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JUNE. 


The Steel Trust. 


On the third of the month a decision of 
vital importance to the United States Steel Cor- 
poration—the Steel Trust—and to many other great 
industrial combinations in America was made by the 
Cireuit Court of Appeals for the district of New 
Jersey. The case has been long in the public eye on 
the other side of the pond and has attracted a good 
deal of attention here. The substance of the charge, 
brought by the United States Government, was that 
the Steel Trust was a combination in restraint of 
trade, and therefore illegal under the Sherman law. 
The decision of the four judges who heard the appeal 
appears to have been unanimously in favour of the 
Trust. The court, moreover, was satisfied that none 
of the corporation’s operations or practices were 
against the law, and refused to grant injunctions 
against them for which the Government had sought. 
Thus, for the time being at least the Steel Trust is 
more firmly established than ever, but the Govern- 
ment may decide to take the case to a still higher 
court. The decision has been generally approved in 
America. It has relieved many business men of keen 
anxiety and has asserted the principle that because 
a company has enormous proportions it is not neces- 
sarily a monopolist and does not necessarily act in 
restraint of trade. Mr. Gary, chairman of the Steel 
Corporation, has said that “ the decision approves 
the general policy of the Steel Corporation. It should 
have a great and good effect upon business conditions 
throughout the country.” Judging from the tone of 
the American Press, that is the opinion of the United 
States as a whole. 


Alien Enemy Patents. 


Earty in the month the Comptroller- 
General of Patents ordered a new form of procedure 
under the war Patent Act, the object of which may 
not be quite clear to everyone. Although applica- 
tions from alien enemies have been continually 
received all through the war, the public has not been 
in @ position to know their contents, and other 
patentees have thus been placed at the disadvantage 
that when things are cleared up after the war they 
may find that they have been anticipated by a German 
and Austrian or a Turkish patent. There was the 
further disadvantage that our inventors were left in 
the dark as to the progress made by enemy inventors, 
and might after the war find that a march had been 
stolen on them by the acute German taking advantage 
of this secrecy. This view of the case, we believe 
we are right in saying, was put before the Comptroller 
by the Chartered Institute of Patent Agents, with 
the result that the new form of procedure to which 
we have referred was introduced a few weeks ago. 
The rule now is that all applications for patents, 
designs, and trade-marks shall go through the ordinary 
course up to the point of acceptance, but there they 
stop. They cannot be sealed until peace has been 
declared. Now, a patent in the ordinary course is 
open fully to the public, and the specification is sold 
for sixpence, soon after acceptance and before sealing, 
so that under the new rule the disadvantages to which 
we referred are wholly removed. It may be asked 
why, when we have gone so far, we do not go a step 
further and seal ? The answer appears to be that it 
is the intention, if it be deemed desirable, to with- 
hold sealing altogether unless alien enemy patentees 
agree to forego certain rights and privileges which are 
enjoyed at present. The chief of these is that whilst 
an action for infringement can only be taken on a 
sealed patent, in estimating damages or royalties 








payable the date of acceptance is taken and not the 
date of sealing, and as the former may precede the 
latter by fifteen months the amount of royalties or 
damages is increased. Under the new rule the date 
of infringement may, if thought fit, be counted from 
the date of sealing, so that probably there will be no 
infringement of an alien enemy patent during the 
war. There is a further clause in the new rule that 
an enemy alien cannot oppose the grant of a patent 
to a British subject or to an alien friend. 


Munitions of War. 


THe Bill which Mr. Lloyd George, the 
recently-appointed Minister of Munitions, introduced 
on the 23rd of the month, is one of the most remark- 
able industrial measures that have come before the 
House of Commons. It involves radical departure 
from the principles which have guided the legislature 
in its dealings with industries, and in times of peace 
it would be regarded, on the one hand, as a long 
step towards the ideals of Socialists, and on the other 
asatyrannical measure. Yet, such are the conditions 
that the war has imposed, that all parties and schools, 
with few dissentient voices, have agreed to accept 
it without demur, and it may be confidently expected 
that before ve-y long it will pass its third reading 
and become an Act of Parliament. The Bill is of 
such importance that we print it in full on another 
page, but here we may briefly record its clauses. 
It is divided into three parts. The first deals with 
the erying difficulty of labour disputes, at once the 
most anomalous and most intricate problem that 
could be faced by a nation involved in a gigantic 
war. It provides for the introduction of compulsory 
arbitration to prevent the occurrence of strikes and 
lock-outs. Penalties in the form of fines are laid 
down for offences against this section. By Part II. 
of the Bill the Government is given the power to 
assume the control of works or parts of works which 
are engaged on the production of munitions of war 
and to regulate the profits earned by the owners. 
All trades union rules restricting production or 
employment are suspended. Rules are also provided 
which will put an end to the movement of workmen 
from one works to another either under the induce- 
ment of higher wages or because a workman wishing 
for any reason to leave ore employer could immediately 
find work with another. We mey add here that the 
trades unions themselves have undertaken to enrol 
a large body of workers drawn from works which 
are not already engaged on war material. Part III. 
requires that owners of works engaged on muni- 
tions shall give such full particulars of their estab- 
lishments as the Government may require. To 
deal with the affairs which come within the Act a 
Munition Tribunal, composed of an umpire and four 
asessors, two of the latter representing the em- 
ployers and two labour, will be appointed. The 
remarkable nature of the Act will be gathered from 
this very brief précis of its contents. It remains 
only to add that its functions terminate with the 
war, and employers and employed return thereafter 
to their normal condition of endless contention. 


Aeronautical Events. 


CONSIDERABLE aeronautical activity has 
been manifested by our Allies, ourselves, and the 
enemy during the month. Early in the morning of 
the 3rd twenty-nine French aviators attacked the 
headquarters of the German Crown Prince. They 
dropped 178 bombs and several thousand steel 
darts and although violently cannonaded they all 
succeeded in returning safely. On the night of the 
4th—5th hostile airships visited the East and South- 





East Coasts of England. Bombs were dropped at 
various places, but little damage and few casualties 
were caused. On the night of the 6th—7th the East 
Coast was again visited. Several fires were caused, 
twenty-four people, all civilians, lost their lives and 
forty cases of injury were reported. At 2.30 a.m. 
on the 7th Flight-Lieutenants Wilson and Mills 
bombed the airship shed at Evere, north of Brussels. 
The shed was set on fire and it is believed that at least 
one if not two airships were destroyed in it. Both 
pilots returned safely in spite of a heavy fire from 
anti-aircraft guns. Half-an-hour later Flight Sub- 
Leiutenant Warneford, R.N., single-handed attacked 
a Zeppelin when 6000ft. up, between Ghent and 
Brussels. He dropped six bombs and caused the 
airship to explode. It fell to the ground a burning 
mass, and is reported to have caused the deaths of 
four non-combatants. The force of the explosion 
overturned the Morane monoplane, but the pilot 
sueceeded in righting his machine. He found, how- 
ever, that his petrol tank had been emptied by the 
upset, and was forced to descend in the enemy’s 
territory. For fifteen minutes he remained on the 
ground while refilling his tank from his reserve tins 
and otherwise adjusting his machine. Just in time 
to escape the enemy’s patrols he succeeded in getting 
off again, and returned safely to his base. Next day 
he was awarded the Victoria Cross and on the 12th 
the French Legion of Honour. On the 17th he was 
killed accidentally near Paris while trying a new 
machine. His exploit, the first of its kind, seems in 
part to have been repeated by the pilot and observer 
of an Austrian aeroplane who shot at and destroyed 
the Italian airship Citta di Ferrara, when that vessel 
was returning on the 8th from a raid over Fiume. 


Further Aeronautical Activity. 


At three o’clock on the morning of the 
15th twenty-three aviators, presumably all French, 
set off from some unspecified base for Karlsruhe. 
They arrived over the town between 5.30 and 6.20 
and dropped 130 bombs on various objectives. Many 
fires broke out and considerable damage is believed 
to have been done. All but two of the machines 
returned safely. On the night of the 15th—-16th a 
Zeppelin raid was made on a part of the English 
North-East Coast. Some fires were caused and 
sixteen people were killed and forty injured. On the 
20th two of our military aviators had an extremely 
exciting experience while reconnoitring over Poel- 
cappelle at a height of 4000ft. A German biplane 
of a new type, distinguished by its size and its posses- 
sion of a double fuselage, two engines and a pair of 
propellers, was sighted and engaged. The enemy 
shot at the British machine without inflicting any 
damage, and in return the British observer gave 
the enemy fifty rounds at less than 200 yards range. 
It was seen to waver, and after some more rounds 
its engines stopped and it dived down to, a level of 
2000ft., where it recovered and flew away erratically. 
Soon after, the petrol tank of the British machine 
was pierced by an anti-aircraft bullet, and the pilot 
decided to glide downwards towards the British 
lines. The petrol from the tank, however, ran down 
to the front of the machine and caught fire from the 
engine exhaust. The machine started to burn, and 
the unexpended rounds of machine gun ammunition 
exploded in the heat, but the pilot never for once 
lost control. Before it reached the ground much of 
the framework had been destroyed, and even the 
propeller blades were burnt and ceased to revolve. 
Yet the two officers succeeded in alighting safely, 
although severely burnt, behind the British lines. 
The few parts of the machine that were still service- 
able were collected under a fire of shrapnel from the’ 
Germans. On the morning of the 27th a French 
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aviator successfully dropped eight bombs on the 
Zeppelin sheds at Friedrichshafen on Lake Constance. 
Owing to the stoppage of his motor he was compelled 
to descend and finally reached Swiss territory. 


Naval Events. 


THE naval events reported during the month 
are mostly of a minor kind. On the 3rd it was 
announced that a British submarine operating in the 
Sea of Marmora had torpedoed a large German trans- 
port in Panderma Bay. About the same date some 
fair amount of naval activity seems to have developed 
in the Middle Baltic. Shots were exchanged near the 
Gulf of Riga. It would appear that the Germans 
were in strong force but were compelled to retire 
before the menace of the Russian submarines. The 
Russians claim to have sunk one or two of the enemy 
vessels and admit that one of their transports was 
torpedoed. On the night of the 3rd—4th the French 
minelayer Casabianca, an old and small vessel dating 
from 1895, struck a mine in the -Egean Sea and sank. 
Most of her crew were saved by a British destroyer. 
On the 9th Mr. Balfour, First Lord of the Admiralty, 
announced in the House of Commons that a German 
submarine had recently been sunk and her crew of 
twenty-seven taken prisoners. The German Admiralty 
admits that this boat was the U 14, one of the smaller- 
sized vessels dating from 1911. Early on the morning 
of the 10th the British torpedo boats Nos. 10 and 12 
were sunk by a German submarine off the East Coast, 
forty-seven of the crews being lost and forty-one 
saved, These vessels were both built in 1906 and had 
displacements of about 220 tons and speeds of 26 
knots. They each carried two 12-pounder guns and 
three 18in. torpedo tubes. On the same date the 
Austrians claim that one of their submarines tor- 
pedoed and sank a British cruiser of the ‘“‘ Liverpool ”’ 
class off the Albanian coast. There is no confirmation 
of this report and it is semi-officially intimated that 
the vessel presumably referred to is safe in harbour 
and is not seriously damaged. During the night of 
the 11th two Russian torpedo boats had an encounter 
with the light cruiser Breslau near the entrance to 
the Boshporus and seem to have inflicted some damage 
with the:r shots. On the 20th H.M.S. Roxburgh was 
struck by a torpedo in the North Sea, but sustained 
little damage and no casualties,and proceeded under 
her own steam. 


South Wales Miners. 


GREAT anxiety was caused during the last 
days of the month by the dispute between the South 
Wales miners and coalowners regarding a proposed 
new agreement, the old one being terminated by the 
men at the end of June. There was a deadlock in the 
negotiations, the owners refusing to pledge themselves 
to pay much higher wages for a period of years, and 
the Government was obliged to intervene. At the 
end of last week the President of the Board of Trade 
called both parties together, impressing upon them 
the importance of arriving at a settlement. The 
men renewed their application for a new agreement 


with higher wages and improved conditions. The 
coalqwners re-stated their objections. Mr. Runciman 
appealed to both sides to accept arbitration. The 


owners contended that the wages question should not 
be reopened during the war, and the workmen’s 
representatives declined to submit to arbitration. 
The joint conference broke up without result. At 
the beginning of this week both parties were again 
summoned by the Board of Trade, and Mr. Lloyd 
George had a third interview with the miners’ leaders 
in the hope of getting the Miners’ Federation to join 
with the other trade unions in the agreement to remove 
restrictions on output and submit disputes to arbi- 
tration for the period of the war. The Federation 
again insisted upon being excluded from the provisions 
of the Government Bill. At the time of writing 
it is uncertain whether the miners can be induced 
to accept compulsory arbitration, and, if so, what 
inducements will have to be offered them. This is 
distinctly unfortunate, for the coal trade seems the 
industry above all others most in need of arbitration. 
Sir George Askwith submitted to the Government 
his proposals for’ a settlement, after having heard 
both the coalowners and the men’s representatives, 
and on Tuesday Mr. Runciman had a long interview 
with the men’s leaders, and also conferred with the 
owners, and proposals for a settlement were discussed. 
On Wednesday a conference was held at Cardiff, and 
the question whether the men should accept certain 
Government proposals or not was put to the vote, 
with the result that, by the narrow majority of 
eleven votes in two hundred and thirty-five, the 
proposals were accepted. Thus, for the time being 
at least, the Welsh dispute is settled. 


A 15-CYCLE SINGLE PHASE RAILWAY IN 
CALIFORNIA. 

In the heart of a rich fruit district in Tulare County, 
California, a 15-cycle single-phase railway has been 
put into operation which is the first inter-urban line 
in America to be electrified at this low periodicity. 
The railway extends from Visalia to Exeter, a distance 
of 10.1 miles, and thence to Lemon Cove, 10.8 from 
Exeter. From Lemon Cove the line has been 
extended to Redbanks, a distance of 8 miles, and 
from this extension a branch line starts at Woodlake, 
6 miles from Lemon Cove, and runs out into a newly- 
developed orchard track for a distance of 2.3 miles. 


|a portion of a large system was taken into account, 


it was decided to electrify on a more extensive scale. 
On investigation it was found that a 3300-volt 
15-period single-phase system was most suitable 
for the conditions. The work was placed in the 
hands of the American Westinghouse Company, 
and in March, 1908, electrical operation was com- 
menced. About one year later the line to Redbanks 
was put in service. 

The portion of the line from Exeter to Lemon 
Cove constructed with 50 Ib. rails, but on the 
newer extension to Redbanks 75 lb. rails are 
employed, for on this section heavier passenger cars 
and heavier goods trains are used. The track from 


IS 





ee rg 
= 





sand AB 


F eoilaae 
.- i a eee Cree eee Ce ee ie 2 
} _ 4 


. a! as * i te 
a= oe OR BT Dird) 2 oA od Be 











To this branch of the railway two more miles of 
track are at present being added. At Lemon Cove 
another branch line runs out to what is known as 
the Terminus on the Kaweah River. At this place 
the bathing and picnicing facilities call for special 


traffic at week-ends and. general holiday times is 


revenue. 

On all branches of the railway with the exception 
of the yards at Visalia, Exeter and Lemon Cove, 
there is but one track, and except for the section 
between Visalia and Exeter, which is operated 
jointly by the Visalia Electric Railway Company 
and the Southern Pacific Railroad, the line belongs 
solely to the Visalia Company. The total single-track 


train services and low fares, and the passenger | every joint the rails are bonded and cross-over bonds 


heavy and has augmented considerably the passenger | 4ft. 8 in. 


Pig. 1—42-TON MOTOR PASSENGER COACH 


Visalia to Exeter is laid with 90 1b. rails. The 
entire road bed is sand-ballasted, and it is said that 
in spite of the large cars and heavy goods traftic 
which has to be dealt with in certain parts of the year 
no difficulty of any kind has been experienced. At 
are provided at frequent intervals. The gauge is 
Gradients are not severe, the maximum, 
which is in thé vicinity of Lemon Cove Station, being 
1 per cent. 

We now come to the electrical details. All the 
overhead wires, with the exception of those at goods 
yards and car shed approaches, where span lines are 
employed, are suspended from brackets made entirely 
of wood. On the new extension now in course 
of construction the pole spacing will be 150ft., and 











mileage, including the portion which is operated 
jointly by the two above-mentioned companies, and 
including sidings, &c., is 45 miles. 

Work on the Exeter-Lemon 
started on March 15th, 
the same year the ground between these places was 
ready for the rails. In June of 1905 track-laying 
was commenced at the Lemon Cove end of the line, 
and it was finished in December. Immediately 


Cove section was 





After a time, however, 


| were put into operation. 
advantages could 


| it became apparent that distinct 
| be gained by electrifying the lines. 


' line, but when the possibility of the railway becoming 


1905, and in November of | 


after the track was completed steam locomotives | 


At first it was | 
proposed only to electrify a short section of the | 





| there are twelve droppers per span. 





Fig. 2—47-TON DOUBLE-TRUCK LOCOMOTIVE 


there will be ten suspension points to a span, but on 
the other sections the pole spacing is only 120ft., and 
A 3/0 trolley 


| wire is suspended from a ,,in. catenary wire or 


messenger cable by means of droppers. Rigid and 
flexible droppers are in use, and it has been found 
that the play which the latter give reduces the trolley 
wire wear. All motor coaches and locomotives are 
equipped with sliding shoe pantograph collectors, 
as commonly used on single-phase traction systems. 
The upward pressure of these collectors is maintained 
at approximately 10 Ib. 

Current for working the railway is purchased 


| from the Mount Whitney Power end Electric Com- 


pany. It is supplied in the form of threo-phase 
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60-cycle current and at a pressure of 35,000 volts, 
payment being made for the amount metered on the 
high-tension side of the transformers. These trans- 
formers reduce the pressure to 2200 volts and after- 
wards the current is converted into single-phase 
15-cyele 11,000-volt current by means of synchronous 
motor generator sets situated in a main frequency 
charging station at Exeter. There are three trans- 
former sub-stations, one about eight miles from Exeter 
in a direction towards Lemon Cove, one eight miles 
from Exeter towards Visalia, whilst the third 
situated at Woodlake, seventeen miles from Exeter. 
The main sub-station at Exeter a 
concrete structure with a_ pleasing 


is 


18 


appearance, 


built in Old Mission style with steel roof trusses. | 


It is divided longitudinally by a concrete fireproof 
wall, the frequency changing sets, switchboard and 
exciter being installed in section and the 
transformers in the other. The high - tension 


one 


switching apparatus and lightning protective gear | 


are placed in galleries at one end of the building, 
and beneath these galleries are the company’s general 
offices. On a separate plot of ground, measuring 
100ft. by 200ft., another building has been erected, 
which serves as a car shed and machine shop. 

In the main frequency changing station 
frequency changing sets will ultimately be installed, 
but at present only two of those sets are in place. 
Each set consists of one 540 horse-power synchronous 
motor wound for three-phase 60-cycle 2200-volt 
current, a smell induction starting motor, and a 


substantial | 


three | 


| 
| 11,000-volt single-phase outgoing feeders. Lightning 
| arresters with oil-insulated choke coils are provided 
for protection on the incoming and outgoing lines. 
Two 300-kilowatt single-phase 75-cycle oil-insulated, 
self-cooled transformers are also installed in this 
station for changing the 11,000-volt current received 
from the frequency changing sets into 3300-volt current 
for use on the overhead wires, which are fed at this 
point. But, as already stated, 11,000-volt feeders also 
| leave this sub-station. These feeders consist of two 
| No. 3 B. and 8. gauge bare copper wires carried 
| onthe poles, and they run to three other sub-stations, 
each containing one 300-kilowatt single-phase 15-cycle 
| oil-insulated, self-cooling transformer, which lowers 
the pressure to 3300 volts. As these sub-stations 
|do not contain any rotating machinery, constant 
| attention is, of course, unnecessary. Once a month, 
however, they are visited by the chief operator at 
| the main frequency changing station. 

The present rolling stock includes four 42-ton 
passenger coaches, two of which have luggage com- 
partments, as shown in Fig. 1. Each coach is fitted 
with four Westinghouse 75-horse-power  15-cycle 
| single-phase motors, a battery control system, and 
|automatie air brakes. The wheels are 36in. in 
diameter and are geared to the motors with gearing 
| giving a reduction of 60 to 17. There are in addition 
| two trailer coaches designed on the same lines as 
the motor coaches end two 54-ton steel passenger 

coaches, each equipped with four 100 horse-power 

Westinghouse railway motors and battery-energised 


























Fig. 3—-MOTOR DRIVEN COMPRESSOR 


375-kilowatt single-phase generator wound for 15 
cycles and 11,000 volts, and controlled by a Tirrill 
regulator, which at full load and 40 per cent. power 
factor maintains the voltage at its proper value. 
Mounted on an extension of each main shaft is a 
125-volt exciter, which excites the main alternators 
at all loads up to 25 per cent. above normal and 
at a power factor of 40 per cent. For exciting the 
synchronous motors of these sets a separate 125-volt 
exciting set has been provided, which consists of a 
direct-current generator and a 60-cycle 200-volt 
induction motor mounted on a common bed-plate, 
this set being capable of exciting the two synchronous 
motors at present in use. Six 150-kilowatt  oil- 
insulated, water-cooled transformers, wound for 
primary and secondary pressures of 35,000 and 2200 
volts respectively and connected in two banks in 
star-delta fashion, serve for reducing the 35,000-volt 
current to 2200 volts, at which pressure the current 
is supplied to the motor side of the frequency changers. 
Current for working the exciters and for operating 
the starting motor is obtained from smaller auxiliary 
transformers, which also serve for lighting, and for 
a motor pump used for pumping cooling water through 
the transformers. 

The equipment is controlled from a six-panel switch- 
board, there being two single-phase generator panels, 
one double exciter panel for the direct-connected 
exciters, and a panel for the motor generator exciter. 
Remote mechanically-operated oil switches are used 
for the 35,000-volt incoming three-phase line and the 








control switches. These have 36.5in. wheels, and 
the gear reduction between them and the motors is 
63 to 20. 

The four motors on each car are connected in 
pairs, the armatures of each two motors being in 

i By means of an auto-transformer, which is 
provided with the usual tappings, the line pressure is 
reduced to a value suitable for the motors and for 
-ar lighting, and the compressor motor. Preventive 
coils are connected to the transformer tappings 
during the accelerator period. For goods traftic the 
American Westinghouse Company has supplied a 
47-ton locomotive of the double-truck type with a 
box body. This locomotive, which is shown in Fig. 2, 
is equipped with four 100 horse-power motors. For 
operating the Westinghouse air brakes two motor- 
driven compressors are provided, one of which is 
shown in Fig. 3. The leading dimensions of this 
engine are as follows :—Distance between coupler 
knuckles, 32ft. 2in.; overall width, 9ft. 9in.; total 
height: over car roof, 1lft. 8in.; total wheel base, 
21ft. lin. 

The motors are ventilated by the motor-driven 
blower shown in Fig. 4, which also supplies air to the 
transformer. At a speed of approximately 23 miles 
per hour the engine is capable of exerting a continuous 
tractive effort of 5900 1b. At the one-hour rating 
the tractive effort is 11,350 Ib. at 17.3 miles per hour. 
With clean, dry rails the maximum tractive effort 
that can be exerted by the locomotive is 23.500 Ib. 

During the months of October, November, December 


series. 


and the first part of January the railway has to deal 
with a heavy goods traffic, for this portion of the year 
is the packing season for the fruit crop. Throughout 
this period positive and unfailing service is demanded 
from this engine. It must not under any circum- 
stances miss a single trip, for this would probably 
entail the loss of the entire shipment of fruit prepared 
for dispatch. The growth of the goods traffic has 
been very rapid, last season’s tonnage being between 
three and four times the tonnage handled five years 
ago. 

For practically all trains the running time one 
way from Lemon Cove to Visalia is 56 minutes. 
In the course of this journey there are nine stops, 
and, taking these into account, the scheduled 
running speed is 22.5 miles per hour. It is pos- 
sible, with the equipments described above, to 
increase considerably the running time, but since the 
schedule is determined largely by connections with 
steam trains higher speeds are not wanted. 

Operating records for the last quarter of 1913 
show the average maintenance costs of the railway 
to be as follows :—Cost of electrical and mechanical 
repairs and renewal of parts of passenger and combina- 
tion cars, including motor and control equipment, air 
brake equipment, trucks and bodies, 1.839 cents 
(.9195d.) per car mile. Cost of electrical and mechani- 


|cal repairs and renewal of parts of locomotive, 





including motor and contro] equipment, air brake, 
equipment cab and trucks, 1.134 cents (°5670d.) per 
locomotive mile. Total cost of car mile of both 





Fig. 4—-MOTOR DRIVEN BLOWER 


passenger and locomotive equipment, including the 
cost of inspection, oiling, car cleaning, &c., 2.487 cents 
(1-2435d.) per car mile. . 

No attempt has been made recently to compile 
accurate data of the power consumption of the 
equipment for this system, but about three years 
ago exhaustive tests were made with a view to 


| procuring such information, and at that time it was 


discovered that the average consumption was 77 watt- 
hours per ton-mile at the switchboard, which included 
the power consumed by both passenger cars and 
the locomotive. Over a three months’ period readings 
taken from meters connected on the 3300-volt side 
of the car transformers showed that the average 
power consumption on the passenger cars was 
58 watt-hours per ton-mile. 








A WRITER in the American Machinist says, in laying 
out drawings of machinery, it often happens that the 
draughtsman desires to space off a part of the work into 
a number of small divisions, such as, for example, the 
threads of a screw, the teeth of a rack, or a series of equi- 
distant lines upon which to plot a curve. If his scale 
happens to be in divisions corresponding to those desired, 
it may be used ; otherwise the method below is useful :— 
Take an ordinary thread gauge and draw it lightly over 
the point of a soft lead pencil until the teeth .become 
slightly coated with graphite. Then press it firmly upon 
the drawing at the place where the divisions are desired. 
It will be found upon lifting the gauge that each tooth has 
left its imprint on the drawing. This series of little black 
dots may then be used as the desired spacings. 








THE -ENGINEER 





Jory 2, 1915 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XVII.* 
OTHER COMPLETE CEMENT WORKS EQUIPMENTS. 
No. IL. 

WE continue in the following article the descrip- 
tion of the various machines made by Wm. Johnson 
and Sons (Leeds), Limited, for use in the manufacture 
of Portland cement. 

On the diagram, Fig. 97, are set out the various 


side of it to the other, but not large enough to allow 
| the grinding media to do so. The compartment 
nearest the feed end of the tube may be charged with 
small steel balls, or larger-sized flint pebbles, and in 
this compartment the coal is broken up into a coarse 
powder. In the second compartment the grinding 
media are small flint pebbles, and Messrs. Johnson 
claim that a machine of this type is capable of 
efficiently reducing the coal to the necessary degree 
of fineness. It will be observed that they do not 
advocate the use ofa separate ball mill previous to 
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Pig. 1022—EXTERNALLY HEATED ROTARY DRYER 


machines necessary for dealing with the coal used in 
firing rotary kilns. In some eases it may be necessary 
to break up big lumps of coal and crushers may be 
installed for that purpose; but in many cases the 
coal may be delivered in lumps small enough to 
permit of their being fed directly into the grinding 


plant. Before this is done, however, the coal must | 


be dried. This is done in a revolving tube, very 
much like a rotary cooler—see Fig. 106—but arranged 
so that heated gases whether coming from the rotary 
cooler, from the kilns or from some other source, 
such as a separate coke fire, may be made to pass 




















the tube mill, but do all the breaking up and pulveriz- | 


ing in one apparatus. 

The coal dust delivered by the mill is elevated to 
a storage bin arranged over the firing end of the kiln, 
from the bottom of which it is withdrawn by variable- 
speed screw conveyors and delivered down a pipe 
into another pipe leading to the burning nozzle, in 
| which it comes under the influence of the blast of air 
from the fan as explained above. 


We next come to the wet process in which | 


| the raw materials are limestone and clay or shale. 
' Taking first the limestone, this, as it arrives in the 
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Fig. 103—SWINGING-JAW STONE BREAKER 


along and around the tube. Such an arrangement 
is shown in Fig. 102. The tendency with dryers as with 
rotary kilns is to make them of increasing length, 
so as to enhance their efficiency. A common size 
supplied by the firm is 30ft. long and 4ft. diameter. 
For pulverizing the coal the firm recommends a 
special type of tube mill which is divided into two 
compartments of unequal size by means of a cast 
steel partition plate perforated with holes sufficiently 
large to permit the powdered coal to pass from one 
* No. XVI. appeared June 25th. j 


given in Figs. 103, 104, and 105, the latter showing a 
machine built up in sections. As will be seen, the 
type as made by this firm differs but little, and then 


other firms, and which have been described pre- 





observed and appreciated. We may mention that 





works, is in large lumps and has to be broken up, | 
and for this purpose Messrs. Johnson supply jaw | 
breakers. These are made either with cast iron or | 
with sectional steel bodies—examples of which are | 


only in details, from machines which are made by | 


viously. The differences in detail will be readily | 


a special safety gear is fitted when required so that 
no damage may be done to the machine should any 
large piece of foreign body, such as a piece of metal, 
be fed accidentally into the jaws. This device is 
simple, and is fitted to the driving pulley. The 
firm makes for stock seven sizes of jaw breakers, 
having feed openings varying from 6in. by 4in. to 
| 30in. by 16in., and in weight.from 1 ton to 16 tons. 
| The output per hour taken down to 2in. cubes is in 
|the smallest machine 1} ton and in the largest 
'17} tons, and the brake horse-power required to 
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drive the machines is 4 for the smallest and 40 for 
the largest. If it be desired to iake the broken 
limestone down to smaller pieces, then crushing 
rolls, such as are illustrated in Fig. 99 and have 
already been described, are supplied. These not 
being absolutely necessary are shown dotted in the 
diagram. 

For the further breaking up and grinding of the 
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Fig. 10i—STONE BREAKER WITH CAST IRON FRAME 


limestone, the firm recommends the combination of 
ball mills and tube mills, as being highly efficient 
from every point of view, particularly as regards the 
cost of upkeep. The ball mills made by Messrs. 
Johnson are illustrated in Figs. 107 and 109. — As in 
| the case of previously described ball mills, the grind- 
| ing action is obtained by the concussion of hard 
| forged steel balls upon stepped plates arranged round 
| the interior periphery of a revolving drum. These 
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Fig. 105—STONE BREAKER WITH SECTIONAL FRAME 


interior plates are pierced with holes, and the wearing 
portions of the plates are fitted with renewable faces 
of manganese or chrome steel. When the material 
is crushed sufficiently small it passes through the 
holes just mentioned and finds its way into an 
jannlar space, whies «s encircled by a strong steel 
| plas sereen. The holes in the latter are smaller 
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fancy of different cement manufacturers, and the firm 
is prepared to supply automatic feeds of varying 
descriptions both for ball mills and for other machines 
used in Portland cement making. 

For ordinary purposes of stock, Messrs. Johnson 


than the holes in the plates, but are larger than those 
in another screen arranged entirely round the first 
sereen. Each screen in turn rejects a certain amount 
of material which is too large to pass through 
its meshes, and the tailings in each case are auto- 

















Fig. 1066—ROTARY DRYER 


make ten sizes of ball mills, these varying from 3ft. 6in. 
diameter and 2ft. 4in. in width to 10ft. in diameter 
and 6ft. in width, the smallest size requiring from 
2 to 3 brake horse-power to drive it and the largest 
from 75 to 90. As showing what weights are involved 


matically returned into the interior of the drum, 
through openings in the stepped portions of the grind- 
ing plates, and hence undergo further grinding by the 
action of the balls. The material which finds its 
way through the outer screen is of a regular grade 
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Pig. 107—BALL MILL 


which will pass through a 20 x 20 mesh sieve, and | in the larger sizes of ball mills, we may say that the 


it is hence in a condition to be dealt with in the tube | weight of the 10ft. by 6ft. mill, with its charge of 
mill. The ball mills supplied by the firm are of the | balls, is nearly 31 tons. Its charge of rock or clinker 
same construction, whether they are used for the wet | may possibly weigh another 18 tons or so, and the 
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Fig. 1088—TOOTHED CRUSHING ROLLS 
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or the dry processes, and the necessary water when | total weight is therefore some 49 tons. This weight 
the former is being worked is fed into the mill along | is revolved at a speed of 18 revolutions per minute, 
with the broken stone. The method of feeding the | but, of course, the distance apart of the bearings is 
material into the drum varies in accordance with the ' not nearly so great as in the case of a tube mill. 








It will be understood, of course, that the shaft does 
not go through the drum ; this adds to the difficulties 
of construction, but it admits of the balls having a 
clear drop from the top to the bottom of the drum. 

The tube mill, which comes next in the series of 
machines, has already been described. The same 
type of wet mill is used whether the material being 
ground be limestone or chalk and clay, and the 
material discharged from it is fine enough for the 
future operations in cement manufacture. It is 
frequently ground so finely that there will be, when the 
slurry is dried, a residue ona 180 x 180 mesh sieve 
of only from 6 to 10 per cent. 

The material which has to be mixed with the lime- 
stone may be shale or clay. The clay may or 
not require passing through rolls before it is fed 
into its wash mill. The shale, if hard, will nearly 
certainly require crushing and may possibly not be of 
suitable consistency for being dealt with in a wash 
mill at all, in which case it may be fed into the tube 
mill direct. As either the rolls or the tube mill or 
both may not be essential, they are shown dotted 
in the diagram—Fig. 97 ante. 

It will be noted that, as in the case of chalk and 
clay, Messrs. Johnsons recommend the separate 
treatment of the limestone and the clay or shale up 
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Fig. 1099—PART SECTION OF BALL MILL 


to the point when the slurry of each material is 
delivered into proportioning tanks, where the correct 
mixture of the two ingredients is brought about. 
The resulting slurry is then pumped to the mixing 
tanks, from which in turn supplies may be taken 
either to the chamber kilns or to the rotary kilns, 
whichever may be installed. Subsequent processes 
are exactly the same as in the case of chalk and clay. 
In the dry process of manufacture the initial 
processes are essentially different from the foregoing 
in that the raw materials are prepared and mixed 
in adry and not a wet state. The diagram—Fig. 97— 
shows on the right-hand side the various processes, 
with limestone and shale as the raw materials. Both 
of these have to be broken up. In the case of lime- 
stone this may be done by a jaw crusher, such as 
that already illustrated in Fig. 104 ante. Subsequent 
treatment by rolls may or may not be deemed neces- 
sary ; if it be, then single rolls of the type shown in 
Fig. 99 ante, with the upper pair removed, may be 
employed. For the shale, crushing rolls with teeth, 
such as are shown in Fig. 108, may be used. The 
construction of these is so clear in the drawing that 
explanation is unnecessary, but it may be explained 
that the rolls are 30in. long and 16in. in diameter. 
The broken material, the pieces of which should 
certainly not be larger than a walnut, is then elevated 
to a drier in which the moisture is driven off. In 
the dry process of manufacture the materials used 
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must contain a very small proportion of moisture, | under royalty, as arranged with the patentees in 
otherwise there is great difficulty in reducing them to | 1898, only one type of discharge was made. This 
the necessary fineness. Owing to the much greater | consisted of slot holes arranged round the periphery 
fineness to which raw materials are nowadays being | of the tube at the delivery end, and surrounded 
reduced, this question of moisture is more important | by a dust cover which also formed a shoot to an 
than it used to be, and in order to obtain the greatest | elevator; or if the machine was used for clinker 
efficiency from the grinding mills the drying process | grinding, a bagging arrangement could be added 
must be very thoroughly carried out. It is possible | so that the cement could be discharged direct into 
to work with moisture present up to 3 per cent.,| bags. The manufacture of this type of mill was 
though a lesser amount is desirable, but anything | continued for several years, at the end of which 
in excess of 3 per cent. must certainly be driven off. ' Messrs. Johnson introduced an improvement. They 
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Fig. 110—INTERNALLY-HEATED ROTARY DRYER 


now arrange the discharge through the face of the 
tube end, between the ribbed arms which connect the 
centre boss to the outer rim. They point out that 
this construction—which is shown in Fig. 113—not 
only gives a greater area for delivery, but has been 
the means of preventing choking and enables much 
greater quantities of material to be dealt with. 
Messrs. Johnson also fit a diaphragm, consisting of 
steel plates perforated with slot holes, close to the 
delivery end of their mills, so as to prevent the 
grinding media passing away with the fine product. 


The best apparatus for the process which has hitherto 
been devised is the rotary dryer. The dryers made 
by Messrs. Johnson for the purpose are exactly 
similar to those used for the drying of coal, 
although it is customary with coal dryers to pass the 
heated gases round the outside of the tube, and with 
raw materials it is nearly universal to pass the gases 
inside the tube, so that they may come intimately 
into contact with the material. An example of a 


dryer arranged for this method of treatment is shown 
The heated gases may either be those 





in Fig. 110. 
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Fig. 111—TUBE MILL 


It will be seen that the methods of delivery for tube 
mills to be used for the wet or the dry process vary 
considerably. Messrs. Johnson have, however, when 
specially requested to do so, supplied dry mills with 
trunnion delivery, and in one case they supplied a 
mill, which was to be used for special purposes, with 
combined trunnion and end delivery. For wet 


coming from the kiln or from a separate fire. Where 
the furnace fittings are properly arranged, it has been 
found possible with some materials to evaporate 
10 1b. of water with 1 lb. of fuel consumed in the 
furnace. The two kinds of dried material are then | 
elevated each to separate bins, from which they | 
are withdrawn for subsequent operation in the | 


correct proportions, a weighing measurer being pro- | grinding, on the other hand, the firm always provides 
the trunnion delivery as shown in the engraving 

Fig. 100 ante. 
discharge piece fitted with 


vided in each case. For these measurers Messrs. 
Johnsons will provide machines of their own, but | 
they also supply what they are honest enough to say.| 


The outlet is provided with a conical 
“drip rings,’ which 
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Fig. 112—DIFFERENTIAL DOUBLE SHAFT MIXER 


prevent the liquid from running backwards into the 
main bearing. A later feature is to provide a helix 
inside the trunnion which is then made somewhat 


are the more accurate measurers made by Messrs. 
W. and T. Avery and Samuel Denison and Sons. 
We shall refer to both of these machines in a later | 
article. | larger in diameter. The helix forms a screw working 

The measured quantities of both materials are | in the opposite way to the flow of the liquid, and this 
then taken by a conveyor—or possibly by gravity— serves the purpose of retaining any solids—such as 
to a ball mill which may be of precisely the same | grinding media or unground material, but allows the 
character as that for dealing with limestone in the | finely ground slurry to pass away. With this con- 
wet process, and shown in Fig. 107 ante. The discharge | struction it is possible to add further grinding pebbles, 
from the ball mill is delivered to a tube mill. A dry | without stopping the mill, by simply throwing them 








process tube mill is shown in Fig. 111. When Messrs. | into the open discharge piece. The reverse screw 
Johnson first began the manufacture of tube mills then draws them into the body of the mill. 


On coming from the tube mill the ground meal— 
which may be so fine that from 90 to 95 per cent. of 
it will pass through a 180 by 180 mesh sieve—is 
then taken to a bunker to be stored preparatory to 
burning. Previous to burning, the material has to 
be damped, whether it is to be supplied to shaft 
kilns or to a rotary kiln.. In the case of the rotary 
kiln this damping is all that is necessary, and is done 
so that the fine material may not be carried away by 
the draught up the chimney and lost. The amount of 
water added is from 4 to 6 per cent., and the mixing 
may be carried out in what the firm describes as its 
differential double-shaft mixer—see Fig. 112. This is 
an apparatus in the form of a trough provided with 
two parallel shafts which are furnished with knives 
and which run at different speeds. It is made in 
several sizes from 5ft. to 12ft. long, and may either 
be bevel or spur driven. Two sizes are actually made 
for stock, these being 6ft. and 9ft. long respectively, 
the smaller requiring 6 and the larger 9 brake horse 
power to drive it. It is pointed out that the differ- 
ential speed of the two mixing shafts ensures thorough 
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Fig. 113—DELIVERY END-PLATE OF TUBE MILL 


mixing, but prevents balling. An apparatus of this 
kind, the speed of which can be varied to suit ehang- 
ing conditions, will feed the material into the rotary 
kiln at the desired rate. The procedure is thereafter 
the same as in the wet process. 








A wrRiTER in Vulcan points out that the choice of 
a bearing metal is determined probably more by abnormal 
working conditions than by normal. When working 
normally with a plentiful supply of oil the bearing and its 
journal are not in metallic contact, and the composition of 
the bearing metal is of practically no moment provided 
that the steps are sufficiently strong and rigid. On the 
other hand, the bearing metal becomes an important 
factor in case of failure of the oil supply or overloadiny 
of the bearing. Metallic contact then takes place, and 
considerations of seizing, undue heating, and melting-out 
arise. The composition of the bearing metal has also an 
important bearing on questions of manufacture and 
repair, especially in the case-of large bearings, which call 
for considerable scraping and bedding. The extensive use 
of white metals is due to their merits under these heads 
rather than to any particular merits they may have under 
normal working conditions. In connection with white 
metals one important point may be mentioned. It is 
very important to secure close metallic contact between 
the white metal and the shell of the step so that disintegra- 
tion is avoided and the heat necessarily generated in the 
bearing conducted away and radiated without undue 
temperature rise in the oil film. 
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BOOKS OF REFERENCE. 


AN entirely new book of reference has made its appear- 
ance. It is the “ Petroleum Technologists’ Pocket-book,” 
and it has been compiled by Sir Boverton Redwood and 
Mr. Arthur W. Eastlake. The publishers are Griffin and 
Co., Limited, and the net price is 8s. 6d. As might be 
expected, seeing who are its authors, the book is excellent 
in every way. It is divided into nine parts. Part I. 
vives general information about petroleum. Part II. and 
Part LIL. discuss respectively the Geological and Physical 
and Chemical Attributes of Petroleum. Part IV. deals 
with Production; Part V. with Refining, Transport, 
Storage, and Testing ; while part VI. is devoted to the 
Uses of Oil. Parts VII., VITI., and LX. are given up to 
Weights and Measures, Miscellaneous, and Statistics 
respectively. In Part I. is to be found a list giving the 
Geographical Distribution of Petroleum, Asphalt, and 
Natural Gas. In the list mention is made of over forty 
countries or districts in which these substances have either 
actually been found or which give signs of containing them. 
This list has been made up in connection with a little 
series of maps collected together into a separate booklet 
contained in a pocket in the cover. On the maps there are 
indicated by red circles or dots the positions where the 
various substances are found. In Part III. there are, 
among other things, a wonderfully complete list of the 
specifie gravities of the crude oil found in various parts 
of the world, and another giving the yield of products of 
various. crude oils. The part devoted to production is 
exceedingly interesting ; so is that on refining. The tables 
and statistics given appear to be exactly those which will 
be of most use to those in any way connected with petro- 
leum, and, in fact, the book as a whole should turn out to 
be a valuable addition to the shelves devoted to works of 
reference. 

Glasgow has followed the lead of other places and has 
issued a year-book. Its full title is ‘* Glasgow Chamber 
of Commerce and Manufacturers’ Year-book, 1915,” and 
it has been edited and compiled with the authority of the 
Chamber by the secretary, Mr. Thomas Cameron. It 
contains, first of all, a list of the officers of the Chamber of 
Commerce, then another of representatives on public 
institutions. These are followed by a list of members of 
the Chamber of Commerce and manufacturers with their 
addresses. Then follows an introduction by Mr. Montagu 
M. W. Baird, the president of the Chamber, after which 
there is an extremely interesting and well-written history 
of the Chamber, which is accompanied by a reproduction 
of an old plan of Glasgow dated 1777, from which it appears 
that at that time there practically was no Glasgow south 
of the Clyde. Another interesting feature is a ** List of 
all Steam Vessels Plying at the Port of Glasgow in 1828,” 
which gives the tonnages, steam power, and destination 
of all these vessels. The boat with the largest tonnage 
was the William Huskisson, 227 tons, and she made one 
voyage per week to Liverpool, calling at the Isle of Man, 
taking, on an average, thirty hours to do the trip of 240 
miles. The longest voyage made from Glasgow by a 
steamship was at that time to Stornoway, 350 miles. 
This was only made in summer and it took eighty-four 
hours. The steamer that did it was the Ben Nevis, of 
44 tons and 32 horse-power. Succeeding chapters are 
devoted to Historical Notes of the City of Glasgow ; the 
River Clyde and the Port of Glasgow ; Trades and Indus- 
tries of Glasgow and the West of Scotland ; Information 
relating to Imperial and Foreign Trade, &c. Finally, there 
are a Classified Trade Index in English, French, Spanish, 
and German, and a Trade Mark Section. The whole book 
is thoroughly well got up and printed. Many of the 
advertisements, of which there are large numbers, are 
executed in colours and some of them are of considerable 
artistic merit. The printers—Bemrose and Sons, Limited 
—are certainly to be congratulated. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE SUPPLY OF MUNITIONS. 


Sir,—That a shortage exists in our munitions supply, in face 
of the inauguration of the new department to increase that 
supply, would be futile todeny, That the shortage is as great as 
we are suddenly called on to believe is, however, a matter to 
consider in so many ways that it is quite possible to reconcile 
the very divergent statements that have from time to time been 
made by responsible men. For instance, Mr. Asquith stated 
there was no shortage. He might well have been considering 
our fighting forces at the front, and it is natural to assume that 
whatever shortage exists will be minimised as much as possible 
in regard to the forces in active service ; so that in this state- 
ment, relative to that portion of our operations, Mr. Asquith 
may be absolutely correct, whilst apparently refuting Lord 
Kitchener’s anxiety as regards the supply of munitions not 
being up to the requirements of the situation. 

It must be remembered that long before the ‘‘ newspaper 
crisis’? the munitions question had been made the subject of a 
public statement by the Secretary of State for War, and if the 
excited action of a section of the daily Press in this connection 
is brought down to its proper basis, it must be conceded that its 
“discovery ’’ was that we were, and are, short of the proper 
class of shell for carrying forward the summer campaign to its 
most satisfactory issue. 

Yet it is inconceivable that this was not known to those in 
authority, and as far as they had it in their power to remedy this 
shortage, they had done so, and in a satisfactory manner, by 
calling on the armament firms to obtain the supplies on their 
behalf. 

Few who do not know the part that the large armament firms 
have played as a means of the expansion of our war munitions, as 
apart from their own supplies, can realise to what extent they 
have acted to assist the nation and get the manufactories of 
the country into war service. The task was perhaps too great 
to expect them to cope with with the fullest satisfaction ; yet 
in the creation of the Ministry of Munitions and the publicity 
to which its working is subjected the sound work done by the 
large armament firms, the railway companies’ works, and a host 
of manufactories all over the country must not be lost sight of, 
and it may be summed up that the way to success for the new 
Ministry, with its enlarged possibilities in the shape of the powers 
vested in the new Bill, has been paved for it by means of the 


sound work under conditions of the utmost difficulty done by 
the private firms of the country long before the general public 





or our politicians 
** Engineers’ War. 

The fact that it is possible to train an army of men more 
quickly than they can be equipped with the necessary ‘‘ muni- 
tions’ is the outstanding feature of the present phase of the 
war, and yet it is not perhaps the “ failure of the summer cam- 
paign ” that is such a serious matter just now, but rather that 
the winter did not see the allies make such progress as was 
expected of them. 

It may be news to some to learn of the large amount of work 
done in this country for our French allies alone—the thousands of 
tons of shell steel, for instance, with which we have been, and 
are, supplying them, the bridges we are building for them, and 
the assistance that no one else could have rendered them at the 
present time. Had the winter progress of the war been as great 
as might have been looked for, then all the valuable manufactur- 
ing parts of Northern France and Belgium might now be at 
the disposal of the allies for producing materials of war that 
have now to be supplied to them from this country. We are 
within range of Lille, with its important manufactories, and 
this may be quoted as an instance of the difficulties that face 
the allies in the conduct of the war. Jf Neuve Chapelle had 
been an unqualified success we should probably have been 
making shells in Lille ere this ; yet whilst it is conceivable that 
it might be possible to obtain possession of Lille by a concerted 
effort, yet it would be a pointless gain if the town were, by such 
effort—as it undoubtedly would be—reduced to a pile of ruined 
workshops and useless factories. 

Lille has to be taken, so to speak, “alive” and capable of 
rendering assistance to the cause of the allies. ‘‘ A second 
Przemys! ” in Lille would be as useless to the western allies as 
was that city to the Russians. 

So we are brought face to face with the fact that the whole 
of the munitions have got, for a time at any rate, to come from 
“outside Europe,’ and therefore it may be seen how seriously 
this affects this country, as being the one country engaged in 
the war that is in a position to render this assistance. 

We must not only ‘“ munition ’’ ourselves, but assist our 
allies in this respect, and further, we must make “on stock ” 
so as to be able when the Gallipoli campaign is brought to a 
successful issue to pour shells and munitions into Russia as fast 
as we can take the grain out of her ports. 

To review the task before this country enables a proper con- 
sideration of its magnitude to be obtained, and wide though the 
powers of the new Munitions Bill may be, they may not be wide 
enough to complete the task in the shortest time. It may yet 
be necessary to put the whole of the country under martial law, 
which is really not such a terrible thing as it sounds; yet it 
means for one thing the ending of the interference of the output 
by disputes in the sections of the people on whose labour at 
home so much depends. Then, should the provisions of the 
Munitions Bill not be strong enough to effect this, no time should 
be lost in declaring that the safety of the country is too precious 
to be endangered by any one section of the community, no matter 
how just and proper its claims may be at any time but the 
present. 

There are other ways than those so frequently discussed in 
which the supply of munitions may be expedited, and it is in 
view of making useful criticism on some of the lesser-known 
factors that the following is written, not with a view to belittle 
the work of men and departments that have worked as giants 
to equal in twelve months the preparations of another nation 
that occupied them for forty years. 

First of all, is the design of the various articles that go to 
comprise the munitions of anarmy. It is almost, if not, an axiom 
that the more perfect the design the cheaper the production of 
the article will be, and equally so the speed and time to manu- 
facture will be improved. Then the permissible degree of 
accuracy should be strictly in accordance with the class of work 
to be performed by the particular detail. It is therefore sug- 
gested that an advisory committee should be constituted to 
examine the whole of the equipment with a view to simplifying 
its production and invidentally reducing the cost of manufacture. 

This is not the time for “frills,” and yet it is the case that 
almost every itém supplied to the order of the various Govern- 
ment departments could, if made on commercial lines, be pro- 
duced at very much less cost and at far greater speed than at 
present. That such work could be undertaken for the new 
Ministry and far-reaching results obtained may be best under- 
stood by a casual examination of any of the numerous articles 
now being made in the various private works. 

Take, for instance, the pressed steel wheel hubs, being supplied 
in thousands. The bearings of these hubs are lined with phos- 
phor-bronze with a phosphor-bronze cap. The completed hub 
is a fine piece of work, but is made to last for eternity, not 
“during the period of the war.” It is submitted that any good 
hard brass would do all the work of this bearing and a cast iron 
cap would do all that is necessary. Then again, these same hubs 
are fitted on their shafts with about a thousandth of an inch 
allowance. To examine the finished product one would consider 
it amply good enough for a locomotive bearing, and yet it is 
but a cart-wheel ! To consider what happens in the field, when 
a flying squad has to repair a wheel made so closely as hardly to 
allow of proper lubrication, is that probably some one goes round 
that thousandth fit with a rough file, smears some good thick 
oil on and pushes the wheel in position, after considerable loss 
of time and hard labour. It may be high-class work, but it is 
certainly not engineering or the proper way to produce war 
material. This is a sample of the work that should be the special 
object of the suggested committee to tackle. 

The instances could be multiplied indefinitely. Pontoon 
carts, made with beautifully beaded edges to the woodwork, 
neat chamfers everywhere, nicely forged details that could be 
pressed out of a plate but for the all-important taper that make 
them “look pretty.”’ The wheel hubs of another type of cart are 
all supplied with a bolt with a triangular shank and cup head. 
When the design was got out probably there was time to make 
special bolts ; but why not use a plain hexagon bolt, or if a cup 
head is so essential it is comparatively easy to buy “ off the 
shelf ’’ a ‘‘ cup head and square neck bolt,” as this is the com- 
mercial proposition. 

The trouble, as has been said, does not lie with one depart- 
ment. Take the semaphore signals for the Navy, mounted on a 
polished teak standard and running in ball bearings, to waggle 
about two signal arms made of about ,;;in. sheet and weighing 
a few pounds. These same semaphores are commonly made on 
a tramp steamer by the carpenter and the engineers ; yet the 
tramp can “ speak * to a battleship just as well as with a ball- 
bearing semaphore. 

It is not suggested that a million-pound battleship should 
be disfigured with a semaphore fit only for a tramp steamer ; 
but it certainly seems that something cheaper could be designed, 
and then if “ after the war” that ship was still on the effective 
list the polished teak ball-bearing semaphore, with its massive 
bronze castings, could be supplied in the ordinary way, that is 
unless a lesson had been learnt in the meantime, that it is not 
business or good engineering to make an article that is unneces- 
sarily well finished when its uses are strictly utilitarian. 

The work of the Engineering Standards Committee is taken 
as a ready made nucleus of a “‘ Committee of Designs for Muni- 
tions,” and if something en similar lines could be arranged to 
examine, modify, and quicken the production of munitions at 
the starting point, viz., the design, then it would not be long 
in taking effect and the increased output at a lower cost would 
soon prove the efficiency of its work. 

The question of a clearing house for the various gauges has 
received some attention. This also is analegous to the work of 
the Engineering Standards Committee’s well-known gauges. 
To consider that every manufacturer has to set to and make his 
own gauges for every contract he undertakes is to emphasise 
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the need for a clearing house where nothing else is produced, 
and, being produced in quantities, the cost of production would 
again be lowered and also the possible errors confined to one 
source. It should be possible for a manufacturer getting a con- 
tract for a certain item to wire for his gauges, and to be in a 
position to get to work on receipt, not as at present spend perhaps 
weeks on gauges and templets before even an item is sent forward. 

The gauge question leads on to the inspection of the finished 
article. This is essential, and yet in many cases the inspection 
resembles the case of the cart-wheel that is made to a thousandth 
fit; that is, the inspection is peg oa and unnecessarily 
severe, largely owing to the want of knowledge of the inspector 
of the proper amount of accuracy desirable, he being also bound 
down to the requirements of the specification, say, in the case 
of the fit previously mentioned. What is required in this 
direction is to give the work over to a responsible engineer who 
has had experience in the particular direction, and for such 
incidental matters as come up in every contract to leu him have 
the power to call on his own experience to decide ; he will then 
be able to allow the work to proceed and in the meantime get 
the consent of the particular chief of department to the course 
he has adopted. If there is some reason not to approve of this 
by the department then the local inspector can put matters 
right in a short time; but if his action is approved, which in 
most cases would be the case if a man skilled in his profession 
were employed, then the gain in output, as against the fear there 
exists of making the most trifling allowance to a contractor, 
would be very much to the benefit of production. 

This question of inspection is important, and could also be 
part of the Designs Committee’s duties to supervise. There 
are plenty of skilled engineers available for the work, but it 
cannot be expected they will throw up their work for that of 
the Government unless either they are paid a remunerative 
salary to enable them to live in their usual manner and,freed 
from the restrictions imposed on their work by the lack of 
freedom of action under which they are wont to work or that 
under martial law their services are requisitioned. 

Such is an outline of a direction in which munitions may be 
expedited. The men are there, the services of the many world- 
renowned engineers in Westminster could be called on, who are 
staffed and ready, first, to examine, modify, and standardise 
the designs, then supervise, organise, and forward the production 
of gauges, and finally undertake the inspection of the work from 
the raw state to the finished production. 

That such a course will be adopted is for the Ministry of Muni- 
tions to decide. If it is, as a whole or part, energetically 
carried out, there is little doubt that immense benefits will 
accrue. INSPECTING ENGINEER. 

June 28th. 


SHELLS, MORE SHELLS. 


Srr,— You leave me no option but that of answering your 
further editorial note in reply to my letter of 21st instant. 
You say you are advised that it would be improper for you to 
touch upon technical points in this controversy at the present 
time. Well, if this means that you or your advisors are afraid 
that by touching upon such technical points you are really going 
to give anything away to the enemy, you are, I fear, only living 
in a fool’s paradise. The Germans on land have been preparing 
for this campaign for forty years, while we are only learning 
now to our cost and beginning to prepare. It is possible again, 
that the Huns can teach us more about high-explosive shells 
than ever we will have time during this war to learn. As your 
other correspondent, Mr. Robert E. Miller, has, I believe, truly 
said :—‘‘ May it not be that the use of cast iron, or any form of 
cast, shell by the enemy (for high-explosive work) is not a result 
of deficiency in organisation, but the contrary?’ My object 
is the same as you say your object is, viz., to get the best high- 
explosive shell in the best way. The only difference would appear 
to be that you ignore facts as they appear to be to-day and which 
our officers and soldiers at the front swear to, and you stick to 
the opinions of our red-tape experts, who have led us into the 
present lurch, that there should be no change in our old or 
present methods ; while I, and those behind me, desire that we 
should begin to awaken and adopt progressive means to fight 
our enterprising enemy with his own weapons. As regards what 
you say that what may be suitable for the Germans might be 
quite unsuitable and even dangerous for us, I quite agree, if it 
be that the danger side of the argument applies more towards 
the enemy than to us. You say I am unjust in suggesting that 
you are discouraging progress; but how can this be when, on 
calling on you and showing you the first piece of shell, I was led 
to believe that you would so far endorse my views as expressed 
in my original letter, when I find that you appear at least to do 
the opposite ? ; 

Apart from all this, however, might I ask what was the object 
of Mr. Lloyd George’s specific campaign- to’ Manchester, Liver- 
pool, and South-West of England, if it was not for the express 
purpose—as he so clearly stated—ocf recruiting and enlisting 
every engineer, every founder with his every lathe or tool that Le 
had got in the manufacture of shell by the million ? If, agair, 
under existing circumstances, as has already been so clearly 
shown, that object could only reasonably be attained by follow - 
ing the example of the Germans and making the indispensable 
high-explosive shell casings from castings instead of wholly 
from steel forgings, what, in all conscience, was the good of the 
Minister of Munitions using the particular language he did ? 

I am continuing to receive letters from engineers from all 
parts of this country, the United States, and Canada, urging me 
to go on and force the controversy to an issue. For instance, 
one engineer of eminence—a member of the Institution of Civil 
Engineers—writes from Monmouthshire, asking whether I 
cannot stir up some investigation inte Mr. Tennant’s statement 
in the House of Commons that ‘‘ there is no lack of production 
of shell bodies,”’ and adding, “‘ obviously, if this is correct, Mr. 
Lloyd George has been down here on a fool’s errand.”” He con- 
tinues :—‘* At the present moment there are very few machines 
in South Wales suited for steel shell production, but there are 
many foundries capable of turning out cast iron shells. It will, 
I fear, be a long time before we can overwhelm the Germans with 
steel shells, and I trust you will continue your agitation for cast 
1ron. 

I am daily expecting more specimens of fragments of cast 
German shell casings from the front ; in fact, I may soon get 
what I have asked for, i.c., an unexploded cast German shell, 
with the charge withdrawn, picked up off the battlefield. But 
meanwhile I have just received a piece of what has been said 
to be a part of a burst high-explosive cast “‘ Jack Johnson ” 
shell casing which appears to be formed of some particular kind 
of alloy or amalgam containing aluminium, threads or strands 
of copper, and other materials, which will not forge or melt 
unless at a very high temperature, but which fell and exploded 
with enormous effect a few days before on one of the front 
entrenchments, and which I am now having analysed. How, I 
wonder, can we match that, with all the so-called vainglorious 
superior knowledge which you indicate our experts on this side 
possess ? Seeing we have admittedly been caught napping in 
allowing cotton for the manufacture of high-explosive to be 
imported so freely into Germany during the past eleven months, 
and that we have apparently allowed ourselves to assume an 
equal situation as regards high-explosive shell casings, I should 
say it is about time the engineering profession throughout 
Great Britain was asserting its predominant position in the 
unlimited manufacture and production of shell casings of what- 
ever kind, and that the Government see that these may be 
serviceable for the final destruction of our brutal foes. 

James KEITH, 
Assoc. M. Inst. C.E., M.I. Mech, E. 

London, N.W., June 27th. 
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MACHINERY FOR THE PRODUCTION OF 


PROJECTILES. 
Mo. IV.* 


For the manufacture of fuse bodies and caps | 


expeditiously and with as few handlings as possible, 
the Gridley four-spindle automatic machines supplied 


| permitted to reproduce drawings of these parts, our 
| description cannot be more detailed, but our purpose 


|is served by calling the attention of those engineers 
making fuses to the machines suitable for the work. 


| performed by turret lathes made by Alfred Herbert, 
| Limited, Coventry, are illustrated in the accompany- 





Some interesting examples of shell operations | in the square turret at the front. 


carries a former cam which imparts an oscillating 


movement to the form tool carried in the cross sliding 
holder at the back, the rough form tool and the tooi 
for undercutting the sides of the groove being carried 
The lay-out fo: 
this operation is shown in Fig. 53, and the time given 
is five and a-half minutes. The final operation on tho 

















Fig. 51—BORING A 13-Pdr. SHELL ON HERBERT LATHE 


by Charles Churchill and Co., Limited, London, are 
particularly well adapted. In Fig. 55, p, 12. several of 
the processes of manufacture are shown on fuse bodies, 
which are made of bronze of a special composition. 
The various operations are carried out on a 1}in. 
machine at the rate of seventy-five per hour. In 
machining this particular part a solid block is clamped 


ing photographic views—Figs. 51, 52, and 53. The 
type of shell being operated upon is 13-pounder 
| shrapnel—shown in Fig. 54. The drawn shell blanks 
| from the press are first chucked from the rough bore 
on a taper mandrel held in an 8in. engine lathe, the 
end is centred, the outside diameter rough turned and 
the closed end rough faced. To reduce the cutting 
time to a minimum several 
tools are used in a suitable 
holder mounted on the 








Fig. 53—GROOVING AND WAVING ON HERBERT LATHE 


on to the turret slide, which rigidly supports the work 
on the parallel portion, while the long taper of the 
fuse body is being formed close to the spindle nose. 
The various operations are as follows :—The first 
spindle rough drills two diameters, rough turns a 
parallel portion and forms the taper portion completely. 
In the photographic view reproduced in Fig. 55, the 
spindle marked No. 1 is about to drill and taper turn ; 
the spindle No. 2 is about to ream the drilled holes, 
finish the parallel part and face up the end; No. 3 
is about to tap the large end; and No. 4 is about to 
part off and feed the stock. The time taken on the 
operation is governed by the one longest process- 
that of drilling and forming the taper part. 

The body after being cut off is turned end for end, 
and the remaining work done, including the cutting 
of the thread on the taper part. The series of opera- 
tions are as follows :—(1) Rough bore another hole, 
(2) drill a small axial hole, (3) finish bore with a special 
formed bit, (4) recess the mouth of the large hole 
with special recessing tool, and (5) tap the mouth of 
this hole by means of a tap held in a clutch tap 
holder. The taper thread alluded to is completed in 
different ways. Many fuse bodies are being screwed 
on Warner and Swasey No. 2 or No. 4 screw machines 
by means of an overhead chasing arm working in 
conjunction with a special former ; others are being 
finished on the Warner and Swasey No. 4 universal 
turret screw machine with a standard chasing saddle. 
Fig. 56 shows a similar machine engaged on the 
machining of fuse caps. The work of the four spindles 
of this machine is sub-divided as follows :—No. 1 





front of the cross slide, and 
the facing tool is mounted 
on the back. The opera- 
tions performed thus with 
super high-speed steel are 
said to take eleven minutes. 
The second operation 
takes place on a No. 4 
capstan lathe, Fig. 51, when 
the rough turned shell is 
secured in a collet chuck, 
bored, bottomed and cut 
off to length, leaving it 
sufficiently long for the 
closing-in operation. For 
the second operation eleven 
minutes is again said to 
suffice. The nose of the 
shell is now closed in the 
press, after which the third 
operation is performed 
on No. 4 capstan lathes. 
This comprises _ profile 
turning and boring the 
nose, chasing the thread to 
receive the fuse socket, forming the radius at the 
back of the thread and finish-facing the end. We are 
informed that this operation—as shown in Fig. 52— 
is done in nine and a-half minutes. The fourth opera- 
tion is performed on an 8in. Lodge and Shipley lathe 
when a centred plug is screwed into the end of the 

















Pig, 54—13-Pdr. SHRAPNEL SHELL 


spindle rough drills two sizes, rough turns a parallel | 


portion, and rough forms a curved part; No. 2 
spindle finishes the parallel parts, finish forms and 
knurls the curved part; No. 3 spindle finishes and 
faces up the drilled holes; and spindle No. 4 parts 
off and feeds the stock. We regret that as we are not 


* No. III. appeared June 25:h 


shell. The remainder of the outside diameter is 


| finish turned between centres and takes about five | 


|minutes. The machining of the dovetailed groove 
and waved projections for the copper driving band 
|is next done on the No. 4 capstan lathe. In this 
operation the collet chuck in which the shell is held 


Fig. 52—-PROFILE TURNING, BORING, ETC., ON HERBERT LATHE 


shell case consists in facing off the tit on the base of 
the shell and adjusting the end to obtain the desired 
weight. At the same time the small radius is put on 
the corner. This operation is done on an engin 
lathe, and the shell is held in a three-jaw chuck. 

The fuse sockets—see Fig. 54—-which are made 
from brass stampings, are machined on No. 4 capstan 
lathes in two operations—see Figs. 57 and 58. At the 
first operation the work is held in a three-jaw chuck, 
drilled, bored, faced, chased and tapped in three and 
three-quarter minutes. At the second operation 
Fig. 58—it is held on a screwed drawback arbor peg 
on @ No. 4 capstan lathe, the small hole is reamed and 
the outside turned and chased, the time occupied 
being four minutes. 

Figs. 59 and 60 show two shell operations on th: 
No. 9 Herbert combination turret lathe, the former 
showing the process of wave forming on a larger size 
of shell and the latter the processes of finishing the 
nose and threading 4in. lyddite shells. In the 
larger sizes of shrapnel shells no closing in is necessary 
and the whole of the boring and finishing of the 
mouth can be done in one operation. 








THE ROYAL AGRICULTURAL SHOW AT 
. NOTTINGHAM. 


No. I. 


THE seventy-sixth annual exhibition of the Royal 
Agricultural Society is being held this week at 
Nottingham. Although this great annual function 
has on several occasions been held in the Midland 
counties, Nottingham has only once previously been 
visited, namely, in 1888. On that occasion the Society 
had good reason to be well satisfied with the financial 
result. In spite of indifferent meteorological con- 
ditions and the absence of Royalty owing to the 
death of the Emperor Frederick of Germany, the 
showyard was visited by over 147,000 persons, and 
the receipts showed a surplus of more than £4000 over 
the expenditure. Under anything like normal con- 
ditions the present Show would no doubt have been 
equally satisfactory, for Nottingham possesses many 
of the necessary features which go to make a success- 
ful centre for such exhibitions. It has a population 
of over a quarter of a million, is well served by railways 
and is within comparatively easy access from all 
parts of the country. 

When it was decided to hold the 1915 Show in the 
great lace-manufacturing centre both the Nottingham- 
shire and Lincolnshire Agricultural Societies agreed 
not to hold their annual shows, so that all the avail- 
able local funds and energies might be concentrated 
upon ‘‘ the Royal.’ Then, after the outbreak of war, 
it became doubtful whether the Show would be held 
at all. Suggestions were made last autumn that the 
Society should postpone its visit to Nottingham, 
but the Council, after full deliberation, came to the 
plucky decision to proceed with the arrangements, 
both in the interests of agriculture and the nation 
generally. At a general meeting of the members of 
the Royal Agricultural Society of England held last 
December this view was endorsed. In consequence 
of this decision, the Society has had to take over 
certain financial obligations which in normal times 
would have been a charge upon the local fund, as 
it was not considered advisable to make calls upon 
the generosity of the public of the district at a time 
when so many other demands were being made. 
Notwithstanding this decision, the Nottingham Cor- 
poration came forward generously and contributed 
£2000 towards the expenses of the Show and the 
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Nottingham Agricultural Society instituted a fund 
for the purpose. 

The site of the showyard is one of the finest which 
we have ever seen. The ground enclosed is larger 
than the average, covering 129 acres. It forms a 
portion of Wollaton Park, and has been kindly lent 
by Lord Middleton. It is slightly undulating, and 
from the higher ground affords a grand panoramic 


view. The soil is naturally dry, and a feature of the | 


site is the picturesque clumps of trees which are 
dotted about. The entry list has naturally suffered 
owing to the war, but not to such a marked extent 
perhaps as might have been expected. The total 
entries of horses, cattle, sheep and pigs number 
2297, compared with 3394 at Shrewsbury last year, 
2852 at Bristol in 1913, 3022 at Doncaster in 1912, 
2942 at Norwich in 1911 and 1875 at Nottingham in 





| exhibiting oil and gas engines is smaller than usual, 
this type of prime mover, nevertheless, forms a 
| conspicuous feature of the implement section, and 
| many of the latest developments in internal com- 
bustion engine design are to be seen, from the cheap 
| little oil and petrol engines, to be bought for from £10 
| to £20, suitable for farming and estate purposes, to 
|the larger units suitable for generating electric 
current. Crossley Brothers, Manchester, are exhibit- 
| ing one of their latest type of crude oil engines, which 
is noteworthy for its simplicity of design and fewness 
| of working parts. The most conspicuous feature of 
| this engine, which is capable of developing 72 horse- 
| power on the brake, is the absence of the hot bulb and 
| air compressor. The engine operates on the four- 
stroke cycle. On the outward stroke of the piston 
‘air is drawn into the cylinder, and on the return 
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Fig. 1—CROSSLEY’S 72-H.P. CRUDE OIL ENGINE 


1888. As regards the implement yard, with which 
we are more particularly concerned, the number of 
stands shows a similar decrease. This year there are 
339 stands and 10,704ft. of shedding, compared with 
439 stands and 13,488ft. of shedding at Shrewsbury, 
which may be taken as a fair average of the last seven 
or eight shows. It was originally intended to carry 
out trials of agricultural motors in connection with 
the Show during the coming autumn, but these have 
been indefinitely postponed. Under the circumstances, 
therefore, the number of nineteen entries of ‘‘ new 
implements ” for the Society’s silver medals is quite 
encouraging. 

The implement catalogue is not so reliable a guide 
to the contents of the machinery in the showyard 
as usual, for since its compilation much has happened 











Fig. 2—CROSS SECTION OF CROSSLEY’S ENGINE 


in the engineering trades to prevent the completion 
of work which would otherwise have been on view. 
The organisation of our manufacturing resources by 
the Munitions Committees, for the more serious work 
of making war material, and the commandeering of 
various kinds of appliances have practically deprived 
many firms of their exhibits. In other cases where 
machines are shown the firms responsible for them 
are quite unable to promise delivery of replicas. It 
1s not surprising, then, to find here and there stands 
either totally unoccupied or containing only a small 
portion of the appliances entered in the catalogue. 
Unfortunately, the war has also caused losses in the 
ranks of the exhibitors themselves, of which we were 
painfully reminded by the absence of more than one 
familiar face. 

Although for obvious reasons the number of firms 


| stroke the air is compressed in the combustion 
| chamber. At the end of this stroke an oil pump comes 
| into operation and a charge of oil in the form of a fine 
| Spray is injected into the combustion chamber, 
where it is vaporised and ignited, the pressure driving 
the piston forward on the power stroke. At the end 
of this stroke the exhaust valve is opened and the 
products of combustion are expelled during the 
|exhaust stroke. As will be seen from the accom- 
| panying illustrations—Figs. 1, 2 and 3—the engine 
bed extends to the back end of the cylinder, 
| Supporting the latter throughout its whole length, 
| and a groove is formed round the base to catch and 
| contain any waste lubricating oil, and so prevent 
|damage to the concrete foundations. Holes are 
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Fig. 3—-FUEL PUMP 


provided for securely grouting up the bed inside to 
prevent any chance of the engine moving on its 
foundation. The cylinder liner is separate from both 
the bed and the breech end, and is secured by bolts, 
which do not pass into the water space. The breech 
end is of symmetrical design to allow of equal expan- 
sion in all directions, and large covers are provided 
to give easy access for cleaning out the water jacket. 
Both the air admission and exhaust valves are 
arranged vertically in the breech end, the former being 
immediately above the latter and the valves are 
operated by means of hardened steel cams mounted 
on the side shaft. The vaporiser consists of a loose 
cover secured in place by a circular ring, and is 
fitted with an ignition tube which is heated by a 
lamp for starting purposes. An oil sprayer is fitted 
in the water-cooled portion of the breech end and 





opposite to the vaporiser. This causes the oil spray 





to pass through the hot compressed air in the com- 
bustion chamber, and a portion of it impinges on the 
vaporiser. The oil is forced into the sprayer by means 
of a pump—shown in section, Fig. 3. The pump 
consists of a strong bronze casting with steel valves 
and fittings, and is operated by means of a steel 
lever which is in turn actuated by a cam on the side- 
shaft. The pump, pump lever and cam all work in 
an oil bath and all the parts are easy of access. The 
engine is governed by mechanism which varies the 
time at which the control valve is opened and allows 
any surplus oil to return to the suction side of the 
pump. The opening of the control valve is controlled 
by means of a taper wedge, which is interposed 
between the end of the valve spindle and an arm on 
the oil pump lever. The wedge is raised or lowered 
by a centrifugal governor, and the timing of the 
control valve opening depends on the position of the 
wedge, the latter depending on the speed of the 
engine. In this manner an impulse varying in inten- 
sity according to the load and speed of the engine 
takes place von each cycle. An important feature 
claimed for this system is that the oil pump has a 
constant length of stroke, and always begins to deliver 
the oil through the sprayer at precisely the same point 
of the stroke and at the same speed, the spraying 
being equally efficient at all loads. Moreover, the 
makers claim that the actual governing effect takes 
place at the identical moment that the oil fuel is 
being injected and burned. When working on lighter 
loads smaller charges of oil are required, and the 
wedge comes into action sooner, with the result that 
soon after the pump begins to deliver oil the control 
valve opens, the injection of oil through the sprayer 
ceases, and the pump returns the remainder of the 
oil through the control valve back to the suction side. 

In the Blackstone hot-bulb engine the charge of 
fuel is divided into two parts, one of which remains 
constant whatever the load may be, whilst the other 
is varied by the governor according to the load. The 
variable charge is used for ordinary combustion 
purposes, while the constant charge is used to heat 
the bulb and keep it at a constant temperature, 
irrespective of the load. The variable charge does 
not enter the bulb, but is fired by the stream of ignited 
fuel which issues from the bulb after it has performed 
its function of heating. That is one important differ- 
ence between the Blackstone engine and the ordinary 
so-called semi-Diesel. Another important difference 
is that in the latter the fuel is injected into the bulb 
or combustion chamber by a pump, while in the 
Blackstone engine compressed air at 450 lb. pressure 
is used for the injection, and a pump is used to measure 
the fuel charge and drive it into the chamber round 
the valve. This necessitates an air compressor, which 
can also be used for starting the engine. A 12 brake 
horse-power horizontal engine shown by Blackstone 
and Co., Ltd., Stamford, to work on paraffin and the 
lighter hydro-carbons, starts from cold without the 
use of either a lamp or petrol. As in the crude oil 
engine, the fuel is injected at or near the end of the 
compression stroke by air supplied by a compressor 
worked from the crank shaft. The charge is ignited 
by the make-and-break points of a low-tension 
magneto. The compression is low, being, we are 
informed, 80 lb. per square inch, and the charges of 
oil are graduated according to the load by a pump. 
This engine kas a single cylinder 7in. by 14in.. and 
gives 124 brake horse-power at a speed of 260 revolu- 
tions per minute. 

Clayton and Shuttleworth, Limited, Lincoln, have 
an extensive display, although the stand has been 
deprived of interest to some extent by the demands of 
the War-office on the firm’s motor department. 
Amongst the exhibits is an agricultural traction 
engine of standard type, with single cylinder, two 
speeds, compensating gear, and winding drum. 
Features of these engines are a slow-speed gear- 
driven feed pump, automatic ring lubrication on the 
crank shaft bearings, and forced lubrication to the 
cylinder. The engine parts are attached to the boiler 
by hydraulically pressed seatings. The firm also 
shows several crude oil engines, the chief features of 
which are known to our readers. They work on the 
two-stroke cycle and are conspicuous for the absence 
of valves, cams and side shafts. A 15 horse-power 
vertical engine on these lines is of new design. It is 
intended specially for electric lighting, and has a 
single fly-wheel and outside bearing. 

A prominent feature of the stand of Ruston, 
Proctor and Co., Limited, Lincoln, is supplied by the 
exhibits of convertible internal combustion engines 
which formed the subject of a paper read recently 
before the Institution of Mechanical Engineers by 
Mr. A. E. L. Chorlton. These engines are being 
manufactured to meet the demands for a low-priced 
engine to compete with the cheap and inferior engines 
which are so extensively imported from abroad. Low 
in first cost, these foreign engines are very unecono- 
mical in fuel. In the Ruston engine the conversion 
from oil to gas engine, or vice versd, is an easy matter. 
When it is run as an oil engine, no lamp is necessary 
after starting. Engines are made in the following 
sizes :—Fixed and portable, 23, 44, 7, 10 brake horse- 
power ; and all oil engines of this type start readily 
and run effectively upon paraffin. To demonstrate 
the convertibility of these engines, the three exhibited 
are running upon different fuels :—Benzol, paraffin, 
and suction gas generated from anthracite. 


Ruston, Proctor and Co., Limited, also show single 
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and compound traction engines, portable engines, 
road rollers, steam tractors, thrashing machines, a 
straw press and a 65 brake horse-power crude oil 
engine. In this engine the fuel pump is of the vertical 
type, and the working parts are completely enclosed, 
so that they may run in an oil bath to reduce the 
wear to a minimum. The fuel oil is supplied by the 
pump to an atomiser, which breaks up the oil into a 
very fine spray, which so mixes with the air in the 
combustion chamber that a high thermal efficiency 
results. No lamp is required either for starting or 
during running, and the engine is able to run in- 
definitely at varying loads and no load. The cylinder 
head is carefully designed, the water jackets being 
large, and all the passages frec, so that they can be 
readily inspected and cleaned out if necessary by the 
removal of the cylinder head cover. 








OBITUARY. 





ARTHUR CAMERON HURTZIG. 


Ir is with sincere regret that we have to record the 
death of Mr. A. C. Hurtzig, head of the firm of con- 
sulting engineers, Messrs. Baker and Hurtzig, of 
Westminster, which took place on Saturday last, the 
26th ult. Mr. Hurtzig was born in September, 1853, 
and he had therefore not quite completed his sixty- 
second year. He was the son of the late Mr. Charles 
Hurtzig, who was a merchant of London. He received 
his preliminary education at Ware Grammar School, 
and afterwards went through a three years’ course 
at University College, London, where he distinguished 
himself and was awarded a Diploma of Engineering. 
That was in 1872, and a little later he was articled 
to Mr.—afterwards Sir—Benjamin Baker, and with 
him he served a three years’ pupilage. 

He found employment as soon as his time was up, 
for in January, 1875, he became principal assistant 
to Mr. T. R. Winder, M. Inst. C.E., who was resident 
engineer for Mr.—afterwards Sir—John Fowler and 
Mr. R. J. Ward, on the Rosslare Harbour and Water- 
ford and Wexford Railway works. This position he 
held until August in the following year, when he 
was made agent for the contractor in responsible 
charge of the Rosslare harbour works, which con- 
sisted of a deep-water breakwater, iron viaduct, &c. 
This work lasted till February, 1877, and then for 
three months, from August, 1877, he was assistant 
to Mr. F. Barry on a section of the Sligo, Leitrim and 
Northern Counties Railway, having charge of the 
Lough Erne Viaduct and other works. 

At this period Mr. Hurtzig was twenty-four years 
of age, and the scene of his labours was transferred 
from Ireland to Hull, where he was destined to 
remain until he came again to Westminster to renew 
his connection with Sir John Fowler and Sir Benjamin 
Baker. In November, 1872, Mr. Hurtzig became 
engaged under Mr. R. A. Marillier on the new dock 
works and graving dock at Hull, of the Hull Dock 
Company. From January, 1881, to July, 1885, he 
had charge, as resident engineer, of the Alexandra 
Dock works of the Hull, Barnsley and West Junction 
Railway and Dock Company, and in the latter year 
he became chief engineer, retaining that post for 
three years. 

In 1888 Mr. Hurtzig left Hull in order to become 
chief assistant to Sir John Fowler and Sir Benjamin 
Baker, and thereafter took his part in all the important 
works carried out by that distinguished firm, into 
which he was taken as junior partner in 1891. Sir 
John Fowler died in 1898, and the style of the firm 
then became that of Baker and Hurtzig. On the 
death of Sir Benjamin Baker Mr. Hurtzig became 
head of the firm. He completed Sir Benjamin Baker’s 
work for the Egyptian Government in respect of the 
raising of the Assuan Dam and the building of the 
Isna barrage, and as member of his firm or personally 
he occupied the following positions :—Engineer of 
the Forth Bridge Railway Company to the time of 
his death ; consulting engineer to the Ribble Naviga- 
tion Commissioners while constructing important 
works ; consulting engineer to the Dover Harbour 
Board for new works, completed in 1913; joint 
consulting engineer to the Bristol Corporation in 
respect of the Avonmouth Dock works, which were 
opened by the King in 1908; joint consulting engi- 
neer for the new Hull Joint Dock; engineer to the 
Dartford Commissioners of Sewers and engineer to 
the Dartford and Crayford Navigation ; consulting 
engineer to the firm of Vickers Limited, on several 
important works, including a _ shipbuilding and 
repairing yard and floating dock at Montreal; con- 
sulting engineer for the construction of the Khedivial 
graving dock at Alexandria, Egypt; joint engineer 
for the new Rochester Bridge recently completed ; 
and engineer for the construction of large warehouses 
in Genoa. 

Mr. Hurtzig was also consulted by many corpora- 
tions and other bodies with respect to improvements 
and schemes, one recently completed being the Dee 
Mills power scheme for the Chester Corporation, 
which was described in our issue of October 17th, 
1913. He acted also as sole arbitrator in many cases 
affecting the War-office, London County Council, 
Great Central Railway, &c., and was a valued engi- 
neering witness in the parliamentary committee- 
rooms, He gave evidence in support of many Bills 





promoted by various bodies, including the Birken- 
head Corporation, Preston Corporation (Ribble 
Navigation), Sunderland Corporation (Wearmouth 
Bridge). In legal cases also he was considered a 
valuable ally, he having been engaged in many 
important cases, the most important possibly being 
the great arbitration at Singapore in connection 
with the expropriation by the Government of the 
dock company there, he acting on the Government 
side. He also took part in the celebrated action by 
Messrs. Aird respecting the Tanjong Pagar Dock. 

Mr. Hurtzig was the author of the following :— 
‘“The Alexandra Dock, Hull,’ a paper read before 
the Institution of Civil Engineers, February 7th, 
1888; “On a Formula and Diagram for ascertaining 
the Resisting Power of Piles,’ a paper read before 
the Liverpool Engineering Society, November, 1886 ; 
‘“On Some Tidal and Engineering Features of the 
Humber,” a lecture delivered before the members 
of the Hull Literary and Philosophical Society, 
December 2nd, 1884; and ‘“ Some Features of River 
Engineering,” a lecture delivered at the People’s 
Palace, January 10th, 1895. 

After being a student of the Institution of Civil 
Engineers in the early part of his career, Mr. Hurtzig 
was made associate member in 1879 and full member 
in 1886. He received the following Miller Prizes 
from the Institution :—Session 1876-77, for a com- 
munication on ‘‘ Submarine Foundations’; session 
1877-78, for a communication on ‘Some Formule 
for Pile Driving ’’ ; session 1878—79, for a communica- 
tion on “‘ The Tidal Wave in the River Humber.” 
He was also a member of the Iron and Stee! Institute. 

Mr. Hurtzig has left a wife, three daughters, and 
one son. The latter is an engineer by profession, 
and he joined the Colours after the outbreak of war. 
He holds a commission in the Royal Garrison 
Artillery and is at present at the front. He will, we 
understand, join the firm as an active partner as soon 
as his military duties permit of it. 


JOSEPH TALBOT. 


WE regret to have to announce that Mr. Joseph Talbot 
died on Saturday last at his home at Forest Gate after a 
long illness. Mr. Talbot, who was in his seventy-third 
year at the time of his death, was, in his early life engaged 
on the construction of the Underground Railway along 
the Embankment. He also superintended the work of 
the East London Railway Company when its line was 
extended through Wapping and Rotherhithe to New 
Cross. He was, however, probably better known in the 
engineering world for his activities in the Argentine and 
Uruguay Republics, where he acted as manager first of 
all to Mr. Thomas Andrew Walker and then to that 
gentleman’s executors. He also served in the same 
capacity for Messrs. C. H. Walker and Co. at the Conchillas 
quarries of the Buenos Aires Harbour Works. Altogether 
Mr. Talbot had over fifty years’ continuous service with 
Messrs. Walker. In addition to the foregoing, he was 
associated with the construction of the dock at Bermuda, 
a dock at Alexandria in Egypt, and of the Severn Tunnel. 








A REINFORCED BRICKWORK RETAINING 
WALL. 
(By a Correspondent.) 

In the autumn of 1912 the writer was engaged in design- 
ing works extensions on a somewhat difficult site, and was 
faced with the problem of building a retaining wall to 
carry tipped earth varying from 25ft. to 12ft. in depth ; 
super-loading on the new ground had to be provided for ; 
the wall, about 300 yards in length, had to be built during 
the ensuing winter months. At the outset, the choice 
of construction seemed to lie between reinforced concrete, 
mass concrete, rubble. masonry, or brickwork; after 
much consideration and investigation all these methods 
were abandoned in favour of construction in what may be 
ealled, failing better nomenclature, reinforced brickwork. 
Perhaps some of the reasons for coming to this decision 
may be of interest. 

To begin with, designs were prepared for the wall in re- 
inforeced concrete; no proprietary system was followed, 
and for the sake of economy as well as for one or two 
other reasons the design was based on reinforcement with 
plain steel sections. 

Tenders for this scheme were invited from the best of 
the local contractors; further tenders were invited also 
from firms allied to reinforced concrete specialists, the 
latter being given a perfectly free hand with regard to 
introducing their own designs. The variation in tendering 
was somewhat remarkable, the highest tender was no less 
than 2.6 times more than the lowest, whilst steel work 
construction tenders for the same works had varied less 
than 25 per cent. This seemed to prove that contractors 
for reinforced concrete were not particularly sure of them- 
selves. There appeared, however, more solid reasons 
than this against the adoption of reinforced concrete ; 
no contractor would undertake to complete the work by 
the time desired. In addition to the time occupied of 
necessity in carrying out this class of work, it was feared 
that frost and bad weather might militate against the 
ordinary rate of progress. The price asked, too, seemed 
excessive, and showed very little saving on the esti- 
mated cost of solid walls of mass concrete, mass con- 
crete faced with brickwork, rubble masonry, or brickwork. 
For a. wall of the latter material a thickness at the base 
of one-quarter the height was assumed, whilst for the 
mass concrete and rubble walls one-third was adopted in 
accordance with the recommendations of the late Sir 
Benjamin Baker. Furthermore, a reinforced concrete 
structure in the vicinity had shown signs of surface de- 
terioration, no doubt owing to the atmospheric contami- 
nation caused by the special trades of the district. So 
serious had deterioration become that portions of the 
reinforcement had rusted from exposure. It is only fair 





to state that very little cover had beenjprovided at the 
outset. 

In view of the foregoing, a reinforced brickwork wall of 
the type shown in Figs. 1 and 2, reproduced herewith, 
was finally decided upon. The tenders for this showed a 
saving of nearly 50 per cent. over the types previously 
considered. Work was started in November, 1912, and 
the wall was finished in nine weeks. Up to the present 
not the slightest sign of crack or forward tilt has yet shown 
itself, yet construction in brickwork on a lighter scal: 
could hardly have been possible. 

In building the wall only two small centres were required, 
one for the jack arches on the top of the piers and the other 
for the anchor buttress arches. This contrasts favourably 
with the amount of woodwork which would have bee 
required for forms for reinforced concrete construction. 
In designing the wall it was somewhat difficult to feel con 
vinced of the soundness of the derivation of the expression 
for finding direct stresses, as given by Rankine, or of 
Scheftler’s modification of Rankine’s method. The pro 
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Fig. 1—THE FINISHED WALL 





blem was therefore tackled on very simple lines. In the 
first place, a diagram of forces was prepared to show the 
earth pressures for each foot of height on each bay of the 
wall, commencing from the bottom and working upwards. 
These pressures were found on the assumption that the 
direction of the force exerted by the retained earth was 
parallel to thé angle of repose of the earth. The magni- 
tude of the force was assumed to be the product of the 
weight of the earth, above the angle of repose, multiplied 
by a coefficient of friction obtained in the usual way from 
the angle of repose. 

Bending moment and shear diagrams were then pre- 
pared from the force diagrams, and from these it was a 
simple matter to design the steel work shown in Fig. 2. 
Compression only was allowed on the brickwork, all tension 
and shear being taken by the steel. A rise of one-fifth 
of the span was given in the horizontal arches, and it was 
found that a thickness of 9in. for these was sufficient to 
ensure that the line of thrust lay within the middle third. 
Trial holes for the foundation revealed a subsoil of fairly 
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Fig. 2—METAL REINFORCEMENT 


good gravel, and on this a maximum pressure of 5 tons per 
square foot was allowed. 

All the brickwork was of Staffordshire wire cut brindles, 
laid in Portland cement mortar, 1 to 3, whilst the founda- 
tion concrete was of the consistency of 1: 2}:5.  Brick- 
work for covering the ties was adopted as shown, much of 
the filling contained engine ashes, and it was feared that 
without strong protection the ties would rapidly corrode. 
There was little difficulty in getting the bricklayers to cut 
properly for this part of the work. 








AT a meeting of the Washington Section of the Electric 
Vehicle Association of America, Mr. Gundaker, of the 
Union Transfer Company, stated that they had obtained 
25,000 miles from a solid tire on one of their electric 
vehicles. 
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RAILWAY MATTERS. 


THE latest use of the flash light acetylene lamps supplied 
by the Gas Accumulator Company, of 3, Norfolk-street, 
Strand, W.C., is to warn drivers that they are approaching 
a piece of single-line working situated at an unusual spot, 
a.e., between two signal-boxes. The single line in question 
is near to Arnside Station on the Furness Railway, and is 
necessitated by the strengthening of the Leven Viaduct. 
The provision of the flashing lights calls the attention of 
the drivers most effectively. 


IN a paper read hefore a joint meeting of the American 
Institute of Electrical Engineers and Franklin Institute, 
Mr. W. S. Murray deals generally with the question of 
main line electrification, and with the economies to be 
expected. The argument is based on a good deal of 
experience in connection with the electrifying of lines in 
the neighbourhood of New York. In the opinion of the 
author the main savings are to be expected under the 
headings of fuel, and the cost of maintenance and repairs ; 
there is also likely to be a saving in train miles. The 
paper includes a number of tables giving statistics of 
one kind and another in connection with the working of 
the New York, New Haven and Hartford Railroad. 


In November, 1913, as an indirect consequence of the 
Aisgill collision in the previous September, the Railway 
Clearing House General Managers’ Conference appointed 
a committee of railway officers to be known as the Safety, 
Appliances Committee, to investigate all inventions and 
ideas submitted to the companies for securing greater 
safety in travel. It was to this committee that Colonel 
von Donop was referring when, in mentioning in his 
Chaloner Whin report the necessity for uniformity in 
locomotive cab signals, he said that ‘* It is understood that 
a committee has been appointed by the railway companies 
to consider this matter, and it is hoped that a decision 
may before long be arrived at.’’ The secretary to the 
committee is Mr. Charles J. Nicholson. 


Arc welding has been experimentally used for depositing 
new metal on worn flanges of steel car wheels. The 
electrode employed was of jin. diameter cold-rolled steel. 
The total cost of removing, welding, finishing and replacing 
a wheel amounted to 14s., which is approximately the 
same as that of turning down, while the value of the metal 
that would be wasted in turning is saved. Moreover, if 
turned, at least gin. of metal would have to be removed 
from the tread, reducing the life of the wheel by one-third. 
Wheels with welded flanges have run on an average 40,000 
miles, which might be increased by using carbon electrodes 
and chilling the metal. The process has also been em- 
ployed for restoring flat spots on wheels by depositing new 
metal and grinding to a true contour. 


Mr. Cuartes Evans, C.M.G., Commissioner of Rail- 
ways, Queensland, has found that automatic couplings 
are not the complete blessing they are represented to be, 
inasmuch as they do not make for comfortable travellir g. 
In his report after his visit to Europe, England, and America 
last year he said that after doing a considerable amount 
of travelling in England and immediately afterwards in 
America he had a good opportunity of comparing the 
screw coupling of the former country with the automatic 
coupling of the latter. He thought that for comfort in 
travelling, especially in stopping and starting, the screw 
coupling had the advantage. In America the stopping 
and starting was, at times, very “ jerky” on account of 
the slack in the automatic central couplings, and this was 
particularly felt at night when travelling in a sleeping car. 


Tue first of the two annual reports on railway accidents 
—Returns of Accidents and Casualties—issued by the 
Board of Trade appeared on the 17th ult. This showed 
that in train accidents during the year 1914 there were 
6 passengers killed and 322 injured, as against 33 killed 
and 723 injured in 1913, and as compared with 20 killed 
and 580 injured, the annual average for the ten years 
1903-1912. There were 8 servants killed and 115 injured 
in train accidents, as against 8 killed and 145 injured in 
1913, and compared with 9 killed and 142 injured, the 
annual average for the ten years 1903-1912. In other 
accidents than train accidents 417 servants were killed 








| 


and 4950 injured, as against 414 killed and 5608 injured | 


in 1913, and 390 killed and 4574 injured on an average 
each for the period 1903-1912. In accidents not caused 
by the movement of trains or vehicles 52 servants were 


| through the agency of lime. 


killed and 22,153 injured, as against 41 killed and 23,494 | 


injured in 1913. 


LEVER collars, to which frequent references were made | 


in the Quintinshill accident Board of Trade inquiry and | 


coroner’s inquest, are an institution brought out as a | 


result of the Norton Fitzwarren collision of November 11th, 
1890. Colonel Rich, in his report on that accident, reecom- 
mended that when a train was shunted on to another 
line where it might be overlooked “a slide bar, a loop, 
wedge, or some other mechanical contrivance, marked 
“ Train Waiting,’ should be fixed to the levers to prevent 
the signalman pulling them in mistake.” Prior to the 
acceptance of this recommendation many rough means, 
such as a duster, a flag stick, and even the link of a wagon 
coupling, were used by the signalmen for their own pro- 
tection. In 1892 the Board of Trade issued some new 
Requirements as to New Railways, and in these was a 
recommendation that at stations where slow trains have 
to be shunted from one main line to another to allow 
of fast trains passing them, simple arrangements should 
be supplied in the signal-boxes to remind the signalman 
of the shunted train. 


THE employment of lever collars is, of course, purely 
permissive, and there is nothing to compel the signalman 
to use them. Colonel Pringle, in his report on the Hawes 
Junction accident of December, 1910, where the signalman 
might have protected himself against overlooking the two 
light engines had he been provided with a reminder, said 
—* Such clips have never been provided by the Midland 
Railway Company on the ground that unless invariably 
used they are not desirable adjuncts to signalling. They 
rely on the general rule (No. 55) quoted above, and hold 


that the provision of any such device tends to bring about | 


disuse of the habit of observation which is required for 
safe working. No one can question the vital importance 
of this rule, and a very recent accident—Ormskirk, in 
November, 1910—has proved the contention that the 
device, when supplied, is not always used.” 


| inert minerals, such as clay, iron oxide, mica, &c. 
| clay and iron oxide are particularly objectionable since 





NOTES AND MEMORANDA. 


THE latest preparation introduced to remove carbon 
deposit from engines which have become foul is Acetol, 
the invention of an American chemist. It is a liquid 
which can be injected through the sparking plug orifices, 
about 4 oz. being used in each cylinder. The preparation 
is said to soak and soften the carbon in a few hours, and 
when the engine is restarted the flakes are blown out of 
the exhaust. 


ALFRED HERBERT’S Monthly Review says the effect of 
the war on the future of workshop practice will be that 
many shops will have an excess of plant; they will have 
learnt new methods on the new machines they have 
installed for war requirements ; the old machines will no 
longer be able to earn their keep; they were not really 
able to do so before, but the fact had not yet been dis- 
covered ; it takes a war to wake up some people. 


WRITING in the American Machinist on “Cast Iron 
Blanking Dies,’ Mr. F. C. Mason says :—‘It is often 
necessary, especially in a job shop, to make a small number 
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of blanks, but not enough to warrant the manufacture of a | 


regular tool-steel punch and die. 
ordinary cast iron. 


more expensive type generally used. 
this on stock thicker than 0.035in., but I see no reason 
why it will not work. The small wear of cast iron, even 
in its natural state, leads me to believe that cast iron dies 
might be made in large quantities at the foundry by 
inserting chills the shape of the blank. Perforations, if 
any, must, of course, be made with the proper amount of 
clearance. Dies made by this method would cost very 
little, the punch being of tool steel, as usual. I have used 
the cast iron punch and die for experimental motor field 
and armature laminations, producing the highest type of 
stampings.” 


THE Bureau of Standards of the Department of Com- 
merce at Washington has just issued a “circular” on 
““The Composition, Properties, and Testing of Printing 
Inks.” It deals with various oils, pigments, dryers, and 
formule for the making of printing inks. The relationship 
of the ink to the paper is also considered, from the highly 


wholly non-absorbent papers used for illustration work. 
One of the most useful sections of the pamphlet describes 
the *‘ ink requirements of the Government printing-office ” 
for web-press ink, job black ink, flat-bed black ink, and 
half-tone black ink, with the methods of making the 
practical tests. Actual printing tests under definite 
conditions are preferred for practically finding the qualities 
of various inks, because, ‘‘if the article does all that is 
required of it, its composition is of minor importance.” 
But analytical tests are valuable for ascertaining the 
causes of trouble in printing, the permanency of pigments, 
and so on, and, in the opinion of the director, there is 
room for a considerable extension of such work. 


THE Journal of the Washington Academy of Sciences 
for May 19th contains a short account of a new calorimeter 


due to Messrs. H. C. Dickinson and N. S. Osborne, of the | 


Bureau of Standards. The calorimetric substance is a 
block of copper, in which are embedded a platinum resist- 
ance thermometer and a coil of resistance wire for supplying 
heat to the block electrically. A number of test experi- 
ments on the specific heat of water show that a degree of 
accuracy of 1 part in 2000 may be obtained with the 
calorimeter. 
0 deg. Cent. and the latent heat of fusion of ice at 0 deg. 
Cent. have also been determined with the apparatus. 
The results for the specific heat are given by the expression 
0.5057 + 0.00186 6, where 6 is the temperature Centi- 
grade, and for the latent heat 79.76 in terms of the gram- 
calorie at 20 deg. Cent. The latter figure is in close 
agreement with the value 79.74 previously obtained at 
the Bureau by other methods, so that it seems probable 
that the mean 79.75 may be accepted as a close approxima- 
tion to the true value of this important constant. 


THE strength of sand-lime brick, states the Canadian 
Engineer, depends upon a firm bonding of the sand grains 
A mixture of sand and lime 
is pressed into bricks, which are then subjected to the 
action of steam under pressure for several hours. A 
chemical union takes place between the lime and the 
quartz of the sand, forming hydrated calcium silicate. 
The sand used should not be too coarse. That passing 
through a twenty-mesh screen and composed of grains 
ranging in size down to minute particles is desirable. In 
other words, the sand grains should be so graded in size 
as to leave very little interstitial space. The strongest 
bricks are made from sharp sand which is free from 
The 


they are liable to mask the grains of quartz and thus 
prevent the union of the lime and quartz. Ten per cent. 
of clay substance should be set as the extreme limit. 
Feldspar is less objectionable, but in large proportions is 
unersirable, as it reduces the strength of the brick. 


Owtnc to the shortage of German and Belgian supplies, 
a good deal of attention is being given to the manufacture 
of Portland cement in the Colonies and other places 
abroad, where limestone, shale or clay and coal can be 
obtained of suitable quality, and in sufficient quantities 
to make the manufacture likely to be successful and 
remunerative. The Queensland Cement and Lime Com- 
pany has now arranged to establish a works at Darra, near 
Brisbane. The plant is designed to produce about 40,000 
tons of cement per annum. The complete contract for 
the supply and erection of the plant, which will be entirely 
of British manufacture, has been placed with Messrs. 
Noyes Bros., Sydney. Grinding mills of the combination 
ball and tube mill type and a kiln 140ft. long and 8ft. 
diameter will be erected, and these, together with all the 
subsidiary plant, will be electrically driven, direct-coupled 
wherever possible. The motors are for three-phase, 
50 cycles, 440 volts, and will be supplied with power from 
generating plant in the works, which will be direct-coupled 
to vertical high-speed engines. The general layout of 
the plant has been made with the expectation that the 
works will soon be duplicated and even further increased. 


If the blanks are not | 
over 0.035in. thick, the die and punch can both be made of | i bili h 
Such a set, if properly fitted, will | the stability of the aeroplane. bd 
produce several hundred blanks equally as well as the | by these investigations relative to stability had led to 


I have never tried | 








MISCELLANEA. 


ARRANGEMENTS are being made for the holding of an 
exhibition of the natural resources of the Empire on the 
Aldwych site, London, during next year. The organisation 
of the venture is in the hands of the Institute of Industry 
and Science of Great Britain and Ireland, and the exhibition 
will be held under the auspices of the various dominions 
and colonies. It is proposed to erect a temporary building 
of ornate design in iron and stucco, at a cost of about 
£50,000, and the exhibition will be opened early in 1916. 


THE office of H.M. Trade Commissioner in South Africa 
reports that, according to information received from the 
Commissioner of Customs and Excise at Pretoria, investi- 
gations have been proceeding as to the suitability of wattle 
wood for the production of acetone. There is an enormous 
quantity of this wood available which is now burnt, 
owing to the expense of transporting it to market. It 
is understood that as a result of the investigations 
mentioned a large firm has decided to erect a factory for 
the production of the chemical. 


THE report of the Advisory Committee for Aeronautics 
for 1914-15 states that continued progress had been made 
during the year in consideration for the conditions affecting 
Exact knowledge furnished 





definite improvements in the safety and ease of handling 
without loss of speed and efficiency. Under existing 
circumstances it has not been thought necessary to 
describe so fully as in previous years the nature of the 
investigations carried out and of the conclusions reached. 


In order to stimulate the use of coke in Germany the 
Government is reported to have led the way by mixing 
certain proportions of coke with other fuel on its railroads 
and in its buildings, and manufacturers are following the - 
example. This step has been inspired by the greatly- 
increased importance of the by-products of coke ovens 
and gasworks since the war started. The important 
by-products are expiosive material, motor fuel, and 
nitrogenous fertiliser. Increased demand for coke is 
expected to stimulate the output of these. According 
to the weekly report on conditions in Germany during 
the war, published in Berlin by the American Association 
of Commerce and Trade, methods have been devised to 


absorbent papers used for newspapers to the coated and | get the desired horse-power from the mixed fuel. 


FoLtowine on the recent issue of the report on 
pneumatic tire rims for automabiles, motor cycles, and 
cycles, the Engineering Standards Committee has now 
published a report on solid tire rim diameters for com- 
mercial motor vehicles, the work of the sectional com- 
mittee of automobile parts, of which Colonel H. C. L. 
Holden is chairman. The new report gives, in addition 
to the standard rim diameters, the limits within which 
the rims must be manufactured, and recommendations 
in regard to the lead to facilitate the fitting of the tires 
and the number and width of the slots required for the 
removal of tires if rims with raised fianges are used. There 
is also a very useful recommendation that solid tires 


| themselves shall be clearly marked with the width of 


The specific heat between — 40 deg. Cent. and | 





tire base and the diameter of the standard rim they are 
intended to fit. 

THE attention of the Board of Trade has been called 
to the fact that traders in neutral countries desirous of 
importing British goods frequently adopt the practice 
of making declarations before his Majesty’s consular officers 
as to the intended destination of the merchandise, with a 
view to such declarations being used as evidence that the 
goods will not reach the enemy. It should, however, be 
clearly understood by exporters, the Board point out, that 
the signing by the consular officer of such declarations 
is a purely notarial act, necessary for the legalisation of 
the signature of the declarant, and that it does not imply 
that the consular officer takes responsibility for or has 
any knowledge of either the status of the declarant or 
the accuracy of the statements made by him. The value 
of such a declaration therefore depends solely on the good 
faith of the declarant, and is in no degree enhanced by- the 
presence on the document of consular stamps or a consular 
signature. ; x 

Heavy purchases of machine tools for use in the manu- 
facture of munitions of war continue, states the Iron and 
Coal Trades Review. Prospective buyers have been 
offering large premiums for lathes for early delivery, and 
these have led machinery dealers to make unremitting 
efforts to gather in all the second-hand machines possible. 
So thoroughly has the market in the United States been 
ransacked, that to succeed in picking up a single second- 
hand lathe now is considered a stroke of fortune. The 
inability to secure lathes for early delivery has led to the 
placing of a large amount of business for future delivery, 
and as a result American lathe manufacturers in many 
cases have disposed of the greater part of their output 
over the remainder of the year. In fact, all kinds of 
machines used in the manufacture of war supplies are 
sold up months ahead. One of the features of the situation 
is the big demand from Italy experienced in the United 
States. A large export business continues to be booked 
from Great Britain, Russia, and France, the demand from 
the latter country being especially urgent. There is also 
an exceedingly strong demand from Canada. 

GREENWICH OBSERVATORY was founded by Charles IT. 
mainly for the purpose of investigating the movements 
of the moon in the interests of navigation; but though 
generations of astronomers have in the intervening two 
and a-half centuries been working at the problem, the 
moon has not yet been made amenable to their mathe- 
matics. The Astronomer-Royal, in his report of the work 
at Greenwich during the past year, calls attention to the 
increasingly big deviation between the calculated position 
of the moon in the sky and its real position as shown by 
the Greenwich observations. This deviation has lately 
been increasing in a serious manner, the error last -year 
being more than twelve times as large as it was twenty 
years ago, the average annual increase amounting during 
the two decades to half a second of are in longitude. The 
cause of the failure of astronomers to make the moon 
amenable to their exact mathematics, based on- the 
dynamical laws of gravitation, is believed to be some 
attractive force of which we are at present ignorant, 
though in all probability one factor is the true shape of the 
earth, which still awaits accurate determination. 
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MACHINERY FOR THE PRODUCTION OF PROJECTILES 


(For description see page 8) 
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Fig. 56--GRIDLEY LATHE MACHINING FUSE CAPS 











Fig. 55—GRIDLEY LATHE MACHINING FUSES 
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Fig. 57 and 58—MACHINING FUSE SOCKETS ON HERBERT’S No. 4 CAPSTAN LATHE 




















Pig. 59—-WAVE FORMING ON A HERBERT TURRET LATHE Fig. 60—NOSE PROFILING AND THREADING ON A HERBERT TURRET LATHE 
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The London County Council Tramways. 


ONcE more it is our melancholy task to discuss 
the accounts of the London County Council tramways. 
The figures for the financial year which ended on 
March 31st last, as set out in a recently issued report 
of the Council’s Highways Committee, again show a 
deficit, and again no contribution is made either to 
the renewals fund or to the general reserve fund ; 
indeed the latter has to be drawn upon to make good 
the deficit. Let us examine them. The gross income 
of the undertaking was, in round figures, £2,399,847. 
The total working expenses, including a deficiency 
of £5527 in working the horse traction part, were 
£1,700,571. This left a surplus in working of £699,276. 
The amount which had to be provided for interest on 
and redemption of capital &c., was £732,448, and hence 
the final result was an adverse balance of £33,172. 
Considering the accounts in a little more detail we 
may confine our remarks to the electrified lines. 
The 5} miles operated by horses only brought in 
£10,800, and though they cost £16,327 to work they 
may be passed over as being comparatively insig- 
nificant. The total receipts per car mile on the 
electrified portion were 9.77d. This figure actually 
showed an increase over that of the year 1913-14, 
when the gross receipts amounted to 9.21d. per car 
mile. But as against this the, operating expenses 
in 1913-14 were only 6.50d. per car mile, whereas 
those in 1914-15 were 6.89d. per car mile, this figure 
including, it must be explained, an amount repre- 
sented by .18d. per car mile for war service allow- 
ances. The net result, therefore, was that whereas 
the surplus on working had been 2.71d. per car mile 
in 1913-14, it had become 2.88d. per car mile in 
1914-15. Even this increase—some 6} per cent.— 
was not sufficient to provide a surplus after the 
necessary deductions had been made. Still, it shows 
an advance and should not be passed over without 
remark, for it is evidence that endeavours have been 
made to reduce the proportion of running costs to 
income. It would appear that, to some extent at 
any rate, the improvement was effected by means 
of a proportional reduction in the number of car 
miles run. Thus in 1913-14 the total number of 
passengers carried was 516,338,859 and the car 
miles were 58,572,356. This works out at 8.8 
passengers per car mile. In 1914-15, on the other 
hand, while there were 547,253,332 passengers, there 
were only 58,706,161 car miles, so that 9.32 passengers 
were carried per car mile. The actual facts, it is 
explained, are probably even better than these figures 
indicate, for the total figures for the two years are 
not strictly comparable. This is because during the 
whole of 1913-14 a passenger purchasing a transfer 
ticket was usually, in effect, counted as making two 
journeys, for two tickets were given to him—one on 
each car. During the last four months of 1914-15, 
however, apparatus for cancelling the tickets was 
employed and obviated the necessity of issuing 
transfer tickets. It may therefore be taken that 
there is a substantial improvement in this depart- 
ment of the tramway undertaking, but the improve- 
ment would have to be very much more marked before 
it could bring about any real amelioration of the 
position as a whole. 

The car miles run in the year under consideration 
were, as already said, 58,706,161. Had even the 
provision of $d. per car mile been made a sum of over 
£163,000 would have been set aside for renewals. 
There was no money available for the purpose. The 
same thing was the case in 1913-14, and the year 
before there was just less than £500. Yet in 1912-13 
£39,677 were spent on renewals ; in 1913-14, £114,987; 
and in 1914-15, £141,813. During the current year 
it is estimated that £155,845 will be spent in the same 
direction. It is a matter of very simple arithmetic 


to see that any fund, however big, must very quickly 





vanish under such conditions. We are informed that 
at March 31st, 1915, the renewals fund amounted 
to £402,046. If the Highways Committee’s estimate 
of £155,845 be correct, then by March 31st next the 
£402,046 will have been reduced to, say, £346,200. 
Two more such years and the fund will be nearly 
extinguished, and it should be remembered that the 
sums spent on renewals will increase and not decrease. 
Unhappily, the whole is not yet told. The estimates 
for 1915-16 were made out in January and February 
last, and hence took no account of the strike which 
occurred later. Even without the strike, however, it 
was estimated that there would be a net deficiency of 
£91,614, which the unfortunate reserve fund would 
be called upon to make good and, in doing so, be 
reduced to £99,968: The exact financial effect of 
the strike is not at present known, but the Highways 
Committee states that the net loss will probably be 
over £100,000. Allowing it to be only £100,000, 
the last remaining dregs of the general reserve fund 
would just fail to cover it. It must, in justice, be 
pointed out, however, that in the estimates for 
1915-16 a sum of £50,000 has been provided for 
contingencies, this comparing with the £10,000 in 
the 1914-15 estimates, which proved insufficient 
“owing principally to the cost involved in giving 
effect to agreements arrived at by the conciliation 
boards.” Then, too, the payment of war service 
allowances to officers and employees, “‘ calculated on 
information available at the time the estimates were 
prepared,” will involve an expenditure during the 
year of about £81,000. “ But for these two special 
items of charge,’ comments the Highways Com- 
mittee, “the results of working the tramways for 
the year would show an estimated surplus of £39,386, 
notwithstanding the increased working costs due to 
the rise in the price of materials and articles of all 
kinds ” Yet, supposing there were to be 
this surplus, it would only amount to about one- 
quarter of the amount which it is estimated should 
be put by for renewals during the year. 

Taking everything into consideration, it is hardly 
to be wondered at that the Highways Committee 
views “ with concern the probable financial results 
of the current financial year.”’ So do all the London 
ratepayers. The estimates, when made out for 
1914-15, anticipated a deficit of £9865. The actual 
deficiency was over £33,000. If the estimate for 
1915-16 be as much wrong in proportion—and pre- 
vious experience has shown how entirely wide of the 
mark the estimates have proved—the deficit would 
be over £300,000. This would very greatly exceed 
the present total of the general reserve fund and the 
difference would have to be made good, as the High- 
ways Committee says, “from some other source,” 
or, in other words, the rates. “It is,” continues the 
Committee, “of first importance to maintain the 
undertaking on a sound financial basis.” It would 
be difficult, seeing that the undertaking never has 
been on a sound financial basis, to maintain it there. 
In the early years of working, before any fund for 
renewals was started, certain sums were, with a 
flourish of trumpets, paid in relief of rates. These 
sums should never have been so allocated. Then 
again, as a renewals fund it was decided to put by 
only at the rate of 3d. per car mile. Many experts 
were of opinion that it should have been at least 1d. 
per car mile. But the undertaking cannot even earn 
enough to set aside 3d. per car mile. It cannot be 
said that the financial position is sound. It is 
extremely doubtful if it can ever be made so. Of 
course, there are in the present report, as there have 
been in those of the past, explanations of why the 
trams do not pay. They cannot deliver their 
passengers at desired destinations because certain 
termini are not linked up; large sums have to 
be paid in rates and in maintaining the paving along 
the tramway routes; part of the cost of street 
improvements have been charged to them; and 
many millions of workmen are carried distances 
varying from 2 to 9} miles for 1d. single journey, 
2d. return. Naturally, these things do not go to 
produce satisfactory surpluses, but the original pro- 
moters of the tramways must have known well what 
sort of contributions would have to be made; yet 
in spite of it all they were loud in their assertions that 
the trams would pay; and the authorities who 
arranged the workmen’s fares must have been per- 
fectly well aware that it was quite impossible to carry 
passengers for an average of some 6 miles for 1d. with 
any hope of the business being remunerative, espe- 
cially as in the mornings, at any rate, the trams, 
which bring the men into town go back nearly empty. 
All sorts of arrangements, such as through bookings 
and runnings, are set out in the report as being steps 
that are being taken to improve matters. They may, 
and we hope they will, have some beneficial effect ; 
but we are of opinion that they will not of themselves 
suffice to put the Council’s tramways on such a really 
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sound footing that there may not only not be a deficit, 
but that all the arrears of the renewals fund at least 
may be repaid. 


Patentees and the War. 


In the earliest stages of the war it was recognised 
that a problem of great importance was presented 
by the patent laws and rules. It was evident that 
if patents held by alien enemies were allowed to 
retain their ordinary power of restraint many manu- 
factures in this country would either be suspended 
altogether or would be seriously impeded. Steps 
to meet this difficulty were promptly taken, and in 
August Bills were passed which put it in the power 
of the Comptroller on application either to annul 
patents altogether or to suspend them for a certain 
time. If they were annulled, the inventions they 
covered became open to anyone; if they were 
suspended, certain firms might be given the privilege 
of working them exclusively, or they might be thrown 
open to all during such time as the Comptroller 
directed. These Acts had a beneficent effect, for 
they made it possible to continue, or to introduce, the 
manufacture of many things the country needs, and 
some things that are essential to our fighting forces. 
A few weeks ago another important step was taken, 
the Comptroller ordering a form of procedure under 
the Acts of August, 1914, which we explain more 
fully in a monthly note to-day. The object aimed 
at is to bring about the publication of the full speci- 
fications of all accepted patents taken out by enemy 
aliens since the war. It may surprise some of our 
readers to learn that applications for British patents 
have come in regularly from Germany and Austria 
since August, but such is the fact. These applica- 
tions were received, but at that point procedure 
stopped, with the result that British subjects had 
no means of learning what their enemies were invent- 
ing, and no means of knowing if their own applica- 
tions were being anticipated. Now the procedure 
is carried right up to acceptance and publication of 
the specification, but it stops there. Such patents 
will not be sealed until after the declaration of peace. 

These things work all for the good, but it seems to 
us that a further step is required, and we venture to 
bring it to the notice of the Comptroller and of the 
Chartered Institute of Patent Agents. As soon as 
the new conditions of warfare became evident, and as 
soon as we had declared our intention of putting an 
army of three million or more men into the field, our 
engineering, our chemical, our textile and many 
other kinds of factories had to depart from their 
usual line of work and take up the production of 
war material. In a few months the output of shells, 
for example, was increased twentyfold. Now a 
further effort is being made under the new Ministry 
of Munitions. More works are being drawn into the 
Government service, and men engaged in normal 
times on peace products are being enrolled for war 
work. Furthermore, a vast number of men ordinarily 
engaged in factories have joined the colours, and, 
finally, the purchasing power of the public has been 
greatly diminished by the general reduction of earn- 
ings, and by the increased cost of living. All these 
things react upon the inventor. To sell a patent now 
for a peace product is well-nigh impossible, whilst 
the royalties on patents secured before the war, and 
not useful for war purposes, have fallen away in 
many cases to nothing. The inventor is thus losing 
all the benefits of his patent. The State is rapidly 
becoming the virtual owner of very many works, and 
it is the State, therefore, either directly or indirectly, 
which is stopping the production of the patented 
article. Under exceptional circumstances, excep- 
tional measures are permissible. The proposal we 
have to make is that, as far as regards patents held 
in Great Britain by British subjects or alien friends, 
there should be a moratorium or interregnum. In 
other words, we suggest that an Act should be passed 
that would extend the term of all patents, not expired 
by August Ist, 1914, by a period equal to the length 
of the war, plus six months or a year. Under the 
present conditions the fourteen years’ useful life of 
a patent is being curtailed. The owner has already 
lost the benefit of a year, and may lose another year 
or more before the war is over and before industry 
has returned to its normal channels. This through 
no fault of his own. He will have to pay the same fees, 
and it would appear to be but fair to give him the 
same period as he would have enjoyed had no war 
broken out. We do not suggest that there should be 
any reduction in the present fees or any change in the 
present procedure ; all that we suggest is that the 
life of all patents which have run for the full term 
should be automatically extended by a period to be 
determined by Parliament. Thus there would be 


no interference with the management of his Majesty’s 
Patent-office, and no reduction of its receipts. 


It 





would only be necessary to stamp upon each patent 
the date to which it was extended. 

It may be urged against this plan that it would 
give undue advantages to those holding patents for 
munitions of war of all kinds, and it may be contended 
that such patents should be excluded. To adopt 
such a course would lead to a great deal of trouble 
and expense, and it is far better to allow a few to get 
extraordinary benefit—if there is any in fact—than 
to hamper the remainder. As a matter of fact, 
inventors of war material are reaping their harvest 
now, and it is far from probable that in many cases 
the addition of two or three years to the total life 
of their patents would make any great difference. 
That could only occur in the case of such patents as 
had completed their full term in the early stages of 
the war; then, under our scheme, royalties would 
be retained which otherwise would be lost. On the 
other hand, we may urge that it is particularly 
desirable to encourage inventions designed for the 
improvement of war material, and the few years’ 
addition to the life of the patent might be regarded 
as an extra inducement. For these reasons we would 
make no exception in the case of patents for muni- 
tions of war, the only exceptions being all patents 
owned by the King’s enemies. The object should be 
to make the measure as simple as possible, and to 
interfere as little as might be with the business of the 
Patent-office and the patent agent. 


Linking Up the London Power Stations. 


THERE is little doubt that distinct advantages 
would result from linking up the London power- 
houses. When an accident throws a large plant out 
of action and some important electrical service is 
stopped the scheme is widely discussed; but few 
outside engineering circles have any conception of 
what is really involved. Years ago the idea would 
have been deemed impracticable. To run two or 
more alternators in parallel in a single station was 
often difficult enough, and had anyone suggested 
connecting a dozen or more large plants together he 
would probably have been called insane. This diffi- 
culty, however, has now almost entirely vanished. 
With steam turbines and modern generators hunting 
or surging troubles are practically unknown, or at 
any rate they are so scarce that they need not be 
discussed. Moreover, owing to the absence of pro- 
tective devices, which we now possess.a fault in one 
of these old stations might have shut down every 
plant on the network. From such troubles engineers 
are now more or less free, although unfortunately 
the task of linking up London stations is by no means 
devoid of obstacles. Mr. J. 8S. Peck shows, in an 
article which we publish elsewhere in this issue, that 
the periodicities of the alternating stations in the 
Metropolis range from 25 to 100 per second, and that 
there is much diversity in voltages. To a great 
extent it is due to these different pressures, 
periodicities, and systems that linking up operations 
have been delayed so long. So far as different volt- 
ages are concerned, however, there is no difficulty, 
provided the currents are alternating. Static trans- 
formers will equalise pressures without undue expense. 
Periodicity, on the other hand, is much more awkward 
to alter, depending as it does upon speed and number 
of poles. 

Most stations in the early days were laid out with 
complete disregard for the systems adopted elsewhere ; 
no one foreseeing apparently that in later years it 
might be desirable to link plants together. Some 
plants installed more recently, however, do not 
differ from one another except in unimportant 
respects, with the result that they could be coupled 
together without much trouble or expense. Never- 
theless, it is certain that if anything approach- 
ing complete coupling up is attempted many con- 
verters, frequency changers, transformers, switch- 
boards, and cables will be wanted. The process must 
necessarily be slow and costly. Some of the small 
and most antiquated stations will no doubt eventually 
disappear, and in these cases it will perhaps be a 
question of equipping the existing buildings entirely 
with converting plant rather than one of linking up. 
If it should be decided to retain the old continuous- 
current plant and to work it in conjunction with 
alternating stations, the need for converters will not, 
of course, vanish. As Mr. Peck reminds us, the 
distributing systems must remain as they are, 
and coupling in practically all cases will have 
to be done through the medium of alternating- 
current minas. Moreover, many frequency changers, 
or converters, would be required for supplying the 
different kinds of current which the London con- 
sumers use. Continuous, single, two, and three- 
phase current must be provided, and unfortunately 
transformation from one kind of current to another 





generally involves a rotating machine. Transforma- 
tion from two-phase to three-phase, or vice versd, 
however, can be accomplished with static trans- 
formers. 

The need for these converters and frequency 
changers is a thing to be regretted, but the advan- 
tages which would result from linking up are not to 
be ignored. First and foremost, it would reduce 
considerably the chances of lighting and power 
systems being put out of action ; secondly, it would 
result in a general reduction in the amount of spare 
plant; thirdly, at times of light loads some of the 
stations might be shut down; and fourthly, where 
the peak loads do not occur on all plants simul- 
taneously a better load factor would be secured. 
The proper thing to do is obviously to begin 
with those stations which would derive the greatest 
benefits from the change, and which present 
the least difficulties in making it, such as plants 
working at the same periodicities. An important 
scheme for linking up the Battersea, Fulham, and 
Hammersmith stations—a scheme which will make 
it possible to shut down during certain times two out 
of the three plants involved—has, we learn, just been 
sanctioned. As the Battersea Council must meet 
certain large additional demands for electricity in 
the immediate future, the question had become 
somewhat acute. The only alternative was to 
extend the Council’s existing station, which would 
apparently have been be less satisfactory than linking 
up. Should the scheme meet with the success which 
is anticipated, it will be a step of some importance, 
and most probably will lead other power companies 
to adopt the same plan. Technically, the problem is 
solved. It remains only to bring the various supply 
authorities into line and todraw up schemes applicable 
to the undertakings which will derive benefits from 
the change. On the grounds of continuity of supply 
alone general linking up can perhaps hardly be 
recommended, although, of course, it is, highly 
important that large lighting and power systems 
should be thoroughly reliable ; but as it also intro- 
duces distinct economies, it is worthy of every con- 
sideration, and especially at the present time. 


The Railways and Munitions. 


Tue Minister of Munitions has reason to be very 
pleased with the work done for him in the railway 
workshops, and certainly the railway companies 
may claim that they have “ made good ”’ to the full. 
In saying this no reflection is being cast, nor could 
be cast, on the privately owned workshops. The 
passage of the railways, under the Regulation of 
the Forces Act, 1871, under the control of the Govern- 
ment gave the State simultaneous possession of all 
the plant, and it thus became masters of the situation, 
and the companies its willing servants. All financial 
responsibility was removed from the companies, no 
questions of cost or profit arose, and there were at 
their back the enormous resources of the Govern- 
ment. Coupled with these points of the most vital 
importance to success were other valuable factors. 
Through the Railway Executive Committee, acting 
as a means of communication between the State and 
the companies, the State has almost direct access 
to about fifty more or less fully-equipped workshops. 
Beyond this there is the important consideration 
that the chiefs of these establishments—the loco- 
motive, carriage, and wagon  superintendents— 
are known intimately to each other, and all know 
the advantages, disadvantages and capacities of each 
other’s shops. All questions of profit and any 
jealousies as to who should do this and who do the 
other being non-existent, the road to success was 
open. Yet another factor, and one that is liable to 
be overlooked, is that the men in charge have been 
brought up in a school that has taught them how 
to deal with emergencies, with problems of magnitude, 
and situations of difficulty. It must be very gratify- 
ing to the railway engineering profession to find so 
many of its fellow-members assisting the Minister 
for Munitions in his great task. Having regard to his 
work in Egypt and South Africa, it may claim Sir 
Percy Girouard as a railway man. Sir Hubert 
Llewellyn Smith was associated with railways when 
he was an Assistant Secretary at the Board of Trade. 
Mr. E. C. Geddes may not be an engineer, but he has 
had a military training, and is a capable administrator 
of the North-Eastern Railway. Now Mr. Henry 
Fowler and Mr. David Bain, the chief mechanical 
engineer and carriage and wagon superintendent 
respectively of the Midland Railway—the latter 
being also an old Volunteer of long service, holding 
the rank of major—have been called in to help. 
In addition to these there is a committee of locomotive 
superintendents which meets frequently in London, 
and from time to time has conferences with the 
Minister of Munitions and Sir Perey Girouard— 
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there were two such meetings last week. What has 
no doubt further helped in bringing the railways so 
much to the aid of the Government is that Mr. Lloyd 
George knows the abilities of the railway companies. 
He has had in the past—in the threatened strike of 
1909 and the strike of 1911, for instance—some 
experience, not always the most pleasant, of their 
ability and strength, and he knew, therefore, that he 
could rely upon their aid in this national emergency. 
All this, as we have said, has placed the railways at 
an advantage over the privately owned workshops. 
But now that many of the difficulties that prevented 
close co-operation and community of interests among 
the latter have been removed, we may look with 
confidence to a greatly increased output from 
them also. 








ALLOTROPY. 


, 


Just as the ‘ blessed word Mesopotamia ”’ is said 
to have exerted a soothing influence, so, by contrast, 
that other word ‘“‘ Allotropy’”’ seems to have acted, 
for years past, as a sort of metallurgical danger signal, 
preluding acrimonious discussion among metal- 
lurgists and somewhat tired indifference on the part 
of those who “ care for none of these things.” Yet 
the time has now perhaps arrived when those who are 
concerned with iron and steel in the practical world 
should endeavour to realise the true position. That 
the whole matter of “‘allotropy”’’ is not a mere 
academical discussion appeared very clearly from 
statements made in the speeches of two metallurgists 
at the last meeting of the Iron and Steel Institute— 
Drs. Stead and Rosenhain—who agreed that, what- 
ever the true meaning or nature of “ allotropy ”’ 
may be, the real subjects for research and under- 
standing are the internal physical changes which 
undoubtedly take place in iron and steel at certain 
definite temperatures. Whether these are termed 
“allotropic ’’ changes or are to be known by some 
other, less forbidding name, can really make very 
little difference ; the fact undoubtedly remains that 
it is of the utmost importance for the engineer as 
well as for the practical metallurgist to understand 
as fully as possible what these ‘internal physical 
changes ”’ really are. 

If we look into the matter a little more carefully 
and go behind the controversies which have in recent 
years somewhat clouded the true issues, even the 
term ‘allotropy’? may not prove so forbidding or 
uninteresting as it at first sight appears. For internal 
physical changes are known to occur in a great many 
substances. There are, first of all, the changes from 
solid to liquid or the reverse, and those from the 
liquid to the gaseous state with which we are all 
familiar in the transitions of ice into water and steam. 
These are simply “ physical’? changes, because 
through them all the fundamental “‘ water-stuff”’ 
with which we are dealing still remains ‘‘ water- 
stuff ’—its chemical composition or identity remains 
unchanged. These transformations, however, which 
have become uninteresting from their familiarity, 
are of a special kind, since they result in an obvious 
change of state. The solid, liquid and gaseous states 
are, even without exact physical definitions, so clearly 
distinct from one another that there can be no doubt 
about the nature of the change that occurs when ice 
melts or water boils. We may therefore leave on 
one side those “internal physical changes”? which 
result in an obvious “‘ change of state,’’ although in 
many respects they are not fundamentally different 
from those other changes which we have next to 
consider. 

Perhaps the simplest examples of these other 
internal physical changes are those which occur in 
such substances as sulphur and phosphorus. The 
latter substance is known in at least three varieties 
which are in most respects totally unlike one another. 
The red powder, which is not spontaneously inflam- 
mable, differs widely in nearly every respect from the 
yellow stick-phosphorus which readily ignites when 
exposed to the air. Yet chemically the two sub- 
stances are identical in this sense, that if equal weights 
of both are burnt in oxygen the resulting product 
—oxide of phosphorus—is identical in weight and in 
every other respect, and the quantity of oxygen 
absorbed is also the same. So far as their power of 
entering into chemical combination with other 
elements is concerned, the two varieties of phos- 
phorus are thus identical, and we express this by 
saying that they have the same chemical composition, 
i.e., both consist of the same phosphorus atoms. 
The case of sulphur is even more interesting from the 
present point of view, for in this case the different 
varieties differ from one another with regard to such 
fundamental physical properties as melting point 
and crystalline form. Yet again, in the sense described 
above, all the varieties are chemically identical. 
Further, by suitable means it is quite possible to 
transform one of these varieties into another without 
change of weight. Such a change is clearly “an 
internal physical change,’’ and to these different 
varieties of the same chemical element the name 
“allotropic varieties or forms’ has been given, the 
property of transformation from one variety to 
another being known as “allotropy.” In the widest 





sense, therefore, the term “ allotropy ’”’ stands as a 
simplified form of the phrase ‘internal physical 
change.” 

Now, in the simple cases which we have quoted 
the allotropic varieties of sulphur or phosphorus can 
all be handled and examined either at the ordinary 
temperature or at very moderate temperatures, so 
that their physical properties have been thoroughly 
studied. As a result of this happy state of affairs 
there has never been any controversy about the 
allotropic changes in these substances. But when 
we come to deal with metals the position is unfor- 
tunately somewhat different. In a few cases, such 
as that of tin, the allotropic varieties can be examined 
together at the ordinary temperature and the occur- 
rence of an internal physical change distinctly 
analogous to those met with in the case of sulphur 
or phosphorus can be readily recognised. It is recog- 
nised by the fact that the physical properties of the 
two varieties of tin, for example, are very markedly 
different from one another. The case of sulphur, 
however, serves to indicate that instances are likely to 
be met with where there are allotropic varieties which 
are peculiar to special ranges of temperature. Thus 
sulphur itself possesses a critical temperature above 
which one of its allotropic varieties is alone stable, 
while at lower temperatures the other variety is 
stable. In sulphur, however, even the high-tempera- 
ture variety can be examined at the ordinary tem- 
perature by simply cooling it down fairly quickly and 
studying it as soon as it is cold. In that way the 
transformation is, temporarily at all events, avoided 
and the two allotropic varieties can be compared at 
leisure. If, however, we meet with a substance 
which undergoes an “internal physical change” at 
a much higher temperature, and if that change cannot 
be prevented from reversing itself even during rapid 
cooling, then the circumstances for comparing the 
material in its two conditions are much less favourable 
and it is not easy to say at once whether the “ internal 
physical change ”’ which the metal appears to undergo 
at a certain high temperature is really like those 
which occur in the allotropy of sulphur, phosphorus 
and similar substances. 

From a comparatively early date in the study of 
the physics of iron and its alloys the occurrence of 
internal physical changes at certain definite tempera- 
tures was suspected and a very large amount of careful 
and ingenious research has been expended upon the 
problem of ascertaining the nature of these internal 
changes and the exact conditions which govern them 
and the resulting physical properties of the metal. 
This research has had to contend with the grave 
difficulty already indicated above, that the two or 
three ‘‘ varieties’ of iron cannot readily be studied 
together at the ordinary temperature. A further 
and, if possible, still more serious difficulty arises 
from the fact that iron is practically always associated 
with carbon and that carbon exerts a surprisingly 
powerful influence not only upon the physical pro- 
perties of iron in the ordinary way, but also upon 
these very “internal physical changes ’’ with which 
we are concerned. 

To understand this more fully we may turn to that 
line of evidence which first suggested the occurrence 
of ‘internal physical changes”’ in iron, viz., the 
occurrence of what are now well known as the thermal 
arrest points. We now know that even in the purest 
iron, if delicate heating and cooling curves are taken, 
there are two points on the heating curve and two on 
the cooling curve which indicate that at certain 
temperatures the iron spontaneously absorbs heat on 
heating and evolves heat on cooling. Here we have 
a striking analogy to the “ internal physical change ” 
which occurs when a substance melts or freezes, only 
that in the solid iron, at temperatures near 900 deg. 
Cent. and 750 deg. Cent. respectively, the quantities 
of heat absorbed or evolved are very small compared 
with those which accompany changes of state. Yet 
this is a difference of degree rather than of kind. 
What has rendered the study of these internal changes 
in the case of iron so difficult is the fact that the 
addition of carbon to the iron at once alters these 
thermal arrest points in a striking manner. The 
upper one is at once depressed, while a third arrest 
point in the neighbourhood of 700 deg. Cent. makes 
its appearance. Ultimately an addition of less than 
1 per cent. of carbon reduces these three arrest points 
to a single, much more powerfully marked one at a 
temperature near 700 deg. Cent. In that set of iron- 
carbon alloys which we know as “steel”’ therefore 
we have a double set of phenomena to unravel—the 
phenomena which are primarily due to the internal 
physical changes to which even pure iron is subject 
at certain temperatures, and those which arise from 
the presence of carbon. Controversy has thus arisen 
as to which of these two sets of phenomena are the 
more important, and we have heard of ‘‘ Carbonists ”’ 
and ‘‘ Allotropists.’”” This unhappy state of affairs 
has arisen from the fact that the - internal 
physics of iron and steel was among the earliest 
problems which were attacked by the young science 
of metallography. This attack was begun at a time 
when the whole subject was still in its infancy and the 
wide laws of physical chemistry in their special 
application to alloy systems were not yet understood. 
Tron and its alloys afford examples of the most com- 
plicated alloy systems which it is possible to find, 
partly for the reasons already indicated, and yet 
their study was undertaken by workers who had not 





yet been able to acquire an insight into the general 
nature of alloys and the physical chemistry of binary 
systems by the study of easier and simpler cases, such 
as are presented by many of the non-ferrous alloys. 
That the early workers should have been attracted 
to the study of steel as the most important of all 
metals was only natural, and for the reasons just 
indicated it is not surprising that they should at first 
have gone widely astray—not in the facts which they 
observed, but in the interpretations which they put 
upon those facts. A few of these earlier workers 
have, unfortunately, not even yet realised how much 
the latter-day study of steel owes to the systematic 
study of other alloys and of the wider principles which 
underlie the whole subject. As a result they try to 
adhere to conclusions which were arrived at without 
adequate general knowledge—at a time when such 
knowledge was not yet available—and thus perpetuate 
what are at the present time almost childish contro- 
versies as to theories and names. It is, indeed, the 
controversy about names and terms which has bulked 
most largely before those who should have been given 
light and leading on these subjects. Among these 
names the term “allotropy ”’ itself has come to be a 
kind of label, and at the present time there is some 
doubt as to the exact limitations which are to be 
applied to the term. Is “allotropy ’’ to denote any 
and every kind of “ internal physical change ’’ which 
may take place in a substance without involving a 
change of state, or is the term to be confined only 
to the more abrupt and well-marked of these changes ? 
This is really the only point now at issue with regard 
to such a question as the nature of the change which 
occurs in iron at the point known as A,. But from 
the practical point of view such a question is of no 
importance at all—it is a mere question of a name. 
It is now well known that certain changes do occur 
at the A, point and that these are different in character 
in several respects from the more marked and more 
abrupt changes which occur at the A; point. The 
actual changes which occur at both points are, how- 
ever, known to a reasonable degree of accuracy, and 
this knowledge is interesting and important for the 
practical worker in steel. Whether either or both 
changes are to be called “‘allotropic”’ is a matter 
for physicists and chemists to discuss and settle 
between them. The dust of their conflict should not 
be allowed to obscure the facts that are of value in 
practice. 

A discussion of the term “ allotropy ’’ would hardly 
be adequate without some reference to the question 
of the hardening of steel. This is perhaps the most 
hotly contested portion of the battle-ground, and it 
must be admitted that a finally and completely satis- 
factory explanation of the mechanism by which 
quenched steel acquires its great hardness has not 
yet been arrived at. There are several promising 
hypotheses in the field, but we do not wish to traverse 
this controversial ground. This much, however, is 
certain, that the typical micro-structures of hardened 
and tempered steel are now well known and readily 
recognised by all competent workers, and this know- 
ledge affords a wealth of detailed practical guidance 
in the thermal treatment of steel which is entirely 
independent of all hypotheses as to the exact physical 
nature of the various structures known as ‘“‘ Marten- 
site,’ ‘‘ Troostite,”’ ‘‘ Pearlite,’ &c. It would be a 
very serious mistake if the practical man were inclined 
to ignore all this valuable knowledge on the ground 
that the whole subject is still a matter of controversy. 
He should realise that with regard to the great mass 
of facts and their practical application there is no 
controversy, and that, after all, the discussions in our 
scientific and technical institutions and journals deal 
necessarily with the outstanding points which lie 
on the borderland of knowledge, since it is these, 
and not the well-ascertained and admitted results, 
which form the subject of papers and discussions. 
Indeed so long as engineers and practical metallur- 
gists are not misled into undervaluing the solid 
achievements of modern scientific metallurgy these 
controversies are of distinct value to the science in 
providing an ample supply of that keen healthy 
criticism which puts every statement and conclusion 
to the severest test. That the criticism should some- 
times be presented in a personal and acrimonious 
spirit is no doubt unfortunate ; but even for that, 
to those who know the inner history, there is some 
excuse. Beyond and above all this—all questions of 
names or theories—there is a great and growing 
edifice which has been erected by the labour of many 
investigators, an7 it holds much that is daily proving 
itself of immense practical value to those who have 
learnt to benefit by it. 








SHORT-cIRCUITS usually come on slowly, and discriminat- 
ing protective gear and quick-acting circuit breakers should 
be a sufficient safeguard to the station without the use 
of reactances. While it is quite true that discriminating 
protective gear may do much to increase the safety factor 
of the system, the fact remains that ‘‘dead”’ short- 
circuits will sometimes occur, and that in such events 
no switch or relay is sufficiently quick-acting to open the 
circuit breaker before the rush of current has occurred. 
Furthermore, no discriminating gear can protect the 
generator in the event of a misphase, and it is well known 
that the strain on the generator may be greater in the 
event of a mis-phase than if the generator short-circuited 
directly across its terminals. 
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COAL LOADING PLANT AT WORKINGTON 
HARBOUR. 


THE importance of loading coal cargoes with as little 
breakage as possible is commanding increased attention 
from colliery proprietors, coal merchants, and others 
interested in the subject. Herewith and in our two-page 
supplement we illustrate an installation designed with 
special reference to the attainment of this object, which 
was put into operation some time ago at Workington 
Harbour. In the successive hands through which water- 
borne coal passes in the course of its journey from the pit 
mouth to the consumer the question of preservation from 
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t.e., 120ft.—to serve this purpose, and from this the coal 

passes on to the receiving hopper. 
| From the latter the coal is guided on to a steel plate 
| conveyor 4ft. wide travelling at the rate of about 120ft. 
| per minute. The belt is inclined upward so as to secure 
| the necessary elevation for delivering the coai to the vessel, 
| and the outer end is adjustable to suit the varying heights 
of vessels and the variations in the depth of the water in 
| the dock. The anti-breakage appliance also admits of 
| adjustment in a vertical direction so that wide variations 
| with regard to height of loading may be met. In the usual 
| arrangement of coal shipping belts the adjustable portion 

overhanging the vessel is distinct from the elevating 

















Fig. 1—CRO8SS SECTION OF BELT CONVEYOR 


breakage is not always regarded in the same light. To 
the dock authorities and the shipowner, quickness of 
loading is naturally of first importance, whilst to the 
colliery owner, coal merchant, and consumer the delivery 
of the coal in pieces of undiminished size is one of chief 
consideration, especially in cases of competition with coal 
conveyed by rail alone, where the possibilities of breakage 
are much reduced. That these somewhat diverse interests 
are now being brought into line with each other is evident 
from the fact that the anti-breakage appliance included 
in this plant has been adopted by the chief coal shipping 
authorities on the Tyne and the Wear and at the port of 
— in addition to the Workington Harbour and Dock 
‘oard. 
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For this anti-breakage apparatus—known as_ the 


Handcock Anti-Breaker—it is claimed that the rate of | flat steel, connected by l}in. diameter turned pins fitted | 
| into hard steel bushes. Being only 7in. pitch and working 
| over sprocket wheels 3ft. diameter they have a very | 


shipment is only very slightly reduced and that the coal 
passes through the machine at practically the same speed 


as that at which it passes along either an ordinary gravity | smooth running action. 
ed to deal | arrangement gives the steel plate belt the smooth running 


chute or a conveyor. The plant was design 


portion, and a considerable drop and consequent breakage | 


occur in passing from one to the other. In this conveyor 
it was decided to adopt the practice followed by the makers 
in their colliery picking belts of forming the adjustable 
end continuous with the main belt. Another departure 
is noticeable in the curving outer end which admits 
of this portion passing over the high side of a vessel 
without undue elevation. The trays or plates form- 
ing the carrying surface of the belt are curved to a 
radius conforming with that of the end tumblers, thus 
securing @ condition similar to that obtained with a 
canvas conveyor belt passing over pulleys, and ensuring 
a better delivery to the end chute. The arching also 
adds stiffness to the trays. The carrying chains are of the 
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one of which is attached to the chute as above described. 
The apparatus can be adjusted vertically as already men- 
tioned, independently of the chute, and is raised or 
lowered from time to time so as to maintain the drop 
from the end as small as possible. Steel plate trays 
pivoted to a pair of endless chains receive the coal and 
lower it gently and rapidly to the bottom of the apparatus 
where it is deposited on the heap forming in the hold. 
The trays are actuated by gravity, that is to say, by the 
weight of the coal itself, and the speed is regulated and 
racing prevented by means of an automatic brake of the 
certrifugal type. The brake is operated by machine-cut 
steel gears driven from the upper sprocket shaft and is 
enclosed in a dust-proof case. 

The whole of the machinery is driven by a semi-portable 
engine of 40 horse-power through a main shaft 3tin. 
diameter, from which the various hoisting and hauling 
motions and conveyor drive are taken through clutches 
or fast and loose pulleys. The details of the various 
drives can be traced in the views given in Fig. 2 and the 
supplement. The jib, which is constructed of steel 
sections, is luffed in and out by means of a machine-cut 
screw 5in. diameter, working in a bronze nut. In order 
to guard against its being lowered or raised beyond the 
limits of the screw an indicator, which is plainly visible 
from the engineman’s platform. is provided. 

For the purpose of moving the complete machine 
parallel with the dock wall, wire ropes are attached to a 
hauling drum fitted in the lower part of the framework. 
The ropes are passed over a snatch block secured to a 
heavy concrete anchorage at each end of the runway. 
The drum is put into operation by means of fast and loose 
pulleys operated by a lever on the engine platform. All 
the control levers for operating the various motions and 
driving the engine are grouped within easy reach of the 
engineman in @ convenient position on the engine-room 
floor. In Figs. 3 and 4 we give two views of the plant, 
one when at work and the other with the jib and * anti- 
breaker ”’ raised clear. 

The general design and arrangement of the plant was 
due to Mr. Cecil Walton, Whitehaven, the engineer 
appointed by the Workington Harbour Board to report 
on a scheme suitable to the port’s requirements after 
| inspection of the coal shipping appliances in various parts 
| of the country. The construction and the erection of 
the work was carried out by Messrs. F. Turnbull and Co., 

Heaton Junction, Newcastle-on-Tyne, under the super- 
| vision and inspection of Mr. Bowen Cooke, chief engineer 
to the London and North-Western Railway Company. 











| LINKING UP THE LONDON ELECTRIC SUPPLY 
STATIONS. 

Writtnc in the May issue of the Westinghouse Gazette, 
Mr. J. S. Peck discusses the technical problems involved in 
linking up the London electric supply stations, and directs 
attention to the advantages which this would introduce, 
the most important of which are as follows :—(1) In the 
case of accident to one station, the others may assist in 
| carrying the load ; (2) the amount of spare plant may be 
| reduced to a minimum ; (3) at times of light load some of 
| the stations may be shut down and the total load carried 
| by one or more of the others; and (4) when the peak 
| Joads do not oceur on all plants simultaneously a better 
load factor is secured. 

In the London area, Mr. Peck says, there is a great 
| number of supply stations ; some large, some small, some 

favourably situated with reference to coal and water and 
others unfavourably placed. The question of linking up 
these stations has been receiving consideration for many 
years, and while some progress has been made, the tech- 
nical difficulties alone appear so great that they have put 
a serious damper on the adoption of a complete programme. 
The root of the difficulty lies in the fact that most of the 
stations were laid out originally with complete disregard 
for the systems adopted by the others, and as a result 
there is a great variety of frequencies, voltages and phases 
while in addition some are distributing to consumers 
| continuous current and others alternating current. As 
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Fig. 2—-DETAILS OF HAULING GEAR 


single and double link type, formed from 2}in. by }in. 


The makers state that this 


with 400 tons per hour, but on the date of the trial test, | qualities noticeable in a canvas belt but without the dis- 
we are informed, coal was loaded at the rate of 600 tons | advantages of the latter for coal conveying. A typical 


per hour without difficulty. 
The coal wagons are brought along a line of rails parallel 


with and at a distance of about 60ft. from the face of the | 


dock, and are discharged through bottom doors over a 
longitudinal chute into a receiving hopper. The whole 
of the machinery is mounted upcn rails and is capable 
of travelling longitudinally a distance of 120ft., so that 
the coal can be loaded at any point within this range of 
travel and trimmed along the hold of the vessel, or the 
machine can be adjusted to two holds of a vessel succes- 
sively without the latter changing position. A continuous 


| cross section of the conveyor belt is given in Fig. 1. 
At the end of the chute and pivoted to the delivery end | 





| for frequencies, there are 25, 33, 50, 60, 83, 85, 90 and 100 
periods per second. The majority of the stations dis- 


| tribute continuous current to their consumers, though a 
| 


considerable number distribute alternating current, either 
single or polyphase, and a few distribute both continuous 
and alternating current. 

In considering the question of linking up some or all 
of these stations it is assumed that only by alternating 
current will this be possible, and also that the present 
distributing systems will not be interfered with, the 


of the conveying belt the anti-breakage appliance is | connecting links being between the bus-bars of the different 


attached, after being lowered by the crane, by a simple 


connection consisting of a pair of horned plates engaging | does not 


stations. Thus the question of the distributing systems, 


Where the stations 


affect the problem. 


whilst descending with pins projecting from each side of | have the same frequencies, voltages and phases, the 


the chute. The ‘“ anti-breaker”’ is lowered until the | problem is very simple. l i 
lower end is just above the bottom of the hold or above | and switch gear for connecting the stations. 


the heap of coal already there. It consists of a vertical 
tube of rectangular cross section. On three sides it is 
enclosed, whilst to the fourth—which is the receiving 


chute underneath the railway track is of the same length— ' side—is fitted a series of telescopic doors, the uppermost 


All that is required is the cable 
Even when 
there is a difference in voltage and phase, transformers 
can be installed for making the necessary transformation, 
and the problem is still a simple one. But a stationary 
transformer for changing from single to three-phase, 
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COAL LOADING PLANT AT WORKINGTON HARBOUR 


F, TURNBULL AND CO., HEATON JUNCTION NEWCASTLE-UPON-TYNE, ENGINEERS 


(For description see opposite page) 
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or vice versd, has not yet been developed in commercial 
form, and except in those remote cases where the single- 
phase load may be balanced on the two or three-phase 
circuits, rotating machines must be used, and in general 
such transformation is practicable only from two or three- 
phase to single-phase. 

When two stations are connected either directly through 
cables or through cables and transformers they must run 
in synchronism. Hence the load cannot be shifted from 
one station to another by adjusting the field rheostats 
of the generators, as this simply causes a wattless current 
to flow between the stations. It must be adjusted by 
setting the governors of the engines. If the engine 
governors in two stations are set for the same drop in 
speed from no load to full load, then each station will 
carry its proportional share of the load, even though the 
whole of the load is supplied from the bus-bars of one 
station. If, however, the governors are set, for example, | 
for a 5 per cent. speed drop and those in the other station 
a 24 per cent. drop, then assuming equal generating 
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capacity in both stations, the one having the less speed 
drop will carry twice the load of the other, regardless of | 
the point of application of this load. No adjustments of 
the generator fields will materially affect this result. Care 
must be taken to make the cables large enough, since they 
are the means of holding the two stations in synchronism, 
and heavy currents may at times flow through them. 
When two stations generate at different frequencies, 
frequency changers consisting of motor generator sets 
should be installed. Two arrangements are possible 
(a) a synchronous motor and synchronous generator and 
(6) an induction motor and synchronous generator. In 
the former case the motor will run in synchronism, with 
one station and the generator in synchronism with the 
other station. Thus the two stations will be locked in 
step by the motor generator set. 

If the capacity of the motor generator set is small in 
comparison with that of the generating stations, the result 
may be disastrous to the motor generator. If, however, 
the motor generator is comparable in size with either of 
the stations, it would not be greatly overloaded even if 
one station shut down entirely. The advantages of the 
synchronous set are :—(1) It is reversible without change 
in frequency of either station ;_ (2) it can be used to keep 
up the power factor in both stations ; and (3) it can supply 
in both directions, even though the generators in the 
receiving stations are shut down. In other words, the! 





| comparison with either generating station, and (2) it | 
| is easier to start and put to work than the synchronous set. 


| and A tends to run at a higher speed than B, load will be | ! \ , 
| in providing new generating plant for continuous-current 


generator does not have to be excited from the bus-bars 
as is the case with an induction generator. The objections 
are :—(1) It must have a capacity equal to that of the 
two generating stations, and (2) it must be synchronised 
with both stations. This may require speed adjustments 
in one or both of the stations. Sometimes there is diffi- 
culty in paralleling two sets. 

In the case of the induction motor synchronous generator 
set, the generator runs in synchronism with the generating 
station to which it is connected, but the motor may run 
at a speed a small percentage above or below its generating 
station. If it has at full load a slip of 3 per cent., then in 
order that it may transfer its full load from the induction 
motor to the synchronous generator side, the generating 
station to which the induction machine is connected 
must run 3 per cent. above its normal speed, whilst the 
other station runs at its normal speed; or it may run 
1} per cent. high and the generating station 1} per cent. 
low. If, on the other hand, the synchronous side runs | 
3 per cent. high and the induction side at normal speed, 
the full load will be transferred from the synchronous to 
the induction side. If both stations run at normal speed 
no transfer of load occurs. If the set is transferring full 
load in one direction and it is desired to transfer full load 
in the opposite direction, there must be a change in speed 
of 6 per cent. between the two stations. Thus with the 


| induction motor set there may be a considerable variation 


in speed either way between the two stations, and the 
greater the transferred load the greater must be the differ- 
ence in speed. The objections to the induction set are :— 
(1) Wattless lagging current is taken by the induction | 
motor at all times, irrespective of whether it is motoring | 
or generating; (2) a considerable change in speed is | 
necessary to effect a large change in load transfer; (3) | 


| the induction machine cannot operate as a generator unless | 
| the best results. 


it is excited by a synchronous machine. The advantages, 
on the other hand, are :—({1) The set may be small in | 


If two shafts A and B are connected by a rigid coupling, | 


transferred from A to B, but the two motors must run at | 


| the same speed, and the coupling must be strong enough | 


to carry the maximum load which is ever likely to be | 
transferred from one to the other. If, however, the motors | 
are connected by a slipping coupling fixed rigidly to one 
motor in which the load transferred varies directly with | 
the slip and the full load of the coupling is transmitted | 
with a difference of 3 per cent. in speed, then if A runs at | 
3 per cent. higher speed than B, the full load of the clutch | 
will be transferred from A to B, and vice versé. The | 
synchronous motor generator sets correspond to the rigid | 
coupling and the induction motor set the slipping coupling. | 
In the majority of cases the induction synchronous set | 
should be used, for the frequency changer will in general | 
be small in size as compared with that of the generating | 
stations. It should be noted that when alternating-current | 
stations of the same frequency are connected directly by | 
cables and transformers, or where stations of different | 
frequencies are connected by cables and frequency changers, 
no voltage adjustments are necessary to make the stations | 
properly divide the load. The division is made quite | 
automatically, it depending only upon the setting of the | 
governors in the different stations. The problem in this | 
case is almost exactly similar to that of operating two | 
alternators in parallel on the same bus-bars. 

There seems no reason, Mr. Peck says, why stations of 


| for conversion purposes, it may be neglected, but there is 


| of the alternating-current station, or vice versd. 


the same frequency should not be linked up as soon as it 
is thought desirable to do so, but in the case of stations 
of different frequencies the comparatively high cost of 
frequency changers may temporarily stand in the way. 
With a view to future working, something may be done in 
the way of providing new plant with two generators of 
different frequencies which could also be used as a fre- 
quency changer for coupling the two stations. This is a 
matter which would require careful consideration in each 
case. Where @ continuous-current station is to be linked 
up with an alternating-current one, it is, of course, neces- 


| sary to install some form of converting plant in the con- 


tinuous station, and this may be a motor generator, a 
rotary converter or a motor converter. Mr. Peck says 
that since the motor generator is now seldom used purely 


no reason why it should not be employed if desired. In 
the case of the rotary converter the alternating-current 
side is connected through transformers to the bus-bars 


| of the alternating-current station and its speed is definitely 


fixed by the speed of the station. The continuous-current 
side is connected to the bus-bars of the continuous-current 
station so that the voltage on both sides of the machine 


| will be fixed by that of the continuous-current bus-bars. 


The essential requirement for transfer of load from the 
continuous-current to alternating-current bus-bars is that 
the voltage of the former be slightly higher than that 
generated by the converter or that the phase of the 
voltage on the rotary slip rings should be ahead of that 
Thus 
the interchange of energy between the two stations depends 
partly upon voltage and partly upon speed change, and 
it has been found that while under certain conditions the 
action is more or less automatic, in the majority of cases 
adjustments of the field rheostat are necessary to obtain 
In general this presents no difficulty, 
since on large stations the variations in load are usually 
quite slow and an occasional adjustment of the rheostat 


| is all that is required. 


Since the cost of a rotary converter or motor converter 
is an appreciable item, it is worth considering whether 


stations provision cannot be made for linking up with 
existing alternating-current stations. Practically all 
large continuous-current plants now projected consist of 
@ continuous-current generator geared to a turbine or 
rotary converter connected to an alternating-current turbo- 
generator, and there is little to choose between the two, 
either in cost or efficiency. If the latter type of plant is 
adopted then by the simple addition of a transformer and 
switches, an arrangement—shown in the diagram on 
this page—may be made which permits of the following 
operations :—When switches A and B are closed and 
switch C. opened, continuous current is supplied to the 
bus bars. If switches A and C are closed and B opened, 
alternating current is supplied to the other station, and 
if switches B and C are closed and A opened, current is 
supplied from the continuous-current station to the 
alternating-current station, or vice versa. 

In concluding, Mr. Peck remarks that sufficient has 
been said to indicate that linking up the London 
stations is quite possible, but in order to ensure 
uniform policy it is highly desirable that a special com- 
mittee should be formed to advise, not only as to the best 
form of frequency changers, but also with reference to 
new generating plant, protective systems and other features 
of more or less importance. 
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A LABORATORY MOTOR GENERATOR SET. 


A MOTOR generator set specially designed for experi- 
mental purposes has recently been built for the Battersea 
Polytechnic by the Electric and Ordnance Accessories Com- 
pany, of Cheston-road, Aston, Birmingham. The gene- 
rator portion is a double-current machine, and when 
running ‘at a speed of 1500 revolutions per minute it will 
give at the continuous-current side 35 kilowatts at 110 
volts, or at the alternating-current end 30 kilovolt-ampéres 
at pressures ranging from 50 to 72 volts. There are five 
slip rings, three of which serve for supplying three-phase 
current to the load, and the other two are connected to a 


search coil in the armature windings so that oscillograph | 


tests can be made. 

The field is compounded and arranged for separate 
excitation, and when the machine is running as an alter- 
nator the series winding is inoperative, all regulation in 
this case being done on the shunt field. 
machine is running as a direct-current generator and an 
alternator simultaneously, the field is excited from the 

















THE GENERATOR END OF SET 


direct-current side of the machine. Commutation poles 
are fitted, which ensure sparkless operation at all loads. 

The motor is shunt wound and is also provided with 
commutating poles and a scarib coil, the terminals of which 
are connected to two slip rings, as in the case of the gene- 
rator. The armatures of both machines run in ball 
bearings. Special attention has been paid to the finish 
of the machine, all bolts being nickel- plated, thus giving 
the set a fine appearance. The upper view shows the set 
complete and the lower the generator end with the end 
covers removed. The set was built to thespecification of 
Mr. A. Dover, the Polytechnic engineer. 








A WRITER in the Commercial Motor says :—A year ago, 
probably not more than half-a-dozen makes of American- 
built petrol lorries or motor vans were known to users 
in this country ; at the present time about forty different 
makes are being offered to the purchasing public, who 
should be on their guard as to making a selection for 
purchase. At best the majority of American-built chassis 


are considerably less efficient commercially than British- | 


built wagons, and they cannot be maintained at the low 


figure to which we are accustomed. Further, their rated | 


capacity is considerably higher than is warranted by the 


general build of the chassis. With their declared loads | 
they cannot meet the conditions of long and useful service 


which are expected by British users, which conditions are 
met to a very high degree by the majority of home- built | 
chassis. 


When the | 


THE TESTING OF BUILDING STONE IN 
CANADA. 


SomE interesting particulars regarding the methods 
| employed in testing building and ornamental stones by 
the Canadian Department of Mines are given in a recently 
issued report made by that Department on the stones of 
the maritime provinces of the Dominion. The report 
in question was prepared by Dr. Wm. A. Parks, and it 
is published at the Government Printing Bureau at 
Ottawa. The stones in the district dealt with include 
sandstones, granites, limestones, gypsum, slate, &ec., and 
these are tested in a most elaborate manner in order to 
ascertain their respective qualities. The following par- 
ticulars, amongst others, are obtained in each case :— 
Specific gravity ; weight per cubic foot; pore space ; 
ratio of absorption; coefficient of saturation; crushing 
strength (a) when dry, (6) when wet and (c) after freezing ; 
loss on treatment with carbonic acid and oxygen; trans- 
verse strength; chiselling factor; drilling factor ; 
boring factor ; and factor of toughness. 

In describing the methods employed, it is explained 
that to obtain the “ chiselling factor’’ a sample of the 
stone under test is fixed firmly in a travelling carriage 
| and moved at the rate of 3in. in ten seconds against the 
| edge of a chisel. The tool is inclined at a fixed angle, and 

is actuated by a pneumatic tool under constant air pres- 
sure. The loss in weight in grammes is recorded directly 
as the chiselling factor of the stone. This factor, it is 
| pointed out, is evidently not a scientific constant, and is 
| of use only in comparison with other stones treated in 
precisely the same way. ‘ The drilling factor ” is obtained 
| by using a pneumatic tool fitted with a jin. bitted drill 
| which is allowed to penetrate the stone for thirty seconds 
| under a vertical pressure of 12} 1b. The “ boring factor ” 
is obtained by noticing the number of revolutions that 
are required in order to sink a diamond drill to a depth of 
lin. in the stone. For the “factor of toughness” test 
| cylinders of stone, lin. in diameter and lin. long—the 
| specimens being prepared by cutting sections from 
diamond drill cores of the requisite diameter—are sub- 
| jected to repeated blows in a Page impact machine, which 
consists of a rigid anvil, on which the specimen rests, a 
convex-faced plunger above the specimen and a device 
| whereby a weight of 2 kilos. (say, 4.408 lb.) is allowed 
| to fall on the plunger. The apparatus is started with a 
| fall of 1 em., which height is increased by 1 em. for each 
successive blow. The number of blows under which the 
specimen succumbs is recorded as a measure of the tough- 
ness of the stone. 

By ascertaining by these means the characteristics of 
the various stones as portrayed by the figures obtained 
under the various headings an excellent comparison can 
be made between the stones occurring in different parts 
of the Domfnion. 

The following procedure is carried out with each stone 
tested :—First of all, three sets of 2in. cubes and strips 
of stone 6in. long by 2in. wide and lin. thick are prepared. 
Both cubes and strips are cut parallel to the bedding of 
| the rock. The first set of cubes is then treated in the 
following manner :— 


| (1) Accurately ground so that the two faces repre- 
| senting the bedding planes are as plane and as parallel 
| 
| 
| 


as possible. 

(2) Carefully measured each way to ;4,in. 

(3) Dried for twenty-four hours at 110 deg. Cent. 

(4) Weighed. 

(5) Soaked for one hour in distilled water, and 
weighed. 

(6) Soaked for another hour in distilled water, and 
weighed. 

(7) Soaked for thirty-six hours in warm distilled 
water under reduced pressure, and weighed. 

(8) Weighed while suspended in water. 

(9) Frozen forty times. 

(10) Crushed while still wet in a Riehle testing 
machine. 

As an example, we may give below as showing the 
nature of the data obtained from this series of operations, 
| the figures observed while testing a red sandstone quarried 
by the Sackville Freestone Company, Limited, of Sackville, 
N.B. The quarry of this company is, it may be remarked, 





regarded as one of the most important sources of building 
stone in the maritime provinces of Canada. The stone is 
largely used throughout the eastern part of the country, 
and as far west as Ontario. Considering the cost of 
carrying stone as far west as the latter place, it will be 
realised that the stone is of high quality. The test figures 
were as follows :— 


A. Weight dry a .. +. 803.834 grams 
B. Weight after one hour’ 8 soaking o< \s« Seow“ s 
C. Weight after two hours’ nee . 1s BAe 
D. Weight when saturated ae ae 
E. Weight immersed in water .. .... 191 <700 45 
F. Specific gravity, A+ A—E i 711 
G. Water absorbed in one hour, B — Aca ys od grams 
H. Water absorbed in two hours,C — A... 11.74 ss 
J. ‘Total water at saturation, D — A we 4183 b68 se 
K. Weight of total water if it were nome ed 

by stone, J x F .. 48.9769 ,, 


L. Weight of cube if it were solid, A+K 352.8109 grams 
M. Porosity per cent. K 100 + L -« 18.882 
Ratio of absorption, J x 100+A_ .. 5.946 
Coefticient of saturation, one hour,G +J 0.54 
Coeflicient of saturation, two hours, H+ J 0.65 
N. Weight of cubic foot of solid stone, 

F x 62.426. ea 
Weight of cubic “foot of actual stone .. 
Area - upper bearing face of cube 

(2 * 1.99) inches =s 
Area of lower bearing ‘face of cube 

(1.98 x 1.99) inches... : 

P. Average area of bearing fac “aa 3.95 

Q. Total load at failure in testing mac hine 15 230 Ib. 

R. mes te ties of frozen cube, wet, 
Q 





145. 743 Ib. 


3.98 sy. in. 


92 4 in. 
in. 





3,856 Ib. per sy. in. 


The second set of c saben, after being carefully ground and 
measured, are allowed to dry for several weeks at the 
temperature of the laboratory, after which they are 
crushed in a Wicksteed machine. The results obtained 
with the Sackville stone were as follows :— 

Area of upper bearing face (1.955 * 2.00) 
square inches gt es 
Area of lower bearing face qa. 99 » < 2.00) 
square inches : ye as 
5S. Average area of bearing ‘faces 
T. Total load at failure 
Crushing strength, T+ 5 

The third set of cubes, ater being ground and measured, 
are saturated with water by treatment.under reduced 
pressure for thirty-six hours. While still wet they are 
crushed in a Riehle machine. The Sackville stone gave 
the following figures :— 

Area of upper bearing face (2.03 x 1.94) 
square inches AAS 
Area of lower bearing face (2.03 « 1.95) 
square inches SO 


3.97 sq. in. 

3.98 sq. in. 

3.975 sq. in. 
47,300 Ib. 

11,899 Ib. per sy. in. 


3.0382 sy. in. 


: 3.9565 sy. in. 
U. Average area of bearing ‘faces’ 3.9483 sq. in. 
V... Total load at failure + +e ee 21,600 Ib. ‘ 
W. Crushing strength,V+U .. .. 6033 Ib. per sq. in. 
The strip of stone is aroiti porkietiy flat and is then 
broken in an Olsen machine. The modulus of rupture for 
transverse strength is then calculated by means of the 
formula— 
3x . 
R — x W 
te xa 
Where R modulus of rupture, 
‘I length in inches, 
6 = width in inches, 
d thickness in inches, and 


WwW load at centre in pounds. 
In the Sackville stone— 
The width of strip was .. .. .. .. .. 2.O7in. 
The thickness of strip was .. .. ..  ..  1.06in. 
The distance between eee Sore 
The total load at centre. ‘ 315.00 Ib. 





The modulus of rupture was the wabeee 
3x 5 
2x 2.07 x (1.06)? 
The shorter end of the broken slip is utilised for the 
preparation of lin. cubes for a corrosion test and of thin 
sections for microscopic examination. The lin. cubes are 
soaked in distilled water and dried at 110 deg. Cent. 
They are then weighed and their superficial area carefully 
measured. The cubes are then suspended in water through 
which streams of carbon dioxide gas and oxygen are con- 
ducted. After being under treatment for three weeks 
they are removed, rubbed gently with the fingers and then 
dried and weighed. Colour changes are also carefully 
observed. 
In the case of the Sackville stone— 


315 Ib. 1016 lb. 


The weight of cube before treatment was .. 37.13 grams 
The weight of cube after treatment was .. 37.06 
The loss on treatment was therefore ..  .. 0.07 


The longer end of the broken strip is used for the chisel- 
ling and drilling tests, the procedure in which has already 
been referred to. In the Sackville stone the following 
factors were obtained :— 

Chiselling factor 5.2 grams 
Drilling factor . . 15.5 mm. 
Boring factor .. .. .. .. «.. «. «+ 148 revolutions 
Toughness factor .. .. — “as «oe 

The report from whidh we are quoting contains data 
concerning a large number of Canadian stones. These 
are not in all cases quite so full as those we have given 
above concerning the Sackville stone, but are sufficiently 
full to enable comparisons to be made. It will be realised, 
therefore, that the comparative study of Canadian stones 
is carried out in a comprehensive and systematic manner 
which must prove of considerable value to engineers and 
architects using stones in the structures they erect. 








AT a recent meeting of the Junior Institution of Engi- 
neers, Mr. C. H. Woodfield read a paper on cranes and, 
brought out many of the advantages of electric cranes 
over those worked by steam and by hydraulic power. 
The former lead easily in respect of first cost, durability, 
economy in working and upkeep, and in ease of control. 
And where many cranes were employed the fact of the 
power supply being centralised gave them a great advan- 
tage over isolated steam cranes. For warehouses, &c., 
the choice was between electric and hydraulic working, 
and a serious disadvantage of the hydraulic crane was 
the fact that it cost as much to lift the minimum as the 
maximum load. In comparing with steam cranes, he 
mentioned the superior overload capacity of the electric 
crane, its ease of control and the advantage that power 
was always available without keeping a local boiler under 
steam. Again, the rate of insurance was less with electric 
power. . ; 
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SUBMARINES AND TORPEDOES.* 
By Lizurenant (J. G.) C. N, HINKAMP, United States Navy. 


INTEREST in the submarine has reached a point hardly dreamed 
of five yearsago. This has been brought about by the prominent 
part played by the submarine in the present war in Europe and 
by the recent catastrophe involving one of the submarines of 
the United States navy. 

Up to 1898 the submarine was in the embryonic state. From 
then up to the present time it has developed rapidly, and great 
strides have been made in its design with advances in the 
military features as well as sea-keeping qualities. In the United 
States the developmetit has been rapid. The present appropria- 
tion for the building of submarines calls for two distinct types, 
sea-going, of 1200 tons, and coast or harbour-defence submarines 
of about 400 tons. The contracts for these have recently been 
awarded. These types present added features making for 
increased comfort for the crew, and embody many features 
to increase the military efficiency. 

In the construction of a submarine consideration has to be 

given to two kinds of tanks, namely, ballast tanks and trimming 
tanks. The ballast tanks are divided into main ballast tanks 
and auxiliary ballast tanks. The trimming tanks are tanks in 
the bow and stern of the boat used for trimming the vessel in 
the fore-and-aft line. The ballast tanks destroy the maximum 
part of the reserve buoyancy when completely filled. The 
smaller ballast tanks are used finally to trim the vessel to a 
predetermined amount of buoyancy. In addition to the ballast 
and trimming tanks the vessel is fitted with fuel tanks to carry 
the necessary fuel for the main engines. The torpedo tubes 
are located in the bow of the submarine. In some classes there 
are surface tubes and tubes in the stern, but ordinarily they are 
fitted only in the bow. In any case, it is necessary to aim the 
boat whenever a torpedo is to be fired. ; 
_ It should be understood that there is nothing mysterious 
in the operation of asubmarine. The orders used in the handling 
of a boat are few ; they are made as comprehensive as possible 
and are so given as to eliminate any possible confusion. Preparing 
to submerge includes all preliminary work up to the closing of 
the conning-tower hatch. This comprises the stowing of the 
deck gear, taking down the bridge, unrigging the radio, closing 
the hatches, unlocking the valve-operating mechanism, securing 
the engines ; in fact, a clearing ship for action. This operation 
requires from two to twenty minutes, depending on the amount 
of rigging to be taken down. 

The actual submerging of the boat can be done in two ways, 
one called the “static” dive, the other the “ running dive.” 
In the static dive, also known as * balancing,’ the boat is 
submerged, but does not move except in the vertical plane. 
This dive may be accomplished in two ways: By trimming the 
boat and maintaining her trim by adjusting the ballast, or by 
dropping the anchor, trimming the boat to within a few hundred 
pounds positive buoyancy, and the heaving in or veering on 
the anchor cable. The latter way is the simpler method for 
easy control and can be used where there is no current or only a 
small amount of current, if the sea is not too rough. Before 
submerging, the vessel is generally brought to a fore-and-aft 
trim which will cause the boat to be level when submerged’ 
This is done by flooding or filling the forward or after trimming 
tanks. 

Balancing by means of the anchor is, roughly, accomplished 
as follows :—-The anchor, which weighs about 1000 lb., sometimes 
more, is dropped. The boat is then trimmed down until it 
is in practically a neutral state, or has an amount of buoyancy 
equivalent to 200 Ib. to 300 Ib. It can readily be seen that with 
a reserve buoyancy of 300 lb. and a weight of 1000 Ib. on the 
bottom there is a preponderance in favour of the anchor of about 
600 Ib. to 700 Ib. By slowly heaving in on the anchor cable, 
the positive buoyancy of the boat is easily overcome and she 
may be drawn down to any depth desired. 

The static dive by adjustment of ballast is made as follows :— 
After getting the fore-and-aft trim, as already described, the 
main ballast tanks are flooded. These tanks are flooded through 
large Kingston valves, the operation requiring from one to two 
minutes. There is an enormous volume of air in the ballast 
tanks that must be freed before the tanks can fill with water, 
and the process of getting rid of this air is called “ venting.” 
The main ballast tanks ‘* vent ’’ overboard, as the large volume 
of air, if admitted into the interior of the boat, would cause the 
barometric pressure in the boat to rise to such a point as to be 
uncomfortable. All the other tanks, being comparatively 
small, vent inboard. The boat being trimmed down as far as 
the main deck, still has too much buoyancy to run submerged. 
The tank next flooded is the auxiliary ballast tank. This tank 
holds enough water to destroy the remaining buoyancy and is 
flooded generally until the top of the conning tower is just under 
the surface of the water. The final trimming is done by slowly 
flooding or filling the adjusting tank. When the vessel is trimmed 
until there is about 200 lb. to 300 lb. of positive buoyancy, it 
can be readily handled submerged. This is considered the 
best trim for all-round work, and completes the static dive. 
From this condition any operation submerged can be commenced. 

The state of the sea affects balancing. In trimming, the boat 
oscillates until it strikes a condition of comparative equilibrium, 
when it comes to rest. With a “sea” on, this state of equili- 
brium is never reached, and the amount of water taken in to 
approach a neutral state is difficult to estimate owing to the 
fact that the amount of positive buoyancy depends on the area 
of the water-line plane, which varies with every wave that 
passes. Suppose a vessel rising to the effect of a passing wave 
adds a little water in the ballast tank. As soon as the wave 
passes the boat has a tendency to sink, and, with the added 
impetus caused by additional ballast, it falls rapidly. If the 
“‘downward send ” is sufficient, the only thing that will stop 
the vessel is the bottom. The downward velocity may be 
even great enough to overcome a fairly large amount of buoyancy. 
To be able to determine when to stop is almost the entire secret 
of the art of balancing. For strategical purposes it is better to 
have a small amount of headway on the boat, just enough to 
overcome the effect of the sea, which, being rough, would hide 
the wake of the periscope in the foam of the white caps. 

The running dive is made from the awash condition. In 
the awash condition the trimming tanks and auxiliary ballast 
tanks are flooded to the amount necessary for the proper trim 
when submerged; the main ballast tanks are empty. The 
running dive is used for all tactical purposes except balancing. 
The vessel being under way “awash,” the order is given to 
submerge. All hands get into the boat, the engines are stopped 
and the electric motors started. As soon as the engines ara 
stopped the conning tower is closed, all ventilators housed, aad 
the main ballast tank flooded. Knowledge that the trim will 
be approximately correct when totally submerged renders 
careful adjusting of ballast unnecessary. The boat is inclined 
slightly, about one-half of a degree down by the head, and the 
inrush of the water controlled by manipulation of the valves. 
All this is done in the short period of from one to two minutes. 
Seven boats have been known to average about two minutes for 
this evolution during manceuvres. If the control of the boat 
is difficult, ballast is taken on until the boat ‘handles ” 
correctly, then trimming is stopped. 

The duties of each member of the crew are clearly defined. 
At least two and sometimes all the men are thoroughly familiar 
with each station, so that when an order is given it is intelligently 
and promptly carried out. All orders are repeated. When 
an order has been executed the fact is reported to the command- 
ing officer. In submerging a boat all precautions are observed 
before flooding the main tanks, and the fact that they have 
been followed is reported to the commanding officer or his 
assistant by the men at the various stations. 


* Journal of the American Society of Naval Engineers. Abbreviated. 





Submerging a submarine is distinctly a one-man job. The 
commanding officer must be thoroughly conversant with all 
the details of the actual submerging of the boat, and he must 
at all times be thoroughly informed as to existing conditions 
in the boat. None of the important features can be delegated 
to anyone else, as each condition or state of affairs has a distinct 
relation to every other condition. The second officer assigned 
to the submarine generally assists the commanding officer where 
possible, and endeavours to acquire all the information possible 
on the details of the operation in order that he may take charge 
in case of any emergency. 

Those who have observed an aeroplane in flight have, no doubt, 
noticed the rolling of the machine. This is apparent in a puffy 
wind. In a submarine running submerged we have the same 
condition if the water on the surface is rough. A submarine 
rolls a slight amount at a depth of 50ft. if the surface is very 
rough, but practically all motion is lost at a depth of 75ft. 
During the recent manceuvres in the English Channel, however, 
commanding officers of submarines reported that it was difficult 
to find a depth at which there was no motion. This is readily 
understood, as the waters in that vicinity are somewhat shallow 
and the ground swells can be felt quite near the bottom. 

Depth is maintained by the use of the diving rudders. Down 
rudder sends the stern up and the bow down. As soon as the 
boat is inclined downward the plane of the deck gives a large 
surface for the water to act on, and the power delivered to the 
propellers may be resolved into two components, the horizontal, 
driving the boat ahead, and the vertical, driving the boat down- 
ward. The amount of the vertical component of the power 
delivered is controlled entirely by the diving rudder. The 
hull is so built that normally there is a tendency for the boat 
to rise, brought about by the angle of the hull and the unbalanced 
pressures caused by inequalities in the areas of the surfaces 
on the bottom of the boat and on the top of the boat. This 
tendency must be counteracted by the trimming of the vessel 
and the action of the diving rudders. In some designs of 
submarines there are hydroplanes, forward diving rudders, and 
other devices to perform the same work, the difference being in 
diving at an angle or on an even keel. Control of the submarine 
is affected by speed. The effect of rudder manipulation varies 
in direct proportion to the speed of the boat. It is possible to 
handle a badly-trimmed boat if sufficient speed is used. 

The periscopes are the eyes of the submarine. There are 
many styles of periscopes—monocular, binocular, stationary, 
revolving, rotating eyepiece, stationary eyepiece, and “ walk 
around.” There are also devices known as omniscopes in which 
the entire horizon is reflected on a ground glass, and any part 
can be separated from the rest by means of screen sectors. 
The periscopes are long tubes with lenses in the top and bottom 
and so fitted with prisms that the rays of light are paralleled. 
The general impression one gets is that of looking through a 
telescope. The periscope that is in most general use in the 
United States navy is the walk-around type with normal and 
magnifying eyepieces. Each boat is required to have at least 
two periscopes, one for the commanding officer and one for the 
helmsman or the second officer. In the recent boats, fitted 
with gyroscopic compasses, the helmsman takes his station at 
the compass while the lookout is at the periscope from which 
he directs the helmsman. The commanding officer usually 
stations himself at the after periscope and directs the movements 
of the vessel. Should he leave the periscope for any purpose, 
such as to consult chart or to get signals, someone always takes 
his place, so that there is never a time that both periscopes are 
not manned. When totally submerged, however, no one is 
needed at the periscopes, for it is impossible to see more than 
a few feet through the water. 

Signalling while submerged is a subject of much interest. In 
the early days of submarine navigation signalling under water 
was done in a most crude manner, for which the hull of a vessel 
was found to be peculiarly adapted. Sending was accomplished 
by tapping on a rivet with a hammer and receiving by holding 
the forehead to a frame of the boat. For several years inventors 
have investigated and experimented extensively, with the result 
that there are now in practical use in submarine signalling the 
submarine bell, the Fessenden oscillator, and the vibrating wire, 
by which it is possible to signal effectively at distances greater 
than five miles under favourable conditions. All these systems 
set up vibrations in the water, which are detected by micro- 

hones and heard through the ordinary telephone receiver. 
nventors are now endeavouring to devise means for increasing 
the speed of transmission. 

Each submarine is equipped with one bell, some with two, 
and on every submerged run, in agrmge manceuvres, these 
bells are rung, so that it is possible for those in one boat to 
know the approximate location of other boats. The fact that 
no signals were received from the F 4 has caused a belief that 
the vessel was so damaged that the crew remained alive for but 
a very short time after the accident which sank her occurred. 
A phenomenon is the submarine “echo.’”” The sound waves 
strike an obstruction, are reflected, and are picked up at the 
source. This could be used to determine approximately distances 
from obstructions, dangers, &c., but is not recommended, as 
the possibilities of error are many. 

The equipment of a submarine for the comfort of officers 
and crew is not very extensive. Officers generally sleep on 
cots and the crew in hammocks. Ice boxes are installed on the 
later boats, enabling them to carry fresh meats and vegetables. 
Meals on these vessels are, therefore, more satisfactory than 
on the earlier boats. In addition to the fresh provisions carried, 
each vessel has a dry-food supply constituting an emergency 
ration sufficient to last five days. Fresh water is carried in 
tanks, and it is necessary that the crew be put on an allowance 
when at sea and that bathing be done over the side. The 
submarine of the present day can operate at its maximum speed 
submerged for about one hour. At about one-third of this 
maximum speed she can operate practically twenty-four hours, 

The primary object of a submarine is to fire torpedoes, and 
all other considerations must be subordinated te this as far as 
the tactical value of the vessel is concerned, but not to such an 
extent as to lose sight of the fact that the torpedoes cannot 
be fired at a target unless the vessel arrives on the scene of 
action. The efforts of the crew are aimed towards one thing, 
sinking an enemy, and the placing of the boat in position to 
accomplish this end calls for the co-operation of all the depart- 
ments in the boat. 

An attack on a hostile vessel can be made in so many ways, 
and would have to be made under so many different conditions, 
that it is impossible to lay down any hard-and-fast method 
of procedure. The best time to attack is at dawn or twilight, 
or at a time when there is enough sea running to make the 
detection of the presence of the boat most difficult. Submarines 
have been known to approach within 500 yards of a battleship 
in a choppy sea andin a fog to come up under the stern before 
being discovered, notwithstanding the fact that look-outs 
were stationed on the battleships to watch for the submarines. 
On smooth days the wake of a periscope may be picked up at 
a distance not greater than 5000 yards. A submarine cannot, 
however, be distinguished at much more than five miles distant, 
at which point the ‘boat would usually submerge and prepare 
to attack. The best situation for an attacking submarine is 
forward of the enemy’s beam and approaching her. From 
such a position it is possible to get within range most easily and 
lie in wait until the enemy crosses the path of the submarine. 
In such a case it is possible for the submarine to pick the time 
for firing with some degree of assurance that the torpedo will 
reach the enemy and destroy her. Should the enemy be very 
much faster than the submarine, tactics become a case of hare 
and hound, with the advantage in favour of the enemy, as the 
speed of a submarine is limited. 

The subject of safety in the submarine has received much 
attention, and many devices have been invented designed to 





obviate the dangers said to attend the operation of this type of 
vessel. Each designer and builder has his own method of 
escape for the crew in case of accident. It is believed that the 
one most effective and most nearly positive means of safety is 
eternal vigilance. In reviewing all the accidents that have 
occurred in the last twenty years, hardly any are found that 
cannot be attributed to some one thing that could have been 
aoe had the commanding officer been able to correct the 
ault. Submarines should be so operated, and it can be done, 
that all except remote possibilities are provided for. 

It is true that accidents can and will happen, but conditions 
which make for catastrophe generally do not arise so rapidly 
that some means cannot be taken to get the boat up and the 
crew to a place of comparative safety before the actual accident 
takes place, provided, of course, that the vessel does not get 
beyond her safe depth. In case of accident at a depth exceeding 
100ft., the chances of getting out are remote. Even if a man 
escaped, he would have little chance of getting to the surface 
alive owing to the sudden changes of pressure. The mental 
condition of officers and crew in the event of accident should 
receive most careful consideration in the design of any means 
for escape, and the aim should be to produce a device that can 
be operated with certainty by even the panic-stricken. As 
submarine design improves, however, dangers of operation are 
becoming fewer. To-day the submarine possesses no more 
inherently dangerous features than are possessed by any ship. 
In fact, they are safer to cruise in than a surface craft, and for 
the same tonnage are far more comfortable in a heavy sea. 

The personnel of a submarine depends for air for breathing 
purposes while submerged on the free air in the boat at the 
time of submerging and the compressed air carried in storage 
flasks, which is used in freeing ballast tanks of water as well as 
for breathing. In the average submarine in commission to-day, 
the air contained in the boat at the time of submerging is sufficient 
to last officers and crew, numbering eighteen men, for a period 
of from nine to twelve hours. The air carried in the storage 
flasks is about sufficient to replenish the entire volume of air in 
the boat twice at atmospheric pressure, provided it is used for 
no other purpose. The maximum time during which all the 
air available can be breathed without serious effect is, therefore, 
from thirty to thirty-six hours. In computing this time, the 
safe amount of CO, that should be allowed to accumulate inthe 
air at any time is taken at 2 per cent. Men vary, however, in 
their ability to withstand the effects of CO,, the average man 
being able to withstand about 2} per cent., while an exceptionally 
strong man can withstand as much as 5 per cent. Therefore, 
the time during which life can be sustained by the air in a given 
boat will depend somewhat upon the powers of resistance to 
the effects of CO, on the part of the personnel. 

The air is maintained in condition for breathing by two 
methods. First, by slowing bleeding from the main air supply 
into the boat and pumping air out very slowly ; and, secondly, 
by allowing the air to become foul and then pumping a part of it 
out of the boat and replenishing it from the air flasks, at the 
same time maintaining a normal atmospheric pressure in the 
boat. The former method has been found more economical 
of air. The air in the boat is kept in circulation, as it has been 


‘demonstrated by experiment that air in circulation may be 


charged with a much greater percentage of CO, than still air 
without evil effect on the person breathing it. - 

The Future of the Submarine.—The future of the submarine 
opens a large field for speculation. It is believed that the size 
of the boats, the general design, the motive power, and the 
principal characteristics will not change materially in the next 
few years, except in the case of the sea-going submarine which 
is now being built and which departs greatly from all previous 
designs. As far as can now be foreseen, the future power of 
submarines may be expected to be the oil engine or some modifi- 
cation of it. However, engineering fields have not been sounded 
to their depths in the determination of adequate power for these 
vessels, and it is believed that the future may see some develop- 
ment and improvement, and perhaps a materia! departure from 
any methods of propulsion heretofore adopted or proposed. 
With several flotillas of the sea-going type of submarines above 
to cruise with the fleet, they might one day be found in the line 
of battle with the destroyers. Some authorities claim that 
this type of submarine will eventually supplant the torpedo-boat 
destroyer. This is considered most improbable, however. as 
owing to their shape, high speeds call for prohibitive powers, 
and, with the methods of propulsion now in use or contemplated, 
it is not reasonable to expect a speed greater than 25 knots on 
the surface or 15 knots submerged. 








EDUCATIONAL INTELLIGENCE. 


Two heating studentships, tenable in the Faculty of Engi- 
neering of University College, London, each of the value of £50 
a year, together with £11 1ls., being the amount of college fees 
may be awarded in July by the Institution of Heating and 
Ventilating Engineering. Candidates must produce evidence 
that they have already pursued a course of engineering training 
and are familiar with the work of an engineering laboratory. 
The research students will be required to devote their whole 
time to research work in connection with heating and ventilating 
engineering. Full particulars can be obtained from the secre- 
tary of University College, London, to whom applications must 
be made not later than Wednesday, July 7th. 








ENGINEERING INSTITUTIONS’ VOLUNTEER TRAINING CORPs.— 
Headquarters (temporary): Marconi House, Strand, London, 
W.C. Drill centre: Headquarters of London Electrica! Engi- 
neers, 46, Regency-street, London, 8.W. Company orders (by 
Lieut.-Col. C. B. Clay, V.D. Commandant) for week ending 
July 10th, 1915 :—On Mondays, Wednesdays and Fridays, drills 
at 6.30 and 7.30 p.m. Technical instruction will be given by 
instructors of the London Electrical Engineers for one hour, and 
squad and platoon instruction for one hour on Monday and 
Wednesday. On Friday, company and squad drill. 


ScHEME FoR TRAINING Munition Worxksrs.—The Engi- 
neering Department of King’s College, London, is organising a 
scheme for training unskilled and semi-skilled men in the use of 
tools so as to fit them for work at the munition factories. The 
work is to begin at once, and will = throughout the 
summer vacation, and, if the need is still great, will be continued 
during the winter. The Industrial Reserve, 227, Strand, is 
helping the College both in the supply of men who can be usefully 
trained for such work, and in finding places for them in factories 
when trained. The work will done in two shifts from 
9 to 12.30 and 1.30 to 5 p.m., Monday to Friday inclusive, so 
that 40 men can be taken each day. The average course is 
expected to last three or four weeks, though this will naturally 
depend on the previous training and progress of the student. 
The fee charged will be only the nominal one of 2s. 6d. per week, 
which will only go a small way towards defraying the running 
expenses of the scheme. £150 has already heen contributed 
by a subscriber to the Industrial Reserve, and it is hoped that 
further contributions will follow. This scheme, as well as the 
advantved testing work which the department will be able to 
do for the Ministry of Munitions, will be under the direction of 
Professor A. H. Jameson. Inquiries and applications should 
be made to the Secretary, King’s College, Strand, W.C. 
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PROVINCIAL LETTERS. 

During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade Quarterly Meeting Prospects. 

Berore the next issue of THE ENGINEER appears 
the July quarterly meeting of the Midland iron trade will 
have been held. The event takes place on Thursday of 
next week at Birmingham, and expectation is rife con- 
cerning the course which prices are likely to take. The 
price of marked bars will probably stand for a time at 
£12 as now, but all other bars are moving upwa 
North Staffordshire iron could not to-day—Thursday— 
be bought under £11 5s., the price Lancashire rollers of 
**Crown’”’ bars were asking for their iron, although the 
Association basis is £11. South Staffordshire merchant 
bars were variously quoted £11, £11 2s. 6d., and £11 5s., 
delivered Birmingham, and for nut and bolt iron £10 17s. 6d. 
and £11, the latter for a Lancashire make, were asked. 
Gas strip fetches £11 to £11 2s. 6d. Demand continues 
active. Steel strip and hoops are stiffer, sellers not being 
prepared to accept less than £12. Amusement has been 
caused in this district by the fact that the price to which 
Staffordshire marked bars have gone at the present time, 
viz., £12 12s. 6d. for the Earl of Dudley’s make, should 
have formed one of the bases of a very pointed question 
in the House of Commons a few days ago. The suggestion 
was that *‘ attempts had been made by various producing 
interests in the iron and metal trades to corner supplies 
and force up prices by means of price rings,” as a result 
of the present extreme national demands for supplies for 
war purposes. Anyone who is at all acquainted with 
the inner working of the Midland iron market at the 
present time knows perfectly well that the Staffordshire 
marked bar makers have exercised a very commendable 
patience and control. They might easily have taken 
prices to a higher standard than they now occupy. They 
certainly have not sought to “rig” the market or take 
advantage either of the Admiralty or War-office, which are 
both large buyers of best Staffordshire material, particu- 
larly in the form of chain cables and anchors. It is true 
that last August bars were down at £8 10s., but that 
figure was only 10s. above the minimum that has ever 
prevailed for this class of iron. Moreover, there have 
been the advances in merchant, i.e., second-class bar 
iron, which have enforced the increasing prices of best 
bars. Merchant iron has piloted the Midland market 
inflation all along. The charge brought against the 
marked bar makers is absurd in the extreme. The 
recrudescence of active buying which was expected has 
not come yet. There is a good deal of business passing, 
but it is of modest dimensions compared with what the 
market had hoped for. The amount of business being 
done outside the radius of war work continues to shrink. 
Iron manufacturers have very little chance of entertaining 
offers which they receive from neutral countries abroad. 
Some of them hold that the Government might reasonably 
restrict external trade in the metal-working branches to 
our own dependencies and the territories of our Allies. 
There is a certain amount of outward business to Scandi- 
navia. Offers of business continue to come in from 
Holland in much greater volume than our limited resources 
are equal to. It is suggested that the guarantees given 
that the material will not be allowed to reach the enemy 
are incapable of fulfilment owing to the number of hands 
through which some of it passes after reaching its ostensible 
destination. 


Pig Iron Trade. 


Prices for pig iron are firm, but the market owes 
its strength chiefly to high costs of production. Furnace 
coke is difficult to obtain at anything like practicable 
prices, and all materials are very dear. The call for 
foundry iron is increasing consequent upon the require- 
ments of the Government. Cold blast iron, which is 
used for high-grade bars and mill and forge castings, has 
gone to 155s. There is no change in price to record as 
regards other descriptions. South Staffordshire common 
forge makes 65s., part-mine 72s. 6d., Northamptonshire 
69s. to 71s., and Derbyshire 71s. 6d. to 73s. 6d. 


Steel Trade and High Prices. 


The demand for rolled steel is greatly in excess of 
supply, but business is discouraged by putting up quota- 
tions above the nominal standard. In the semi-manu- 
factured steel trade a considerable number of orders are 
going to the United States. The trade in American billets 
especially is growing largely. But for the heavy freightage 
they could be obtained on very favourable terms. Still, 
consumers in the district can get delivery at about £7 7s. 6d. 
inclusive. Native prices are £7 15s. for Bessemer billets 
and £7 15s. to £8 for Siemens open-hearth. Staffordshire 
rolled steel prices are higher owing to increased pressure 
in demand, and current rates may now be quoted about :— 
“Common or ordinary plates for bridge and tank-making, 
£10 to £10 10s.; superior sorts, £11; shell-steel plates, 
£11 10s., and boiler plates £11 to £12. Some makers for 
early deliveries are getting considerably above these 
prices, particularly for constructive engineering and 
railway wagon building plates and large bars. 


Galvanised Iron and Drop in Spelter Prices. 


Apparently the Londen metal market is engaged 
in letting spelter down gently from the prodigious height 
to which it was lately elevated. A price as low as £87 10s. 
delivered September is now reported for some sales, but 
local galvanisers and metal firms find it impossible to 
obtain supplies without Government help for Government 
work. A few firms with small stocks on hand are offering 
galvanised corrugated sheets at from £22 10s. to £25 





without experiencing any rush of business. Small quan- 
tities of corrugated painted sheets or sheets for painting 
are being asked for at £13 to £14 per ton for the finished 
article. The chief agent in bringing down spelter prices 
in the present welcome manner seems to have been the 
publication of a notice from the Munitions Committee 
of the War-oftice signed by Mr. Leonard D. Llewellyn, 
Director of Material, to the effect that sufficient quantities 
of the metal have been secured to satisfy the national 
requirements for some time to come, and that it is not 
necessary at present to impose any further restriction 
upon the use of the metal. The Galvanisers’ Association 
is stated to have guaranteed to supply to the Government 
30,000 tons of spelter at a fixed price, and under these 
circumstances it may well be that the Treasury will not, 
as has been suggested to it, re-institute the Committee, 
which, it-may be recalled, was specially appointed last 
autumn for protecting the supplies and the price of spelter, 
and which did very good work. The present drop of 
25 to £30 per ton is certainly some sort of a protection to 
manufacturers of galvanised sheets, though the reduction 
is still very much too small to allow of sales of galvanised 
iron in any quantity, and further considerable relief 
must be looked for. On the London market at date 
prompt supplies are quoted at £100, while forward supplies, 
}.e., delivered September, are quoted at £85. It is now 
reported that Italian agents who had bought 6000 tons 
and who were holding out for more money, rather than 
allow the metal to come again on the market, are now 
willing to release it. 


North Staffordshire Iron and Steel. 


With a considerable number of orders on their 
books there is no disposition on the part of North Stafford- 
shire ironmasters to reduce their quotations. Prices 
have hardened further during the week. The lowest 
price at which “‘ Crown ”’ bars, delivered Birmingham, are 
quoted is £11 5s., and some makers are demanding £11 10s. 
Iron plates are variously quoted at from £12 5s. to £12 10s. 
a ton. Pig iron prices are very firm, and so much of the 
metal is being consumed locally that smelters can afford 
to take an independent attitude. There has been no 
relaxation of pressure at the steel works. At factories 
where both iron and steel are produced the iron plant is 
being utilised as far as possible to increase the production 
of steel. New steel mills are being erected to cope with 
accumulation of orders for war material, but the work of 
erection is being delayed on account of the difficulty of 
obtaining material. Shell steel is being produced here 
for the French Government in large quantities. Coal is 
in good request, and colliery proprietors are disposing of 
the whole of their output without difficulty. 


Profits of Armament Firms. 


The ironworks, the metal companies and engineers 
of Birmingham and the Black Country are still losing men 
to the ranks of the Army. The capitalist and manu- 
facturer also looks askance at the discreetly worded 
reference of the Munitions Minister to the control of profits. 
He would submit cheerfully to a levy on abnormal profits 
which was universally applied, but he does not see the 
justice of an ordinance which penalises those concerns 
whose enterprise has been of national service, that can 
only maintain a reasonable average of dividends over a 
long period by remunerative business in wartime, or have 
enterprisingly developed their businesses to meet a new 
situation. The King’s Norton Metal Company, Bir- 
mingham, recently declared a dividend of 124 per cent. 
—an abnormally high dividend for it, which, however, 
only brought the average for the past ten years up to 
£3 13s. per cent. Kynoch’s directors propose a distribu- 
tion equal to 20 per cent. on the ordinary shares—again, a 
very high rate, due largely to war business. But for 
1913-14 only 5 per cent. was paid; for 1912-13, 2} per 
cent.; and in the five preceding years the ordinary share- 
holders received no dividends at all. The case of the 
engineering industry which has converted its plant to 
munition work is rather different, but engineering works 
which have extended their capacity, shouldered heavy 
capital burdens and put energy and ability into develop- 
ments of pre-eminent value to the nation, resent any 
suggestion that they should be put on the same level of 
remuneration as the firms which have simply devoted 
their resources to the consolidation or extension of their 
purely business interests when competitors were pre- 
occupied. The head of an important Birmingham engi- 
neering concern, interviewed this week upon the limitation 
of profits question, thought that the proposal was rather 
like a State penalty on the enterprise it so badly needed. 
Was the man, this master engineer remarked, who retained 
and consolidated, as far as possible, his ordinary business 
to be better treated than the concern which boldly em- 
ployed new capital, extended its works and plant, and 
undertook Government contracts, involving the loss of 
its ordinary customers? Similarly, was a Government 
contractor who organised his factories and staffs so that 
they could be employed night and day—as Mr. Lloyd 
George wanted—to suffer for his enterprising manage- 
ment ? Engineering concerns would probably earn large 
profits on the munitions work, to which for the first time 
they were putting their machinery, but when the demand 
for war material had passed they would not immediately 
be able to resume their normal business. They would be 
at a great disadvantage in competition with those firms 
which had neither the enterprise nor the patriotism to 
adapt themselves to Government contract work. Much 
of the plant now installed at great cost would not be 
remuneratively employed for a long time after the war, 
if at all. Allowance for all these conditions must be made 
in assessing the war profits of such concerns. 


Munitions Output at Birmingham and Coventry. 


On the munitions side—parti¢ularly with regard 
to shells—Birmingham engineers are this week getting 
to work better, and the output is steadily increasing. It 
is found that the 18-pounder shell is the article which 
this district can supply in the largest quantities, its motor 
and cycle machinery being better adapted to its produc- 
tion than to the heavier 4.7in. shell. But in the latter 
matter the Birmingham Munitions Committee has 
succeeded in placing large orders with private manu- 
facturers, and is getting on well with the organisation of 





the intended national shell factory. This is to be adminis- 
tered by a strong Board. The work of organising local 
industries and the execution of war orders absorbs the 
larger part of the activities of Coventry. A new factory 
covering three or four acres of land is in course of erection, 
and the Corporation has offered a building to the Arma- 
ments Output Committee. Considerable development is 
taking place in the north-west of Foleshill, and the district 
promises to become an important part of industrial 
Coventry. In other directions there is much activity. 
High wages are being earned by both men and women, 
and there is still a call for more labour. It is stated that 
there is still plant, both in Coventry and Birmingham, 
which would be serviceable for the production of munitions 
which is doing nothing. From the market point of view, 
the more complete control of industry by the State makes 
hardly any perceptible difference, since trade is already 
controlled almost entirely by Government requirements. 
The promised return of skilled mechanics from the front 
is welcomed. 


Threatened Coal Strike Settled. 


There has this week been removed very happily 
the menace of a strike which would have affected seriously 
the whole industries of South Staffordshire and East 
Worcestershire, and would have thrown out of employ- 
ment 10,000 miners. It will be recollected that the colliery 
winders and stokers demanded a war bonus of 15} per 
cent., the same as had been conceded to the miners. 
The employers offered 10 per cent., contending that the 
demand of the men was equivalent to a reversion to the 
status quo existing prior to 1913, when wages were regu- 
lated by the rise and fall of miners’ wages. At that time 
a three years’ agreement was entered into, which gave 
the colliery winders and stokers a very substantial increase. 
The men were, however, not to be denied, and this week 
the employers have settled the trouble by consenting to 
their full demands. The advance will be paid as from 
May 5th last. 


War Loan. 

The Executive and trustees of the Society of 
Amalgamated Toolmakers, Engineers and Machinists, 
whose headquarters are in Birmingham, have decided to 
invest the sum of £10,000 in the War Loan. 








LANCASHIRE. 
(From our own Correspondents.) 


. MANCHESTER, Thursday. 
An Uncertain Market. 


Ir was difficult to gauge the position of pig iron. 
The speculation market was easier, but makers maintained 
late rates, with Derbyshire about Is. higher. Merchants 
were offering at under official quotations. Finished iron 
and steel called for no special remark, producers being 
fully employed. Manufactured copper was generally 
unchanged, although ingots, tough best selected, were 
higher. English tin ingots lower. Sheet lead lower. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 76s.; 
Staffordshire, 74s. 6d.; Northamptonshire, 76s.; Derby- 


shire, 75s. to 76s.; Middlesbrough, open brands, 77s. 
Seotch (nominal): Gartsherrie, 88s.; Glengarnock, 
86s. 6d.; Eglinton, 86s.; Monkland, 85s.; Summerlee, 


86s., delivered Manchester. West Coast hematite, 
107s. 6d.; East Coast ditto, 102s. 6d., both f.o.t. Finished 
iron: Bars, £11 to £12; Lancashire hoops, £13 2s. 6d.; 
Staffordshire ditto, £12 17s. 6d.; sheets, £11 10s. to £12. 
Steel: Bars, £11 10s. to £12; steel hoops, £12 17s. 6d.; 
boiler plates, £11 5s. to £11 10s.; plates for tank, girder 
and bridge work, £10 10s. to £11; English billets, £8 ; 
cold-drawn steel, £16 to £17. Copper: Sheets, strips, 
&c., £110 per ton, small lots 12¢d.; rods, £110 per ton, 
small lots 123d. per lb.; tough ingots, £96 10s.; best 
selected, £97 10s.; copper tubes, 14}d.;  solid-drawn 
brass tubes, 15d.; brazed brass tubes, 16d.; condenser 
tubes, 163d.; condenser plates, 14d.; rolled brass, 144d.; 
brass turning rods, 14}d.; copper wire, 123d.; yellow 
metal sheets, 14d.; rods, 13d. Sheet lead, £31 10s.; 
English tin ingots, £175. 


Aluminium. 


A peculiar feature is the position of aluminium. 
This metal has advanced from £110 per ton during the 
past fortnight or three weeks to a minimum of £150 per 
ton. The fact is that all the production is spoken for. 
One Manchester firm alone is responsible for the supply 
of 2000 tons within a specified period. 


Lancashire Coal Trade. 


The attendance on the Coal Exchange was 
greatly under the average. Inquiries for house coal were 
by no means brisk, but prices were fully maintained both 
on prompt and contract account. Slack and engine fuel 
in fair demand, though rather interfered with by holidays 
in various parts of Lancashire. Shipping and bunkering 
coal on the easy side. General quotations :—Best Lanca- 
shire house coal, 21s. 10d. to 23s.; good medium house 
coal, 20s. 4d. to 21s. 2d.; domestic fuel, 17s. 7d. to 18s. 7d.; 
screened steam coal, 15s. to 16s. 6d.; slack, 12s. to 14s. per 
ton at the pit. 


Barrow-In-Furngss, Thursday. 
Hematites. 


There is a buoyant feeling in the hematite pig 
iron trade. The demand for iron is strong all round and 
the output is very considerable. On local account. the 
iron required is sufficient to deal with a large proportion 
of the make, and this is going into prompt use, in neigh- 
bouring steel works, whilst satisfactory deliveries are 
being made by rail and to some extent by sea, although 
the shipments are by no means extensive. Inquiries for 
forward delivery are being made, and it is evident that 
for some time to come the present rate of activity will be 

maintained. There are fifteen furnaces in blast in Cum- 
berland and eight in North Lancashire, five of the latter 
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heing at Barrow. Prices are firm, with makers quoting 
110s. to 112s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. Special sorts of iron are at 
i24s. to 125s. per ton. There is nothing being done in 
warrant iron. The quotation remains at 95s. per ton net 
cash, and the stores are unchanged in total at 2205 tons. 


Iron Ore. 


For iron ore there is a brisk demand not only 
on local but on general home account, and there is marked 
activity everywhere. Prices are about the same, with 

ood average qualities at. 25s. to 26s. 6d. per ton net at 

raines, and the best quality ores run up to 35s. 6d. per ton. 
Spanish ores are in steady request. Two large cargoes 
were discharged in Barrow last week. This ore runs at 
27s. 6d. per ton delivered to West Coast furnaces. 


Steel. 


In the steel trade there is plenty of activity at 
the works at Barrow and at Workington. Besides 
ordinary commercial sorts, there are departments fully 
employed on war munitions. For rails the demand is 
steady on home account. Heavy sections are at £7 17s. 6d. 
to £8 2s. 6d., with light rails at £8 17s. 6d. to £9 2s. 6d., 
and heavy tram sections are quoted at £9 per ton. For 
steel shipbuilding material there is a good call, and ship 
plates are at £10 to £10 2s. 6d. per ton, with boiler plates 
at £10 15s. to £11 per ton. Hoops are at £13 5s. per ton 
and billets at £7 10s. per ton. These sections represent 
fair trades. 


Shipbuilding and Engineering. 


There is a busy state of affairs in these trades, 
but more especially with regard to engineering and war 
material work. 


Fuel. 


The demand for coal is brisk, and good steam 
sorts from Lancashire or Yorkshire pits are quoted at 24s. 
per ton delivered, East Coast coke is in full request at 
3s. to 33s. 6d. per ton delivered. Lancashire coke is at 
30s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Labour and Munitions. 


THE prevailing conditions of trade in the North 
of England continue to be the pressure for finished products 
and the searcity of certain materials and labour. The 
equipment of several new and large machine shops is 
progressing satisfactorily, and large numbers of men 
will be required in the near future. The want of labour 
is felt in most of the trades, nearly all of which could 
increase their output considerably and deal with much 
more trade than is now possible if they could obtain the 
necessary men. On the North-East Coast the response 
to the appeal for munition workers has not met with the 
same success as in other parts of the country, but that 
must not be taken as evidence that men do not appreciate 
the signifi¢ance of the effort to test how far voluntary 
enrolment will meet the demands of the nation. If the 
numbers in this industrial corner of the country do not 
come up to anticipation, it will be to a large extent because 
the North-East Coast Armaments Committee has already 
been working very energetically on this “lay ’’ for some 
two months past. There is really a scarcity of engineers— 
so scarce are such men that hundreds of skilled workers 
have had to be brought back from the local battalions, 
and they are now working in military uniforms—soldiers 
of the King and soldiers of industry at the same time. 
As the result of the enrolment of munition workers, 
a manufacturer not in possession of Government orders 
sees every likelihood of a heavy drain on the staff which 
remains to him. He also has had Government represen- 
tatives inquiring as to the plant which is in his factory, 
so that before long both machinery and labour may be 
leaving him. After a cessation of three days, for the 
annual holiday, work was resumed at the shipyards and 
engineering shops on Tyneside on Monday, but I regret 
to say that the number of men who presented themselves 
was, in many instances, most disappointing. Knowing 
the conditions under which workers carry out their duties 
day by day, especially at the present time, and appreciating 
the necessities of human beings, one would not deny the 
artisan adequate relaxation. But surely release from 
toil between Thursday night and Monday morning con- 
stituted a reasonable and sufficient period of freedom 
having regard to the supreme urgency of the national 
needs ? The Tyneside workers, even if they were a 
minority, have dropped a blot on the splendid reputation 
won for them by the famous declaration, ‘* We shall 
deliver the goods.” 


Collieries’ Critical Position. 


The coal export trade on the North-East Coast 
is seriously disorganised by the administration of the 
export licences. Five weeks have now elapsed since the 
Government took control of the exports, and during that 
period facilities have been granted which undoubtedly 
assist the smoother transaction of business and obviate 
considerable delay, but notwithstanding the removal of 
many petty restrictions, the position is worse rather than 
better, as a greater proportion of the applications are 
refused altogether. When it is pointed out that something 
like 80 per cent. of the output of the Northumberland 
collieries is exported, the condition of affairs at present 
prevailing is not to be wondered at, while the demand for 
house coal produced in the county is quite inadequate to 
keep all pits going. On the other hand, collieries in 
Durham are not so much affected, gas and industrial 
coals, the chief products in this county, having a fairly 
steady outlet in the home and allied countries’ markets. 


Cleveland Iron Trade. 


The condition of the iron trade in these days 


presents many interesting features. In view of the 


activity of the Minister of Munitions, there is a little 





speculation as to what may be the outcome of it. It is 
pretty evident that the Cleveland district may be called 
upon to play an even bigger part in the production of 
munitions of war. Some firms are working at high pres- 
sure producing shells, &c., and it is thought that by some 
rearrangement more works could be so employed. Under 
the present circumstances traders engaged in ordinary 
work are more or less inclined to play a waiting game. 
Values of Cleveland pig iron are still low compared with 
those obtaining about a fortnight ago, but this is regarded 
as temporary. Warrants are now showing greater 
steadiness, but with costs high it is very improbable that 
any movement will be other than in an upward direction. 
In this connection it is significant to note that at least 
five furnaces are about to be damped down. The approxi- 
mate cause in each case is the high cost of raw material 
relatively to the low price of pig iron. When these 
furnaces are out of blast, the total number of furnaces on 
Cleveland iron in the North of England will have been 
reduced to thirty. This must favourably influence pig 
iron values, for makers’ stocks are very low, and the 
amount of iron in the public store is less than it was at 
the beginning of June. The shipments are the most 
encouraging feature just now, and they are likely to 
continue to be good for some weeks to come. The embargo 
in May caused a prolonged delay, with the result that there 
is now a steady flow of iron, particularly to Scandinavian 
ports. Inquiries are coming in from Italy, but shipments 
to that country are retarded by the high freights. The 
general market quotation for No. 3 G.M.B. Cleveland 
pig iron is 66s. 9d., whilst No. 1 is in particular demand 
and commands a premium of 4s. 6d., making the price 
fully 71s. No. 4 foundry is 66s. 3d.; No. 4 forge, 65s. 9d., 
and mottled and white iron, which are scarce and difficult 
to obtain, are also each quoted at 65s. 9d. 


Hematite Pig Iron. 


There is little change of note in the condition of 
the East Coast hematite pig iron trade. There is a steady 
but quiet market at 100s. for mixed numbers. This is a 
generally accepted quotation, there being no apparent 
inclination either to depress or enhance the price. Only 
a small business is being done just now, the position as to 
exports to Italy and elsewhere not yet being clear. 


Iron-making Materials. 


There is no apparent change in the foreign ora 
trade. Freights from Bilbao are a trifle stiffer, but there 
is no new business passing, and sellers continue to quote 
26s. for best Rubio of 50 per cent. quality ex-ship Tees. 
Coke is much easier on account of the proposed reduction 
in the number of furnaces. Good medium furnace kinds 
are now obtainable at 30s. delivered at the works. 


Manufactured Iron and Steel. 


The energies of all the steel-producing firms on 
the North-East Coast are being increasingly concentrated 
upon the production of war material, and some big con- 
tracts have been placed. The pressure at the works can 
only be described as tremendous, but in spite of hot 
weather the output is very satisfactory, and good progress 
is being made with contracts on account of war material. 
It is difficult for ordinary customers to place contracts, 
and even small orders are suibject to considerable delay. 
The munition shops are still receiving additions to their 
supply of mechanics, and there is not much complaint 
on this score at the moment, but many more will be needed 
when the equipment of several new and large machine 
shops is completed. Large tonnages of steel are under 
order for makers of Army transport wagons. In the steel 
rail trade business rules on the quiet side. There is still 
a number of more or less indefinite inquiries in the market 
for Russia, and there is a little business put forward on 
behalf of Greece, but it is not thought that any serious 
business is likely to result, at all events in the latter con- 
nection, and makers are now mostly relying upon good 
orders from Australia reaching them. Even this, however, 
is by no means certain owing to the growing competition 
of Australian rail mills. In the finished iron trade work 
is very plentiful. The following are the principal market 
quotations :—-Common iron bars, £10 10s.; best bars, 
£10 17s. 6d.; best best bars, £11 5s.; packing iron, £8 ; 
iron ship-plates, £10; iron ship angles, £10 10s.; iron ship 
rivets, £13; iron girder plates, £10; steel bars, basic, 
£10; steel bars, Siemens, £10; steel ship plates, £10; 
steel ship angles, £9 15s.; steel boiler plates, £11 ; steel 
joists, £9 17s. 6d.; steel hoops, £9: steel strip, £9; 
heavy steel rails, £8 5s. to £8 10s.; steel railway sleepers, 
£10; galvanised sheets, 24 gauge, £22 10s.; sheets less 4 
per cent.; railway material net f.o.b.; and all other descrip- 
tions less 2} per cent. discount. 


The Coal Trade. 


Business in the coal market continues to run 
on quiet lines owing to the great difficulty still experienced 
in obtaining Government permits. Nevertheless, so far 
as forward business is concerned, collieries are generally 
holding out for their prices, and although many buyers 
have not yet renewed contracts for the ensuing half year, 
it is very doubtful if they will obtain substantially better 
terms by remaining on the open market, as it must be 
remembered there is always the likelihood of productions 
being further reduced. Under the market conditions 
prices are very steady, but at the same time there is more 
selling pressure than recently. Gas fuels are going away 
very freely at firm prices, but all other grades of Durhams 
show no signs of material improvement. Durham 
bunker coals have receded fully 6d. per ton. Gas and 
foundry coke both meet a substantial demand at firm 
values. Current quotations are as follows :—Northumber- 
lands: Best Blyths, 20s. to 21s.; second Blyth steams, 
17s.; unscreened, 15s. to 16s.; households, 20s.; bunkers, 
16s. to 17s.; best smalls, 14s. 6d. to 15s.; Tyne prime 
steams, 20s.; Tyne second steams, 17s. to 17s. 6d.; special 
smalls, 15s. to 16s.; ordinary smalls, -14s. Durhams : 
Best gas, 20s.; second gas, 18s.; special Wear gas, 2Is.; 
smithy, 18s. to 19s.; coking unsereened, 18s. to 19s.; 
coking smalls, 16s. 6d.; ordinary bunkers, 16s. 6d. to 17s.; 
best bunkers, 19s.; foundry coke, 37s. 6d.; furnace coke, 
32s. 6d.; gas coke, 24s. to 26s. 











SHEFFIELD. 
(From our own Correspondent.) 
Munition Workers and the War Loan. 


Tue popularising of the new War Loan is quite 
one of the best things that could have happened in a centre 
like Sheffield, and many of the leading employers are 
interesting themselves in the matter in order to help their 
workpeople to take full advantage of the opportunity for . 
thrift:now presented. With the heavy demand for arma- 
ment and munitions the wages bill in this district has gone 
up enormously, for not only are the numbers of workers 
very considerably augmented, but wages are at a higher 
rate than ordinarily, and the men are making long hours 
overtime. In most cases they are earning far more money 
than has ever come their way before, and amongst a certain 
percentage of them the temptation has been to spend a good 
deal of it in drink. They needed some incentive to save, 
and the new War Loan has come just at the right moment, 
for the 5s. voucher appeals to the worker, while in very 
many cases men can easily take up £5 and £25 bonds; 
for since the war commenced the wise ones have been 
putting by a fair proportion of their wages. The position 
in which the country is placed calls for the exercise of 
care in expenditure upon everything not directly concerned 
with the war, but quite apart from that, it is well that this 
incentive to thrift has come at the present moment, because 
it is quite possible that before the advent of the boom which 
it is confidently anticipated must follow the war, there 
may be a period of reaction—short, but none the less 
embarassing for those who are caught unprepared against 
arainy day. It is highly probable that by the time these 
lines appear in print steps will have been taken to make 
War Loan vouchers available on pay-days at the big 
works ; indeed, the suggestion of one of the large employers 
here is that firms should, by voluntary arrangement, retain 
such sums as may be agreed upon by the men for invest- 
ment in War Stock, the firms .purchasing both vouchers 
and bonds. By this means the men would have at the 
end of the war nice little amounts to their credit in a 
Government investment. 


A Labour Anomaly. 


One of the most curious labour situations created 
by the war is that which has thrown a number of moulders 
out of employment here. A few months ago I mentioned 
that a small number of moulders were finding a difficulty 
in obtaining work, and now I learn that there are about 
sixty of these skilled workers idle—in the midst of such a 
war munitions boom as is being experienced. In recent 
times the moulders in Sheffield have received two advances, 
their wages of about £2 7s. per week being higher, I believe, 
than in any other part of the country, not excepting 
London. The restriction placed upon corporations during 
war time has had a serious effect upon the output of tram- 
way material, and many of these moulders had been 
employed on points and crossings and other track work. 
In ordinary times of unemployment they receive relief 
under the National Insurance scheme, but it appears that 
this help has been either withdrawn or is about to be, on 
the ground that there are vacancies for moulders in Govern- 
ment dockyards, to which they are invited to go. Some of 
the married men, however, are objecting to travel long 
distances, necessitating, as they contend, the maintenance 
of two homes on ordinary wages and no special allowance, 
whilst there should be sufficient for them to do, they 
think, in the armament works. They will therefore be 
in the position of being out of work and having no benefit 
payment under the Insurance Act It is probable that 
ultimately they will see the wisdom of the course suggested, 
and, for the country’s sake, go where their services are 
urgently required before any option in the matter is taken 
from them. 


Munition Volunteers. 


In common with other centres, Sheffield has been 
very busy since my previous letter enrolling men under 
the war munitions volunteer scheme set on foot by Mr. 
Lloyd George. Platers, riveters, drillers, shipwrights, 
toolmakers, gauge makers, tool setters, setters-up, mill- 
wrights, turners, fitters, capstan and turret lathe operators, 
skilled metal machinists, brass and other metal workers, 
lead burners, coppersmiths, and all types of skilled engi- 
neers. These are the kinds of men required as volunteers, 
and they must not be at present unemployed. They must 
be at work, but ready to transfer their services to wherever 
and whenever the Government requires. Men already 
engaged on Government work are obviously not wanted 
to concern themselves with this scheme, and those engaged 
in trades other than those enumerated have no need to 
apply. Very many of the right sort of men have enrolled 
themselves; but, of course, there is, after all, the 
employers’ point of view. A certain number of firms to 
which Government orders have not come have been engaged 
in the important work of keeping the flag flying in various 
industrial markets of the world, and their efforts have 
been supported by larger firms able to devote separate 
departments of their works—in the main engaged on war 
material—to manufactures of a general character. 
Apparently the new scheme, when it has been put fully 
into operation, will further limit this enterprise, though 
that is inevitable under the circumstances, for the country’s 
national needs must be attended to first. It may be of 
interest to state that the forms these volunteers are called 
upon to fill up ask for the nature of the work on which 
the applicant is now engaged, his trade society and branch, 
present wages, employer, work desired, and qualification 
for it. Volunteers undertake to accept employment 
in such controlled establishments as may be named by 
the Minister of Munitions and to remain in such employ- 
ment during the war for so long as required—not exceeding 
six months in all. The rate of pay is to be that of the dis- 
trict to which the workman is transferred, unless that is 
less than the rate he was receiving before enrolment, in 
which case he is to be entitled to the higher rate. If sent 
a distance beyond that which he can reasonably travel 
daily, railway fare to and from is to be paid and, where 
necessary, subsistence allowance at the rate of 2s. 6d. per 
day for seven days a week. If within daily travelling 
distance—not exceeding half an hour—the cost of work- 
men’s tickets is to be paid. The workman may volunteer 
for a further period of employment, and he agrees that 
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“any breach of this undertaking may be dealt with by a 
Munitions Court, consisting of a chairman appointed by 
the Minister of Munitions, with assessors equally repre- 
senting employers and workmen, which may, if it thinks 
fit, impose a fine not exceeding £3."" From this it will be 
gathered that the new industrial scheme is a thoroughly 
business-like one and likely to have far-reaching effects, 
though whether it will have as much scope in Sheflield 
as in centres less occupied with war work is a little open to 
doubt. 


Round the Works. 


As to the general trade position, the past week 
appears to have witnessed a very perceptible shrinkage 
in the tonnage of iron and steel manufactures consigned 
to places abroad. It is not that inquiries have lessened 
in volume or that there are fewer orders on the books, but 
the operations of firms not directly or indirectly engaged 
upon war work seem to be subjected to a continual narrow- 
ing-down process, which really means that to a constantly 
increasing extent general business is having to be laid 
aside in favour of the urgent requirements of the Allies. 
One of the exceptions, apparently, is railway material 
on Indian account, for very large quantities of bolts and 
rivets are being turned out, plainly pointing to renewed 
activity in railway construction in that quarter, but the 
dearth of orders for the home railways suggests that at 
no very distant date a flood of requirements may be looked 
for. What general work is in hand is often seriously 
delayed through congestion at the rolling mills. If the 
strong opinions expressed recently against the exporta- 
tion—except to Allies—of high-speed steel have the 
desired effect, or partially so, some relief should be experi- 
enced by makers who are very heavily pressed. New 
oversea business includes steel for South America, Lisbon 
and Toronto, tools for Pernambuco, chisels for Montreal 
and cutlery for San Francisco. There has, I believe, been 
a large movement from this district recently of big gun- 
making machinery destined for Russia. Canada has been 
ordering a large amount of tool steel in connection with 
the manufacture of munitions, and considerable tonnages 
of this material and twist drills are being consumed by 
France and Italy. The great need at home is for machinery, 
and more machinery, and engineers seem quite unable 
adequately to meet the enormous demand now being made. 





Raw Materials, &c. 

With most firms stock-taking is in progress just 
now, so that the stagnation in fresh buying previously 
reported is the more pronounced. Makers of pig iron, 
however, are not as a rule seeking new business, this 
applying more particularly still to the Lincolnshire 
market, which remains nominal as to values. West Coast 
hematite iron is an exception again, for buying of these 
qualities is passing in fair volume, quotations being fully 
maintained. East Coast hematite makers seem dis- 
inclined to make further concessions, in the confident 
belief that higher levels will be seen before long. There 
is no quotable change in East Coast hematite mixed 
numbers, sellers generally adhering to about 106s. 3d., 
delivered Sheftield, and for Bessemer mixed numbers 
West Coast is about as previously reported. For Derby- 
shire foundry values range from 70s. to 72s. delivered and 
forge is about 69s. or 70s. In acid billets Siemens maintain 
about £11 15s. and Bessemer qualities are about 10s. less, 
and basic makes are as firm as ever at £9 for soft and £9 10s. 
for hard. 


Armament Firms’ Profits. 


Lord Aberconway, chairman of John Brown and 
Co., took advantage of the opportunity offered by the 
shareholders’ meeting in Sheffield on Tuesday to reply 
to those who criticised the profits made by firms, like 
Browns, engaged in armament and munitions manu- 
facture. The profit for the year ended March 3lst was 
£521,000—absolutely the largest ever earned in the history 
of the company. It had been, however, practically all 
made on ordinary mercantile and ordinary Government 
contracts placed before the war began, for the orders 
placed before March 31st last had in very few cases reached 
the profit stage—orders, that was, exclusively in con- 
nection with the war. For the present year the directors 
would, of course, have to show the results of very vast 
contracts entered into with the Government. They had 
on their books to-day at Clydebank, at Harland and 
Wolffs and at the other firms connected with them, 
between 300,000 and 400,000 tons of shipping, either laid 
down or to be laid down the moment they had an oppor- 
tunity of taking up the contracts. That meant that 
they were constructing or were about to construct a fleet 
of between thirty and forty vessels of 10,000 tons each 
—far in excess, so far as tonnage was concerned, of any- 
thing they ever did for his Majesty’s Government. Like 
all the armament firms, John Brown and Co. had done their 
duty, and if munitions were short it was not their fault. 
They were never encouraged by the Government to do 
more than they had actually done. Sometimes they had 
found themselves rather in advance of Government 
demands, but seeing, as they did, that a great European 
crisis was more or less looming in the distance they 
determined to make every preparation within their power 
to meet such a crisis when it arose. Now all their resources 
had been placed at the disposal of the Government. If 
the critics of armament firms and profits were right, 
why should not the Government expropriate such concerns 
and run them on State lines ? Lord Aberconway added 
that he was perfectly certain had the Government done 
that in the past it would have cost the country a great 
deal more than was the case to-day. The Government was 
much too wise 0 do anything of the kind, knowing that 
if those concerns were nationalised the work would not 
be done as well as it was to-day. The mere incentive of 
profit produced vigilance, skill and enterprise, and if 
they looked at the development of all naval and military 
appliances during the last fifty years, they would find that 
a very large proportion had been due to the skill and 
enterprise and the inventive capacity of private firms. 
It was also mentioned at the meeting that out of the 
55,000 men which John Brown and their dependent 
companies employed, about 10,000 had joined the colours. 


Fuels. 
On the whole, the steam coal market continues 





to show a decidedly weak tendency, influenced by the 
largely reduced tonnage going for export through the 
Humber ports. Local demand is still being characterised 
by a fair amount of stocking against the chance of shortage 
later on. Collieries that had sold forward for shipment 
are unable to clear anything like the tonnage sold, and 
there is a certain amount of forced business going on at 
special prices. Apart from this, however, values are 
fairly steady. There is still a considerable tonnage to be 
renewed under contract for July Ist, but buyers will not 
entertain the question until there is some definite state- 
ment from the Government in respect of advances. In 
the small fuel market the colliery position is firm, though 
not quite so strong as recently. Quotations for steam coal 
are per ton at pits as follow :—Best South Yorkshire 
hards, 16s. 6d. to 17s. 6d.; best Derbyshire, 16s. 6d. to 
l7s. 6d.; second quality, 15s. to 16s.; steam cobbles, 
15s. to 16s.; steam nuts, 15s. 6d. to 16s. So far as the 
market for shipment is concerned, middlemen who bought 
heavily on “spec.” at the end of last year when prices 
were very low are to a large extent dominating the market, 
as they are able to sell at prices far lower than collieries 
will entertain—and at the present time make good profits. 








SCOTLAND. 
(From our own Correspondent.) 


The Trade Position. 


THE position in Scotland has not undergone any 
change from the conditions under which trade has been 
carried on since the beginning of the war. Generally 
speaking, the greatest proportion of the work turned out 
is for war purposes, and although here and there ordinary 
business has shown a little expansion, the output on 
private account is of a negligible quantity. The scarcity 
of labour, which has been the chief factor in restricting 
the output of munitions has, of course, also impeded the 
completion of ordinary contracts. Regarding the organisa- 
tion of skilled labour for the output of war material, it 
is doubtful if the scheme will make any alteration in the 
working conditions in Scotland, owing to the fact that 
every available workman is already engaged on work of 
that description. Female labour is being utilised to a 
considerable extent in some of the munition factories with 
excellent results, and increasing numbers of women are 
being drafted into service. This scarcity of labour is 
causing considerable anxiety in business circles, and so 
far as regards the iron and steel trades, while every avail- 
able source has been tapped, outputs in many cases are 
quite 25 per cent. below the average, and some of the 
furnaces in the bar and sheet mills have been blown out. 
In view of the current prices of material, it must be 
galling to the owners not to be in a position to take advan- 
tage of their full power of production. Owing to the want 
of labour, several large works in the Coatbridge and 
Motherwell districts are forced to remain closed. The 
trade position of Germany during the present crisis has 
often been a source of conjecture. It has been stated on 
good authority that good quantities of iron and steel material 
are being delivered to Holland and Denmark, and possibly 
Norway and Sweden too, at prices much below similar 
articles of British manufacture. The latest Government 
restriction on coal exports to Sweden has struck a severe 
blow at the trade in the East of Scotland. A large amount 
of Fifeshire coal was recently booked for the Swedish 
State Railways, and the stoppage of this, combined with 
the necessity of obtaining export licences, is causing con- 
siderable dislocation of business. The position of the 
freight market is also an adverse factor with regard to 
exports in practically every branch of industry. Even 
although rates are easing a little, prices continue high, 
while tonnage is difficult to secure owing to the great 
searcity of available boats. Large numbers of vessels 
have been requisitioned by the Government, while owners 
who have steamers available evidently prefer to trade in 
the West or Far East rather than risk home waters, 
either from fear of the submarine danger or from the 
chance of having their boat commandeered whenever 
she reaches port. 





Clyde Engineers’ Wages. 

Representatives of the North-West Engineering 
Trades Employers’ Association and of the Clyde district, 
members of the Amalgamated Society of Engineers met 
in Glasgow during the past week to consider further the 
application of the men for an advance of wages. The 
men applied recently for an increase of ld. per hour on 
the present majority rate of 94d. per hour and also for an 
all-round increase of Id. per hour to men working in 
confined spaces. Some time ago a partial advance of 
ld. per hour extra was granted to some men working in 
confined spaces, but the members wish this advance to be 
extended to all men. Some months ago the Clyde men 
applied for a general advance of 2d. per hour on their 
then rate of 84d., and they were awarded by the Govern- 
ment’s Committee on Production a * war advance’ of 
Id. per hour. They were dissatisfied with this, but 
accepted it in accordance with their preliminary under- 
taking. They held, however, that it did not preclude 
them from again applying at any time for a general 
advance. This they have now done, and their application 
was considered at the conference. So far as can be seen 
at present, the matter under discussion was dealt with in 
accordance with the old arrangements between employers 
and men for dealing with wages and other questions, but 
if the parties fail to agree the matter may eventually go to 
Government arbitration, as provided for in the latest war 
legislation. 


Timber. 

There has been a little more life in the timber 
trade during the past week, but inquiries of any importance 
continue scarce, and business is largely confined to orders 
for Government material. 


Pig Iron. 

Pig iron makers are as busy as ever. Although 
buyers are not much in evidence and are mostly only 
covering their bare necessities, large deliveries of ordinary 
hematite iron, particularly the latter, are being made, 


There are seventy-two furnaces in blast in Scotland 
at present, the same number as in last week and 
one less than in the corresponding week of last year. 
Prices continue firm. The pig iron warrant market was 
very quiet throughout the past week, the total turnover 
not exceeding 10,000 tons. Owing to the absence of 
business, there was no interest in the proceedings, and 
after a little fluctuation Cleveland iron closed at practical] 
the same level as in the preceding week at 66s. Id. per ton 
cash buyers. Warrant stores now amount to 152,459 tons, 
compared with 80,591 tons in the corresponding pericoci 
of last year. 





Quotations. 

The prices of Scotch makers’ iron are unchange«| 
and are quoted as follows :—Monkland, f.a.s. at Glasgow, 
No. 1, 80s. 6d.; No. 3, 79s.; Govan, No. 1, 79s.; No. 3. 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. |, 
85s. 6d.; No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calde; 
and Langloan, Nos. 1, 85s.; Nos. 3, 80s.;  Glengarnock 
at Ardrossan, No. 1, 86s.; No. 3, 81s.;) Eglinton, « 
Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; | Dalmelline 
ton, at Ayr, No. 1, 81s.; No. 3, s.; Shotts, at Leith, 
No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 86s.; 
No. 3, Sls. per ton. 














Finished Iron and Steel. 

There is little or no change to report regarding 
the condition of the steel and iron trades. The abnorma! 
demand for finished material, especially for such as can 
be used for munitions of war, still continues unabated 
Mills everywhere are running on full time as far as labou: 
conditions will allow, but the extreme scarcity of skilled 
and unskilled labour is curtailing the output to a con 
siderable extent. Steelmakers report that they are fully 
employed. The Admiralty and War-oftice demands are 
of an extensive nature and, coupled with the commitments 
to the French Government for shell bar are practical! 
monopolising the output from the sectional mills. Ther 
is also a fair demand for plates for Admiralty require 
ments. Specifications for plates for mercantile work ar 
scarce, and few sales are being made in the meantime 
unless for special steel. The export demand continues to 
be of a quiet nature. Black sheet makers are still busy in 
the heavy departments, and the outlook in respect of the 
thick gauges is regarded as exceedingly good. The demand 
for the thin gauges, however, remains unsatisfactory 
Malleable iron makers, though handicapped by scarcity 
of labour, are turning out a lot of material in their iron 
and steel departments, and in some cases have eight weeks 
specifications in hand. New business is not very plentiful, 
but numerous contracts have still to be run off, and there 
are prospects of plenty of work for a long time to come. 
Makers of wrought iron and steel tubes could do with 
more orders in their export department, but are doing 
a good business on home account. 


Coal 

The weaker conditions prevailing in the coal trade 
may partly be attributable to the licensing question, 
which not only occasions delays, but the refusal in some 
eases to grant certificates is at times rather upsetting. 
With arrangements made in advance, one cannot always 
find an outlet for a consignment, which through refusal 
may fall back upon the market. The long spell of summer 
weather has reduced the household consumption to a 
minimum, while the demand for gas-making qualities 
is not improving. The industrial requirements, however, 
show no falling off, and coastwise shipments in the western 
district are particularly well maintained. Splints are a 
little more active than last week, while ells also are busier. 
Prices of both qualities, however, are unchanged. Naviga 
tions are still the strongest feature in the’ market, but 
ordinary steams are weak and prices easy. Washed 
produce is somewhat scarce and values are improving, 
particularly for treble nuts. The position in Fifeshire 
and the Lothians cannot be called satisfactory, and 
business has been entirely upset by the licensing difficulty. 
The aggregate shipments from Scottish ports during the 
past week amounted to 242,534 tons, compared with 
233,362 in the preceding week, and 346,786 tons at the 
same period in 1914. Ell coal is quoted, f.o.b. at Glasgow, 
15s.; splints, 15s. to 18s.; navigations, 21s. 6d. to 23s.; 
steams, 13s. 6d. to 16s. 6d.; trebles, 16s. 3d. to 16s. 6d.; 
doubles, 15s. 9d. to 16s. 3d.; singles, 16s. to 16s. 6d.; 
best screened navigations, f.o.b. at Methil or Burntisland, 


24s. to 25s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THROUGHOUT the past week attention has been 
focussed on the steps being taken for settling the differ- 
ences of the coalowners and the miners in relation to the 
new wage agreement. The old agreement expired on 
Wednesday, June 30th, and although business men felt 
very sanguine that no general stoppage would occur in 
the coalfield, nevertheless the possibility of serious trouble 
here and there on the non-unionist question was a factor 
that was disquieting, and the ugly mood displayed by the 
miners in some quarters encouraged fears of very 
serious happenings in the coalfield. Mr. Lloyd George. 
Mr. Walter Runciman, and Sir George Askwith have daily 
been having interviews with the miners’ leaders, but the 
men have all along displayed a most rooted objection to 
compulsory arbitration, inasmuch as this takes away 
from labour its strongest weapon for securing concessions 
from the employers. So much has been heard at different 
periods of the fabulous profits made by coalowners that 
the latter considered it advisable to publish the results 
of the audit of their books. Returns were submitted to 
the Conference from seventy-nine members of the 
Monmouthshire and South Wales Coalowners’ Association, 
with an annual output of 33,983,829 tons and employing 
121,722 men. The report of the auditors showed that 
the total profit for the year ending December 31st, 1914, 
or in the financial year ending nearest to that date, after 





payraent of interest on debentures or other loans and pre- 
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ference shares, is £1,712,047 5s. 3d., which works out at 
Is. 0.9d. per ton on the above output. The following 
analysis of the returns is furnished :— 





Profits. 
No. of No. of men Output. 
firms, Profit per ton. Tans, 
ae. ee . -» 1,620,037 
12... .. 8d. and under 6d, -- 98,209,123 
i ee »» 9d, cs be ce eee 
Goat: 4. ” ls. se et) oe SSR 
ee ms 1s, 6d. os cc co 4,602,960 
Su« .s eS 2s. ae 8,033,746 
2 . oo Oh ss 2s. 6d... 1,420 432,776 
5 .. .. 28, 6d. andupwards .. 18,676 4,802,074 
Loss or No Profits. 
No. of No. of men Output. 
firms. Loss per ton. employed. Tons. 
16 -- Under 1s < 22,303 .. .. .. £,606,230 
O ss a. I Rao: Us 3 OS ae 781,012 
4 .. Amount not disclosed 1,670 323,903 


The above analysis was supplemented by an_ official 
statement from the Coalowners’ Association in which it 
was pointed out that the total output of 33,983,829 tons 


represented by the colliery companies and firms, the trading ' 


results of which in 1914 had been summarised by the 
auditors, included the outputs of by far the greater pro- 
portion of the collieries situated in the steam coal area of 
the coalfield. The official comment proceeded as follows :— 
“It will be seen that, of the total quantity produced 
. + « « 6,711,175 tons, or 19.8 per cent., was produced 
either at a loss or without profit on the ordinary capital, 
while the proportions of the total output making profits 
under Is., Is. 6d., 2s., and 2s. 6d. per ton are shown in 
the following statement :—47.4 per cent. (16,112,303 
tons) of the total production of nearly 34,000,000 tons 
made a profit of less than Is. per ton; 60.9 per cent. 
(20,715,233 tons) of the total output yielded a profit of 
under Is. 6d. per ton; 84.6 per cent. (28,748,979 tons) 
yielded a profit of less than 2s. per ton. Only on an output 
of 5,234,850 tons, or 15.4 per cent. of the total production, 
was there earned a profit of 2s. 6d. and over per ton on 
the ordinary capital, while nearly three times this quan- 
tity, produced by twenty-nine colliery concerns, was 
marketed either at a loss or at a profit of less than 6d. per 
ton. A fact of great importance, but one which perhaps 
is not generally known, is that the steam coals requi- 
sitioned for naval purposes are supplied by the colliery 
owners at prices fixed by the Admiralty. In view of the 
most misleading and grossly exaggerated statements 
concerning the colliery owners’ profits, the coalowners of 
South Wales consider it only fair that these facts should 
be brought to the notice of the public and left to its judg- 
ment.” Mr. T. E. Watson, president of the Cardiff 
Chamber of Commerce, has also come forward in defence 
of the coalowners and given some figures to rebut the 
arguments of the workmen for a revision of the wage agree- 
ment. Speaking with regard to the colliery in which he 
is interested, he said that its costs for the month of May 
as compared with the previous month was increased by 
the war bonus of 17} per cent. to the extent of Is. 10d. 
per ton on the large coal or Is, 2d. per ton on the through 
coal. He believed it would be found that Is. 6d. was the 
minimum amount of extra cost put upon the production 
of coal by the war bonus. Giving the effect from another 
point of view, he said that the average wage per collier 
of every man employed in the pit in the month of May 
was 9s. 4. 1d. per day. The maximum wage was 17s. 9.3d. 
per day. Another point that was overlooked was the fact 
that the collier, in addition to his wages, received coal at 
6s. per ton and got his cottage at a rent of 6s., or in some 
eases 6s. 3d. to 6s. 6d. Higher wages, however, did not 
mean increased production. Their average absenteeism 
in the early part of the year was a little over 11 per cent., 
but for the month of May it was 14.51 per cent. Lord 
Aberconway, at the annual meeting of the Tredegar Iron 
and Coal Company, showed how costs had materially 
risen. Their working costs, he said, had gone up between 
1909 and 1914 by 3s. 2d. a ton, and beyond that there was 
the war bonus of 17} per cent., which added another Is. Id. 
per ton to their large coal costs. 


The Restriction of Outputs. 


The trade further is still hampered by the restric- 
tion on exports. At one time it was current that the 
restriction on exports to Spain had been removed, but this 
turned out to be incorrect. A few licences have been 
granted for South America, but nothing like sufficient to 
have any steadying effect on the market. In the case of 
one well-known Eastern Valley colliery work was stopped 
purely as the result of the difficulty in securing licences for 
export ; but the interruption of work was not of long 
duration. Mr. Runciman was notified of the facts and the 
colliery made an early restart, licences being granted. 
The Egyptian Government authorities, who recently asked 
for tenders for 50,000 tons of large steams for shipment over 
July and August, have again asked firms to send in prices. 
On the previous occasions tenders were invited when the 
market was round about 35s. for second Admiralties and 
quotations were round about this basis, but within a few 
days of the tenders going in market values slumped under 
the influence of the restriction of exports, and as a conse- 
quence the tenders were not accepted. It was expected 
that the authorities would secure their requirements 
through the Admiralty, but this turns out to be incorrect, 
as the Egyptian authorities have asked for fresh prices, 
which naturally are shillings below the previous figures 
sent in. 


Labour Affairs, 


Apart from the negotiations between the Govern- 
ment, the coalowners, and the miners’ leaders on the 
question of the new agreement, the non-unionist problem 
still causes considerable anxiety. No sooner is the trouble 
at the Coldely Collieries got over than 1700 men are out 
at the Ton Pentre pits belonging to the Ocean Coal Com- 
pany. There is also trouble brewing in the Tonyrefail 
district, one of the collieries being the Cilely Atlantic 
Merthyr, where 600 men are employed. Permission has 
been asked for the men to hand in their notices. 


Current Business. 


New business has been extremely difficult lately. 
The labour situation has retarded operations very consider- 





ably except in the matter of prompt shipment. But even 
in this respect very little has been done, with the result 
that heavy stocks of coal have accumulated, especially 
of inferior qualities. The small number of licences granted 
for export to neutral countries has checked business, 
and many collieries have experienced the utmost difficulty 
in clearing wagons to enable them to keep their pits work- 
ing regularly. Salesmen were ready to take from 26s. to 
28s. for ordinary second Admiralties for prompt loading, 
but for forward shipment their ideas were several shillings 
higher. Inferior large coals could be obtained on very 
favourable terms for early shipment, but smalls show a 
rather steadier tone in view of the fact that shipments to 
France were on a rather more active scale. Best bunkers 
were about 19s. 6d. to 20s., with cargo descriptions ranging 
from 14s. to 16s. Patent fuel keeps about 35s., but pitwood 
is in good supply and rules about 27s. to 28s. 


LATER. 


The market shows no very material change. Coals, 
especially of lower grades, are in very plentiful supply, 
and substantial concessions are obtainable in cases where 
collieryowners are pressed for a ready supply of wagons. 
Values, however, are very irregular, there being a number 
of instances in which salesmen who are well placed decline 
to make any reduction. Business is very restricted, and 
anxiety was displayed concerning the negotiations over 
the new wage agreement.. The fact that the Government 
indicates its intention of regulating prices kept operations 
within narrow limits, there being no disposition to deal 
except in the matter of supplies for fairly prompt loading. 
Values of both large and small coals on the whole showed 
no material alteration. There is much relief at. the 
settlement of the dispute at the eleventh hour. 


Munitions, 

The various committees formed in South Wales 
are reported to be making great progress with the schemes 
for increasing the production of munitions. The Govern- 
ment is reported to have taken over the Uskside Engi- 
neering Works at Newport, while War-office sanction has 
been received for the establishment of a national shell 
factory in the western area. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 











best seconds, nominal ; seconds, 26s. to 28s.; ordinaries, 
25s. to 26s.; best drys, 27s. to 28s.; ordinary drys 
24s. to 25s.; best bunker smalls, 19s. 6d. to 20s.; 
best ordinaries, 18s. 6d. to 19s.; cargo smalls, 15s. 
to 16s.; inferiors, 14s. to 15s.; washed smalls, 20s. 


to 21s.; best Monmouthshire black vein large, 26s. to 
27s.; ordinary Western Valleys, 24s. to 25s.; best Eastern 
Valleys, 21s. to 23s.; seconds, Eastern Valleys, 19s. to 
20s. bituminous coal: Best households, 29s. to 30s.; 
good households, 27s. to 28s.; No. 3 Rhondda large, 27s. 
to 28s.; smalls, 21s. to 22s.; No. 2 Rhondda large, 23s. to 
25s.; through, 21s. to 23s.; smalls, 17s. to 19s.; best washed 
nuts, 26s. to 27s.; seconds, 23s. to 25s.; best washed peas, 
24s. to 25s.; seconds, 22s. to 23s. Patent fuel, 33s. to 
35s. Coke: Special foundry, 40s. to 42s. 6d.; good 
foundry, 35s. to 38s.; furnace, 30s. to 33s.  Pitwood, 
ex ship, 27s. to 28s. 

















Newport (Mon.). 


The market in Monmouthshires has during the 
past week weakened for prompt shipment, especially 
inferior qualities, but the opinion held is that values have 
now pretty well touched bottom. Tonnage has improved 
slightly and buyers show more disposition to arrange 
supplies. Smalls keep fairly steady upon a moderately 
good demand. Approximate prices :—Steam coal: Best 
Newport black vein large, 26s. to 27s.; Western Valleys 
24s. to 25s.; Eastern Valleys, 21s. to 23s.; other sorts, 
19s. to 20s.; best smalls, 18s. to 18s. 6d.; seconds, 17s. to 
l7s. 6d. Bituminous coal: Best house, 28s. to 29s.; 
seconds, 26s. to 27s. Patent fuel, 33s. to 34s. Pitwood, 
ex ship, 27s. 6d. to 28s. 





Swansea, 


The anthracite market displays a very good tone, 
and Swansea Valley large continues to command enhanced 
prices. Machine-made cobbles have been in good demand 
and incline to advance. French nuts are very firm and 
higher figures are commanded for stove nuts. Rubbly 
culm has not moved much, but duff has eased down 
slightly. Steam coals continue easy. Approximate 
quotations :—Anthracite: Best malting large, 23s. to 
25s.; second malting large, 20s. to 21s. 6d.; big vein large, 
18s. 3d. to 21s.; red vein large, 18s. to 19s.; machine-made 
cobbles, 28s. to 3ls.; French nuts, 29s. to 32s.; stove 
nuts, 28s. 6d. to 30s.; beans, 24s. 6d. to 25s. 3d.; machine- 
made large peas, 17s. 9d. to 18s. 6d.; rubbly culm, Ils. 6d. 
to 12s.; duff, 6s. 6d. to 7s. Steam coal: Best large, 27s. 
to 29s.; seconds, 22s. to 26s.; bunkers, 18s. 6d. to 2ls.; 
smalls, 14s. to 15s. 6d. Bituminous coal: No. 3 Rhondda 
large, 26s. 6d. to 29s.; through and through, 23s. 6d. to 
24s. 6d.; smalls, 20s. to 21s. Patent fuel, 31s. to 33d. 


Tin-plates, &c. 


By an Order in Council recently issued the exporta- 
tion of terne plates, including tin boxes and tin canisters 
for food packing, to Denmark, the Netherlands, Sweden, 
and Norway is prohibited. Tin-plate exports have been 
restricted to all these countries, except Norway, for some 
time past. Shipments could only be made after securing 
licences. About a fortnight ago exportation of terne plates 
was forbidden to all these countries, including Norway. 
The extended prohibion will further adversely affect the 
trade and lead to more spirited competition from America. 
Trade reports from America show that there is an inquiry 
for the export of about 300,000 boxes of tin-plates from 
the States and one inquiry is for 50,000 boxes for Scotland. 
The reason is not far to seek. Welsh plates are quoted 
at 18s. 9d. per box and American plates at Pittsburg about 
13s. per box. America is evidently making preparations 
to capture the Welsh markets, as reports indicate that 
the Americans are increasing the number of their mills 
very substantially. The following are the official prices 
for the Swansea Metal Exchange :—Tin-plate and other 
quotations: I.C., 20 x 14 x 112, sheets, 19s. 3d.; I-C., 





28 x 20 x 56, sheets, 19s. 9d.; IL.C., 28 x 20 x 112 
sheets, 38s. 6d.; IC., ternes, 28 x 20 x 112, sheets, 


34s. to 35s.; galvanised sheets, 24 g., £22 10s. per ton; 
block tin, £171 15s. per ton cash, £168 per ton three 
months ; copper, £82 6s. per ton cash, £83 7s. 6d. per ton 
three months. Lead: English, £26 5s. per ton; Spanish, 
£25 10s. per ton. Spelter, £105 per ton. Iron and steel : 
Pig iron: Standard iron, 65s. 6d. cash, 65s. lid. one 
month ; hematite mixed numbers, 95s. cash, 95s. 6d. one 
month ; Middlesbrough, 66s. ld. cash, 66s. 6d. one month ; 
Scotch, 71s. 103d. cash, 72s. 44d. one month; Welsh 
hematite, 105s. to 107s. 6d.; East Coast hematite, nominal; 
West Coast hematite, nominal. Steel bars: Siemens 
£7 10s.; Bessemer, £7 10s. Steel rails, heavy sections, 
£8 2s. 6d. 








FORTHCOMING ENGAGEMENTS. 


MONDAY, JULY 5ru. 

NorTrincHaM Society OF ENGINEERS.—Visit to Guardian 
Oftices, South Sherwood-street, Nottingham, to inspect plant 
and various printing processes. 4 p.m. Meeting in connection 
with the manufacture of munitions of war, Welbeck Hotel, 
7.30 p.m. 

WEDNESDAY, JULY 7ru. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. ‘Modern Munitions of War,’ by Professor Vivian B. 
Lewes. 4.30 p.m. 

WEDNESDAY, JULY 1l4ru. 

Roya Sanitary Instirute.—Provincial sessional meeting, 
Town Hall, Yeovil. Discussions on “* Water Supplies to Rural 
and Small Urban Areas” and “ Prevention of Minor Infectious 
Diseases.” ll a.m. Visits in the afternoon to a ** Skin Dressing 
Yard and Glove Factory ” and the St. Ivel Creamery, Cheese 
and Food Packing Works. 








CATALOGUES. 

A SAMPLE of a new pattern of a quick make and break tumbler 
switch has been forwarded to us by J. H. Tucker and Co., of 
King’s-road, Hay Mills, Birmingham. The switch has a very 
good appearance. It is one of the firm’s standard flat type 
switches, the diameter of the base being 2}in. and the overall 
projection is only 1jin. The movement is very simple. A posi- 
tive action is obtained in the initial opening and closing of the 
switch. The contacts are designed on special lines. For insulat- 
ing purposes micanite is used throughout. The base is of 
vitrified porcelain. It is customary, we are told, for the firm to 
subject all new apparatus to a very severe test before they are 
put upon the market, and the movement of this switch has been 
mechanically operated on test for over 2,000,000 times without 
breaking down. 

RaANsoMEs, Sims AND JEFFERIES, Limited, of Ipswich, are 
now building electric commercial vehicles. We have recently 
received a pamphlet which sets forth in a concise manner the 
advantages which these vehicles offer, and it gives particulars 
and drawings of the different forms this firm is prepared to 
make. They are divided into four classes: (1) simple chassis, 
(2) flat-top lorries, (3) tipping wagons, (4) tower wagons. The 
firm, however, is prepared to make special bodies to suit specific 
requirements. Judging from the specifications and drawings 
in the pamphlet these ‘‘ Orwell” electric vehicles are of very 
simple construction and they are built in accordance with the 
most up-to-date practice. The customer is apparently at 
liberty to choose any reliable make of battery. The makers 
have made arrangements with several battery manufacturers 
to inspect and maintain the batteries at a fixed rate. We gather 
that the Chloride Electrical Storage Company, Limited, will 
supply its Ironclad Exide batteries under a two years’ guarantee 
on a similar basis to that adepted by tire manufacturers, whilst 
the Tudor Accumulator Company will maintain its batteries 
in a good state of efficiency for a period of five or ten years at 
a fixed rate per car-mile. Those who are in any way interested 
in electric vehicles will do well to obtain a copy of this pamphlet. 
Ransomes, Sims ‘and Jefferies, Limited, we believe, are the first 
British manufacturers to have taken up the building of electric 
vehicles since the outbreak of the war, and it is to be hoped that 
it will secure a good share of the business that has hitherto been 
done in this country by electric vehicle manufacturers in Ger- 
many. The selling agents for these ‘* Orwell ”’ electric vehicles 
are Mossay and Co., Limited, of Queen Anne’s-chambers, 41, 
Tothill-street, Westminster, S.W 

Tue Dominion Bridge Company, Limited, of Montreal, 
Canada, has sent us an excellent catalogue on bridges and steel 
structures. The Dominion Bridge Company, Limited, of 
Lachine, Canada, had its origin in a small concern located in 
Toronto and known as the Toronto Bridge Company. This 
company was founded in 1879 to cope with a demand for iron 
and steel bridge work, which was at that time springing up in 
Canada. During its earliest years the company erected numerous 
highway and railway bridges of various types, plate and lattice 
girders, pin and riveted trusses, trestles and viaducts, as well 
as several buildings for industrial purposes, and by 1882 the 
owners decided to organise and equip for the manufacture of 
the various larger bridges which were at that time receiving the 
attention of promoters and engineers. New property was 
acquired in the town of Lachine, Quebec, about seven miles 
west of Montreal, and in 1883 the Dominion Bridge Company, 
Limited, was incorporated, the Toronto organisation being 
carried as a branch. A shop was built on the Lachine site, was 
well equipped with the best class of machinery then available. 
In fulfilment of the hopes of the managers of the company 
the contract for the St. John cantilever bridge was secured 
soon after incorporation. Reference is made to this bridge on 
pages 14-15 of the catalogue, where an illustration during 
erection is given. As this work was nearing completion the 
company was awarded the contract for the steel work in con- 
nection with the Canadian Pacific Railway bridge over the 
St. Lawrence River above the Lachine Rapids. This became 
one of the famous bridges of the continent, and is described and 
illustrated. From about this time—1886—the development of 
Canada and Canadian railways became much more rapid, and 
the company built in quick succession a series of important 
bridges in various parts of the Dominion. The catalogue con- 
tains many illustrations showing bridges, &c., which the firm 
has built. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Mr. B. M. RENTON, of Market Place-buildings, High-street, 
Sheffield, informs us that he has sold his Midland works and steel 
forging business to Thos. Firth and Sons, Limited, but that he 
is continuing his business of iron and steel merchant at the 
above address under the style of B. M. Renton and Co. 

Messrs. DupGEON AND Gray, consulting engineers and 
marine surveyors, of 89, Aldgate, London, E., inform us that for 
family reasons they have as from the Ist inst. converted their 
business into a limited liability company bearing the name of 
Dudgeon and Gray, Limited. The governing directors will be 
the present partners of the firm, Messrs. Alexander John Dudgeon 
and Harry Gray. The conversion will not affect the general 
conduct of the business, which will be carried on as heretofore. 
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MUNITIONS OF WAR BILL. 


THE following is the full text of the Bill, designed 
to accelerate the production of munitions of war, 
which Mr. Lloyd George introduced in the House of 


Commons on June 23rd :— 


A Brit to make provision for furthering the efficient manufacture, 
transport, and supply of munitions for the present war ; and 
for purposes incidental thereto. 


PART I. 
SETTLEMENT OF LABOUR DIFFERENCES. 


1.—(1) If any difference exists or is apprehended between 
any employer and persons employed, or between any two or more 
classes of persons employed, and the difference is one to which 
this Act applies, that difference, if not determined by the parties 
directly concerned or their representatives or under existing 
agreements, may be reported to the Board of Trade, by or on 
behalf of either party to the difference. 

(2) The Board of Trade shall consider any difference so 
reported and take any steps which seem to them expedient to 
promote a settlement of the difference, and, in any case in which 
they think fit, may refer the matter for settlement either in 
accordance with the provisions of the First Schedule to this Act 
or, if suitable means for settlement already exist in pursuance 
of any agreement between employers and persons employed, for 
settlement in accordance with those means. 

(3) The award on any such settlement shall be binding both 
on employers and employed and may be retrospective ; and if 
any employer, or person employed, acts in contravention of, or 
fails to comply with, the award, he shall be guilty of an offence 
under this Act. 


PROHIBITION OF LOCK-OUTS AND STRIKES IN CERTAIN 
CasEs. 

2.—(1) An employer shall not declare, cause or take part 
in a lock-out, and a person employed shall not take part in a 
strike, in connection with any difference to which this Part of 
this Act applies, unless the difference has been reported to the 
Board of Trade, and one month has elapsed since the date of the 
report, and the difference has not during that month been 
referred by the Board of Trade for settlement in accordance 
with this Act. 

(2) If any person acts in contravention of this section, he 
shall be guilty of an offence under this Act. 


DIFFERENCES TO WHICH Part I. APPLIEs. 


3.—The differences to which this Part of this Act applies 
are differences as to rates of wages, hours of work, or otherwise 
as to terms or conditions of or affecting employment on the 
manufacture or repair of arms, ammunition, ships, vehicles, or 
any other articles required for use in war, or of the machines 
or tools required for that manufacture or repair (in this Act 
referred to as munitions work); and also any differences as 
to rates of wages, hours of work, or otherwise as to terms or 
conditions of or affecting employment on any other work of any 
description if this Part of this Act is applied to such a difference 
by his Majesty by Proclamation on the ground that in the 
opinion of his Majesty it is expedient in the national interest 
that this Part of this Act should apply thereto. 

This Part of this Act may be so applied to such a difference 
at any time, whether a lock-out or strike is in existence in con- 
nection with the difference to which it is applied or not. 


PART II. 


CONTROLLED ESTABLISHMENTS. 


4.—If the Minister of Munitions considers it expedient for 
the purpose of the successful prosecution of the war that any 
establishment in which munitions work is earried on should be 
subject to the special provisions as to limitatiqn of employers’ 
profits and control of persons employed and other matters con- 
tained in this section, he may make an order declaring that 
establishment to be a controlled establishment, and on such 
order being made the following provisions shall apply thereto :— 


(1) Any excess of the net profits of the controlled esta- 
blishment over the amount divisible under this Act, as 
ascertained in accordance with the provisions of this Act, 
shall be paid into the Exchequer. 

(2) Any proposal for any change in the rate of wages, 
salary, or other emoluments of any class of persons employed 
in the establishment shall be submitted to the Minister 
of Munitions, and shall not be made without his consent : 

Provided that if the Minister of Munitions so directs, 
or if the Minister’s consent is withheld and the persons 
proposing the change so require, the matter shall be referred 
tor settlement in accordance with the provisions of the First 
Schedule to this Act, and the consent of the arbitration 
tribunal, if given, shall in that case have the same effect 
as the consent of the Minister of Munitions. 

(3) Any rule, practice, or custom not having the force 
of law which tends to restrict production or employment 
shall be suspended in the establishment, and if any person 
incites or encourages any employer or person employed to 
comply, or continue to comply, with such a rule, practice, 
or custom, that person shall be guilty of an offence under 
this Act. 

If any question arises whether any rule, practice, or 
custom is a rule, practice, or custom which tends to restrict 
production or employment, that question shall be referred 
to the Board of Trade, and the Board of Trade may either 
determine the question themselves or, if they think it 
expedient, refer the question for settlement in accordance 
with the provisions contained in the First Schedule to this 
Act. The decision of the Board of Trade or arbitration 
tribunal, as the case may be, shall be conclusive for all 
purposes. 

(4) The owner of the establishment shall be deemed to 
have entered into an undertaking to carry out the provisions 
set out in the Second Schedule to this Act. 

(5) Any person employed in the establishment shall 
comply with any regulations made applicable to that 
establishment by the Minister of Munitions with respect 
to the general ordering of the work in the establishment 
with a view to attaining and maintaining a proper standard 
of efficiency and with respect to the due observance of the 
rules of the establishment. 

If any person so employed acts in contravention of or 
fails to comply with any such regulations, that person shall 
be guilty of an offence under this- Act. 

(6) The owners of an establishment shall have power, 
notwithstanding anything in any Act, Order, or deed under 
which they are governed, to do all things necessary for 
compliance with any provisions of this section, and any 
owner of an establishment shall comply with any reason- 
able requirements of the Minister of Munitions as to informa- 


° tion or otherwise made for the purposes of this section, and, 
if he fails to do so, shall be guilty of an offence under this 
Act. 


Where in any establishment munitions work is carried on 
in some part of the establishment but not in other parts, the 
Minister of Munitions may, if he considers that it is practicable 
to do so, treat any part of the establishment in which munitions 
work is not carried on as a separate establishment, and the 
provisions of this Act shall take effect accordingly. 





SUPPLEMENTARY PROVISIONS AS TO THE LIMITATION 
OF THE PROFITS OF THE CONTROLLED EsTABLISHMENT. 


5.—(1) The net profits of a controlled establishment shall 
be ascertained in accordance with the provisions of this section 
and rules made thereunder and the amount of profits divisible 
under this Act shall be taken to be an amount exceeding by one- 
fifth the standard amount of profits. 

(2) The standard amount of profits for any period shall be 
taken to be the average of the amount of the net profits for the 
two corresponding periods completed next before the outbreak 
of the war. 

(3) If in any case it is represented to the Minister of Munitions 
that the net profits of all or any other establishments belonging 
to the same owner should be brought into account or that the 
average under this section affords or may afford an-unfair stand 
ard of comparison, the Minister may, if he thinks just, allow 
those net profits to be brought into account in accordance with 
the representation, or substitute for the average such an amount 
as the standard amount of profits as may be agreed upon with 
the owner of the establishment, or may, if he thinks fit, refer 
the matter to be determined by a referee or board of referees 
appointed or designated by him for the purpose, and the decision 
of the referee or board shall be conclusive on the matter for all 
purposes, 

(4) The Minister of Munitions may make rules for carrying 
the provisions of this section into effect. 


VoLunTARY UNDERTAKING TO WoRK FOR MINISTER OF 
MUNITIONS. 


6.—(1) If any workman in accordance with arrangements 
made by the Minister of Munitions with or on behalf of trade 
unions enters into an undertaking with the Minister of Munitions 
that he will work at any controlled establishment to which he 
may be assigned by the Minister, and be subject to the penalty 
imposed by this Act if he acts in contravention of or fails to 
comply with the undertaking, that workman shall if he acts 
in contravention of or fails to comply with his undertaking be 
guilty of an offence under this Act. 

(2) If any employer dissuades or attempts to dissuade a work- 
man in his employment from entering into an undertaking under 
this section, or retains or offers to retain in his employment any 
workman who has entered into such an undertaking after he 
has received notice from the Minister of Munitions that the 
workman is to work at some other establishment, that employer 
shall be guilty of an offence under this Act. 


PROHIBITION OF THE EMPLOYMENT OF PERSONS WHO 
HAVE Lerr WorK IN MuNiITION FacTorIEs. 


7.—(1) A person shall not give employment to a workman 
whose last previous employment has been on or in connection 
with munitions work in any establishment of a class to which 
the provisions of this section are applied by Order of the Minister 
of Munitions, unless he holds a certificate from his last employer 
that he left work with the consent of his employer or a certifi- 
cate from the munitions tribunal that the consent has been 
unreasonably withheld, or unless a period of six weeks, or such 
other period as may be provided by Order of the Minister of 
Munitions as respects any class of establishment, has elapsed 
since he left his last previous employment. 

(2) If any workman complains to a munitions tribunal in 
accordance with rules made with respect to those tribunals 
that the consent of an employer has been unreasonably withheld 
that tribunal may, after examining into the case, if they think 
fit, grant a certificate which shall, for the purposes of this 
section, have the same effect as a certificate from the employer. 

(3) If any person gives employment in contravention of the 
provisions of this section, he shall be guilty of an offence under 
this Act. 


APPLICATION OF Part II. TO Docks UsED By ADMIRALTY. 


8.—This Part of this Act shall apply to any docks used by 
the Admiralty for any purposes connected with the war as it 
applies to establishments in which munitions work is carried 
on, with the substitution in relation to any such docks or persons 
employed in any such docks of the Admiralty for the Minister 
of Munitions. 


PART III. 


AMENDMENT OF THE DEFENCE OF THE REALM (AMEND- 
MENT) (No. 2) Act, 1915. 


9.—The following paragraph shall be substituted for paragraph 
(d) set out in sub-section (1) of section one of the Defence of the 
Realm (Amendment) (No. 2) Act, 1915, and shall be deemed 
to have been contained in that Act, namely :— 


(d) To regulate or restrict the carrying on of any work 
in any factory, workshop, or other premises, or the engage- 
ment or employment of any workman or all or any classes 
of workmen therein, or to remove the plant therefrom 
with a view to maintaining or increasing the production of 
munitions in other factories, workshops, or premises. 


Power TO REQUIRE INFORMATION FROM EMPLOYERS. 


10.—(1) The owner of any establishment in which persons 
are employed, if so required by the Minister of Munitions, shall 
give to the Minister such information, in such form and in such 
manner, as the Minister may require as to 


(a) the numbers and classes of persons employed or likely 
to be employed in the establishment from time to time ; 

(b) the numbers and classes of machines at any such 
establishment ; 

(c) the nature of the work on which any such persons are 
employed, or any such machines are engaged, from time 
to time ; 

(d) any other matters with respect to which the Minister 
may desire information for the purpose of his powers and 
duties ; 

and may arrange with any other Government department for 
the collection of any such information. 

(2) If the owner of any establishment fails to comply with 
this section he shall be guilty of an offence under this Act. 


PENALTY FOR FALseE STATEMENTS, &c. 


11.—If any employer, or the owner of any establishment 
or any workman, for the purpose of evading any provision of this 
Act, makes any false statement or representation, or gives any 
false certificate, or furnishes any false information, or wears any 
badge in a manner calculated to deceive, he shall be guilty of an 
offence under this Act. 


PAYMENT OF MEMBERS OF ARBITRATION AND MUNITIONS 
TRIBUNALS, &c. 


12.—There shall be paid out of moneys provided by Parliament 
to any person being a member of an arbitration tribunal, munitions 
tribunal, er board of referees under this Act, or being a referee 
under this Act, and to any other officers required in connection 
with any such tribunal or board, such remuneration and travelling 
or other expenses (including compensation for loss of time) as the 
Minister of Munitions or Board of Trade, as the case may be, 
with the sanction of the Treasury may determine. 


PENALTIES. 
13.—(1) Any person guilty of an offence under this Act— 
(a) shall, if the offence is a contravention of or failure 
to comply with an award, be liable on summary conviction 
to a fine not exceeding five pounds for each day or part of 
a day during which the contravention or failure to comply 
continues, and, if the person guilty of the offence is an 





employer, for each man in respect of whom the contra- 
vention or failure-takes place ; and 

(6) shall, if the offence is a contravention of the provisions 
of this Act with respect to the prevention of lock-outs, 
be liable on summary conviction to a fine not exceeding 
five pounds, in respect of each man locked out, for each day 
or part of a day during which the contravention continues ; 


nd 
(c) shall, if the offence is a contravention of the provisions 
of this Act with respect to the prohibition of strikes, be 
liable on summary conviction to a fine not exceeding 
five pounds for each day or part of a day during which th, 
contravention continues ; and 
(d) shall, if the offence is a contravention of or failur 
to comply with any regulations in a controlled establish. 
ment or any undertaking given by a workman under Part I]. 
of this Act, be liable in respect of each offence to a fine no: 
exceeding three pounds ; and 
(e) shall, if the offence is a contravention of or failure 
to comply with any other provisions of this Act, be liable 
in respect of each offence on summary conviction to a fine 
not exceeding fifty pounds. 


(2) A fine for any offence, being a contravention of or failure 
to comply with any regulations in a controlled establishment 
or any undertaking given by a workman under Part II. of this 
Act, shall be recoverable only before the munitions tribunal 
established for the purpose under this Act. 


Munitions TRIBUNALS. 


14.—-(1) The munitions tribunal shall be a person appointed 
for the purpose by the Minister of Munitions sitting with two 
or some other even number of assessors, one-half being chosen 
by the Minister of Munitions from a panel constituted by the 
Minister of Munitions of persons representing employers and 
the other half being so chosen from a panel constituted by the 
Minister of Munitions of persons representing workmen. 

The Admiralty shall be substituted for the Minister of 
Munitions under this provision as the authority to appoint and 
choose members of a munitions tribunal to deal with offence 
by persons employed in any docks declared to be controlled 
establishments by the Admiralty. 

(2) The Minister of Munitions or the Admiralty shall con 
stitute munitions tribunals as and when occasion requires, 

(3) Rules may be made for regulating the procedure of the 
munition tribunals so far as relates to their jurisdiction with 
respect to offences under this Act by a Secretary of State, and so 
far as relates to any other matters which are referred to them 
under this Act by the Minister of Munitions, and rules made 
by the Secretary of State under this provision may apply, with 
the necessary modifications, any of the provisions of the Summary 
Jurisdiction Acts which it appears expedient to apply. 

In the application of this provision to Scotland the Secretary 
for Scotland shall be substituted for the Seeretary of State, and 
any provisions relating to the sheriff sitting summarily for the 
Summary Jurisdiction Acts, and in the application of this 
provision to Ireland the Lord Lieutenant shall be substituted 
for the Secretary of State. 

(4) A person employed or workman shall not be impriscened 
in respect of the non-payment of a fine imposed by a munitions 
tribunal, but that tribunal may, without prejudice to any other 
available mean® of recovery, make an order requiring such 
deductions to be made on account of the fine from wages due 
to tha person employed or workman as the tribunal think fit, 
and requiring the person by whom the wages are paid to account 
for any sums deducted in accordance with the order. 


APPLICATION OF DocuMENTARY EVIDENCE ACTS TO 
MINISTRY OF MUNITIONS. 


15.—The Documentary Evidence Act, 1868, as amended by 
the Documentary Evidence Act, 1882, shall apply to the Minister 
of Munitions in like manner as if that Minister were mentioned 
in the first column of the Schedule to the first-mentioned Act, 
and as if that Minister, or a secretary in the Ministry or any 
person authorised by the Minister to act on his behalf, were 
mentioned in the second column of that Schedule, and as if 
the regulations referred to in those Acts included any document 
issued by the Minister. 


INTERPRETATION, 


16.—In this Act, unless the context otherwise requires— 


(a) the expression “lock-out”? means the closing of a 
place of employment, or the suspension of work, or the 
refusal by an employer to continue to employ any number 
of persons emploved by him in consequence of a dispute, 
done with a view to compelling those persons, or to aid 
another employer in compelling persons employed by him, 
to accept terms or conditions of or affecting employment ; 

(b) the expression “ strike ” means the cessation of work 
by a body of persons employed acting in combination, or 
a concerted refusal or a refusal under a common under- 
standing of any number of persons employed to continue 
to work for an employer in consequence of a dispute, done 
as a means of compelling their employer or any body of 
persons employed, or to aid other workmen in compelling 
their employer or any body of persons employed, to accept 
or not to accept terms or conditions of or affecting employ- 
ment. 

SHort TItce. 
17.—(1) This Act may be cited as the Munitions of War 
Act, 1915. 
(2) This Act shall have effect only so long as the office of 
Minister of Munitions and the Ministry of Munitions exist. 


SCHEDULES. 
ScHEDULE I. 
1.—Any difference, matter or question to be referred for settle- 
ment in accordance with the provisions of this Schedule shall 
be referred to one of the three following arbitration tribunals :— 
(a) The Committee appointed by the First Lord of the 
Treasury known as the Committee on Production ; or 
(b) A single arbitrator to be agreed upon by the parties 
or in defult of agreement appointed by the Board of 
Trade ; or 
(c) A court of arbitration consisting of an equal number 
of persons representing employers and persons representing 
workmen with a chairman appointed by the Board of 
Trade. 
2.—The tribunal to which the reference is made shall be 
determined by agreement between the parties to the difference 
or in default of such agreement by the Board of Trade. 
3.—The Arbitration Act, 1889, shall not apply to any reference 
under the provisions of this Schedule. 


Scnevute II. 

1.—Any departure during the war from the practice ruling 
in the workshops, shipyards, and other industries prior to the 
war, shall only be for the period of the war. 

2.—No change in practice made during the war shall be 
allowed to prejudice the position of the workmen in the owners’ 
employment, or of their trade unions in regard to the resumption 
and maintenance after the war of any rules or customs existing 
prior to the war. 

3.—In any readjustment of staff which may have to be affected 
after the war priority of employment will be given to workmen 
in the owners’ employment at the beginning of the war who have 
been serving with the colours or who were in the owners’ employ- 
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ment when the establishment became a controlled establish- 
ment. 

-Where the custom of a shop is changed during the war 
by the introduction of semi-skilled men to perform work hitherto 
performed by a class of workmen of higher skill, the rates paid 
shall be the usual rates of the district for that class of work. 


5.—The relaxation of existing demarcation restrictions or 
admission of semi-skilled or female labour shall not affect 
adversely the rates customarily paid for the job. In cases 


where men who ordinarily do the work are adversely affected 
thereby, the necessary readjustments shall be made so that they 
can maintain their previous earnings. 

6.—A record of the nature of the departure from the cons 
ditions prevailing when the establishment became a controlled 
establishment shall be kept, and shall be open for inspection 
by the authorised represeiitative of the Government. 
7.—Due notice shall be given to the workmen concerned 
wherever practicable of any changes of working conditions which 
it is desired to introduce as the result of the establishment 
héecoming a controlled establishment, and opportunity for local 
consultation with workmen or their representatives shall be 
uiven if desired. 

8.—-All differences with workmen engaged on Government 
work arising out of changes so introduced or with regard to 
wages or conditions of employment arising out of the war shall 
be settled in accordance with this Act without stoppage of work. 

9, —Nothing in this Schedule (except as provided by the fourth 
paragraph thereof) shall prejudice the position of employers or 
persons employed after the war. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buidings, Chancery-lane, W.C., at 6d. 
each, 

The date first given ts the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification, 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


14,149. June 12th, 1914.—ImMPROovEMENTS IN TUBULAR 
SuRFAcE CONDENSERS, Donald Barns Morison, of Hartle- 
pool Engine Works, Hartlepool, Durham. 

The condenser tubes A pass through the tube-plate B, which 
is provided with glands H and ferrules C, and each tube is 
provided with a funnel D, the tubular end of which is inserted 
into the ferrule C, the other end of the funnel being conically 
flared to such an extent as will bring the flares of the adjacent 
funnels in abutment or in close proximity with each other. 
In the two left-hand drawings the periphery of the flares are 
hexagonal and abut against each other, the funnels presenting 
to the water a surface in one plane, or approximately in one 
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plane, with a conical entry to each tube. In the two right-hand 
drawings the periphery of the flares are circular, but it will 
be understood that they may be of any convenient shape. The 
funnels D may be formed in any convenient manner, as, for 
example, they may be stamped out of short pieces of condenser or 
other tubing, and the tubular ends of the funnels may be slotted at 
E and sprung into the ferrule ends in order to give them such a 
firm holding as will maintain the plane surface. By means of 
the apparatus described, the resistance to the flow of water into 
the tubes is decreased, thereby favourably influencing the head 
and therefore the pumping power, the surface presented to the 
water being one which will minimise the tendency for flocculent 
material to be caught near the entrance to the tubes.—June 9th, 
1915. 


INTERNAL COMBUSTION ENGINES. 


14,838. June 20th, 1914.—-A MeTuop oF OBTAINING A SUFFI- 
CIENTLY HiGH TEMPERATURE FOR THE EFFICIENT RUNNING 
on Ligut Loap oF AN INTERNAL CoMBUSTION ENGINE 
USING PARAFFIN, KEROSENE OR OTHER HEAvy OIL, James 
Macdougall Mackintosh, 21, Grange-road, Edinburgh. 

The exhaust gases from the cylinder M pass into the pipe N 
and their subsequent progress will depend on the load on the 

engine. As the load is reduced by the exhaust the throttle valve P 

is gradually shut, either automatically by the governor or as 

required by the person in charge. As P is closed, the proportion 
of exhaust gases passing into the chamber O at O, and rejoining 
the exhaust pipe at O, is increased ; also, as the passageway 
through O is much more restricted than the other, there will be 

a decided increase of back-pressure, work will have to be done 

by the piston in order to expel the exhaust gases from the 

cylinder, and consequently they will leave the cylinder at a 

higher temperature than if they had been allowed a free outlet. 

In order to give the exhaust gases time to escape through the 

restricted passage the exhaust valve on the engine should be 

arranged so as to close, perhaps, 15 deg. to 20 deg. after the crank 
has passed the inner dead centre—that is, slightly later than is 
usual. The additicnal heat obtained is used to heat the oil 
fuel being pumped through the heater O. In the arrangement 
shown the oil fuel is conducted from the usual fuel pump to Q, 
it is heated in the coil R, and from § it is led to the spraying 
valve on the side of the hot chamber of the cylinder. Part or 
all of the air supplied to the engine may also be heated by 
surrounding the heater O with an air chamber from which the 
air supply to the cylinder may be drawn. Thus the arrangement 
shown in the figure provides a means of heating both the products 
of combustion leaving and the new charge of fuel entering the 
cylinder ; it provides, further, that at full load only a small 
proportion of the abundant heat in the exhaust gases is used to 
heat the incoming charge, whereas at light load nearly all the 








heat in the exhaust gases may be used for this purpose. Another 
drawing shows the invention applied to a vertical engine, in 
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which the fuel is mixed with a certain quantity of air and 
vaporised before entering the cylinder.—June 9th, 1915. 


16,761. July l4th, 1914.—IMPROVEMENTS IN OR RELATING TO 
INTERNAL CoMBUSTION ENGINES, Adalberto Garelli, of 3, 
Via Montevecchio, Turin, Italy. 

A designates the body of the two cylinders formed together 
with the single compression chamber and provided with cooling 
ribs B; the transverse disposition of the cylinders with respect 
to the direction of movement of the vehicle—as will be perceived 
from the position of the pulley——and the passage of air between 
the two cylinders facilitates their cooling and constitute features 
of this engine. CC are two pistons interconnected by the 
spindle D, which through the medium of the connecting-rod E 
serves to operate them. The connecting-rod moves in a slot F 
formed between the two cylinders. As will be perceived from 
the drawing, the engine operates with suction in the crank 
casing. The suction ports G formed in the wall of a cylinder, 
open in a conduit H surrounding the two cylinders, and which 
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connects with a tube I coming from the carburettor. The fuel 
mixture drawn into the casing of the engine through the ports G 
is compressed therein during the descending stroke of the pistons ; 
towards the end of this stroke one of the pistons C uncovers the 
port or ports K through which the products of the combustion 
in the upper chamber of the cylinders are exhausted into the 
atmosphere ; subsequently the other piston uncovers in turn the 
port or ports L formed in the corresponding cylinder, thus 
permitting the carburetted air compressed in the casing to pass 
through the ports M of the piston and penetrate the cylinder, 
expelling the residues of the combustion. The lubrication is 
effected by mixing the oil with the fuel in the reservoir so as to 
draw therefrom into the casing a quantity in accordance with 
the output of the engine.—-June 9th, 1915. 


TURBINES. 


1757. February 3rd, 1915.—IMPROVEMENTs IN STEAM AND GaAs 
TurRBINEs, Aktiengesellschaft der Maschinenfabriken Escher, 
Wyss and Cie., of Zirich, Switzerland. 

Each pressure stage contains a rotor, and each of the rotors 
A, B and C has mounted on it three rings of rotor blades D E F, 
GHI, and J KL respectively. Petween these rotor blades 
are arranged the guide blades M and N, O and P, and Q and R 
respectively. The guide blades M and N are let into annular 
grooves in a carrying ring 8 made integral with the guide ring T 
serving for the next pressure stage. Similarly, the guide blades 
O and P of the next pressure stage are rigidly secured to an 
annular extension U of the guide ring V_ that has to guide the 
steam to the succeeding rotor blades J K L of the rotor. The 
carrying rings for the guide blades are in each case arranged in 
front of the next following guide ring. This enables these guide 
rings to be carefully machined at their outlet front faces, that 
is to say, at the face X Y of the ring T and the face X! Y! of 
the ring V and also the passages in the guide rings T and V to 
be carefully machined, more particularly at their outlet end. 
Each guide ring T or V forms with its annular extension S or U 
respectively such a light and simple casting that it can be turned 
in any suitable face lathe. If desired, all the rings can be made 
simultaneously on different machine tools and fitted with their 
respective blades, and then inserted in the casing W. The 
rigid union of the carrying rings S U with the guide rings T 
and V respectively also constitutes a very desirable means of 
stiffening the carrying rings S ard U while they are being machined 
and having the blades inserted in them, this arrangement 





preventing any twisting or deformation of the carrying rings 
at such times. It also enables the usual dummy holding rings, 
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&c., required in machining the carrying rings, where these are 
made separate, to be dispensed with.—June 9th, 1915. 


DYNAMOS AND MOTORS. 


13,709. June Sth, 1914.—-IMPROVEMENTS IN OR RELATING TO 
STARTING APPARATUS FOR ALTERNATING-CURRENT MOTORS 
OF THE Suip-RING INpDucTION TyprE, William Edward 
Milton Ayres, of 9, Grosvenor-square, Ashton-on-Mersey, 
Chester. 

The invention consists in successively short-circuiting suitable 
portions of the resistance in each of two of the phases alternately, 
no portion of the resistance in the third phase being short- 
circuited. With this arrangement the resistance between any 
two slip rings of the motor is the resultant of two sets of resist- 
ances in parallel, and as the cutting out of resistances in one 
phase reduces the resistance in the other phases at no time does 
the resistance between the three-phase windings of the rotor 
vary very greatly, and consequently only slight unbalancing of 
the currents in the phase windings of the rotor take place, and 
efficient starting is obtained. In the top left-hand diagram 
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all the resistances are in circuit, and in the bottom right-hand 
diagram all the resistances are short-circuited. In the top 
right-hand diagram the resistance between D and E! is cut out, 
and then as shown in the middle diagram the resistance between 
D and F!. Subsequently the resistance between E! and E? 
is cut out, and lastly the resistance between F! and F?, the cutting 
out of which short-cireuits the whole of the resistances. It 
is not necessary and it is seldom desirable that the ohmic value 
of each leg of the resistance in the mesh connection should be 
the same. For example, the value of the resistance between 
D and E* and D and F? may be different, and each of these may 
vary from the value of the resistance between E* and F?. The 
value of the resistance between D and E', D and F"', and so forth, 
will be determined according to the torque required on any 
particular notch of the controller.—June 9th, 1915. 


CRANES AND CONVEYORS. 


18,996. August 24th, 1914.—IMPROVEMENTS IN TELPHERS, 
CRANES, AND THE LIKE, ADAPTED TO CARRY TRIPPING 
Skips oR RECEPTACLES, Robert Dempster and Sons, Limited, 
of Rosemount Ironworks, Elland, York, and James Chris- 
topher Rowlands, of the same place. 

This invention relates to telphers, cranes, and the like, adapted 


N°18,996 


RE 3 








Ewe LN 


£ 
fr” 


to carry skips or receptacles, on which a catch or lever is operated 
when it is required to discharge their contents, the hoisting 









































B 











26 





THE ENGINEER 


July 2, F915 








ropes for the skips being wound on to a drum. The principal 
object of the invention is to prevent slackness er uneven wind- 
ing of the tripping rope of the skip, which would otherwise be 
liable to overlap in winding, with detrimental effect on its 
working. For this purpose an automatic slide is provided, 
which ensures correct winding of the tripping rope, in combina- 
tion with counterweights which regulate its tension. A indicates 
the framework of a telpher, B the cabin, C the winding drum, 
D and E hoisting ropes, F the tripping rope, G the slide carrying 
a pulley H and tooth J, the curved surface K of which registers 
in the groove in which the rope is wound. From the drum the 
tripping rope F passes over pulleys H, M, N, O, and P, and thence 
to the skip or receptacle, the pulley N being connected to counter- 
weights R capable of sliding on vertical guide bars 8.—J une 9th, 
1915. 


ORDNANCE AND ARMOUR. 


21,531. October 26th, 1914.—IMPROVEMENTS IN SIGHTING 
Appuiances, Evershed and Vignoles, Limited, and Guy 
Marquis Newbery, both of Acton-lane Works, Chiswick. 

This invention relates primarily to gun-sighting appliances 
of the kind known as aperture sights, but may be applied to 
any appliance when it is desired to divert a draught of air from 
the eye of an observer looking through such appliance. In the 
tube at convenient intervals circular diaphragms or baffle plates 
are placed, having central apertures, the edges of which are made 
to stand above the bases or outer edges of the diaphragms. 

The bases of the diaphragms are towards the eye-piece end of 
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the tube, and they may conveniently be made in the form of 
hollow truncated cones. The baffle plates are arranged so that 
no part of them comes within the angle of vision. Apertures are 
cut in the tube in advance of the base of each baffle plate to 
permit the escape of diverted air. In this manner the air pressure 
is Suecessively reduced in the compartments of the sighting 
appliance to any desired extent. A is the tubular body of the 
sighting appliance, B the eye-piece containing the aperture, C an 
india-rubber eye cap or guard, D are the hollow cones secured to 
the tubular body, E the apertures in the tubular body for the 
escape of the diverted air, F the cross wires attached to the 
tubular body.—June 9th, 1915. 


LIGHTING AND HEATING. 


8683. April 6th, 1914.—A MeEtTHop or Reparrinc ELEcTRIC 
INCANDESCENT Lamps, the Electric Utility Company, 
Limited, of 9, Cross Keys House, Moorgate-street, London, 
and Reginald Walter Long, of 96, Craven-park, Harlesden, 
London. 

The present invention relates to a method of repairing a 
broken lamp in such a manner that a portion of the hub is saved. 
The hub is first removed from the brass cap and any fragments 
of the glass of the bulb remaining joined to it are broken away. 
The hub is now cut through transversely at about the middle 
of its length and to the flanged portion is sealed the foot of a new 
stem which has been specially constructed as the closed end of 
a hub. In other words, there is sealed to the cut surface of the 
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flanged end cf the hub a new piece carrying the stem, which 
piece is the counterpart of the portion of the hub that has been 
cut off. The accompanying drawing will make the invention 
clear. It represents in elevation the hub and stem removed 
from the damaged lamp. At or about the dotted line A A the 
hub is cut through and the flanged portion B is sealed to a new 
stem made for the purpose and similar to the whole of the portion 

above the line A A.—June 9th, 1915. 

17,345. July 22nd, 1914.—ImMpROVEMENTS IN OR CONNECTED 
witH Evectric Heaters, Henry Wilson and Co., Limited, 
and William Ritchie Fairbairn, both of Cornhill Works, 
Liverpool. 

According to this invention the heater comprises a plurality 
of insulating supporting parts, each made up of a multiplicity 
of separate insulating bobbins, over each of which one of the 
turns of the resistance wire passes, and such resistance extends 
from one bobbin in one support to the other in crosswise fashion, 
and the supports are carried in brackets at each end, which are 
carried in turn by central terminals. In the drawing A repre- 
sents the bobbins, B are two shafts on which these bobbins are 
threaded, and C represents the resistance tape or strand. The 
shafts B are fixed in and supported by brackets D at each end 
of the heating unit by nuts screwed on to the ends of the shafts, 
and the two ends of the resistance are connected up electrically 
with terminals E in the centre of the brackets D. The units will 
be supported or placed in the heater or place of use in any way 








suitable to the form of the heater and the conditions of appli- 
cation, and they may be in plurality or in single arrangement 
as may be required, and the fixing of the units in their heater 
frame or carrier, whatever it may be, may be effected by passing 
the terminals E, which are externally threaded, through holes 
or into sockets and, if desired, by fastening them by nuts on their 
outer ends as well as inside. Thus it will be seen the grooved sppa- 
rate bobbins A are all arranged in contact so as to form in appear- 
ance a continuous insulator of corrugated or ribbed form ; but each 
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corrugation or ribbed part is, in fact, an independent insulator. 
The resistance C in the case shown is passed over one bobbin 
in one direction in one row or set, and is then passed between 
the space between these two sets on to the bobbins of the other 
set, and on to the same side of the bobbin as the former, so that 
the adjacent lengths of the resistance between the two sets of 
bobbins lie crosswise and intersect the general central plane of 
the heater or unit.—June 9th, 1915. 


MINES AND METALS. 


5875. March 7th, 1914.-IMPROVEMENTS IN OR RELATING TO 
REHEATING FurRNACcEs, Eickworth and Sturm Gesellschaft 
mit beschrankter Haftung, of 49, Kaiser-Wilhelm-Allee, 
Dortmund, Germany. 

This invention relates to improvements in reheating furnaces 
of the kind in which the gases of combustion pass above and 
below a substantially horizontal hearth or partition, and are 
thus divided into two streams with independently regulable 
outlets. The hot zone A is directly connected to a cool zone 
consisting of an upper part B containing the material and a lower 
part D separated from it by the thin partition C. The combustion 
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gases from a burner E of any desired kind, passing through the 
hot zone, are divided at the beginning of the cool zone into two 
streams, one of which heats the material from the top and the 
other heats the material from below. At the end of the furnace 
one gas stream escapes through the conduit F and the other 
through the conduit G. Both the conduits are provided with 
regulating devices. The material falls down at the end of the 
furnace into the hot zone.—June 9th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents 
which right, when acquired, can be retained after the war 
and is specially compiled for THe ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Register of Patents. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of four patents of the given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 27,061/06.—Furnaces ; charges, agitating. The stirring 
arms of roasting furnaces are mounted on the shaft so that they 
ean be readily detached by turning them in a plane perpendicular 
to the axis of the shaft. Maschinenbau Anstalt Humboldt, 
Germany. 

No. 27,130/06.—Printing and registering tickets. Relates 
to machines for printing and issuing railway tickets, &c., and 
recording the issues. Numbering and dating devices may be 
included. Printing plates are arranged in compartments, e.g., 
in a rectangular magazine or rotating drum or on endless chains, 
and are withdrawn wholly or partly from their compartments 
for introduction into a platen printing device, the particular 
plate being first selected by adjusting the magazine, &c., or 
the printing device, or both. A ticket blank is simultaneously 
introduced from a magazine into the printing device; after 
the impression is made the printing plate is returned to its com- 
partment and the ticket is discharged. The record is made on a 
paper strip or duplicate strips by means of type drums set 
with the plate selecting movement, or by a printing surface on 
the reverse side of the plate. Lebeis, M., Germany. 

No. 27,318/06.—Dynamo-electric machines. In dynamo- 
electric machines for firing mines, &c., the armature is driven 
by a spring through gearing, a pawl and ratchet mechanism 
being provided so that when the spring has uncoiled the arma- 
ture can overrun. Schaffler, K., and Weiss, D., Vienna. 

No. 27,422/06.—Machine guns; relates to means for regu- 
lating the speed of discharge. Deutsche Waffen and Munitions- 
Fabriken, Berlin. 

No. 27,499 /06.—-Dynamo brushes ; electric contacts. In the 
manufacture of dynamo brushes, sliding contacts, &c., from 
carbon, silicon is finely ground and intimately mixed with the 
carbon and the mixture baked at, say, 1500 deg. Cent., preferably 
in an atmosphere of nitrogen. Siemens and Co., Geb., Berlin. 
Dated February 16th, 1906. 

No. 27,503 /06.—Measuring, cutting, and winding, &c., fabrics. 
Relates to apparatus for measuring the length of pieces unrolled 
from bales or rolls of drapery goods, or for drawing off a desired 
length from a bale or roll of such goods rolling up the material,, 
and cutting it off. Zipper, E., Vienna. 

No. 27,520/06.—Electric motor control; switches. In a 





control system for electric motors the current taken by the 





motor or group of motors that first reaches full speed controls 
the rheostats governing the other motors, so that the latter are 
prevented from taking more current than the first. Kando, 
K.v., Hungary. 

No. 28,323/06.-Ordnance ; field carriages. Provision for 
enabling both slow and rapid changes to be made in the elevation 
of guns that have a toothed sector elevating gear. Krupp 
Akt.-Ges., F., Germany. Dated March 20th, 1906. 

No. 28,485/06.—Severing metals by melting. In severing 
metals by means of a flame assisted by a jet of oxygen, two 
nozzles converge towards each other at an acute angle ; through 
the one nozzle issues a mixture of gas and oxygen, a jet of oxygen 
coming from the other nozzle. The oxygen nozzle is axially 
adjustable to suit the size of the flame in use. The apparatus is 
provided with rollers to assist setting on the work, the axis of 
the rollers lying on the bisector of the angle between the two 
nozzles. Chemische Fabrik Griesheim-Elektron, Germany. 

No. 28,562/06.—-Dynamo-electric machines. In starting 
electric motors the starting resistances are automatically cut 
out, as the motor speeds up, by an electro-magnetic switch, the 
movement of which is controlled or retarded by an electro- 
magnetic relay in the main circuit. The switch also introduces 
resistance if the motor is overloaded. ‘The apparatus is adjust- 
able as to the starting and overload currents. Krupp Akt.-Ges., 
F., Germany. Dated March 22nd, 1906. 

No. 28,905/06.—Severing metals by fusion. In apparatus 
for severing metals by fusion the oxygen nozzle is arranged 
centrally within the burner nozzle and is capable of adjustment 
relative thereto. Chemische Fabrik Gresheim-Elektron, Ger- 
many. 

No. 29,311/06.—Grinding, crushing, &c.; ball mills. The 
drum of a ball mill is surrounded by concentric cylindrical sieves 
provided with helical projections to move the material falling 
through the outlet slots along the sifting surfaces. The pro- 
jections may consist of angle irons, 'T-irons, or wooden laths, or 
corrugations may be formed in the sieves. The material that 
does not pass through the sieves is returned to the grinding 
drum by two sets of passages arranged at the inlet end of the 
drum and fitted with deflecting plates extending across the space 
between the grinding drum and the sifting cylinders, openings 
being formed in the drum at or near the inner end of each plate 
and preferably between two of the grinding plates at opposite 
sides of the drum. Brendel, B., Berlin. Dated May 26th, 1906, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June Ith. 


THE mills are producing over two million tons of steel a month. 
The week with two or three exceptions has been quiet. Russia 
has placed an order with the Baldwin Locomotive Works for 
250 locomotives at 24,000 dols. each ; total order for the week, 
including above and the repeatedly reported P.R.R. order, 
amount to 167,500 tons, 7700 tons structural material, 274 
locomotives, 2600 cars and 32 coaches. Some galvanised con- 
cerns threaten to.close down until spelter resumes nearly 
normal price. American tin-plate exports are reaching 
phenomenal proportions and are advancing. Scotland is 
inquiring for tin-plate. The steel corporations are working to 82 
per cent. of capacity and other concerns in proportion. Bars, 
plates and shapes are in active demand for third quarter delivery. 
Some implement makers and automobile people are inquiring 
for fourth quarter delivery. The crippled condition of American 
railroad properties in general may be gleaned from the fact 
that one-eighth of the American mileage is in the hands of the 
Courts, and yet legislative lunatics continue their attacks. The 
present total mileage is above 248,000 miles. The Treasury 
deficit is growing at a rate which, if not checked or reversed. 
will have an upheaving effect at the next National Republican 
Railroad stocks are avoided and mine and war 
stocks bought. The coming winter and spring wheat crop will 
exceed 900,000,000 bushels, a phenomenal record. The Russian 
car order calls for 250,000 tons of material. At present writing, 
rumours are in circulation as to pending large export orders. 
Pig iron output has increased since January Ist 50 per cent. 
Steel-making grades of pig are in very active demand, one 
purchase being for 50,000 tons. An inquiry is in for 300,000 
boxes of tin-plate for export. With all conditions so favourable, 
domestic demand is loafing ; yet we have passed the 80 per cent. 
limit, and ought to be satisfied, especially as European Govern- 
ments are standing in line waiting for a chance to fling in orders. 
The trouble is, we have not workmen who know how to machine 
shells within a thousandth of an inch, and they can’t understand 
why buyers should be so almighty particular. Copper is on a 
prolonged spree and does not know how much to ask for itself. 
To-day it thinks 20}, with strong prospects of higher prices. 
Domestic consumers have rushed into the market for over 
100 million pounds, which means another near advance on 
export demand. The bulk of this year’s capacity is practically 








Convention. 








engaged. 
ENGINEERING STANDARDS COMMITTEE..—REPORT ON SOLID 
Tire Rim DiaAMETERS FOR AuUTOMOBILES.—-Following on the 


recent issue of the Report on Pneumatic Tire Rims for Auto- 
mobiles, Motor Cycles and Cycles, the Engineering Standards 
Committee has now published a Report on Solid Tire Rim 
Diameters for Commercial Motor Vehicles (Report No. 71), the 
work of the Sectional Committee on Automobile Parts, of which 
Colonel H. C. L. Holden, C.B., R.A., is chairman. The present 
publication amplifies the recommendations contained in the 
interim report on this subject which was issued in July of last 
year, and it gives, in addition to the standard rim diameters, 
the limits within which the rims must be manufactured and 
recommendations regarding the lead to facilitate the fitting of 
the tires and the number and width of the slots required for the 
removal of tires if rims with raised flanges are used. The report 
also contains a recommendation that solid tires themselves shall 
be clearly marked with the width of tire base and the diameter 
of the standard rim they are intended to fit. As in the case of 
the pneumatic tire rims, the pioneer work in connection with the 
standardisation of those for solid tires was undertaken by the 
Tire Committee of the Society of Motor Manufacturers and 
Traders, Limited, under the chairmanship of Major J. Sealy 
Clark. Mr. W. H. Paull, who analysed the data obtained from 
the various tire and chassis makers, found that there were in 
use a very large and unnecessary number of wheel diameters, 
within the range of 30in. to 42in., all of which more or less 
closely approached each other, but were not interchangeable. 
It was ascertained from the chassis makers that there was no 
real demand for a very large number of the sizes listed by tire 
makers, and by a careful process of elimination it was found 
practicable to reduce the number of diameters to six and at the 
same time cover practically all the requirements of the com- 
mercial motor industry. It is hoped that the time may not be 
far distant when this number can be still further-reduced to 
four or even less, and with this object in view the Committee 
recommends that the use of two of the six standard sizes be 
dispensed with for general purposes. The report, the price of 
which is 5s. 3d. post free, is published for the Committee by 
Messrs. Crosby Lockwood and Son, of 7, Stationers’ Hall-court, 
E.C., or it may be obtained direct from the offices of the Com- 
mittee, 28, Victoria-street, Westminster, S.W. 
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THE ROAD CONFERENCE. 


THE large attendance of borough engineers and 
surveyors at the Road Exhibition and Conference, 
which was held at the Horticultural Hall, London, 
from June 25th to July Ist, may be taken as a good 
indication of the measure of success achieved. Prob- 
ably a contributory factor to this success was the hold- 
ing of the annual meeting of the Institution of Muni- 
cipal and County Engineers on the preceding two 
days. The subjects discussed at this meeting and the 
Conference were, of course, to a large extent one and 
the same. Hence the following description of what 
took place may be regarded as applying to both the 
meeting and the Conference. 

The exhibition may be divided into two sections, 
viz., road-making materials and machinery.  Alto- 
gether there were 109 stands, but this does not neces- 
sarily mean 109 separate firms. Moreover, more 
than one firm was content with a notice that owing 
to pressure of work it was unable to complete its 
stand. Nevertheless, a very complete show of all 
that goes towards making roads was on view, and 
the very special problems which face the road engi- 
neer—serious enough in ordinary circumstances, but 
doubly so now, having in mind the effect of the vast 
amount of military traffic on the roads—fully justify 
the holding of such an exhibition in these times. The 
striking feature probably of the materials section 
was the evidence of the extent to which tar-bound 
are displacing the old water-bound macadam roads. 
Indeed, no one thinks of putting down a water-bound 
macadam road nowadays where any substantial traffic 
has to be carried. On the merits of tar macadam and 
the more expensive forms of wood paving there is 
scope for considerable controversy and difference of 
opinion, as indeed the Conference fully demonstrated. 

In the machinery section mechanically propelled 
road sweepers were conspicuous, as also were concrete 
mixers and machinery for building up tar roads. 
Owing probably to the larger scope for machinery 
for the maintenance rather than construction of roads 
there was, naturally, a larger selection in that class. 
Thus there were also electrically driven water carts, 
and similar vehicles for hauling road materials. 

Coming to the practical problems discussed during 
the week, a description of a main road reconstruction 
scheme of 140 miles in Essex spread over a period 
of five years, which has been arranged between the 
County of Essex and the Road Board at an estimated 
expenditure of over £500,000, opened up a very wide 
field of discussion as to the use of tar, pitch, and 
bituminous macadam. The result of the experience 
in carrying out a large portion of this scheme is that 
bituminous material should not be laid where it will 
come into direct contact with clay. The necessity 
for a good strong sub-crust on which the material 
is laid was emphasised and several cases were adduced 
in which failures, attributed to the paving material, 
were shown on investigation to be due to a weak 
sub-crust. One of the difficulties found with asphalt 
cements is the lack of uniformity in the material, the 
test for which, viz., the penetration test, leaves 
much to be desired. The correct percentage of 
bitumen with a given aggregate does not appear to 
be a matter upon which much information exists. 
Speaking generally, the smaller the particles of the 
mineral aggregate the larger is the percentage of 
bitumen which may be carried by the mixture. 
Data appear to b» lacking to establish the maximum 
percentage of bitumen which a mineral aggregate 
having particles of known grade will hold without 
the mixture becoming saturated with bitumen, and, 
conversely, to establish the minimum percentage 
necessary to withstand water action and other dis- 
integrating agencies. At the present time the method 
of arriving at the percentage of bitumen appears to 
vary considerably and its application leaves much 
to be desired. 

The discussion which followed revealed the abso- 
lute necessity for sound foundations on any form of 
road under modern traffic conditions. The absolute 
importance of sound foundations is well exemplified by 
the experence of the Fulham-road, on which vehicles, 
mostly motor omnibuses, aggregating 30,000 tons aday, 
have had so little effect—the road surface is wood 
paving on substantial foundations—that the cost of up- 
keep to-day is less than it was five years ago, although 
45 per cent. more weight is carried. Evidently, 
however, there are a number of municipal engineers 
who are not content to build the very best type of 
road at the ratepayers’ expense to carry modern 
traffic, and some striking figures on this head were 
given by the Middlesex County Engineer. Briefly, 
motor omnibuses have been the chief cause of the 
following reconstructions during the last year or 
two :—Bath road, £33,000; Staines road, £31,635 ; 
Green-lanes (Wood Green), £8927; Richmond and 
Isleworth, £8600; Golder’s Green, £24,159; St. 
Alban’s-road, £14,500; Cock Foster’s-road (Enfield), 
£5012. The relative tonnage upon the roads of motor 
omnibuses and commercial vehicles as compared with 
other traffic is also strikingly shown in the following 
figures :—-On fourteen roads in two days a total of 
19,500 omnibuses having a weight of 117,000 tons 
passed. The total number of other vehicles during the 
same period was 89,057, with a tonnage of only 84,887 
tons. Last year 3,558,750 motor omnibuises, with a 
tonnage of 21,352,500 tons, are recorded as having 
passed over Middlesex roads, as against 16,298.162 





other vehicles, with a total tonnage of only 15 million 
tons. ‘If this is not extraordinary traffic,” exclaimed 
Mr. Wakelam, “‘ I do not know what is.’’ Sir George 
Gibb, however, very pertinently replied that when 
heavy traffic of this nature became such a huge 
proportion of the total, surely it passed from the 
category of extraordinary to ordinary traffie. 

The temptation to indulge in a general discussion 
on heavy traffic, however, was curbed by the Chairman 
in view of the fact that a special day had been set apart 
for consideration of that subject. Keeping, there- 
fore, for the moment to the subject of road surfacing 
materials, it may be said that there is a general con- 
sensus of opinion that whereas wood paving on suit- 
able foundations is undoubtedly the finest form of 
road construction, it can only be adopted when the 
traffic conditions are sufficiently severe to warrant it. 
Consequently something between a tar-macadam road 
and wood paving is felt to be desirable in the interest, 
first, of those districts which are not in the finaneial 
position to bear the heavy expense of wood. paving, 
and secondly, of those districts where the traffic, 
although heavy as regards individual units, is not 
extreme in bulk. This point of view is taken largely 
on account of the cost of maintenance, it being felt 
that with something between tar-macadam and wood 
paving the increased initial cost would be largely 
outweighed by the reduced cost of maintenance. 

The extent of the scientific methods which are now 
being applied to road construction is seen in the com- 
pilation of what may be termed historical pictorial 
records of roads. These are prepared by boring into 
roads at various intervals and charting the information 
so obtained. In this way the whole history of a road 
can be recorded ; the value of the information need 
not be dilated upon. 

Road corrugation, of course, came in for its-share 
of consideration, and there:seems.to be a well-rooted 
idea in the minds of road engineers that weight and 
speed are solely responsible for this form of destruc- 
tion. Hence a general plea for reduced speeds and 
limitation of weights. This, of course, forms part of 
the general proposition now being considered by the 
Departmental Committee of the Local Government 
Board, which is to deal with the whole question of 
heavy commercial traffic, and the discussion at the 
Conference in connection with this subject and the 
opinions expressed should assist the Committee 
materially, although one is inclined to suspect that 
these opinions have already been, or will be, placed 
before the Committee in the form of evidence from the 
various representative institutions. 

The importance attached to the future position 
as regards heavy and what is known as “ extra- 
ordinary ”’ traffic was shown by the extreme care 
with which two papers were prepared on this subject. 
The first was by Mr. Harcourt E. Clare, Clerk to the 
Lancashire County Council, and the second by Mr. 
E. J. Elford, Borough Engineer and Surveyor of 
Southend-on-Sea. Mr. Clare urged that the present 
unlimited and unchecked use of the road by heavy 
motor vehicles should be done away with, and 
suggested, firstly, the formation of a committee of 
users, manufacturers, and municipal engineers, who 
might, at a round table conference, arrange some 
reasonable compromise in the direction of the design 
of the vehicle, and secondly, that contributions 
should be made towards road maintenance. Mr. 
Elford, on the other hand, whilst not agreeing that 
taxation of traffic would be good for the nation as a 
whole, suggested the constitution of a central Govern- 
ment department to discharge the following functions : 

(1) To consult with local authorities, heavy motor users, 
carriers and others interested in the subject, and to make full 
inquiries as to the roads in the country which should be avail- 
able for heavy mechanical traction, and to classify such roads. 
To determine in what order and to what extent such roads should 
be improved. 

(2) To ascertain the probable cost of such road improvement 
works and to determine the proportion of cost and the amount 
and rate of repayments which should reasonably be borne by 
the local authority. 

(3) To make orders from time to time, as may be deemed 
necessary, requiring local authorities to execute road improve- 
ment works upon terms and conditions referred to in the pre- 
vious paragraphs. 

(4) Where the improvement of roads outside the area of a 
local authority is primarily required in the interest of the 
trade of such area, to determine if and to what extent and in 
what manner contributions towards the cost of such road 
improvements shall be made by the authority in the interests 
of whose area they are required. 

(5) To advise his Majesty’s Treasury from time to time as to 
the sums to be advanced to local authorities by way of loan for 
road improvement works and as to the conditions of repayment, 
and also as to the grants which should be made for the same 
purpose, upon the basis of the conditions referred to in para- 
graph 3. 

(6) On the application of local authorities, to make orders 
from time to time restricting or prohibiting the use of roads by 
heavy mechanical traction, on being satisfied that they are not 
reasonably necessary for this purpose. 

(7) To collect, tabulate, and publish information and conduct 
experiments in reference to the use of materials, plant, and pro- 
cesses for road construction and repair, and the cost of same. 

A proposition that the work of such a department 
might form an extension of the powers of the Road 
Board met with unanimous approval, and remember- 
ing certain criticisms of the past, it was refreshing 
to hear all classes of municipal representatives testify - 
ing to the fairmindedness of the general policy adopted 
by the Board. It may here be said that Sir George 
Gibb and those associated with him on the Road 
Board do not favour a return to what vehicle taxation 
would amount to, namely. the toll roads, because the 
whole history of tolls proves that they were unsatis- 
factory. No amount so collected could possibly be 





sufficient to meet the cost of putting the roads in a 
proper condition to carry the new traffic and main- 
taining them in that condition, and it is significant 
that during the period of tolls, roads were never in a 
worse condition in the whole of our history. On the 
other hand, however, it may be said that the relation 
between the size of wheels and the width of tires and 
road wear is not fully realised, and in this connection 
a system of taxation of all motor traffic on the lines 
of the following formule, as put forward by Mr. 
Elford, may have some virtue :— 


Standard wheels, 36in. in diameter. 

Tires, non-resilient. 

W = greater axle weight (tons). 

W! = smaller axle weight (tons). 

S = maximum speed (miles per hour). 

T = annual tax in respect of greater axle weight. 

T! = annual tax in respect of smaller axle weight. 

T + T' = total annual tax. 

A = 5s., B = 1s. 3d., when maximum weight of 
loaded vehicle does not exceed 7 tons. 

A = 10s., B = 2s. 6d., when maximum weight of 
loaded vehicle does not exceed 15 tons. 

A = 15s., B = 3s. 9d., when maximum weight of 
loaded vehicle does not exceed 18 tons. 

T=WRraAL T=. WSs: 

Total tax to be reduced by 15s. for every inch 
increase in diameter of wheels over 36in., in respect 
of each pair of wheels so increased in diameter ; 
total tax to be increased by 30s. for every inch decrease 
in diameter of wheels under 36in., in respect of each 
pair of wheels. 

The effect aimed at by this suggested basis of taxa- 
tion is the encouragement of even distribution of 
weight, moderate speeds, and loading, and of the use 
of large diameter wheels without unduly restricting 
the use of any vehicles which may be necessary for the 
proper and efficient development and carrying on of 
any industry. 

Apropos of this, the City Engineer at Norwich has 
devised a form of adjustable wheel by which the tires 
in the case of steel wheels will conform to the varying 
road contours. Obviously, in the case of a rigid wheel 
very destructive effects may follow where the con- 
tour of the road is at all severe. 

Bearing in mind the outery which has been raised 
from time to time against heavy traffic and the argu- 
ments put forward that those who use the roads for 
purposes of profit should be made to pay heavily 
for their use, the Conference proved to demonstration 
that a considerable change of opinion is taking place, 
and that what may be termed a more statesmanlike 
view of the whole position is being taken. Although 
there are at present municipal representatives who 
hold strong views on the subject, nevertheless, gener- 
ally speaking, it may be said that greater weight is 
now being given to the broad view that the convey- 
ance of goods by motor traction is in the general 
public advantage, and that the quid pro quo to the 
general public in return for the use of the roads is the 
economy represented by the saving of large sums of 
money in carriage. 

Having arrived at this stage in.the education of 
municipal opinion, it is a far simpler matter to settle 
down to a discussion of the classification of roads 
than would otherwise be the case. The classification 
of roads must be an inevitable consequence of the 
change which is taking place in traffic conditions, and 
the situation at the present moment is that the prin- 
ciple of the classification of roads by the Road Board 
appears to be settled, namely, the classification into 
first-class, second-class, and other roads. For the. 
moment, of course, the census of traffic which is in 
hand by the Road Board is suffering a set-back, but 
a vast quantity of valuable information has already 
been collected. There is a suggestion in some quarters 
that a number of first-class roads might be known as 
‘“‘ trunk ” roads, and be placed on a somewhat different 
footing from the first-class roads. These trunk roads 
are generally regarded as those connecting any two large 
centres, and whether they are termed trunk roads, or 
are included within the category of first-class roads, 
there is little doubt that there is a strong body of 
feeling that they should be constructed and. main- 
tained solely by the State. Against this there are 
others who think that whilst these roads might be 
constructed by the State, the maintenance of them 
should be a charge upon local authorities, the argu- 
ment being that, provided the roads are properly 
constructed in the first place—on the presumption 
that some definite limitation will be placed upon the 
weight and speeds of heavy commercial vehicles, 
and thus road engineers will know exactly what 
they have to calculate upon—the cost of maintenance 
will be, comparatively speaking, an infinitesimal 
item. This will be one point to be settled. It is 
followed by the question of the size of the local areas, 
and who should control them as regards the second- 
class and third-class roads. Probably it will be found 
that the county councils will occupy this réle, but 
at present the smaller councils within the counties 
are inclined to resent strongly any interference with 
the powers of control and maintenance which they 
at present possess, and probably # way out will be 
to allow the existing smaller authorities within a 
county to carry on as at present, but with a general 
supervision on the part of the county councils. How- 
ever, this is purely an administrative matter, and does 
not directly concern engineering, except. that the larger 
the number of authorities within a county the greater 
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the duplication of engineering facilities, which is not 
always a good thing. 

To sum up, it may be said that the central facts 
which have emerged from the Conference are a general 
recognition that to attempt to stifle the development 
of motor traction from the engineering aspect will be 
distinctly bad in the interests of the general com- 
munity ; that this class of traffic has not only come 
to stay, but must be expected considerably to increase, 
and that roads must be constructed to carry the 
traffic of the future, and restrictions must not be 
placed upon mechanically propelled vehicles to fit 
them into the roads of the present. 








ECONOMY IN THE DESIGN OF REINFORCED 
CONCRETE COLUMNS. 
By PERCY J. WALDRAM, F.S.I. 
No. I. 

ALTHOUGH it is probable that we are still in need 
of further experimental research to extend our know- 
ledge of the behaviour under load of columns of 
reinforced concrete, the theoretical design of such 
members in this country has, rightly or wrongly, 
practically crystallised in the principles recom- 
mended in the well-known R.I.B.A. Reports. Certain 
alterations are, it is true, suggested in the proposed 
L.C.C. Regulations for the columns of reinforced 
concrete frame buildings in London, but they are 
more in the nature of a severe reduction of the per- 
missible stresses. 

The application of these principles to actual design, 
with due regard to structural and monetary economy, 
is scarcely the simple problem which one would expect, 
because the designer is presented with such a large 
range of choice amongst the many possible combina- 
tions of sizes, forms, and spacings of different ratios 
of reinforcements, applied to several possible mixtures 
of concrete which vary in strength. The amount of 
trial and error involved in selecting a suitable and 
economical section demands some simple diagram- 
matic or tabular method of showing the relative 
capacities of the different combinations, and some 
simple arithmetical method of ascertaining which of 
several combinations, all equally efficient for a given 
task, is the most economical. 

The usually accepted theory of the strength of 
eolumns of reinforced concrete may be briefly sum- 
marised as follows. A value is first assigned to 
the relative stiffness of steel and concrete, 7.e., to 
—— m. In the R.I.B.A. 


5) 
Mae 


Reports, and in ordinary practice, this is assumed to 
be 15. In the proposed L.C.C. Regulations for columns 
the figure varies with different concretes and lateral 
hoopings. Every square inch of vertical reinforce- 
ment being therefore m times as stiff as the surround- 
ing concrete, picks up m times as much stress, and 
is equivalent to the presence of m—1 times its own 
area of additional concrete. In other words, when 
m = 15 every 1 per cent. of vertical steel enhances 
the permissible stress on the concrete in which it is 
embedded by 14 per cent. 

The permissible stress on the concrete is, however, 
also raised by enclosing it within hoops or lateral 
reinforcement. The amount of this is usually expressed 
as a ratio (7) of the volume of the hooped core. The 
ratio (r,) between the area in cross section of the 
vertical rods and the area in cross section of the 
hooped core is really also a similar ratio of volumes, 
so that 1 per cent. in volume of lateral hoops plus 
1 per cent. in area of vertical rods represent, in metal 
per foot run of column, 2 per cent. of the cubical 
contents of a foot run of column, and each ratio of 
1 per cent. represents the same weight of metal. 

Efficiency of Lateral Reinforcements.—The extent 
to which any given proportion of lateral reinforce- 
ment enhances the strength (c) of unhooped concrete 
to an increased permissible stress (7) is given by 
the formula i= c(1+fs8sr). The factors f and s 
vary with the form and spacing of the laterals. The 
values ascribed to the factor f are, for rectilinear 
hoops .5, for circular hoops .75, and for helices 1. 
The. spacing factor s is obtained from the formula 


P 


their modular ratio 





s = 48 — 80 +, in which d is the effective diameter 
of,column and p = pitch or spacing of the laterals. 
The value of f x s can be readily obtained from a 
graph of the formula as given in Fig. 1. 

The effects of lateral and vertical reinforcements 
are cumulative, and the permissible axial stress on a 
hooped core of concrete whose safe compressive 
stress unreinforced is c is expressed by the formula 
p=c(l1+fsn) {1+ (m-1)r,}. 

Slender Columns.—The safe stress on slender 
columns and on columns subjected to excentric 
loadings are reduced below this by methods which 
can be considered separately. The effect of slender- 
ness is neglected below a certain ratio of length to 
least diameter. This is fixed at 18 in the R.I.B.A. 
Report and at 12 for round shafts and 15 for square 
in the proposed L.C.C. Regulations. 

The effective diameter d of a column is measured 
to the outside of the vertical rods, or the inside of the 
lateral bindings. Only the hooped core is presumed 


to take the load, the cover—usually about lin. of 
concrete a!l round the hooped core—being neglected. 

General Principles of Economy in Column Design 
in Reinforced Concrete.—Within limits it is generally 


cheaper to reinforce columns by cement rather than 
by steel, and to carry loads by means of columns 
sufficiently large in section to require only the minima 
of reinforcements, rather than by smaller sections 
more heavily reinforced. 
10in. X 10in. of 4: 2: 1 concrete, capable of taking 
a working compressive stress of 600 lb. per square 


inch, would carry, irrespective of the enhanced | 


capacity due to reinforcement, 60,000 lb. To enable 
the same section to carry 70,000 lb. the concrete 


might be altered to 1: 14:3, capable, under the | 


R.1.B.A. rules, of receiving 700 lb. per square inch ; 
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or it might be reinforced with 1.19 per cent. of vertical 
steel, so that «= 600 {1 + (14 x .0119)! = 600 
x 1.16 = 700 Ib. per square inch. The first method 
would require for every foot cube of concrete approxi- 
mately one-twelfth cubic foot of cement at 90 Ib. per 
foot cube, say, 7.5 Ib. at 30s. per cement ton = 1. 23d. 
Enhancing the strength by steel weighing 490 lb. 
per cubic foot would require 490 x .0119 = 5.85 lb. 
at 15s. per ewt. = 9.4d. In this and the following 
examples square sections are taken for the sake of 
simplicity, but precisely the same considerations 
apply to sections which are circular, hexagonal, or 
polygonal in section. 





TABLE A.—M Per ible Load in Tons on 


R.I.B.A. code /, 18 or less. 
au 





-8 per cent of verticals 





Thus a square section | 











ment of 1.48 per cent. To carry the same load on 
a 10in. xX 10in. core would demand—as will be shown 
later—at least 1.73 per cent. of vertical and 2.61 per 
cent. of lateral reinforcement. Presuming L}in. of 
cover in both cases, the relative costs per foot run 
of column would be as follows :— 


10in. Core. 


Concrete, 13/12. x 13/12 x 1 = 1.175 


cubic foot at ls... ... o= 1. 278a. 
Sin. case, 19/42 < 4 X40... 4.65... = 1 Oe. 
Steel, 10/12 x 10/12 x 490 x .0434 = 

14.81 Ib. at 15s. per cwt. eye ee. 


5. 055s. 


12in. Core. 


Concrete, 15/12 x 15/12 x 1 = 1.562. 
2in. casing, 19/12 x 4 x 4d. oh Cees SF 
Steel, .0148 x 490 = 7.25 lb. at 15s. ee | © 

4. 64s. 


To carry the same load on a 10in. X 10in. core in 
accordance with the L.C.C. proposals would require 
nearly 6 per cent. of reinforcement, in addition to 
a stronger original mixture of concrete in both cases 
to develop ac of 700 Ib. 

Maxima Loads on Hooped Cores with Minima 
Reinforcements.—It is obvious that the most econo- 
mical column section of any given mixture of con- 
crete to carry any given load will be that section 
which requires only the minimum permissible rein- 
forcement to enable it to do the work required. 
The greatest economy in weight of metal is secured 
by spacing the nearest practical approach to the 
minimum—.5 per cent.—of laterals at the most 
efficient pitch of .2d. But such closely spaced laterals 
are often expensive and troublesome, and many 
designers prefer to space them at the maximum pitch 
of .6d., even at the cost of sacrificing any contri- 
bution from them to the strength of the column. 

When using any given section of laterals it is seldom 
possible exactly ‘to combine the minimum ratio of 
.5 per cent. with the precise maximum or minimum 
pitch. Table A gives the closest approximations, 
either in pitch or ratio, which are possible with round 
rod laterals, and the resulting permissible load in 
tons both under the R.I.B.A. rules and the proposed 
L.C.C. Regulations. 

It will be seen that these economical sections are 
very bulky, and in practice they are generally only 
admissible in large well-lit factory buildings. In 
all cases where it is necessary to concentrate heavier 
loads on smaller cores the cost increases rapidly. In 
the majority of cases which arise in practice one is 
called upon to keep the size of the finished column as 
small as possible in order not to interfere unduly 
with floor space, lighting, &c., and in many instances 


Square Hooped Cores with Minimum Reinforcements. 


Propo-ed L.C.C. regulation, concrete frame 


bui'dings 4 15 cr less. 


-8 per cent. of vertica's -8 per ceat. of verticals -1 per cent. of vwrt.cals | -1 per cent. of verticals 





ze and -5 per cent. and uearest and nearest and neare-t and nearest 

8.5 of laterals at nearest minimum laterals. minimum laterals. miomum laterals. minimum laterals. 

St minimum pitch. Pitch = -2d Pitch = -6d. Pitch = -2d. Pitch = -6d. 

O Fy: 
10 as 32-0 37-3 S| 32-0 37-6 i's 29-8 34-8) 4S | 92-8] 87-4) & S| 30-5| 35-3 
li #5 38-3. 44-7 } 8 40-0 47-3 1D 36-0 42-0 18 41-0 47-3 $}D 37-0; 42-7 
12 38 | 45-5) 58-0 3S 47-5) 55-2 28 | 42-9 50-0) 48 48-4) 55-0) 2S | 41-0] 50-7 
13 +S 54-0 63-0 +S 5-0) 64-2; 7,8 50-3 58-7 18 62-4 €3-9| |S 51-5 | 59-6 
14 a) 63-0 73-4 3S 63-0 73-5 ¥;8 58-3 68-8 18 64-3 | 73-4 | i 8 59-7 | 69-1 
15 #; 8 71-5 | 83-4, 4S 72-4 84-4 4S 67-0| 78-2) #8 67-5 | 84-5 48 68-7 | 79-4 
16 is 8 81-7| 95-3) & 8S 83-3 | 97-5 4S 76-2; 89-0 8 85-0 | 97-6 45S 78-2 | 90-3 
17 8S | 93-0/ 108-5 ~, 8 | 93-5/109-3 3D) 86-2/100-3) ¥ S 9-5/ 108-5) gD 88-2| 102-0 
18 3D | 102-8 | 120-1 4D | 105-5 | 123-0) 7; D | 96-5 | 112-7 3 D | 107-4 | 123-0; ¥; D | 99-0 | 114-2 
19 4D | 116-2 | 134-5 3D | 116-5 135-5 i, D | 107-3 | 125-5 3D 118-5 | 136-0 fg D | 110-0 | 127-2 
20 28S | 127-5 | 148-6 $S | 129-5 | 151-0 ¥; D | 119-0 139-0 28 | 132-0 | 150-5 | ¥, D | 122-0 | 141-0 
21 2S | 141-8 , 165-0 $5 | 145-2 | 169-3 4D | 131-0 | 153-1 2S | 148-1 | 166-0) 3D | 134-0 155-3 
22 fs S | 183-8 179-3) 8S | 158-0 | 184-2 4D | 144-0 | 168-2 ¥,S | 161-0 | 184-5 4D | 147-5 | 171-0 
23 js S | 169-0 | 197-0 ¥ S | 171-5 | 200-8 2Q | 157-5 | 184-0 ¥, S | 174-0 | 200-0 | 2Q | 161-5 | 187-0 
24 je S | 185-3 | 216-2; #8 | 185-5 | 216-7 #Q | 171-2 | 200-1 ¥,S | 189-0 | 217-0 #Q | 178-8 | 203-0 


Nore.—Koand rod laterals 


The superior economy of large over small sections 
may be seen by comparing a 10in. x 10in. with a 
12in. x 12in. column. The latter, in 1: 14:3 
(700 lb.) concrete, with the minimum (.8 per cent.) 
of vertical reinforcement and the nearest minimum 
laterals (jin. round) at the most efficient pitch of . 2d., 
under which conditions ™ = .68 per cent., would 





take an axial load of 55.2 tons with a total reinforce- 





: S = Sinzie hoops ; D = Double hoops ; Q = Quadruple hoops. 


the dimensions are determined exactly by architec- 
tural or structural considerations. 

The task of the designer is then confined to ascer- 
taining the most economical combination of vertical 
and lateral reinforcement which will sufficiently 
enhance the strength of the plain concrete. 

Design of Columns under the R.1.B.A. Code.—The 
design of columns is greatly facilitated by the use 
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of the diagrams shown. Fig. 2 gives the relation 


& ) of the diameter (d,;) of single lateral hoops 
. € 
circular in cross section to the diameter (d) of the 
hooped core, consistent with given proportions of 
lateral reinforcement at various pitches. This useful 
diagram is equally correct for rectilinear, circular, or 
helical hoopings, for square or circular cores, and for 
hexagonal or octagonal cores measured over the flats. 
It can also be easily applied to double hoops, either 
by halving or doubling the proportion of reinforce- 
ment or by ascertaining the diameter of a rod whose 
sectional area is equal to that of two of the rods 
considered. For instance, round rod jin. diameter 
(d:) and .1104 square inch in cross section, at a pitch 
— . - Me. one “Sets 
of .2d round a 10in. core, so that ; is .0375, gives 
t 
an 7 of .028. Double hoops of the same rod at the 
same pitch give an 7, of .046, and the diameter of 
rod which would give a proportion of .023 of 7 in 
double hoops would be the diameter of a circle whose 
area IS 
. 1104 


» 


_ : 0552 
. 0552 square inch, or Pt . 221, or 


- 7854 

2 im. 

Fig. 3 gives the different values of fs 7; produced 
by different ratios (r;) of lateral reinforcement in 
the shape of different types of hoops at various 
pitches. 

Figs. 4 and 5 give the safe axial load in pounds per 
square inch of hooped core as obtained by using 
various proportions of vertical reinforcement (7;) 
when assisted by various proportions and types of 
lateral reinforcement (7) consistent with safe per- 
missible stresses of 600Ib. (1: 2:4) and 700 Ib. 
(1: 1}: 3) on plain econcretes. On the same diagram 
are shown the usually accepted limitations of stress 
on steel and concrete respectively. Although greater 
latitude is afforded by using steels in vertical rein- 
forcement whose yield point is substantially higher 
than that of British Standard structural steel, viz., 
32,000 Ib. per square inch, it must be noted that the 
diagram is calculated for a modular ratio of 15, and 
if the stronger steels noted should also be stiffer the 
modular ratio might conceivably be increased and 
the steel take more stress than is indicated by 
a modular ratio of 15. This diagram clearly indicates 
the important point. well known to designers, that 
the first limitation which one meets with in designing 
columns under the R.I.B.A. rules is the stress on the 
steel, so that many possible combinations and pitches 
of lateral are actually too efficient to use, especially 
with the stronger concretes. It is useless, for instance, 
when m = 15 to hoop any concrete so that it would 
tale a stress of more than 1066 lb. per square inch 
irrespective of the strength due to vertical reinforce- 
ment, because such a greater stress, if worked to, 
would cause the verticals to receive a stress of more 
than half the elastic limit, or half the yield point, 
which is substantially the same thing. 

The limits thus imposed on concretes with a c of 
600 Ib. and 700 Ib. per square inch are as follows :— 


TABLE B.—Limits of Useful Employment of Hooping to Columns 
Imposed by a Yield Point of 32,0001b. per Square Inch in 








Verticals, when m = 15. R.I.B.A. Code. 
1 : 2: 4 concrete 1: 14 : 3 concrete 
? e = 600 lb. c = 700 |b. 
Pitch ee on 
a Maximum value of +, Maximum value of 7, 
Rect. Circular. Helical. Rect. C reula Heli al. 
+ ae -048 -032 -024 -0328 -022 -014 
3 065 043 033 -044 -€29 -022 
-4 veers “097 -065 -048 -0686 -O44 -0328 
5 . -194 -129 -027 +1312 -0-8 +0656 


It will also be clear from Figs. 4 and 5 that low 
modular ratios should be adopted with caution. A 
reduction in the modular ratio postulates that the 
concrete will pick up more stress and relieve the steel, 
and if this be assumed in cases where it does not, as 
a matter of fact, take place, the stress on the steel 
verticals, which is the first limitation imposed on 
the designer, will be higher than is calculated for. 

Similar diagrams can easily be drawn for different 
mixtures of concrete taking 650 Ib., 750 1b., or of 
any other strength. 








THE ROYAL AGRICULTURAL SHOW AT 
NOTTINGHAM. 
No. IL.* 

IN spite of many drawbacks, the Nottingham show 
of the Royal Agricultural Society, which closed on 
Saturday last, abundantly justified the Society’s 
decision to maintain the continuity of its annual 
exhibitions. Notwithstanding the generally unfavour- 
able weather, the absence of cheap railway fares, and 
the non-attendance of royalty, which is always 
productive of a large crowd, the attendance at 
Wollaton Park during the five days that the show 
was open exceeded that of Shrewsbury last year, as 
well as the Doncaster and Gloucester shows of 1912 


* No. I. appeared July 2nd. 





and 1909 respectively. The number of visitors was 
103,883, compared with 87,803 at Shrewsbury, 
90,139 at Doncaster, and 88,396 at - Gloucester. 
Indeed, except for the fewness of the exhibits of light 
horses, caused by the drainage on account of the war, 
and the shrinkage in the implement section, which 
is due to the extraordinary demands made on the 
engineering trades for. war material as well as for 
machinery for the production of munitions, the | 
casual visitor could scarcely have thought that the | 
nation was engaged in a struggle for its existence. 
We congratulate the Society on its success and 
the exhibitors in the machinery section for so loyally 


ingeniously designed haymaker with revolving beaters. 
All these implements contained new features of merit. 
The crude oil ploughing engine (see p_ 36 and Fig. 7) is 
the first of its kind that has been exhibited, but, unlike 
many novel appliances, gives the impression of sound- 
ness and practical experience of the requirements of 
agriculturists. It operates in conjunction with the cable 


| system, which has hitherto only been associated with 


steam engines, but it is claimed that it is more econo- 
mical both in fuel and water than the steam engine. 
Tillage by means of the cable haulage system is 
quite a different thing to that effected by animals and 
mechanically-propelled ploughs. It cuts deeper into 

















Fig. 4—20-B.H.P. WESTINGHOUSE GAS ENGINE 


standing by the Society at. a time when practically 
all their staff and equipment is required for more 
serious work and under circwnstances which in most 
cases are anything but favourable to the immediate 
furtherance of their particular branches of industry. 
There are, no doubt, some firms of implement makers 
whose plant is not suitable for the production of war 
material which will derive benefit from the present 
dearth of agricultural labour by the development of 
their trade in labour-saving appliances, but they are 
few. When the war is concluded and business is 
resumed on more or less normal lines, implement 
makers will do well to prepare for a considerable 


the soil and thus gives greater protection against the 
injurious action of either excessive rainfall or drought. 
Other advantages of the cable system are more 
thorough mixing and disintegration of the soil and 
manure and the destruction of weeds. On the 
other hand, the direct traction system must obviously 
depend to a greater extent for its success on a com- 
bination of favourable conditions of both the land 
and the weather. 

Motor ploughs, nevertheless, seem to be steadily 
on the increase, and will find useful work especially 
in circumstances where it is not practicable to use 
horses, as in orchards, between fruit trees, hop 











“aa 








Fig. 5—72-B.H.P. CROSSLEY HEAVY OIL ENGINE 


increase in trade owing to the shortage of male 
workers, which will inevitably result. 

Although the number of exhibits of new implements 
entered for the Society’s silver medals was smaller 
than usual, the judges were more liberal than they 
customarily are with their awards. Four silver 
medals were given in this section, one to Walsh and 
Clark, Limited, Guiseley, Yorkshire, for their crude 
oil traction and ploughing engine, one to Blackstone 
and Co., Limited, Stamford, for their stationary oil 
engine, which we referred to last week, and two to 
Messrs. Bamford, Uttoxeter, for their new combined 
side rake, swath turner, tedder and windrower, and an 


gardens, and for cultivation between rows of growing 
crops. For these reasons we find firms such as 
Fowler's, of Leeds: Saunderson and Mills, Limited, 
Bedford; the Ivel Agricultural Motors, Limited, 
Biggleswade ; Wyle’s Motor Ploughs, Limited, Man- 
chester ; and Martin’s Cultivator Company, Limited, 
Stamford, devoting their exertions to the production 
and improvement of this type of machine, and all 
employing the petrol engine for the source of power. 
Such machines are generally designed so that in 
addition to ploughing they can be readily adapted to 
such agricultural works as cultivating, scuffling, 
harrowing, while when not required in the fields the 
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inotors can find useful employment in driving by | 
means of belts such appliances as chaff-cutting, | 
grinding, milling, sawing, and pumping machinery, | 
which form part of the equipment of the modern 
farm or estate. 

Fig. 4 represents the 20 brake horse-power 
horizontal gas engine shown by the British Westing- | 
house Company on the stand of Messrs. Tattersall | 
and Co., where it was driving roller mill grinders by | 
means of suction gas. As we briefly mentioned last 
week, the special feature of the engine consists of an | 
arrangement of variable admission governing, an 
adaptation to small engines of the design used on the 
larger engines which was described in THE ENGINEER 
of November 1l4th, 1912. The mechanism is simple 
in construction. A small quadrant lever is operated 
from a cam fixed on the side shaft of the engine, 
which controls the lift of the main admission valve. 


reversed by means of compressed air and a lever and 
reversing gear. <A feature of the motor mechanism 
is its accessibility, all the working parts being in view 
of the driver. The cylinders are water-cooled by 
means of a centrifugal pump and gilled tubular 
radiator placed in the front end of the ** smoke-box.”’ 
From the general view of the engine given in Fig. 4 
and the line drawings Fig. 5 an idea of the massive 
design of the engine will be obtained. 
traction engine practice has been followed as regards 
the gearing and road wheels. The frame is of tubular 
section with steel hornplates riveted to it. It is built 
of boiler plates and the barrel portion acts as a 
receiver for the compressed air. 

A new motor plough somewhat on the lines of 
Wyles’ was shown for the first time by Martin’s Culti- 
vator Company, Limited, Stamford. It is propelled 
by a 15-20 horse-power two-cylinder petrol engine 

















Fig. 6--12-H.P. BLACKSTONE OIL ENGINE 


This valve admits the mixture of air and gas during 
each suction stroke, but the valve travel or opening 
is variable according to the position of the governor, 
which raises or lowers the horizontal radius link, 
working upon a serrated rack on the quadrant lever. 
The advantages of this system of governing over 
the hit-and-miss principle are well understood, not 
the least important being the regular suction on the 
gas plant, which tends to keep the generator fire 
bright under varying load conditions, thus giving an 
even quality of gas. The engine worked very quietly 
without any special silencing arrangements beyond 
the usual exhaust box. 

Fig. 5 represents a general view of the 72 brake 
horse-power crude oil engine exhibited by Crossley 
Brothers, Limited, Manchester, which we described 
fully last week. The illustration shows very clearly 
the general design of the engine and the lubrication 
system. 

Fig. 6 is a view of Blackstone’s 12 horse-power 
engine, for which the firm has been awarded a silver 
medal. We briefly alluded to this engine last week. 
Its outstanding characteristic is that it will start 
while cold on paraffin without the employment of 
petrol or other spirit, or extra high compression, 
80 lb. per square inch being all that is needed. The 
fuel is injected at or near the end of the compression 
stroke by air supplied by a pump operated from the 
crank shaft. The charge of paraftin vapour and 
air is ignited by the make-and-break points of a 
low-tension magneto apparatus. The jet through 
which the compressed air and vapour is injected is 
of simple design and particularly easy of access for 
cleaning when necessary. 

The crude oil ploughing engine shown by Walsh 
and Clark, Limited, of Guiseley near Leeds, is the 
outcome of experiments which have been carried 
out over a period of years. The engine shown 
at Nottingham is intended for ploughing on the 
cable haulage principle, and with the exception 
of the motive mechanism resembles in all essential 
features a steam ploughing engine; but instead of | 
the steam engine mounted on top of the boiler, this | 
is replaced by a horizontal two-cylinder two-crank 
crude oil engine of the two-cycle pattern. The engine 
has two cylinders, 10in. diameter by 13in. stroke, and 
is designed to yield 90 horse-power on the brake when 
running at 320 revolutions per minute. The crude 
oil is injected directly into the combustion head by 
means of a pump driven by means of an excentric 
off the crank shaft, and there are no valves. The 
scavenging is effected by a separate system of air 
pumps working in conjunction with the main pistons 
and ensuring that all exhaust gases are expelled from 
the combustion space at every stroke, thus giving-a 
high mean pressure without overheating. A lamp is 
required for starting purposes only, after which the | 
heat retained in the combustion space is sufficient 
to ignite the charge and ensure complete combustion 
under all conditions of load. ‘The engine can be 





which drives a transverse shaft through the means of 
a gear-box giving one travelling speed in each direc- 
tion. This transverse shaft has a jaw clutch at each 
end, which can be thrown in and out of engagement 
by the driver, and instead of operating road wheels, 
drives an endless chain or creeper which travels 
round two other chain wheels. The chain is about 
6in. wide, of special construction, and provided with 
spuds for giving a better grip on the ground. The 
machine is steered by a hand wheel rack and pinion 
device and the ploughshares can be raised and lowered 
by means of hand lever and quadrant. 

On Messrs. Tangyes’ stand was to be seen in 


motion a 10 horse-power oil engine fitted with 
magneto ignition. It was shown driving a _ two- 
throw pump and was running on paraffin, but 


Standard | 


‘Sons and Co., Limited, Gainsborough ; 


a compound steam tractor, portable engines, oil 
engines, and thrashing machines, all of the firm’s 
standard types. 

Petters Limited, Yeovil, showed a variety of engines, 
including a 35 brake horse-power vertical semi- 
Diesel engine with a single cylinder 12in. by 1!4in. 
and smaller engines of this firm’s well-known design. 
The National Gas Engine Company showed, amongst 
other machines, a semi-Diesel crude oil engine and 
a 36 brake horse-power oil engine of similar design 
to that described in connection with the Show at 
Shrewsbury last year. Simplicity and straightforward 
design are the leading characteristics of this firm’s 
productions. : 

In view of the increasing use of crude and residual 
oils in internal combustion engines, E. R. and F. 
Turner, Limited, Ipswich, have added this type of 
prime mover to their list of manufactures. The 
engine shown is of the senii-Diesel four-cycle high 
compression pattern with hot bulb ignition. The 
overhung cylinder is obviated by casting the cylinder, 
water jacket, and crank shaft pedestals in one piece 
with the bed-plate. The valve gear is simple and 
strong and the valves are of special nickel steel forged 
solid. 

The exhibitors of heavy road locomotives and steam 
traction engines were almost up to the average in point 
of numbers. They include Aveling and Porter, 
Limited, Rochester ; John Fowler and Co. (Leeds), 
Limited ; Charles Burrell and Sons, Limited, Thet- 
ford; J. and H. McLaren, Leeds; W. Tasker and 
Sons, Limited, Andover; William Allechin, Limited, 
Northampton ; Robey and Co., Limited, Lincoln ; 
Clayton and Shuttleworth, Limited, Lincoln ; 
Ruston. Proctor and Co., Limited, Lincoln ; Marshall, 
Ransomes, 
Sims and Jefferies, Limited, Ipswich ; and Richard 
Garrett and Sons, Leiston. 

The number of motor lorries on view was fewer than 
at recent shows and new features were almost entirely 
non-existent. The exhibitors included the Star Engi- 
neering Company, Limited, Wolverhampton ; Mann’s 
Patent Steam Cart and Wagon Company, Leeds ; 
the Yorkshire Commercial Motor Company, Leeds ; 
the Daimler Company, Coventry ; Saunderson and 
Mills, Limited, Bedford ; Fodens Limited, Sandbach ; 


Robey and Co., Limited, Lincoln; Clayton and 
Shuttleworth, Limited, Lincoln; Richard Garrett 
and Sons, Leiston; Aveling and Porter, Limited, 


Rochester. For the protection of the contents of 
the showyard against fire Merryweather and Sons, 
Limited, Greenwich, had a fire station on the ground 
equipped with motor and horse-drawn fire engines, 
while hydrants were available at various parts. This 
firm had also a display of water supply, irrigation, 
and spraying apparatus, including petrol and steam- 
driven pumps. 








AmonG the features of novelty in the passenger cars of 
the New York Municipal Railway Corporation, described 
in the Electric Railway Journal, are an automatic adjust- 
ment of the brake cylinder pressure according to the load 
in the car actuated by the deformation of the springs while 
the car is standing with the doors open; an automatic 
coupler which couples up all the brake pipes and electrical 
connections in the same operation as the main coupling ; 
electro-pneumatic door operation with push-button 

















Fig. 7—-WALSH AND CLARK’S OIL PLOUGHING ENGINE 


starts on petrol. 
hot tube automatic ignition 
is only necessary when running light. It can 
easily be put in and out of action. This type of 
engine is built in sizes up to 33 horse-power and has 
water injection and hit-and-miss governing. Messrs. 
Tangye also showed a 50 horse-power semi-Diesel oil 
engine with variable admission. The liquid fuel is 


and the magneto 


This engine is also fitted with | 


injected by means of a pump, and the amount of oil | 


is controlled by a governor in accordance with the 
load, the governor altering the stroke of the pump. 
Water injection is also provided and is controlled by 
the governor. This engine is fitted with a compressed 
air starter and an oil heater adjacent to the exhaust 
pipe, the distance being regulated as desired and 
according to the viscosity of the oil. 

Marshall, Sons and Co., Limited, Gainsborough, 
were represented by single-cylinder traction engines, 


control; and an automatic arrangement whereby the 
head and tail lights are caused both to show red when the 
reversing handle of the controller is put in the centre 
position, and when the train is broken the red lights at 
the point of separation automatically light up. When 
the controller is put in the running position, the lights in 
the corresponding forward end of the train light up white. 
Another important feature is the automatic speed-control 
and cab-signalling system, which supplements the ordinary 
fixed signals and train stops, and gives the driver informa- 
tion as to when to apply brakes, when to resume normal 
speed, the permissible speed, the available braking distance, 
&c. This is contrived with a speed-control system which 
automatically applies the brakes if the driver fails to 
obey the cab signal indications and the speed of the car 
at any point is in excess of that established by a pre- 
determined braking curve. The apparatus involves a 
centrifugal governor acting in conjunction with a cam of 
special form and certain relays and contacts, and is not 
as complicated as might appear at first sight. 
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BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XVIII.* 
OTHER COMPLETE CEMENT WORKS EQUIPMENTS. 
No, Il. ; 

WE conclude below the description of cement ma- 
chinery made by Wm. Johnson and Sons, of Leeds. 

The shaft kiln, like the rotary kiln, is continuous in 


| kiln. 


It is necessary, of course, to regulate the size 
of the fan in accordance with the position of the 
works. If they are, for example, at a high altitude, a 
different sized fan will be required to that which 
would be necessary at a low altitude. Some manu- 
facturers maintain that a shaft kiln with a diameter 
of less than 9ft. gives a better result than a 9ft. kiln, 
in that the clinker produced is more uniform, and 
that there is a smaller proportion of underburnt 
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Fig. 114—BATTERY 


its action; that is to say, it is not necessary to let 
out the fire to discharge and recharge it, as is 
the case in a chamber kiln. The kiln, of which 
there are various types, is made in the shape of a 
shaft, the diameter of the lower part of which is 
greater than that of the top. It is usually constructed 
of brickwork or masonry, lined with fire-brick, a 
common size being 9ft. in greatest diameter and 40ft. | 





Pig. 115—BRIQUETTING PRESS 
| 


high from the ground to what is termed the feeding | 
eye. The height of the kiln above that point depends | 


largely upon the situation of the works. The function | 
of the upper portion of the kiln is principally to | 
create a draught, but Messrs. Johnson, who—though | 


it is likely, as we have already explained, that shaft | 


kilns are not destined long to survive the increasing ! 
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OF SHAFT KILNS 


material. Messrs. Johnson’s experience is, however, 
that using forced draught created by a fan and with a 
properly designed system of air belts and tuyeres, 
and, of course, proper management of the kilns, a 
9ft. diameter shaft is best for the purpose. A battery 
of shaft kilns of the type for which Messrs. Johnsons 
are prepared to quote is shown in Fig. 114. : 

The charging of the shaft kiln is carried out con- 
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some 330 tons—and there is live pressure at the top 
and the bottom of the bricks, with the result that they 
| are evenly and densely pressed. It is constructed in 
several sizes to make either one, two or four blocks at 
atime. The actual machine illustrated represents a 
press designed to produce two brick-sized blocks at a 
stroke at a rate of from 1000 to 1200 per hour. It 
requires 10 horse-power to drive it, and weighs 
approximately 10} tons. A larger press, intended to 
turn out four blocks per stroke, requires 15 brake 
horse-power and weighs 16 tons. The other machine 
is the ‘‘ Wire-cut’’ briquette machine, which is 
designed for making blocks or briquettes from raw 
materials prepared on either the wet, semi-wet, or 
dry processes. Its action is as follows :— 

The finely ground material is delivered into the 
trough mixer, which is shown in the illustration 
combined with the briquette machine. In_ this 
sufficient water is added so that the material may be 
thoroughly kneaded into the form of a stiff paste, 
and when it issues from the mixer it falls into the 
pug mill below. In this apparatus further mixing 
takes place and the plastic material is finally forced 
through a metal die in the form of a column, and as 
it does so a cutting apparatus—which is not shown 
in the illustration—cuts the column into blocks or 
briquettes. The latter continue to travel forward 
until they fall over the end of a platform or table 
—possibly on to a conveyor belt, which carries them 
automatically to the kilns. The whole process is 
automatic, the only attention required being to 
adjust the water supply. Where the briquette 
machine is fixed on the ground floor, the blocks 
must, of course, be elevated from that level before 
they can be fed into the kilns, but Messrs. Johnson 
always recommend the meal itself being elevated and 
the briquette machine arranged on a level with the 
kiln-feeding platform. This prevents a _ certain 
amount of disintegration before the blocks reach the 
kilns, The machine is made in three sizes. The 
largest, called No. 1, has an output of from 10 to 
20 tons per hour and weighs 6 tons. No. 2 deals 
with from 8 to 12 tons of material per hour and 
weighs 5} tons ; while No. 3 has an output of from 
4 to 8 tons and weighs 4} tons. 

The burnt clinker discharged from shaft kilns 
is generally in lumps too large to be fed directly into 
grinding mills, and it is customary, therefore, to 
install crushing Yolls—such as those illustrated in 
Fig. 99 ante—to perform the preliminary breaking up. 

mae 
|. 











Fig. 117—CLINKER GRINDING PLANT 


tinuously, alternate layers of coke and briquetted 
raw material being fed into it from the feeding eye. 
In this process a considerable amount of skill is 
called for. It is necessary, of course, to compress 
the raw material into the form of bricks before they 
are charged into the kiln. It would be impossible 
to charge the powder just as it left the tube mill 
or even in a damped condition into the kiln. More- 





Fig. 115—WIRE-CUT BRIQUETTE MACHINE 


competition of rotary kilns—are willing to quote for 
the erection of this type of kiln, point out that in 
place of a long shaft it is much better to employ a 
fan and use forced draught. This enables the use 
of a much lower chimney, the only duty of which will 
be to carry away the fumes from the men using the 


° No. AVII. appeared July 2nd. 


over, the bricks must be solid enough to stand a good 
deal of jarring and the shock of the fall in charging. 
For the process of briquetting Messrs. Johnson 
supply two types of machines. One of these is 
illustrated in Fig. 115, the other in Fig. 116. The first 
is what the firm terms its ‘‘ President ’’ toggle press. 
The pressure exerted by this machine is very high 


| 


We have now described the machines supplied 
by Messrs. Johnson for dealing with the raw material 
by the various processes until it has become clinker. 
It now remains to describe the grinding machinery 
necessary to produce the finished cement. The 
description of this has been left till the last, since the 
method pursued is exactly the same no matter of 
what materials or by what process the clinker has 
been made. As a fact, but little deseription is 
necessary, since the machines employed are counter- 
parts of those used in earlier operations. The clinker 
is first of all dealt with in a ball mill and the discharge 
from the latter passes to a tube mill. There is this 
difference, however, that since the clinker is harder 
than any of the raw materials it is necessary to ensure 
that the wearing surfaces are of sufficient hardness 
and toughness to withstand the additional friction 
and stresses. 

The ball mill employed is identical in construction 
to that illustrated in Figs. 107 and 109 ante. The tube 
mill used is the dry mill shown in Fig. 111 ante. When 
dry grinding Messrs Johnson feed the tube mills 
with an automatic worm feed, driven by cone pulleys 
from the first motion shaft, and the fineness of the 
product can be regulated by increasing or decreasing 
the rate of feed. In place of the ball and tube mill 
the firm is prepared to supply ‘‘solo”’ mills, which 
combine in one large tube the features of both the 
ball and tube mills. As already explained, mills 
of this type have been extensively manufactured by 
foreign makers, but have only comparatively recently 
been introduced into this country. Numerous advan- 
tages are claimed for them, and they, of course, only 
require one drive instead of two, as is the case when 
separate ball and tube mills are employed. 
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SOME TYPICAL ARRANGEMENTS OF CEMENT MAKING 


WILLIAM JOHNSON AND SONS (LEEDS), LIMITED, ARMLEY, LEEDS, ENGINEERS 


(For description see opposite page) 
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Pig. 118-RAW MATERIAL CRUSHING, DRYING, AND GRINDING PLANT 
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Fig. 119—COAL GRINDING AND KILN FIRING=PLANT 
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Fig. 120—ROTARY KILN PLANT 
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On issuing from the tube mill the cement is in its 
completed form, and may be taken away by elevators 
and conveyors and stored in a warehouse or silos. 

We have made no detailed reference to the various 
accessories, such as pumps, elevators, conveyors, 
&e., but the firm is prepared to supply all that are 
required. It also_makes different kinds of automatic 
feeding devices which are suitable for the various 
machines employed in the different processes. Some 
of these may be briefly mentioned. There is, first 
of all, what it calls its ‘* Challenge’? feeder. This is 
designed especially for regulating the feed of roughly 
crushed stone or ore. Its essential feature is a revolv- 
ing disc, which is rotated by gearing, and there are 
movable ploughs which, by being adjusted, may be 
made to give a constant and regular feed to the 
following machine. Then there is the ‘* Pendulum ” 
type of feeder, which is also used for feeding rough 
materials. The chief feature in this machine is a 
swinging pendulum, the stroke of which can be readily 
controlled so as to regulate the quantity of material 
passed through. This apparatus can be fitted directly 
on to the bottom of a storage bin, agitating fingers 
being arranged to prevent the material falling ‘‘ dead ”’ 
or “arching.” A third type is the ‘‘ Plunger” or 
**Push” feeder. It is designed for dealing with smaller 
particles, say, from jin. downwards. In it the 
material falls in front of a reciprocating plunger, 
which is actuated by an eccentric, and the stroke of 
which is adjustable. 

Before leaving the firm of Wm. Johnson and Sons 
we would call attention to some typical arrange- 
ments of plants as provided by this firm. First of 
all, we may allude to a clinker grinding installation 
which has been erected by it. It is shown in Fig. 117, 
and was designed for dealing with clinker burnt in 
shaft kilns. A crusher for breaking up the lumps 
was therefore supplied. For rotary clinker this would 
not be necessary, and the clinker would simply be 
delivered by a conveyor into the hopper of the 
elevator. In the illustration both crushing rolls and 
elevator are shown driven by an electric motor, and, 
in passing, it may be said that it would appear 
extremely likely that in future it will become the 
custom to drive cement factories—at any rate, those 
newly built—by electricity. 

The elevator raises the clinker and deposits it into 
a storage bin from which it is drawn by means of a 
feeding mechanism and delivered into the feeding 
hopper of a ball mill. The material ground by the 
latter falls into the hopper of an elevator, whence it 
is elevated and discharged into a feed hopper of a 
tube mill. The feed mechanism of the ball mill, 
the ball mill itself and the elevator are all driven 
from one motor. The tube mill has its own separate 
niotor. The finely ground cement falls into the 
hopper of an elevator, by which it is elevated and 
delivered to the conveyors running to the storage silos. 

Another installation is shown in Fig. 118, page 33. 
This shows an arrangement for crushing, drying 
and grinding raw material. The jaw crusher is on the 
extreme left. The crushed material is taken up by an 
elevator and delivered into a shoot leading to the 
dryer, which is of the internally heated type—such 
as was shown in Fig. 110 ante—the heating gases being 
conveyed to it by means of the pipe seen on the 
right-hand side. The dried material is taken up by 
an elevator and discharged into a storage bin, the 
remainder of the plant and the different operations 
being exactly as described in the case of Fig. 117. 

Fig. 119 shows a coal-grinding plant and also the 
arrangements at the firing end of a rotary kiln. The 
coal, which may or may not have been previously 
crushed according to requirements, is taken up by 
an elevator and delivered into the feeding hopper of 
an externally heated dryer—such as was illustrated 
in Fig. 102 ante. The dried material falls into the 
hopper of an elevator and is lifted up high enough to 
enable it to be delivered into the feeding hopper of 
one of the firm’s tube mills, specially arranged for 
grinding coal, as explained above. The ground coal 
is lifted by an elevator and delivered into a storage 
bin immediately above the firing end of the kiln. 
At the bottom of the bin is arranged a horizontal 
trough A in which work two screw conveyors, the 
speed of which can be varied at will by the burner. 
The orifice between the bottom of the bin and the 
trough A can be also varied in opening by a plate 
valve, so that the burner has at his disposal two 
means of governing the amount of coal fed into his 
kiln. At the far end of the trough a pipe B descends 
to the pipe C, which is connected to the burning 
nozzle. Through this pipe passes a continuous blast 
of air set up by the fan D, which is driven by the 
motor E. This motor, as will be seen, not only drives 
the fan, but also the powdered coal elevator and the 
coal-feeding mechanism as well. 

The last engraving on page 33, Fig. 120, is an 
interesting drawing showing the arrangement of a 
two-kiln rotary plant designed by the firm. It will 
be observed that the plant is intended to be driven 
by ropes from an engine-house and the dispositions 
of the pulleys and ropes are indicated. The plant is 
designed for the wet process. The slurry is brought 
from the mixer to the sump A by means of the screw 
conveyor At. A chain pump B dips into the sump 
and lifts the slurry to a point considerably above 
the feeding end of the kilns. It delivers it into a 
shoot B', which in turn allows it to run into a mixer C. 
The mixer is provided with revolving paddles so 











that the slurry is always kept agitated and conse- 
quently of the same consistency throughout. From 
the mixer the slurry gravitates to regulators C! C* 
—one for each kiln—and these govern the amount 
of slurry fed into the kilns through the shoots D D! 
respectively. The clinker on being delivered from 
the kilns E E! falls into the clinker coolers F, and 
the delivery from the latter may be on to either one 
of two clinker conveyors G and L. 

The modus operandi would be as follows :—Assum- 
ing the clinker store to be empty, the clinker from 
the cooler is, say, delivered on to the conveyor G. 
This carries it along and delivers it to the conveyor H, 
which in its turn delivers it into the boot of the 
elevator I. The latter raises it to the hopper of an 
automatic weighing machine J, which is provided 
with a recording apparatus for recording the weight 
of clinker produced, and from this machine it is taken 
by the conveyor K to the clinker store. 

If, on the other hand, because the clinker store is 
full, as it might become if there were a breakdown of 
the grinding plant, or for some other reason it is 
undesirable to use the conveyor G, a deflector is 
brought into use and the clinker is delivered to the 
conveyor L. This delivers it into the boot of the 
elevator M, which raises it to a suitable height in 
order to discharge it in a heap outside the building, 
so as to form a surplus store. 

Iu the event of the kilns being stopped at any time, 
and it being desired to work on the clinker thus 
stored outside, the clinker is shovelled into the 
elevator, and is conveyed by a shoot on to the con- 
veyor G, and thence to the clinker store, the elevator 
being provided with a breeches piece to enable this 
to be done. 

As regards the firing of the kiln, it will be observed 
that the powdered coal is brought by worm con- 
veyors OO! to the top of the coal hoppers P P', 
whence it is withdrawn by the apparatus described 
earlier and discharged into the kilns under the action 
of the fans QQ! through the pipes RR!. At the 
chimney end of the kilns there are dust chambers 8, 
and the dust collected falls down to a hopper at the 
bottom, whence it may be removed by the worm 
conveyor T, which can be arranged to discharge the 
material into the sump of the chain pump so that it 
may mingle with the slurry and be delivered again 
into the kiln, passing by way of the mixer on the 
feeding platform. This arrangement, of course, 
obviates the necessity for cleaning out the dust 
chamber by hand, and it enables some use to be made 
of the dust, which consists practically entirely of 
cement-making material. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


CAST IRON OR STEEL SHELLS. 


Sirn,—My attention having been called to your editorial 
remarks and Mr. Keith’s letter in your issue of June 11th, owing 
to my having written to a contemporary paper on the above 
subject—Manchester Guardian, June 19th—will you kindly 
allow me the privilege of offering a few remarks with a view to 
ventilating the subject and to endeavouring through the medium 
of the Press to see if it is possible for cast iron shells to be manu- 
factured, as I am fully convinced they can, so as to form not a 
substitute but a necessary adjunct to forged steel shells at a most 
psychological time as the present, when the daily, yea, hourly 
cry is ‘‘ Shells—and more shells,’ and until such time as the 
expensive complicated machinery necessary for the production 
of steel shell forgings is sufficient to meet the requirements of 
the demand and thus prevent, as far as possible, the loss of life 
caused by the shortage of shells, bearing in mind the statement 
so constantly dinned into us that every shell means the saving 
of a life. 

I am the more convinced that the subject calls for discussion 
from the concluding remarks of your article, viz., that every 
nation concerned has been surprised by the part artillery has 
been called upon to play, and it is not unlikely that all of them 
have drawn upon resources of every kind that can be turned to 
account. Surely this in itself is a sufficient reason for the 
subject to be brought forward and disseminated for serious 
consideration with equal vigour and resource to that displayed 
in seeking and obtaining recruits, and may not some of the 
difficulties you raise with regard to the use of cast iron shells 
be surmounted in a similar manner to the difficulties experienced 
in forming such a large army as we possess at the present time 
in the way of slight defects in teeth and eyesight, height, chest 
measurement, &c. &c.?2 What about the once-despised (?) 
Territorials, Bantams, &c.? 

Although I admit there may be a great deal of truth in some 
of the statements you make as regards the shortcomings of cast 
iron shells, I do not by any means consider that the arguments 
you put forward are altogether conclusive or, on the other hand, 
exhausted. Moreover, I would not dare to cast a slur on the 
intelligence of ironfounders, foundry managers, foremen moulders 
or even skilled moulders by stating that the difficulties you 
mention as regards moulding, cores, &c. &c. may not be over- 
come, or of the intelligence of metallurgists in providing a suitable 
mixture of metal which will prevent porosity and give the 
necessary homogeneity, nor yet of engineers or machinists who 
could not overcome the difficulties with regard to machining 
so as to guarantee equal thickness and perfect balance. a 

Can it be stated that the subject has been thoroughly discussed 
and enlightenment sought outside the arsenals, and what iron- 
founder would ever dream of making shells in times of peace ? 
I feel confident that a lively appeal to the ironfounders, engineers, 
&c., in the country through the medium of the press would 
result in an enthusiastic response and be taken up with that 
zeal, alacrity, and effect for which British engineers have such 
a world-wide reputation. 

Surely no more effective argument could be advanced than 
that the Germans have drawn upon resources of every kind and 
are indeed using cast iron shells, in spite of the fact, borne out 
by bitter experience, that they have for years been preparing 
for what they must have known to be a formidable task, even 
more formidable than they anticipated, and your inference is 
that even now they have to resort to other means owing to their 
supplies of modern shells becoming exhausted. Is not this 
another lesson we may learn from the Germans and profit by 





it? In any case, there is nothing to lose, but everything to 
gain, by heing prepared if such a contingency should arise, and 
as 1 could now suggest means of overcoming some of the diffi- 
culties you name, I would much prefer for the moment to seek, 
with your kind assistance, a concensus of expert opinions, which 
I sincerely hope this appeal will yield, and warrants. 

In conclusion, may I ask, if as stated, the Germans now use lower 
powder pressure, black powder, old guns and old shells, why we 
could not use them to fill up some of the gaps, or at any rate be 
prepared for any emergency, just in the same way that the 
thousands of lathes, once despised and obsolete, waiting a 
favourable opportunity to be ‘‘ written off” and then scrapped, 
have now been brought into commission by being ‘‘ adapted ”’ 
for munitions or otherwise be utilised for commercial purposes, 
which in times of peace would be prohibitive ¢ 

As I believe the subject of national importance, 1 appeal to 
the patriotism of those of your readers who hold opinions on the 
subject, in favour or against, to give the benefit of their experi- 
enee and assistance, and let us be prepared. 


Dukinfield, June 29th. ANDREW REASON. 


TEST OF SKILLED LABOUR. 


Sir,—In the employment of skilled workmen one would 
naturally conclude that men being members of societies or trade 
unions formed for the protection of the various branches of the 
engineering trade, that the members would be and prove efticient 
workmen. From practical tests, no reliance whatever can be 
placed upon such an assumption, neither that because men are 
in employment is it a test of fitness. 

In the construction of an engineering work in which plating, 
riveting, chipping and caulking formed the principal work, a 
great number of workmen, all being recommended as being 
members of societies or trades unions, were employed at the 
recognised day-work rate of pay. When the work had been 
proceeding for some time and the work the men had done was 
measured up and valued, it was ascertained that the work was 
costing double the price it should do, é.e., that the men were 
only doing one-half the work they should do. The only alterna- 
tive was to put the men on piecework, and this being a class of 
work in which a recognised book trade price was fixed, the men 
were called together and the position of affairs explained to 
them, and as they could have no objection they agreed and went 
op piecework, The result was that one-half of the men earned 
time and one-half, ée., one-half more wages, than they had 
earned when working day work and were well satisfied. The 
other half of the men only earned one-half of the wages which 
they had been paid —but which they had not earned—when 
working day work, and when asked what explanation they had 
to make, being members of the society and not being efficient, 
and how it was they had been admitted as members of the society, 
the men replied that they were admitted because they had been 
working at the trade the length of time required by the society, 
but that when admitted they did not have to undergo any test 
as to their efficiency. This half of the men could not earn half 
the day-work rate of wages, and after working some time they 
admitted that they were inefficient and retired from the work. 

In discussion with the men as to the presumption that the 
efficient men were supposed to counteract the loss occasioned 
by the inefficient men, the eflicient men contended that this was 
very well in logic, but did not pay in practice. Could it reason - 
ably be expected of them to exert themselves to supply wages to 
pay inefficient men? This is a clear proof that workmen being 
in employment is no test whatever as to their being efficient, 
neither is it a proof of their being efticient because members 
of a society or trade union. 

Each workman’s work should be measured up weekly or 
oftener as the case may require and the work valued to ascertain 
if the man is efficient and earning his wages. It is perfectly clear 
that if such a course is not pursued the efficient workmen will 
not and cannot be expected to make up for the loss occasioned 
by the inefficient workmen, and instead of the engineering firms 
manufacturing at their greatest output and making a legitimate 
profit they are working at a loss, the whole being swamped 
by the inefficient workmen, who are retarding the output, and 
the efficient workmen are therefore ultimately thrown out of 
employment by the act of the inefficient men, with the resultant 
closing down of the engineering works. This is only one instance 
quoted as a test case. The same is applicable to all the branches 
of the engineering trade. 
P. J. MAULDIN. 


Wood Green, July 3rd. 





BOOKS OF REFERENCE. 


The present issue of ‘* Fleet Annual and Naval Year- 
book "published by The Fleet, Limited, 11, Henrietta- 
street, Covent Garden, London, price ls. net—calls itself 
‘The Great War Edition,” and it certainly lives up to its 
title. Part I. contains, first of all, ‘A Brief History of 
the War from the Naval Point of View.’ Then comes a 
chapter on the World’s Submarines. This is followed by 
a table showing the British merchant and fishing vessels 
lost from the outbreak of war up to the middle of March. 
Then there is a reproduction of Mr. Churchill’s statement 
in introducing the Navy Estimates. Following this there 
are reprints of the despatches on the “ Battle of the 
Bight ;” the loss of the Cressy, Hogue, and Aboukir ; 
the capture of the Emden; the battle of the Falkland 
Islands; the North Sea Cruiser Action; the Naval 
Brigade at Antwerp; and the proceedings off the Belgian 
Coast. There is also full information regarding allowances 
and pensions and a list of officers and men of the Navy who 
have lost their lives during the war. In Part IT. there 
are lists of ships in the British and foreign navies. 

‘The Mechanical Engineers’ Pocket-book,” by Clark 
and Powles—published by Crosby Lockwood and Son, 
price 4s. 6d. net—reaches in its 1915-16 issue its ninth 
edition. The contents and value of this little book are 
too well-known to call for any lengthy reference to them 
on our part. We learn, however, from the preface that 
a few additions have been made in the appendix on sub- 
jects of interest, such as natural evaporation of water from 
soils and reservoirs, and notes on ferro or reinforced con- 
crete. Various small corrections have also been made in 
the text, and the railway and tramway statistics have 
been brought more up to date. 

The 1915 edition of ‘“‘ Glasgow Shipping ’’—published 
at the Journal of Commerce Offices, 105, West George- 
street, Glasgow, and also at 17, James-street, Liverpool, 
and 37, Walbrook, E.C., price 1s.—contains, first of all, 
a list of Glasgow shipowners with the names of the vessels 
in their fleets, &c. Then there is a list of shipbuilders, 
ship repairers, and engineers on the Clyde. This is followed 
by a list of Glasgow ship brokers; then there is a lot of 
information regarding the port of Glasgow, including the 
names of officials, the river lights, shipping berths, towage, 
railway facilities, &c. Finally there are sections devoted 
to marine insurance, technical and other societies 
Admiralty, Custom House and other ofticials, &c. 
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RAILWAY MATTERS. 


A CONTEMPORARY states that, in addition to the restora- | 


tion of the lines of communication in what may be called 
British South-West Africa and the rebuilding or repairing of 
station and other depots, there is a considerable length of 
narrow-gauge line to be converted to the 3ft. 6in. standard 
South African gauge. 

Mr. G. Murray Smiru, the chairman of the Midland 
Railway, speaking at Derby lately, said that of the 80,000 
railwaymen who had joined the colours, 10,200 had gone 


from the Midland. He regretted that among the latter | excellently with the usual lubrication. One set of pistons 
200 had been killed in action or had died of wounds or | which has been under observation has shown a quarter of 


disease, 43 were missing, and 609 had been wounded or 
invalided home. Of the 1996 members of the Midland 
Railway rifle clubs in Derby and other towns, 432 had 
joined the colours, and a larger number would have done 
so if they could have been spared. 


CONSTRUCTION is to be commenced of a railway from 
Tupiza in the southern part of Bolivia to La Quiaca in the 





| aluminium alloy is much softer than cast iron. 


| whole is at least as good as can be found for cast iron 


northern part of Argentina, to be carried out by the | 


Bolivian Government. 
boundary between Bolivia and Argentina, and is the 
northern terminus of one of the great Argentine lines. 
Tupiza, on the Bolivian railway system, is connected with 
the Pacific coast by three lines, and the connection of 
these two lines, now proposed by the Bolivian Government, 
will give another transcontinental railway line for South 
America. 


In our last issue we mentioned some of the railway men 
engaged in the Munitions Department, and we can now 
add several more names. Major R. L. Wedgwood, R.E., 
the goods manager of the North-Eastern, who was doing 


La Quiaca is virtually on the | Patented by Mr. Robert Rafn, of Porsgrund, Norway, and 
: | assigned to the General Electric Company. 


| stages, first with ammonia gas at red heat, producing the 


fine work in France, has been recalled to join the depart- | 


ment; Captain E. O’Brien, R.E., assistant mechanical 
engineer at Horwich, who has also been at the front, has 
been appointed as Mr. Henry Fowler’s assistant ; whilst 
Mr. Oliver Winder, another man who was at Horwich as 
works manager a few years ago, has been directed to take 
charge of the Yorkshire district under the department. 
It is interesting to note that Messrs. Fowler, O’Brien, and 
Winder were all pupils of Mr. J. A. F. Aspinall. 


ACCORDING to the Railway News, the Gowdall—Braith- 
well Railway, twenty-two miles in length, intended to 
form an additional route from new South Yorkshire 
collieries to the Humber, is now approaching the final 
stages. The line was originally promoted by the Hull and 
Barnsley Railway Company, with the support of the 
Midland Railway, to whom running powers were to be 
given, and who were to find part of the capital. Later, 
the North-Eastern Railway Company also obtained 
running powers and other advantages, while opposition 


by the Great Central Railway resulted in the new line | 


being vested in the Hull and Barnsley and Great Central 
companies. 
let the following year, and the work of construction com- 
menced in 1911. The rails have now been laid, and only 
a few finishing touches are required to complete the work. 


As a result of the terrible railway accident of May 22nd 
at Quintinshill, near Gretna, on the Caledonian Railway, 
27 people have died from their injuries. Some of these 
succumbed on their way to Carlisle and the remainder 
have died in that city. These bring up the number of 
deaths to 169; 159 of the fatalities occurred among the 
troops. There is no institution in Scotland to correspond 
to the English coroner’s inquest, but the Fiscal for Dum- 
friesshire made an inquiry with the result that Tinsley, 
the signalman who “ accepted” and lowered his signals 
for the troop train, was arrested and subsequently at 
Dumfries committed for trial, being released on_ bail. 
On the 23rd and 24th ult. the coroner for Carlisle held his 
inquiry into the death of the above-mentioned twenty- 
seven people, and as a result a verdict of manslaughter 
was returned against Tinsley and Mechan, his mate, also 
against Hutchinson, the fireman of the shunted local 
passenger train. Mechan admitted that as he had shunted 
the passenger train it was his duty to have placed the 
‘reminder ’’ on the lever of the up main home signal. 
The allegation against Hutchinson is that under Rule 55 (h) 
he ought to have seen that the *‘ reminder ’’ was on the 
lever. The three men were committed to Carlisle Assizes 
and released on bail, and the Crown has now decided that 
all three shall be tried in Scotland. 


THE report of the Chief of the Division of Safety, Inter- 
State Commerce Commission, on a derailment due to a 
broken wheel on a passenger car on the Chicago, Milwaukee 
and St. Paul Railway, reveals some hidden dangers run 
by passefgers travelling by that and possibly other rail- 
ways. The wheel that failed consisted of a cast iron hub 
or “spider,” an outer and an inner rolled steel cheek 
plate ,’,in. thick, and a rolled steel tire Ijin. thick in 
the plane of the outer cheek plate at the time of derail- 
ment. The plates, hub, and tire were drilled and secured 
together by thirty-nine bolts, thirty of which, jin. in 
diameter, formed three concentric circles on the outer part 
of the wheel. The other nine bolts were jin. diameter and 
were those of the inside circle at the hub, the heads being 
countersunk. The tire of the wheel broke in four places, 
at each place separating the tire by radial lines of rupture, 
each line of rupture passing through a bolt hole of the 
interior web of the tire. An examination showed that 
each line had its origin at the inner diameter of the tire, 
thence passing through the metal in an outward direction 
to the surface of the tread and through the flange. Appre- 
ciable wear had taken place at the bearing between the 
rims of the plates and the inside diameter of the tire. The 
broken pieces of the tire assumed a radius of curvature 
slightly less than that which the intact diameter of the 
tire called for, resulting from the introduction of internal 
strains in the metal in the zone next below the surface of 
the tread, due, it is believed, to the cold-rolling effect 
between the wheels and the head of the rail. Such internal 
strains correspond to stresses of considerable magnitude 
and are not negligible quantities when judging of the 
endurance of steel under the conditions of railway service. 
Other wheels examined by the inspector showed incipient 
cracks which could not be revealed by ordinary inspection. 
Wheels of this type are not being used so extensively as 
formerly, although a considerable number of them are in 
service at the present time. 


The Act was obtained in 1909, contracts were | 


| practically a constant temperature in both the bath and 
| the washing water, thereby eliminating almost all of the 





| sten trioxide is usually difficult of accomplishment, as a 
| erystalline product most often results. 


NOTES AND MEMORANDA. 


THE power factor of the new incandescent lamps with 
spiral filaments is approximately unity. Engineers from 
the laboratory of the National Lamp Works of the General 
Electric Company have stated that the power factor of the 
new lamps is 99.9999 per cent. For all practical purposes, 
therefore, the coiled-filament lamps may be said to operate 
at the same power factor as the common straight-wire 
filament lamps. 


ALUMINIUM alloy pistons on motor car engines wear 


a thousandth wear after 14,000 miles of average work. 
Naturally the cylinder walls are less affected, as the 
The ring 
grooves did not show any wear, and only one gudgeon 
pin hole indicated a loose pin. The record of wear as a 


pistons. 


A process for producing tungsten powder has been 


The produc- 
tion of amorphous tungsten powder by reduction of tung- 


The inventor has 
shown, however, that by making the reduction in two 


so-called blue tungsten oxide, and then with hydrogen 
at cherry-red heat, the resulting product is a tungsten 
powder of remarkable fineness. 


THE United States Bureau of Standards at Washington 
announces that each week’s work furnishes further 
evidence that a magnetic test of steel rails is commercially 
feasible. The magnetic standards prepared five years ago 
are not sufficiently uniform to serve the purpose and 
new standards, free from this objection, are being prepared. 
Other work that the Bureau is doing is an examination of 
the screw box collar of a 14in. gun which failed in proof 
firing as well as an investigation of the softening points 
of certain alloys used in piston packing. Such materials 
have been a source of much trouble because the melting 
ranges of bearing metals are only slightly above the steam 
temperatures in the engine cylinders. 


Wuat are claimed to be the two largest and most power- 
ful single-unit electric mine locomotives in the world were 
recently installed at Windber, Pennsylvania, United States 
of America, by the Berwind-White Coalmining Company. 
These machines weigh 30 tons each, and are of the three- 
motor six-wheel type, with equalising levers to evenly dis- 
tribute the weight upon the drivers. Among the electrical 
features is an automatic contactor connected in series 
with and operated by the controller cylinder. The con- 
tactor is designed to break circuits carrying heavy current 
and its use eliminates heavy arcing in the controller case. 
The rheostat is of the cast grid type. On each end of the 
locomotive is mounted a powerful are headlight. 


THERE is hardly any art that cannot be advanced some- 
what by the aid of electricity. The Philadelphia Electric 
Company has in the past year made a number of electrical 
refrigeration installations, of which perhaps the most 
interesting are those used in connection with silk dyeing. 
Formerly the dyeing of silk was subject to large losses. 
Annually thousands of pounds’ worth of fine silks have 
been damaged in the dyeing. It was discovered after a 
long study that the damage was due to changes in tem- 
perature causing a precipitation of crystallised tin salts, 
which cut the fibres and allowed the silken strands to 
fall apart. The dyeing establishments are now able, 
however, by the use of artificial refrigeration to secure 


former trouble from this cause. The Philadelphia Electric 
Company now has two silk mills on its mains using 
electrical refrigeration. 





WE learn from the Iron and Coal Trades Review that 
sheet manufacturers in the United States have been giving 
the subject of a substitute for galvanised sheets much | 
consideration, because of the high price of spelter, and 
several have concluded that the best solution of the problem | 
is the manufacture of long terne plates. Some makers are 
already installing apparatus for coating long ternes and | 
others are placing lead-coated sheets on the market. The | 
Trumbull Steel Company, Warren, Ohio, is bringing out 
a special coated terne sheet in the same gauges as gal- 
vanised. The adoption of various substitutes for galvanised | 
sheets will mean a large increase in the consumption of 
lead and have a tendency to cause a further advance in | 
the price of lead and higher prices for the lead-coated 
sheets and ternes. While some good business has been 
booked in long terne plates as a substitute for galvanised 
sheets, the American trade generally appears to be slow 
to move in this direction, and so far most consumers, 
particularly the small users, prefer paying the high prices | 
for galvanised sheets rather than try the substitute at 
considerably lower prices. 


In a paper on “* The Design and Lubrication of Bearings” 
Mr. Frank Foster gives the following four typical examples : 
(1) Rotating journal under steady load, such as dynamo | 
journals. The oil should be fed to the top or sides, where 
there is no pressure. Ring lubrication, therefore, gives | 
good results. (2) Oscillating journal under steady pres- | 
sure; as crosshead pin of some single-acting engines. | 
Oil should be supplied at the sides, where there is no 
pressure. Part of the oil dragged in by the journal adheres 
to the bearing, which passes it on again to the journal | 
higher up on the return oscillation. A closed oil groove | 
—with chamfered edges—parallel to the axis of the journal, | 

| 
| 
| 


and some little distance in from the inlet edge, acts as 
an advanced supply depdt. (3) Similar to (2), but with 
load alternating in direction; as usual crosshead pin. 
In this case the pin itself pulses fore and aft and acts as | 
a pump plunger. The oil inlet in this case may profitably | 
be in the line of pressure, as it has to feed rapidly during | 
suction; but side feed to the neutral regions is good in | 
many instances. (4) Reciprocating bearing under fairly | 
steady pressure, as crosshead slipper and slide. The inlet | 
to the oil channel between the rubbing surfaces should be | 
well chamfered, and drip, oil groove. or other feed to 
intermediate parts of the slide is desirable. 


| 5,000,000 gallons per day. 


MISCELLANEA. 


THE magnificent achievements of the allied airmen 
during the present war in learning the disposition of the 
enemy’s troops and artillery have largely depended for 
their success upon the facilities offered by wireless tele- 
graphy for communication between the observer in the 
aeroplane and the staff officers below. Of such vital 
importance is a knowledge of wireless to the members 
of the Flying Corps that the Government has made arrange- 
ments for them to receive instruction in radio-telegraphy. 


THE Society of Amalgamated Toolmakers, Engineers 
and Machinists has issued an appeal urging members 
“to put in all the time they possibly can, and to be willing 
—if not employed on Government work—to move to 
fresh shops and even districts, if by so doing they can 
assist in accelerating the production of the weapons which 
are so essential to the success of our troops in the field. 
Trade unionists may depend upon it that their just 
interests will be safeguarded to the uttermost, but the 
shorter the war is the easier it will be to do this, and we 
therefore again urge members to strain every nerve in 
order to ensure the ‘delivery of the goods’ and the 
defeat of the enemy.” 


We learn from the Manchester Guardian that Mr. 
Bellhouse, of the Fine Cotton Spinners’ and Doublers’ 
Association, which controls over sixty mills, has offered 
to the Manchester and District Armaments Output Com- 
mittee the privilege of taking from its several machine 
shops any lathes and other machine tools that could be 
advantageously used on 3.3in., 4.5in. and 6in. high- 
explosive shells. The Committee is making arrangements 
to avail itself of this very generous offer. It is hoped that 
the lead given by the Association will be followed by other 
concerns in the district which cannot themselves make the 
necessary sheils, but whose machine tools could be very 
advantageously used for this purpose if collected and set 
to work in suitable organisations. 


THE severed cable communication between the United 
States and Germany, via the Azores, has not been restored 
because of the opposition of Great Britain and her allies. 
The German Government submitted to the United States 
a proposal to repair and reopen the cable if the consent of 
the British Government could be obtained. This proposal 
was communicated through Ambassador James W. 
Gerard, at Berlin, to Secretary Bryan, under date of 
February 27th, 1915, but no response was ever made by 
the British Government. Without the consent of the 
British Government it would be worse than useless to 
repair and reopen the cable, for the reason that Great 
Britain, if opposed to its use during the war, could cut the 
cable just as easily after its resoration as in the early days 
of the war. 


WE hear that the Birmingham Electric Supply Depart- 
ment has ordered two Mossay electric vehicles, which are 
to be hired to the Refuse Disposal Department, with a 
view to demonstrating to other users of haulage vehicles 
their suitability for town work. These two vehicles are 
to be used in the Harborne district in the collection of 
house refuse from portable ashbins, the refuse being taken 
to California tip. They will replace four horses and a spare 
horse, drawing four-wheeled wagons. As a preliminary, 
several tests were carried out with an Edison electric dust 
van, and Mr. Jackson, the superintendent of the Refuse 
Disposal Department, reports that they fully demon- 
strated that one electric vehicle could easily displace two 
horses, and in Birmingham, where 275 horses are engaged 
in refuse disposal work, this would reduce by half the 
clerical work in weighing and inspection of vehicles ; it 
would be more cleanly, and owing to the possibility of 
using electric light, would reduce accidents, which occur 
through bad lighting of the present vehicles. A horse 
and wagon removes three loads a day, stopping at 150 
houses. 


AccorDING to the Birmingham Daily Post, during the 
week ended Thursday, June 17th, a new record was set 
up in the consumption of water in Birmingham, the 
average, probably owing to the long spell of dry weather, 
being 30,100,000 galions per day. The highest seven 
days’ average last year was in the week ended July 2nd, 
when the consumption reached 28,900,000 gallons per 
day, but on July Ist last year no less than 33,147,000 
gallons of water were used. The present capacity of the 


| two pipe lines from Wales is 25,000,000 gallons per day, 


and the abnormal demand of late has made it necessary 
to draw upon the local sources of supply—the Aston, 
Shortheath, Selly Oak, and Longbridge Wells—for over 
That is the explanation of 
the fact that hard water is to be found in some districts. 
It should be borne in mind, however, that the department 


| has no option as to the districts in which the hard water 
| from the wells is distributed. Naturally it flows first 


into the mains connected with the wells, and no improve- 
ment can be expected in times of abnormal pressure until 
the third pipe line for bringing Welsh water to the city 


| is installed—an improvement which must be delayed 


until the conclusion of the war. 


Str Witii1AM Ramsay, speaking at the annual meeting 


| of the British Science Guild at the Institution of Electrical 


Engineers, London, on the ‘ National Organisation of 
Science,’ said our existence as a nation was threatened. 
The first essential was organisation. It was notorious that 
there was little intercommunication between the various 
Government departments. Many of them were confronted 
by the same difficulties. Many of these difficulties would 
be overcome if scientific advice were asked for, and the 
prime necessity at the present moment was a central body 
of scientific men to whom various Government depart- 
ments should be compelled to apply for advice and assist- 
ance. It should be within the province of such a central 
organisation of science to propose new means of circum- 
venting the enemy. It should have access to special 
opinion, and should be in close touch with all departments 
of State by having State officials as assessors at the meet- 
ings of the Committee. It was clear that they need expect 
no initiative from members of the Government. But they 
might, as scientific men, organise themselves, and then 
endeavour to induce the Coalition Government to take 


| some such steps as were taken by the French Government 


on August 4th, 
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The Export of Machinery to Italy. 


One of the most striking industrial facts indirectly 
connected with the war is the awakening of various 
friendly nations to the desirability of securing for 
themselves a considerable portion of the export trade 
which was formerly carried on by Germany and 
Austria-Hungary, particularly the former country. 
The first to take steps in this direction was Great 
Britain and the second the United States, both with 
an eye on Teutonic trade in the Latin-American 
Republics. To these has now to be added France, 
who, as a writer in a Paris newspaper remarked a 
week ago, although unprepared for the war, must 
not also be unready for the commercial rivalry of 
the future. The newspaper proceeds to suggest that 
the Allies as a whole, instead of competing with each 
other, should endeavour to arrange to devote them- 
selves to different branches of industry by way of 
complementing each other. In Italy, too, which has 
been dependent upon Germany in the past for a 
large quantity of metals, machinery and chemicals, 
the desire to curtail imports from the latter country 
as far as possible in the future has suddenly become 
of a pronounced character. The subject was recently 
discussed in a Milan newspaper where it was suggested, 
among other matters, that Italy should devote greater 
attention to the development of economic relations 
with the Latin-American countries, whilst in other 
directions ways and means have been pointed out 
for securing emancipation from the Teutonic chemical 
industry. On the other hand, Germany is also giving 
consideration to the problem of future commercial 
possibilities after the conclusion of peace. In this 
expectation the iron and steel interests in that cotntry 
are now endeavouring to form a stronger combina- 
tion for the home trade simultaneously with the 
establishment of a greater organisation for the pro- 
motion of the export trade, whilst the engineering 
branches, particularly those concerned with the con- 
struction of machinery and machine tools, are very 
hopeful of recovering the business of which the war 
has deprived them, and also of being able to conclude 
new treaties of commerce more favourable to them- 
selves than those which were abruptly terminated 
last August. 

The market in Italy for machinery in general, and 
electrical machinery and machine tools in particular, 
has in the past been largely cultivated by Teutonic 
firms, although the Association of German Machine 
Construction Works, in a report which was presented 
at the general meeting held at Charlottenburg 
towards the end of May, announced that British and 
American (United States) firms had been competing 
keenly for business in the branch of metal-working 
machinery. In the case of electrical machinery, 
German financial interests in Italy and the financial 
interests held in Italian electricity supply works and 
tramways by Swiss investment companies or banks 
which were originally created by Teutonic electrical 
firms and their associated banks, have been the means 
of securing a large amount of business in this industry 
for the Fatherland. The Italian Siemens-Schuckert 
Company, however, is reported to have given public 
notice that Germans will never again be employed, 
and that substitutes for the latter have already 
been found in Italians, Dutchmen and Swiss. In 
this connection it may be of interest to hear what an 
English engineer who was engaged in Italy as the 
representative of a British firm for a number of years 
down to recent months has to say with regard to 
British trade in that country. This engineer, in 
the course of a letter addressed to a company 
in the United States, is reported to have stated 
that neither the company which he formerly 
represented nor any other English firm would be 
able at any time to keep pace with the Germans 
unless it changed its methods of business, an 





observation which he applied, not only to machine 
construction, but also to all other branches of 
trade. The British, he declared, never occupied the 
first position in Italy ; the Germans actually offered 
more for the money, and if the quality of their manu- 
factures was not so good in some cases, the disadvan- 
tage was completely equalised by the conditions of 
payment. Moreover, the Germans endeavoured to 
understand the psychology of the Italians and accom- 
modated themselves to the situation in a manner 
which seldom prevailed in the case of the British. 
At the same time, the engineer submitted that if the 
Germans were completely beaten in the war they 
would still remain a factor, the importance of which 
should not be underestimated. It must be borne in 
mind, as previously mentioned, that this letter was 
written before Italy began to participate in the war, 
although not before a movement had been begun 
with the object of reducing German influence in the 
country—a movement which originated prior to the 
war by the elimination of the large German-Austrian 
element from the directorate of one of the principal 
banks in Italy. 

It is well not to pass over in a light-hearted manner 
statements made by this English engineer, whose 
many years’ residence in Italy must, from the position 
which he occupied, have rendered him tolerably 
familiar with the engineering requirements of the 
country, with the means adopted by foreign com- 
petitors for the cultivation of business, and with the 
difficulties confronting the promotion of British trade. 
He casts no reflections upon the firm which he repre- 
sented for so many years ; he does not state that the 
Germans have cut prices and undersold us, although 
he does remark that good and cheap machinery is 
required to secure business. The whole charge of the 
complaint, which is levied against British firms in 
general, is that they do not allow long-term credit, 
and that this policy results in a loss of trade, which 
has been secured by the Germans. Have we not, 
time after time, heard the same complaint made 
about British trade with Russia, South America and 
certain other countries ? And is not the same charge 
adduced against North American firms in relation 
to their attempts to cultivate business with the 
Latin-American Republics? If, however, long credit 
is essential to develop the export trade, the fault does 
not rest so much with British firms themselves as 
with our banking institutions, which, while con- 
tinuing to pay high dividends—higher perhaps than 
in any other country—decline to render that amount 
of financial assistance to British firms which is neces- 
sary to ensure a greater measure of success in the 
markets of the world, and which has for many years 
past been at the disposal of German competitors. 
It is highly probable that after the conclusion of 
peace the financial situation of the Fatherland will 
be such that Teutonic firms will no longer be able to 
enjoy the exceptional banking facilities which have 
contributed largely towards the success of their 
export trade in the past. We must, however, not 
rely upon this contingency, but look forward to, and 
press for, the devotion by our banking institutions of 
greater attention to industrial development. This 
matter is one in which the Government of the day, 
when peace once more reigns in the world, could 
render valuable assistance, and unless official sugges- 
tions be forthcoming there is probably but little pros- 
pect of any alterations being made in our present 
banking system. 


The Degradation of Matter. 


One of Lord Kelvin’s greatest pronouncements— 
we can hardly call it a discovery—was that in which 
he formulated the doctrine of the degradation of 
energy. While accepting as an article of faith the 
invariability of the amount of energy in the universe, 
he taught us to recognise a difference in the quality 
of the various forms in which energy is manifested 
to us. Thus, he put electrical energy at the top of 
the scale and thermal energy at the bottom. By 
failure to discover a single instance in which the 
reverse was true, he established the postulate that 
every physical phenomenon in which the flow of 
energy or its transformation from one form to another 
was a part, resulted in the setting free of a certain 
amount of thermal energy. In other words, he laid 
down as a principle of scientific belief that all the 
higher forms of energy had a tendency to, and ulti- 
mately would, break down into the lowest form, 
namely, that of heat. Contemplating this degrada- 
tion of energy, he pointed out that in process of time, 
while the total quantity of energy in the universe 
would remain exactly the same as it first was, it 
would all have become changed to the form of heat 
distributed at a uniform temperature throughout the 
system. The flow and transformation of energy 
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would then no longer be possible, and all phenomena 
and life would cease. Our earth, according to this 
view, is in common with all the planets and stars, 
approaching a time when all the original stock of 
energy will cease to be available to man, although 
not a single erg will have disappeared from existence. 
Just as there is the doctrine of the conservation of 
energy, so, too, there is a doctrine of the conservation 
of matter, and just as there is this doctrine of the 
degradation of energy, so, too, can a doctrine of the 
degradation of matter be established. 

A striking example of what we mean is to be found 
in the life history of iron or other mineral subject to 
corrosion. So far as man is concerned, it begins its 
life in segregated masses of ore beneath the earth’s 
crust. We mine it, reduce it to metallic form, fashion 
it as we desire, but in the end Nature’s forces prove 
stronger than man’s and part or the whole of it 
reverts as rust to the original and more stable chemical 
form. But while the chemical form may be as before, 
the mechanical form has changed. It has degraded 
from a segregated mass to a disintegrated powder, to 
be blown by the winds over the earth’s surface. In 
the one form it was easily recoverable by man. In 
the other, it has gone for ever beyond his reach. 
Imagine the earth’s store of iron ore distributed 
uniformly as a fine dusting over the surface. As a 
means to any end, it would be wholly unavailable 
to man even if its presence were detectable. The 
life history of carbon affords another example of the 
degradation of matter. Man’s one great source of 
this is the earth’s store of coal and oil. These materials 
occur in closely segregated masses, but the use to 
which man puts them results in their degradation 
and dissipation as a gas. Does Nature provide any 
means for rehabilitating the element in its former 
available state? Undoubtedly it does. Under the 
influence of sunlight, chlorophyll—the green colour- 
ing matter of plants and trees—has the -power of 
breaking down carbon dioxide. The carbon is 
retained and the oxygen returned to the atmosphere. 
In the dark the process is reversed, oxygen being 
absorbed and carbon dioxide given off. But on the 
whole the action during the daytime outstrips the 
other and more carbon dioxide is withdrawn from the 
atmosphere and broken up than is returned to it. 
Some of the gas, however, escapes this regenerative 
process. It becomes dissolved in water, which, 
acting on certain other elements—iron, for instance 
—forms stable carbonates. Sooner or later these 
carbonates on drying will be reduced to dust and 
scattered over the earth’s surface, and the carbon 
which they contain will pass beyond our reach for 
ever. Sulphur reveals a similar story. We find it 
in conveniently available masses, we dissipate it as a 
gas which has a strong affinity for other elements, and, 
sooner or later, the element will become degraded, 
and in the form of sulphates or sulphides will be dis- 
tributed uniformly throughout the world. 

If we examine the life history of any other substance 
with sufficient knowledge and sufficient care we will 
find that Nature provides means and forces which 
little by little are resulting in the uniform dissipation 
of the substance as dust. Man’s manipulations 
greatly assist the degrading process, but Nature 
herself is always active in it, and without our aid 
is quite competent to achieve the whole. At times 
we strive to hinder the process—as, for instance, 
when we apply paint to ironwork to prevent it 
rusting. But we can only do so.temporarily, and at 
best can only check the degradation of one portion 
of matter by degrading some other substance. We 
have to renew the paint on our ironwork at intervals. 
The former coats have disappeared wholly or in 
part, and the material of which they were composed 
has become dissipated and degraded. There is no more 
escape from the whole process than there is escape 
from the degradation of energy. Under Lord Kelvin’s 
doctrine we are forced to look forward to a time when 
all the energy of the universe will be distributed 
uniformly throughout it. Under the theory we have 
been considering, we must look forward to a time 
when all matter will be uniformly distributed as 
dust throughout the space occupied by the universe, 
a condition which, according to the nebular hypo- 
thesis, actually did prevail at one time, before the 
universe as we know it was formed. The establish- 
ment of the truth of neither doctrine can be claimed 
to be of the least “ practical ” importance or interest. 
But a little philosophy now and then is relished by 
the most practical man, and that is our only excuse 
for discussing the subject here. 


Colliery Troubles. 


THE anticipation that peace would follow upon 
the coal trade agreement of last week has, we regret 
to say, been falsified. At the moment of writing we 





are threatened with a complete stoppage in the 
South Wales coalfield if the men, after being granted 
practically three-fourths of a set of extravagant 
demands, are not conceded the remainder. These 
miners, in spite of record wages, plus a 174 per cent. 
war bonus, are demanding a new agreement for a 
period of years carrying the minimum and maximum 
rates still higher, giving an immediate advance of 
10 per cent., giving payment at the rate of six turns 
for five one afternoon and night shifts, and other 
advantages, regardless of any conditions that may 
come into existence after the war. Last week the 
Board of Trade succeeded in getting the coalowners 
to concede, and a majority of the Executive Committee 
of the Miners’ Federation to recommend the men to 
accept, an agreement abolishing the maximum wage 
rate which prevents wages going beyond 60 per cent. 
above the old standard, giving payment for six turns 
for five worked on night shifts, and a minimum of 
5s. per day for surface working, the agreement to 
run till the end of the war. But these concessions do 
not satisfy the Welsh miners, and a strike is threatened 
on the 14th inst. unless a new minimum is granted 
and the agreement signed for a period of years. 

The question of increasing the output and reducing 
the price of coal can no longer be neglected. It is 
of urgent, imperative, and vital importance. On 
the recommendation of the Departmental Committee 
on Coal Production the Board of Trade is calling a 
conference of miners’ delegates and coalowners to 
discuss the question of increasing output. This is 
well so far as it goes, but it does not go far enough, 
though we hope some good will result—that an 
agreement will be made at least to work an extra 
shift per week if the Government will not suspend 
the Eight Hours Act. For many months the nation 
has been needing a larger and cheaper supply of 
coal, and the miners have been demanding higher 
wages. Obviously, the commonsense way of meeting 
both wants would have been to suspend the law 
which prevents the men from working more than 
eight hours in any twenty-four in this time of crisis. 
Though the Eight Hours Act was carried with a 
special clause providing for its suspension in case 
of national emergency, it is still kept in force after 
nearly a year of war, and of coal shortage through the 
enlistment of large numbers of men. A prominent 
miners’ leader, Mr. Stephen Walsh, M.P., who is 
also one of the most broad-minded of trade unionists, 
writing in the Manchester Guardian, says he is not 
hopeful of any substantial increase of production 
as a result of the conference the Government is calling. 
Nor are we. We again venture the opinion that a 
direct Government appeal to the working miners, 
not the paid agitators, to put in a little extra time, 
coupled with the suspension of the Eight Hours Act, 
is the more likely way of effecting the desired result. 
In at least one district, Northumberland, the miners 
and coalowners were prepared immediately to 
accept the recommendation of the Departmental 
Committee, and held joint meetings to discuss ways 
and means of increasing output. But in view of the 
suggestion for a national conference, and the opposi- 
tion of the Miners’ Federation to suspension of the 
Eight Hours Act, the negotiations have had to be 
delayed until the result of the London conference 
is known. Mr. Walsh makes two practical proposals 
—the utilisation of the full working week and a 
reduction of absenteeism. Saturday in the great 
majority of cases is an idle day, so far as coal-raising 
is concerned, and it is, we think, probably correct 
to say that an average of five days per week through- 
out the year is the maximum coal-producing period. 
There is room here, says Mr. Walsh, for a substantial 
increase in production. He is of opinion that if 
each working day were utilised an additional output 
would be secured representing at least 7 per cent., 
or an annual production of twenty million tons a year 
increase. Dealing with absenteeism, which the 
Departmental Committee put at approximately 
5 per cent., Mr. Walsh observes that there is a very 
great subdivision of labour underground, and that 
the absence of one or two workers often throws 
large numbers of others out of employment. 

We agree with all this, but still insist that the 
suspension of the Eight Hours Act would permit 
of an increase of output which cannot be attained 
while this measure remains in force. If the Govern- 
ment would announce the suspension of this law 
there would be full freedom for every district 
to make the best arrangements possible for increasing 
production. The nation would get more coal and 
the miners would get more money. The need—the 
imperative need—is to get the miners to work longer 
hours and give us a greater supply of coal, and to that 
problem we trust the Government will turn its 
immediate and best attention. 
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The North-Eastern Railway: Its Rise and Devrelop- 
ment. By William Weaver Tomlinson. London : 
Longmans, Green and Co. 


(First NOTICE.) 


Iv is a fact worthy of note that no subjects with 
which engineers have to do make such a direct appeal 
to the general public as those connected with means 
of transportation. The railway and the steamship 
years ago, the motor car and the flying machine 
to-day, attract much greater popular attention than 
the many other inventions which the engineer has 
provided for the service of man. Waterworks, 
bridges, docks, great schemes of irrigation and 
sanitation, the manufacture of iron and steel, the 
production of gas for lighting and power, even the 
generation and distribution of electricity, although 
they have a bearing on the life of the population not 
less direct than the ship and the railway, receive but 
passing attention as some striking event brings them 
into prominence and then drop out of notice and are 
forgotten. Not so with means of transportation. 
Their appeal is perennial, and all over the world will 
be found amateurs who have made a hobby of the 
collection of information about them. This is perhaps 
particularly so in the case of railways, and when we 
dip into the history of the “iron road” and the 
“iron horse” it is not difficult to understand why. 
The steamship, the motor car, and the flying machine 
had to face discouragement and ridicule in their 
early days, but they never had to meet the fierce 
opposition that was brought by landowners, coach- 
owners, canal owners, by scientific cranks, religious 
cranks, legal cranks, by wiseacres of all kinds, fools 
of all kinds, rogues of all kinds, in Parliament and 
in public, in the pulpit and in the street, against rail- 
ways in general and steam railways in particular. 
Neither has any product of the engineer witnessed 
such an extraordinary somersault of public opinion. 
In 1822 no words could be found too strong to describe 
these ‘infernal railways,” whilst in 1825, only three 
years later, *‘ it was estimated that there were twenty 
new railway schemes in agitation, representing a 
capital of £13,950,000,” and not many years after- 
wards, about ~1844, the disastrous railway mania 
attacked the country. When we consider the height 
at which feelings stood, and the almost daily excite- 
ment of the contest between those who advocated 
and those who opposed railways, and, finally, the 
overwhelming triumph of the * loco-motive monster 
: navigated by a tail of smoke and sulphur,” 
it is but little surprising that the glamour has not 
worn off in eighty years or so, and that the railway 
and the railway engine still present an attraction 
which has never been excelled. 

The story of the early struggles of the iron road 
have frequently been told, but never more concisely 
and clearly than in the history of the North-Eastern 
Railway which lies before us. Mr. Tomlinson has 
not only put enormous energy into his work, but he 
has been helped in every way by the company. It 
has given him free access to all its records and archives, 
and hence the volume may be looked upon as the 
“ official’ history of the line. But with such a 
mass of material to his hand the task before the 
author was no light one. It was essential that, whilst 
nothing of importance should be omitted, nothing 
irrelevant should find admission. To winnow the 
wheat from the chaff must have proved a laborious 
task indeed, and Mr. Tomlinson is to be congratulated 
on producing the best history of a single railway 
company—for as such, in spite of its heterogeneous 
composition, he regards the North-Eastern—that we 
have yet seen. We have but a single fault to find 
with it, and that is no affair of his, for we presume 
that the publishers are responsible for the decision 
to print it on a paper which makes reading trouble- 
some. Why is it that some publishers still believe 
it more important to print pretty pictures well than 
to give their readers a paper which does not shine 
like a mirror except at a particular angle to the light ? 

In presenting the early history of the first of 
British railways, Mr. Tomlinson set out with the 
object of giving, not only the essential facts, but. of 
affording his readers an idea of the feeling and spirit 
of the times. Without that half, much more than 
half, the charm of the story he had to unfold would 
have been lost. Happily, he has succeeded, and from 
his early chapters we derive an excellent notion of the 
feeling of the country at the time when a little group 
of enthusiasts was struggling to convince the world 
that mechanical traction was not only possible but 
practicable. Nowadays we associate the railway with 
locomotive engines of one kind or another, but rail- 
ways preceded locomotives by many years, and had 
reached quite a remarkable stage of development, 
whilst the horse, gravitation, and the fixed engine 
were alone used. Mr. Tomlinson recalls the famous 
Tanfield wagon-way, with its cuttings, embankments, 
and bridges, one, the celebrated Tanfield arch, of 
102ft. span. It was described thus by Dr. Stukeley, 
the antiquary, who visited it in 1725: ‘‘We saw 
Colonel Lyddal’s coal works at Tanfield, where he 
carries the road over valleys filled with earth, 100ft. 
high, 300ft. broad at bottom ; other valleys as large 
have a stone bridge laid across; in other places 
hills are cut through for half a mile together, and in 
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this manner a road is made, and frames of timber 
laid for five miles to the river side, where coals are 
delivered at 5s. per chaldron.”” The Colonel Lyddal 
is, of course, the George Liddell of the Grand Allies, 
“the most powerful co-partnership that the coal 
trade has known.” This wagon-way was laid with 
wood, and the wagon wheels were either plain or 
flanged—*‘ creased,” as it was called. Iron plate 
ways did not come in till 1767, when a Mr. William 
Reynolds, of Coalbrookdale Ironworks, used up a 
lot of surplus cast iron pigs, 5ft. long, 4in. broad and 
ljin. thick in making a way. The edge rail was 
introduced by Mr. William Jessop on the Lough- 
borough and Nanpantan Railway in 1789. It has 
generally been assumed that the iron plate rail was 
intermediate between the wooden plate rail and the 
edge rail, but Mr. Tomlinson will not accept this view. 
He says the iron plate rail was never popular in the 
North, and the essential change was from the wooden 
way to the edge rail. 

We have put these few facts forward to show the 
state of development of railway engineering, as 
distinguished from locomotive engineering, in the 
eighteenth century. Indeed, locomotive engineering 
did not exist at all. Trevithick’s two engines, one 
built in Wales and one in Northumberland, date 
from 1804 and 1805. They were the forerunners of 
all locomotives, but years had to pass before prejudice 
against selt-propelling engines was worn down, and 
in the meantime, 1808, the fixed engine for working 
inclines was introduced. Mr. Tomlinson gives a 
useful sketch of the development of the locomotive, 
drawn mainly from contemporary sources, but we 
must resist the temptation to linger over a familiar 
subject. What the world owes to the North of 
England in respect of the development of the railway 
and its engine can never be exaggerated, and Mr. 
Tomlinson makes no excessive claim in the paragraph 
with which he concludes his introductory chapter. 

In these days it is frequently said that railways 
hinder the development of canals. If that is so, they 
are but getting back their own, for in the eighteenth 
century canals undoubtedly hindered the progress 
of railways. The latter, indeed, may be said to 
have won by sheer merit, for they had to face 
colossal opposition. After the success of the Bridge- 
water Canal, “the triumph ot water conveyance was 
almost universal,” and it found its way even into 
* the heart of the wagon-way district.”” It is necessary 
to remember how deeply the people of the country 
were imbued with belief in the canal system fully to 
understand the difficulties the railways had to face. 
But if the canals were the avowed enemies of the 
railways, they were unwittingly their friend, for, as 
Mr. Tomlinson tells us: *‘* One result ot the labours 
or the canal projectors was to make clear what were 
the chief traftic routes of the North, and, in the 
numerous plans and reports that had been published, 
the railway engineer found full information as to the 
nature of the ground to be traversed, and the probable 
sources of revenue.” 

The Stockton and Darlington Railway was the first 
link in the long chain that makes up the North- 
Kastern system, and it is interesting to see how the 
idea developed and gained ground. It was first 
mooted at a meeving convened in 1810 to consider 
the construction of a canal from Stockton to Winston 
vd Darlington. Rennie reported on the project, and 
the cost was so high and money so scarce owing to the 
French and American wars that it had to be shelved 
for a time. Six years later it was revived, this time 
with a railway from Stockton to Darlington definitely 
named ; thus the scheme had changed from a canal 
or railway to a canal and railway. Two years later, 
however, a modified form of the canal scheme, Stockton 
to Auckland, almost won the day. This aroused Dar- 
lington, which saw itself being left out with an 
uneasiness which was shared by Yarm; both towns 
expected to see their trade injured by the develop- 
ment of Stockton. Yarm took the matter up 
energetically and opposed the canal. A native ot 
that place, Jeremiah Cairns, wrote to George Overton, 
a Welsh engineer, about the trouble. Overton 
replied urging the advantages of a tram road. His 
letters were shown to Richard Miles and Thomas 
Meynell, later chairman of the Stockton and Darlington 
Railway, and both were much impressed by the 
suggestion, which they recognised as better than the 
canal scheme. A little later a meeting was held, and 
the project of a railway became defined. Another 
meeting followed and Overton was invited to make a 
first survey for a railway from Stockton to West 
Auckland—Darlington being still left out. In that 
town on September 4th, 1818, ‘‘ was held the memor- 
able meeting which gave the first real impulse to the 
railway movement.” At this meeting the committee 
was authorised to have a survey made “as well for a 
rail or tram-road for the whole distance of the pro- 
posed line from Stockton to the collieries, as for a 
canal from Stockton to Darlington, and a rail or 
train-road from Darlington to the collieries,” and to 
give the parliamentary notices for both of these 
projects. The canal advocates were still pushing 
forward and held a meeting in October, at which they 
refused even to consider the alternative. The Dar- 


lington party still retained an open mind, and called 
a meeting in November to make its final decision. 
his was in favour of the tramway; a prospectus 
Was immediately issued ; within a week £25,000 had 
been subscribed and the scheme was gathering 





support. A Bill was prepared, but various difficulties 
and delays occurred, and not until April 19th, 1821, 
did it receive the Royal Assent. 

The history that we have sketched here in the 
baldest outline is told by Tomlinson in more detail, 
but never with tiresome minutie ; it gives us all the 
facts that are necessary flavoured with enough local 
colour to maintain our interest. 

On the same day that the Stockton and Darlington 
Bill received the Royal Signature two men whose 
mark will remain for ever on British railways met— 
Edward Pease and George Stephenson. Mr. Pease 
doubted Overton’s capacity as an engineer, and 
invited Stephenson to call upon him. At this meeting 
Stephenson pressed the advantages of the steam 
locomotive. Mr. Pease was much taken with him, and 
later the committee—which had made the momentous 
decision to have a railway instead of a tramway 
called him in to re-survey the proposed route—for a 
fee of £140. This had the double effect of displacing 
Overton, who was not a great engineer, and putting 
Stephenson, who was full of schemes for mechanical 
traction, at the helm of a great railway. Stephenson’s 
route was better than Overton’s, and work was soon 
begun, and on May 28rd, 1822, the first rails were laid. 
They were malleable iron bars, 15ft. long and 28 Ib. 
in weight ; in other parts ot the line cast iron rails 
were laid. The forged rails cost £12 10s. per ton and 
the cast rails £6 15s. per ton, and the chairs for either 
kind £6 9s. per ton. When the construction of the 
railway was drawing towards completion, the 
directors took up the question of locomotives. They 
wrote to Robert Stephenson and Co., and received 
a quotation for £500 each for two engines to be built 
to George Stephenson’s designs. On September 16th, 
1825, the first of these engines, the famous Locomo- 
tion No. 1, left Newcastle on a wagon drawn by horses 
and was placed on the railway at Aycliffe-lane level 
crossing, and, according to the story, the fire was 
lighted by a burning glass. Ten days later the only 
railway coach-—the ‘‘ Experiment ’’—-owned by the 
company was delivered from Newcastle. It was 
attached to Locomotion at Shildon, and a select 
party, including Stephenson and Pease, made a 
trial trip to Darlington. This is a date great in 
history, for, for the first time, a passenger coach was 
hauled by a steam locomotive on a railway. On the 
following day—September 27th, 1825—the line was 
opened under conditions of the wildest enthusiasm. 
The train hauled by Locomotion would accommodate 
300 passengers, but others crowded on and it was 
literally covered with human beings. Naturally, 
there were one or two accidents, but the trip, never- 
theless, succeeded past all anticipation, and “ the 
success of the enterprise was assured.” 

Thus began, not only the history of the North- 
Eastern Railway, but the history of all the steam 
railways in the world. The Stockton and Darlington 
became the “ great theatre of practical operations 
on railways,’ and a new system of conveying pas- 
sengers, as well as minerals and merchandise, atter 
many battles and many reverses, was firmly esta- 
blished. The effect of the new railway soon became 
evident. The price of coals at Stockton fell 1rom 
18s. to 12s. and later to 8s. 6d. Passengers rapidly 
began to appreciate the speed and comfort of travel 
on the railway, and several coaches, drawn by horses, 
were soon running, doing the journey of twelve 
miles in about seventy minutes running time. We 
wish we had time and space to spend upon the chapter 
in which Mr. Tomlinson tells again the story of the 
earlier locomotives and recalls old familiar names of 
men and engines—Hackworth, Stephenson, Wilson, 
the Royal George, the Lancashire Witch (Bolton and 
Leigh Railway), the Chittaprat, the Hope, and the 
first Rocket, the predecessor of its more famous 
brother built a year later. The author has done his 
work here excellently, and his pages are a mine of 
information skilfully epitomised, never losing cohesion 
and never growing wearisome. We must here leave 
the famous Stockton and Darlington, and we cannot 
do so more appropriately than by quoting John 
Francis’ observation that “‘it was the first railway 
which really showed how much between two towns, 
the personal intercourse of which was trifling, facile 
and cheap intercourse would increase that intercourse.” 








MODERN MUNITIONS OF WAR. 


At the Royal Society of Arts on Wednesday, Professor 
Vivian B. Lewes delivered the first of a special course of 
three lectures on this subject. The particular branch dealt 
with was ‘‘ Guns and Propellants.”’ The remaining lectures 
on ‘‘ Mines, Shells and High Explosives’ and * Poison 
Gases and Incendiary Bombs ”’ will be given on July 14th 
and 21st respectively. Sir Boverton Redwood was in the 
chair, and in introducing the lecturer said that in view of 
the diabolical ingenuity with which the enemy is carrying 
out his policy of frightfulness, it was well that the public 
should be enlightened upon the subject of munitions. 

Professor Lewes said that the teachings of the first six 
months of the war had been well summed up by Sir John 
French, who, in reply to a question, had said that the 
problem was a comparatively simple one ; it was ‘* Muni- 
tions, more munitions, always more munitions ’’—meaning 
by this, those high-exolosive shells which since last 
September, after the battle of the Aisne, Bradually became 
a necessity in the siege warfare which followed. If we 
carried our minds back through all the wars we had been 
engaged in, it would be found that the cry had always 








been the same. In the Napoleonic wars our troops 
were crying out for shot and shell. Later, in the Crimea, 
fodder and food were required in addition to shot and 
shell, and in the South African War it was really the 
comparatively small amount of ammunition that was 
required which prevented us being in terrible trouble then. 
When the history of the present war was written—when 
we had cooled down somewhat and saw things in their 
true perspective—the most wonderful thing of all would 
be that our supplies of ammunition had been so remarkably 
good, and that in this war the ammunition question had 
been far superior to what it had been in any other war we 
had ever waged. 

As showing the immense strides that have been made in 
guns and propellants, the lecturer drew attention to the 
fact that in the Napoleonic wars the old Victory had a 
broadside of fifty-two guns, and if the whole of that broad- 
side was fired at once the weight of metal thrown was only 
60 per cent. of the weight of one shell thrown by the 
15in. guns of our present super-dreadnoughts. In the 
Crimea, the biggest guns were the smooth-bore 68-pounders. 
The next development was to rifle the guns, which gave 
increased range and greater accuracy. Then it became 
necessary to lengthen the guns in order to get the best 
effect of the rotation due to the rifling. This progress 
continued, and by the time of the bombardment of 
Alexandria in 1882, the smallest gun was double the size 
of the biggest gun in the Crimea. The old Inflexible in 
1882 had four 80-ton guns, 16in. calibre, an inch bigger 
than we have to-day, and by 1886 the size had increased 
to 110 tons, with a calibre of 16.25in., using a charge of 
960 Ib. of powder. 

Since that time an enormous increase had taken place 
in armaments which was accompanied by a very great 
change in our explosives. In the Crimea, with the 68- 
pounders, “ rifle large grain’? powder was used, but after 
the rifling of the guns was adopted and the guns were 
lengthened, it was found that this powder occasioned too 
great a stress on the breech of the gun, coupled with too 
low a muzzle velocity. To remedy these defects what was 
known as “ rifle indent powder ”’ was used, but this proved 
to be too expensive, and the Government found a way out 
by manufacturing what was termed ‘ pebble’ powder, 
the “‘ pebbles”’ being gradually increased in size until 
they reached l3in. cube. The desideratum was slow- 
burning, with a constantly increasing pressure, and 
** pebble ” powder was not altogether satisfactory. For 
many years this was an enormous trouble, until General 
Rodman, of the United States, suggested large solid 
cartridges with holes from end to end. The explosion 
passed through these holes, which gave the larger surface 
necessary to give the increased pressure of gas. It was a 
beautiful suggestion, but absolutely impracticable owing 
to the difficulty of obtaining uniformity in density in the 
powder, and the liability of the cartridge to crack. The 
idea, however, was put into practical form in prism powder. 
In this, the powder was made up into prisms with holes 
in the centre, and as large a cartridge as was desired could 
be built up in this way. 

The next trouble that arose was the enormous quantity 
of smoke given off, both by rifle powder and prism powder, 
and it was quickly realised that a smokeless powder was 
a necessity. In this connection a long line of interesting 
researches had been carried out in the earlier years of 
last century, and brief reference was made to the work of 
Brockenau and Pellews, two French chemists who laid 
the foundations for the development of smokeless powder 
by their work with nitric acid and blotting paper in 
the case of Pellews, and starch and nitric acid in the case 
of Brockenau. Following this came the discovery of 
gun-cotton by Schénbein, the Swiss chemist, its adoption 
by the Prussian Government for the manufacture of a 
smokeless powder, and experiments in the same direction 
by most other countries of the world. 

Professor Lewes went on to mention the mysterious 
explosions in various countries which occurred within the 
next two years, and the complete abandonment of gun- 
cotton for a time. Meanwhile, the use of gun-cotton was 
kept alive by the discovery that a lower form of it could 
be manufactured by using a weaker solution of nitric 
acid. Subsequently, General von Lenck, of Austria, 
discovered the true cause of the earlier failures, viz., that 
as the gun-cotton consisted of fibres acting as minute tubes, 
these, in spite of washing, retained a certain small quantity 
of nitric acid. Hence the explosions when the gun-cotton 
was packed. This having been settled beyond doubt, 
the quest for a smokeless powder took everyone back to 
gun-cotton, rendered safe as we now know it, and the 
man who had never really got the credit for the discovery 
of converting gun-cotton into a smokeless powder was 
Dr. Walter Reid, who discovered a smokeless sporting 
powder. At the present time nearly every country was 
making a descendant of this powder of Reid’s as their 
service explosive. The Austrians, Germans, Russians 
and French were all using nitro-cotton powders, although 
we ourselves were using nitro-glycerine powder, for the 
reason that our service powder had to stand the climate 
of all parts of the world. At the same time it was so 
unstable that its use per se was extremely difficult and 
had to be safeguarded by all sorts of restrictions. The 
German navy, however, used nitro-glycerine powder on 
account of its smaller bulk and consequent lesser storage 
space required. Nobel found that by mixing collodion 
with nitro-glycerine a gelatine body was obtained. He 
called this blasting gelatine, and this was still the finest 
mining engineering explosive in the world. Furthermore, 
Nobel had noticed that a mixture of nitro-cotton and 
nitro-glycerine tamed down the exuberant properties of 
both, and, together with General Hess, of the Austrian 
army, obtained a wonderfully fine smokeless powder by 
mixing it with camphor. Later on, however, Sir Frederick 
Abel and Professor—now Sir—James Dewar found that 
a more powerful and suitable powder could be obtained 
by blending true gun-cotton and nitro-glycerine. They 
were mixed by means of acetone, which was afterwards 
evaporated off, and the result, to which 5 per cent. of 
vaseline was put in as a lubricant for the gun, was the 
smokeless powder known as cordite. 

Professor Lewes had on view a beautiful model of one 
of the largest siege howitzers used by the Germans. It 
was lent by Mr. Hall, who has lately come from Germany, 
and was fitted with caterpillar wheels for giving stability 
in firing, and also with the arrangements for taking the 
recoil. 
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ELECTRICAL APPLIANCES FOR WORKSHOPS. 
No. ¥V* 

THE mono-rail electric telpher system developed 

by Strachan and Henshaw, Limited, of Whitehall 

Ironworks, Whitehall, Bristol, is applicable to engi- 





main line. To enable these branch tracks to be served 


the makers have developed a special track switch, | 


which is said to operate very satisfactorily. It is 
shown in Figs. 47 and 48, which are almost self- 
explanatory. The objects aimed at in the design 
of this switch were to obtain smooth running over 
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Fig. 45—GENERAL ARRANGEMENT OF STRACHAN AND HENSHAW’S TELPHER 


neering workshops. In Fig. 45 a drawing is given 
showing the general design of a one-ton telpher built 
for workshop service, and Fig. 46 shows a machine 
with a driver’s cab for handling loads from 5 ewt. to 
25 ewt. at high speed. If desired, the load may be 
lifted to within a very short distance of the roof, but 


the junction and to ensure good contact with the over- 
head wire, which must, of course, conform with the 
switching operations of the track. As will be 
perceived from Figs. 47 and 48, the switch does not 
break the continuity of the main track; hence the 
tendency for the rail ends to spring when the switch 

















Fig. 46—STRACHAN AND 


whether this is necessary or not depends, of course, 
upon circumstances. The single-runner rail may be a 
simple bulb-angle. When, however, the spans are 
fairly long, it may be necessary to use a H-girder 
with a light renewable rail clipped to the top flange. 
The track is slung so as to give just sufficient clearance 


HENSHAW’S TELPHER 


is opened is avoided and the rigidity of the track 
maintained. Smooth running, we are told, is at all 
points assured. It will be noted that the movable 
sections of the rails are actuated by a system of 
cranks and rods. The operating lever or hand wheel 
is generally placed within easy reach of the driver, 


| with the track switch, and a smooth path is provided 


for the current collector. It-is also possible to arrange 
matters so that the current may be cut off automati- 
| cally from a branch of the track not in use by the 
| operation of the track switch. This device has been 
found very convenient when it is necessary to carry 
| out repairs to the overhead lines or to the telpher 
itself. 

On the machine the freedom required for negotiating 
curves and branches is obtained by the provision 
| of a bogie truck, which enables the travelling wheels 
_to pivot quite independently of the main hoisting 
frame. The construction of the wheel trucks varies 
slightly according to the loads to be dealt with. 
For heavy loads the trucks are built up of mild steel 
and the axles are mounted in roller bearings. The 
wheels are of manganese steel. For light loads 
and where space is limited it is more convenient to 
use steel castings for trucks and to employ plain 
bearings bushed with gun-metal. The travelling 
wheels are connected to the motor through a roller 
chain. An efficient travelling brake is also fitted, 
which is controlled by hand, foot, or solenoid, accord - 
ing to whether the driver travels with the machine 
or whether he operates it from the floor or from 
some other point. The hoist motor drives through 
@ worm gear or double spur reduction, according to 
the available space and speed reduction. 

There are four ways in which these machines may 
be controlled :—(1) By an operator travelling with 
| the machine in a cage—see Fig. 46; (2) by ropes 
hanging from the machine, by which the controllers 
are operated from the ground, the operator in this 
case following the machine; (3) by an automatic 
controller. In this case the current is switched off 
automatically when the load reaches the desired 
height. Then the machine starts automatically on 
its journey, tips the load at its destination, and starts 
on its return journey without any help from the 
attendant beyond closing the switch to start the 
initial hoisting operation. (4) The machine may 
be controlled from a distant point provided this 
point is not too far away from the machine for the 
operator to see what is happening. For light loads 
all the above control systems are satisfactory, but for 
heavy loads systems Nos. 1 and 2 are most suit 
able. These electric telphers are made for direct or 
alternating current circuits. 

An ingenious electric lifting tackle which differs 
from those already described is made by Brown, 
Boveri and Co., of Caxton House, Westminster, S.W., 
and it is shown in Fig. 49. The special feature is 
that the motor is a Deri single-phase machine, which 
requires no starter. The Deri motor has often been 
referred to in these columns, and it will be remembered 
that it is controlled entirely by shifting the brushes. 
All that is necessary, therefore, in the way of electrical 
control gear is a simple stator switch. To the control 
wheel hand cords are attached, and by pulling these 
cords the wheel is made to operate the switch and to 
move the brushes. When the hand cords are released 
the control wheel returns automatically to the off 
position and stops the motor. The reduction gear 
consists of a chain wheel driven by a worm running in 
oil in an oil-tight casing. There are two brakes, one 
@ friction brake acting on the main shaft and the 
other a clutch brake acting on the worm shaft. A 
limit switch prevents overwinding by returning the 
control wheel to the off position when the block 
reaches the highest position. With the standard 
length of chain a 10ft. lift can be obtained. In 
workshops where a three-phase or single-phase 
supply is available these lifting tackles may be used, 
Three types of these lifting tackles are made. Type 
I. has a lifting capacity of 1 ton, and is fitted with 
a 1 horse-power motor. Type IT. has a lifting capa 
city of 3 tons and is fitted with a 2} horse-power 





























Pig. 47—TRACK SWITCH—CLOSED 


for the wheel trucks running between the rail and the 
roof or other overhead structure. The wires from which 
the current is collected are placed preferably above the 
track, as shown in the drawing. Branch tracks turning 
at any angle may be provided at any point on the 

~ * No TV. appeared June 25tn. i a 





and, if necessary, the operating gear can be placed 
at the ground level, with an additional locking 
arrangement, so that it cannot be operated by 
unauthorised pefsons. The switch itself is under 
all circumstances self-locking in either direction. 
The overhead wiring switch operates automatically 


Fig. 48—TRACK SWITCH—OPEN 


motor, whilst type III. is capable of lifting 5 tons 
and is also fitted with a 24} horse-power motor. 

The Sprague electric hoist supplied by the British 
Thomson-Houston Company, of Rugby, is largely 
used in machine shops, foundries, boiler-rooms, 
warehouses, and other places where small loads are 
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constantly being handled. Fig. 50 shows a pooind 
of these hoists in use in the works of Redpath, Brown | 
and Co., of Trafford Park, Manchester. ‘The com. | 
plete installation consists of sixteen two-ton hoists 
working on a direct-current circuit. Nine similar hoists 
have also been supplied to the firm’s works at 

Kdinburgh. 

Sprague hoists are 
for either direct or alternating-current circuits. 
The standard direct-current motors are wound | 
for pressures of 110, 220, or 500 volts, and the | 


fitted with power motors 


| ward motion of the load. 


motor is started again it is released. This brake con- 
sists of a pulley mounted on the armature shaft, 


'and when the current is switched off the pulley is 


gripped between two pivoted levers. Another brake 
controls the lowering speed of the load; this brake 
is of the screw and disc type, and is geared to 
an intermediate shaft and has three discs. When 
the load is being lowered it tends to operate a coarse 
pitch screw through the gearing, pinching the middle 
disc, the latter being prevented from turning by a 
roller pawl. The resulting friction arrests the down- 
The pitch of the screw is 


| such that the frictional resistance of the disc is always 


























Fig. 49--BROWN-BOVERI HOIST 


alternating motors for 50 cycles, 110, 220, 440, or 
550-volt circuits. Motors for other voltages and 
frequencies can, of course, be supplied if required. 
Several types of trolley collectors are made to suit 
different requirements. ‘The frame of the hoist con- 
sists of two circular iron castings bolted together and 
between these castings the motor controller and drum 
are fitted. Suspension lugs fixed to the frame serve 
for supporting the hoist. All bearings, except those 
in the motor, are babbitted, the motor bearings being 
of bronze. The gears are on the outside of the frame 
and are completely protected from dust and moisture 
by a cast iron cover. The gear wheels are cut from 
cast iron blanks and the pinions from steel forgings. 
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| between the hoist frames. 


| in excess of the lowering effort produced by the load. 


The middle disc is free to turn when the load is raised. 

The controller is of the drum type and it is mounted 
The fingers and contacts 
are made of copper and they can easily be removed. 


| Between each pair of fingers is an arc deflecting 
| barrier of non-inflammable insulating material. 


The 
controller is fitted with a spring return to the 
off position and is protected from dust and water by 
a cover. Three types of controllers are supplied, 
viz., single-speed controllers suitable for all operations 
that do not require accurate setting of the load ; 
rheostatic controllers for operations requiring 


/ accurate setting ; and foundry controllers, suitable 


for direct-current motors only and specially suitable 
for foundry or similar work where very slow speeds 
are needed. ‘These are only supplied for two-rope 
hoists. Trolley carriages are supplied to run on 
rolled steel joists, and these trolleys are made in three 
forms, A, B, and C. Type A is intended for running 
on the lower flange of a single I beam, type B for 
running on the top of a single light jib, and type C 
for running on two parallel rails. The B type is a 
plain trolley, but types A and C are equipped with 
hand gearing or a motor drive. 








HYDRO-ELECTRIC UNDERTAKINGS IN SPAIN. 


A GREAT deal of important work has been carried out 
in the provinces of Lerida and Barcelona by the Ebro 
Irrigation and Power Company since it began three years 
ago its vast schemes for damming up the water of the 
river Noquera Pallaresa, an affluent of the river Segre, 
which is itself a tributary of the Ebro. 

The principal work, which is that of constructing a dam 
across the Noquera Pallaresa at Talarn, in a narrow gorge, 
by way of which the river passes through a ridge of hills 
which rise to a height of 300ft. from the river bed, has 
necessitated numerous auxiliary works. Among these 
may be mentioned the erection of a power-house to pro- 
vide the electrical energy necessary to operate the electric 
motors required in the constructional works, as well as for 
working the cement making and concrete mixing plants 
and for compressing the air for the drills and other machines 
used in quarrying, &c. For this purpose a low dam was 
built a little above La Pobla, a small town on the river 
Noquera Pallaresa, and a canal was constructed through 
which the water held up by this dam is conveyed to a 
power-house below. This house contains vertical spindle 
turbines of a total capacity of 4000 horse-power, which 
drive alternators. The current generated is transmitted 
to the dam works at Talarn by conductors suspended 
from high-tension insulators carried on angle iron towers. 





Fig. 50—GROUP OF SPRAGUE ELECTRIC HOISTS 


The drum is of cast iron carefully machined and 
grooved to receive the rope, which is Zin. in diameter 
and is very flexible. To prevent the rope springing out 
of the grooves a guide is provided. All bearings, gears, 
and other moving parts are lubricated by means of 
grease compression cups. An automatic limit device 
is provided which turns off the controller at the upper 
limit of the hook and resets itself automatically 
after operating. When the motor is stopped a brake 
is automatically brought into action and when the 


Another important undertaking, which may be referred 
to before we describe the Talarn dam, comprises the 
Serés canal and the Aytona power-house on the river Segre 
below the city of Lerida. For this a long but compara- 
tively low dam has been built just above the railway bridge, 
and the water held up by this dam is led by a canal 12 miles 
long and having a capacity of 2120 cubic feet per second 
to a reservoir two miles long, from which another canal, 
capable of carrying 4250 cubic feet of water per second and 
34 miles long runs to a forebay above the power-house, 
where an available head of 165ft. is obtained. In the 


Aytona power-house there are four turbines of 14,000 
horse-power each. These are supplied with water by four 
steel pipes 10ft. in diameter, which lead down from the 
sluice gates of the forebay. The tailrace, which is 3600ft. 
long, restores the water to the river Segre. The power- 
house building is substantially constructed of steel and 
masonry. It is 210ft. long by 80ft. wide and is fitted up 
in the most up-to-date style. Although at present only 
four turbine sets are in position, there is room for another 
of the same size, which will bring the total capacity of 
the station up to 70,000 horse-power. 

The turbines are of the Francis type and were built by 
Escher, Wyss and Co., of Zurich. They are coupled direct 
to generators designed to generate current at 6000 volts 
pressure and supplied by the General Electric Company, 
of Schenectady. The combined sets run at a speed of 
250 revolutions per minute. 

The current is stepped up at present to 86,000 volts— 
to be increased in the near future to 110,000 volts—and is 
transmitted to Barcelona, a distance of 100 miles,in «a 
straight line. This plant can also supply the Talarn dam 
works, which are near the town of Tremp, in case there 
should be a failure in the supply from the power-house at 
La Pobla. 

The concrete dam at Talarn to the north of Lerida will 
be one of the most noteworthy in the world. Its width at 
the base will be 224ft. 6in. and at the crest 13ft. Its length 
at the crest will be 675ft. and at the river bed 290ft. It 
will have a maximum height of 269ft. It will be curved 
in plan, as may be seen from Fig. 2, and it will have a 
triangular section—see Fig. 1—with a vertical face for 
the lower 165ft. of the up-stream side, the upper 104ft. 
having a batter of 1 in 20 towards the down-stream side. 
The down-stream face will have a continuous batter of 
1 in 0-852. The wings will be built in trenches cut in the 
solid rock and all the foundations have also been taken 
down to solid rock below the river bed. In order to pro- 
vide for the passage of the river during the construction 
of the dam a diversion tunnel of 170 square feet cross 
section was driven through the solid rock. This tunnel, 
which is 450ft. long and which takes the water well below 
the down-stream toe of the dam, is concrete lined through- 
out its length. Its up-stream end is provided with an 
inlet tower and a cofferdam was thrown across the bed of 
the stream so as to lead the water to the tower. The 









S$ 

> 5 3 Maximum 
540 _ Crest 542° + : ater level 541 
—_ a = 

i R 
594 Lie of _ % 
Spill way : 
EERE te ot a Ss 
T=17.6 


520 
Altitudes in metres 
Dimensions in feet 





i 994.5 - +S tw >| 


Swaim Se. 


Fig. 1—SECTION OF TALARN DAM 


tunnel has a slope of 5 per cent. and it has a capacity of 
1765 cubic feet per second. This represents a fiow of 
over 950 million gallons per day. 

The outlet tower is to be on the other side of the dam 
to the inlet tower to the diversion tunnel. From it the 
water will flow into a tunnel 13ft. in diameter excavated 
in the rock, this tunnel leading to the power-house, which 
is being built below the dam. The water will be drawn off 
at a height of 120ft. from the bottom of the dam—that is 
to say, 149ft. from its crest—the depth below the point 
of outlet being allowed for the deposition of silt, which 
may be dealt with when needed by special appliances. 

Close to the outlet tower will be constructed seven 
automatic sluice gates 33ft. wide, each giving access to 
the spillway, which is 130ft. wide and is designed to pass 
71,500 cubic feet per second—roughly, 38,600 million 
gallons per day—and delivering it into a channel which 
rejoins the river 500ft. below the dam. The concrete lip 
of the spillway will be 27ft. lower than the crest of the dam. 

The volume of concrete necessary for the construction 
of the dam is 340,000 cubic yards, and it was decided to 
manufacture the cement on the site so as to reduce expenses. 
It was also decided to make such arrangements that all 
the concrete when mixed might gravitate to any part of 
the work. Accordingly complete cement making, stone 
crushing, and concrete mixing plants were erected in an 
elevated position on the hill close to the site of the dam. 
The cement plant was designed to produce 1800 barrels 
each of 375 lb. of cement daily. The materials necessary 
for its production are quarried near by, and from it cement 
of good quality can be made. 

The stone for the concrete is also taken from quarries 
in the same hill, the holes for dynamite blasting being 
bored by compressed air drills. The quarried stone is 
loaded on to automatically discharging wagons and hauled 
by tank locomotives—of which there are seven—to bins 
supplying the crushing machines, which can take pieces 
up to a cubie foot in size. The concrete employed is made 
up of 1 part cement, 24 parts sand, and 64 parts crushed 
stone. Some 1470 cubic yards are mixed and put into 
position daily. The concrete, after leaving the mixers, 
flows down inclined iron troughs of semi-circular cross 
section, which are carried on iron towers. These towers 
are so constructed as to be capable of the necessary 
adjustment as the dam is being raised. About 10 per 
cent. of the whole bulk of the dam will consist of large 
plums of hard stone carefully embedded in the concrete. 

When the dam is finished and the water in the reservoir 
has risen to its highest level a lake having a surface area 
of rather over 3} square miles will be formed from Talarn 
to La Pobla,and an available quantity of 280,000,000 cubic 
yards—or, say, 47,250 million gallons—will be impounded. 





This lake, which will be about 9 miles long, will fill up the 
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major portion of the fertile valley between these two 
places and will submerge much cultivated property, 
country houses, roads, and farms, for which the Ebro Irri- 
gation and Power Company has had to settle claims. It 
is proposed that steamers shall ply on the lake formed by 
the dam. 

The company has had to make special arrangements 


seen that the crank shaft is extended and carries a differ- 


ential gear case D, which is always revolving when the | 


engine is running, but the motion can go no further, 
though there is a tendency for the sun wheel on the 
shaft K to revolve with the casing and the small sun wheel 
on the auxiliary shaft E to revolve in the opposite direction 
to the shaft, and to carry with it the armature of the 
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Fig. 2—PLAN OF THE TALARN DAM 


where its works have been or are being executed, for the 


native labour has not been used to this kind of under- | 


takings. Substantial buildings provided with electric 
light, cooking, and heating apparatus, and plenty of water 


have been erected for its large staff of engineers, who have | 


been engaged from different countries, as men experienced 
in this kind of construction are by no means abundant in 
Spain. 

It is to be understood that the different works alluded 
to above only form part of a vast scheme comprising :— 
Horse-power, 


1. Power-house.at La Pobla (finished) .. .. - 4,000 
2 a Aytona (nearly finished) 56,000 
3. Tremp-Talarn ga: dpm 36,000 
4. Barcedana ts 56,000 
Dd. Camarasa 78,000 
6. Fayon 150,000 


Total ee ee ee ee 

The works in progress will convert the Noquera Pallaresa, 
which is a river very liable to devastating floods during 
the rainy season and during the melting of the snow in the 
Pyrenees, into a succession of lakes and reservoirs, which 
will be controlled so as to deliver the water according to 
the varying requirements of power and irrigation. The 
company will, when all the works it has in contemplation 
are completed, be able to supply electric current at low 
rates, not only to the province of Catalonia, but also to 
those of Aragon and Valencia. 








THE THOMAS TRANSMISSION RAIL COACH. | 


On April 30th we described a 200 horse-power eight- | 
cylinder V-type engine built by J. Tylor and Sons, Limited, 
of King’s Cross, to the order and to the design of the 
Thomas Transmission, Limited, of 14, Leonard-place, | 
Kensington High-street, W., for a rail coach for the New 
Zealand Government. We are now able to give some 
particulars of the vehicle itself, which was exhibited in 
3irmingham recently. Fig. 2 shows the frame of the coach | 
with the engine in the centre, well down between the fore 
and aft members. Nothing more need be said about the 
engine, and our main interest will be in the trans- 
mission gear and in its application to this particular class 
of work. It can best be explained by reference to the 
diagrammatic sketch—Fig. 1. It will be remembered that 
the engine itself is directly reversible by means of a gear 
between the crank shaft and the cam shaft, which has to 
be put in the position corresponding to the direction in 





SYSTEM 


Fig. 1—TRANSMISSION 


which the coach is required to work. The engine is then | 
started in the required direction by means of a current | 
from batteries carried on the coach, acting on the dyna- | 
motor A, which can then be directly coupled to the crank | 
shaft of the engine through the magnetic clutch B. The | 
current is then cut off from A and B, leaving the engine 

running light and ready to take up its load. It will be | 





electrical machine A. Lf, now, the magnetic clutch F on 
the shaft G, which drives the axle of one bogie through a 
bevel and pinion and spur reduction gear, is engaged, a 
brake will be put on the freedom of revolution of the 
differential gearing and the armature of the electrical 
| machine A will be positively revolved in the opposite 
| direction to the crank shaft and at about the same speed, 


effort. Then when the coach is away the functions of 
L and A are reversed; L is used as a generator and the 
current from it is switched into A, which thereupon 
becomes a motor and so more power is supplied through 
the gearing to the shaft K, which is thereby speeded up 
till it equals the speed of the shaft C, when the magnetic 
clutch B is engaged and the whole of the gear between 
G and C is locked solid, the electric gear is entirely cut 
out and the coach is driven directly by the engine 
alone, though either of the electrical machines can be 
used to light the coach or temporarily put to charge up 
| the batteries. Variations in the speed of the coach can, 
of course, be effected by the engine throttle. It will be 
seen from Fig. 4 that the whole of the transmission gear 
is carried as a unit in a cast iron case, so that it is quite 
rigid, and there is no question of want of alignment. 
One other point should be noted here. If the coach has 
to be reversed for a short stretch in the course of a run 
it is not necessary to stop and reverse the engine, but the 
clutch F can be disengaged, so that A becomes a generator 
again, and this current can be put into L with a reversed 
field, and the coach can then be backed with a purely 
electrical drive. 

It is certainly a very cleverly worked out scheme, 
though the impression it conveys to our minds is that 
there are two electrical machines, weighing about 15 ewt 
apiece and the batteries, to be carried about at all times, 
though only actually required for starting up and gea: 
changing, and the somewhat expensive reversing geat 
in the engine itself, all of which is required for the purpos: 
of doing the same job as an ordinary gear box, which we 
should expect to be both cheaper and lighter—though w: 
admit we have no figures to go upon—and would equally, 
well give the direct drive on top. The Thomas trans 
mission system has, however, the advantage that the 
engine can be stopped whenever the car is stopped, su 
that there is a certain amount of fuel economy. We hardly 
think that the question of efficiency in the transmission 
gearing of a vehicle that is to do by far the largest part of 
its work on a direct drive is worth considering, but if a 
vehicle is to be used on a track where there are many 
gradients and many stops, efficiency becomes of importance, 
and we are informed that tests of a coach for use on thi 
84.6-mile track between Pretoria and Pienaars Rive! 
with ten stops and an average speed of 33 miles per hou 
showed a consumption of 228 ton-miles per gallon of 
petrol, with a coach weighing about 23} tons with pas 
sengers. We are informed also that the same car did 
30 miles per hour up a gradient of | in 50, and 24 miles 
per hour up a gradient of | in 40. With a trailer, making 
the total weight 40 tons, the speed jwas 30 miles per hour 
up | in 100 and 25 miles per hour up Lin 70. The question 
of economy is, we think, more wrapped up in the class of 
fuel used than in transmission gear under these circum 
stances, and in our description of the engine we commented 
on the use of petrol for so large a power, but as we under 
stand that some other form of fuel is to be considered in 
future coaches, we need not dwell on the point. 











Fig. 2—CHASSIS FOR 200-H.P. RAIL COACH 


the electrical machine thus becoming a dynamo. The 


| next step is to harness the current being developed in this 


dynamo. This has the effect of making it a powerful | 
brake on the backward rotation of E, with the result that 
K begins to revolve and drives the coach. The amount 
of current taken from this dynamo, and consequently 
the resistance offered, can be varied so that the relative | 


| speed of the shaft C and the shaft K can be regulated, and 


in practice at this particular 
stage K turns at about half 
engine speed. The current 
developed is not wasted, but 
is passed into a second elec- 
trical machine L, which is 
coupled through a_ second 
bevel and pinion and spur 








The method of mounting the frame on the bogie is 
interesting. As shown in Fig. 3, the usual king pin is 
replaced by a ball-and-socket joint in the bolster box, 
which is carried on semi-elliptic transverse springs. ‘The 
ends of these springs are suspended on curved levers, 
A A! pivoted at B B', and carrying on their outer ends 
rollers C C!, upon which the sole plate of the coach rests, 
so that the weight of the coach is borne partly by the ball- 






































reduction gear to one of the axles of the other bogie, so 
that both bogies are being driven, one partly mechanically 
from the engine with the electrical brake on the differential 
gear—if it may be called so—to give a 2 to 1 reduction 
between the engine and the drive, and the other entirely 
electrically by the current derived from the dynamo, 
so that all the power available is used for the starting 




















Fig. 3—-8PRING SUSPENSION 


and-socket joint and partly by the rollers, and transmitted 
to the bogies through the fulerum pins B B'. Hence if 
the body of the coach tends to sway, say, towards the 
left it will lift the lever A attached to the roller on that 
side, and owing to the curved path of the inner end of that 
lever the whole body through the bolster box will be 
thrown over to the right, and so increase the weight 
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| 
on the other end of the transverse spring and correct 
the roll. 
The coach in question will be used for suburban work 
in New Zealand, where the body work will be fitted, and 


and the blast furnaces are as much reduced in capacity 
as the mills, so that present indications point to at least 
a maintenance of present prices. Northamptonshire iron 
was quoted this—Thursday——afternoon at 70s. to 7Ils. 




















Fig. 4-THOMAS TRANSMISSION UNIT 


will be required to haul two 25-ton trailers with a total | 


passenger capacity of about 150. 








and oceasionally 69s. For Derbyshire forge 71s. 6d. was 
the minimum, and transactions in Staffordshire were at 
7is. 6d. for forge and 76s. 6d. for foundry iron. Some 


| makers are discussing the blowing out of more furnaces. 


| It is impossible to get higher prices, in view of the rela- 


PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose | 
the letters from our correspondents in the provinces will, for 


the present, be published in an enlarged and extended form. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Birmingham Iron Trade Quarterly Meeting. 


THe midsummer quarterly meeting of the iron 
trade took place in Birmingham to-day—Thursday—and 
attracted a large attendance from all parts of the kingdom, 
The market was led off by the best bar makers, who 
quoted, as had been expected, £12 to £12 12s. 6d. as the | 
basis, with £13 as the figure for John Bradley and Co.’s 
iron. No further disturbance of the standard is to be 
expected yet awhile. It has been raised £2 in three stages 
during the quarter just closed, and though the present 
basis is only about 15s. above the price quoted for Lanca- 
shire, Yorkshire, and North Staffordshire unmarked bars, 
the market has now recovered an equable position, and | 
pending further developments there appears no reason 
for change. It is to be noted that high-grade Staffordshire 
pig iron has appreciated rather markedly, though not out 
of proportion to the demands upon it, and the increased 
cost of production. With regard to South Staffordshire 
unmarked bars, there was a brisk call for them at £11 and 
upwards. For good merchant qualities £11 5s. was quite 
a representative quotation. Some of the bar makers have 
sold a good part of their production as far ahead as 
November and most of them have contracts covering the | 
coming quarter. There is great stringency as regards | 
small rounds. For a long time past the output of these | 
descriptions has fallen short of demand, and some makers | 
are still engaged on orders placed in April. This means | 
that the price is steadily hardening, to-day’s quotations | 
being £12 7s. 6d. to £12 10s. for district delivery. Manu- 
facturers of nuts and bolts have now to pay from £10 10s. 
to £10 15s. for common bars according to specifications. 
Hoops, iron and steel, are selling at £11 to £12; gas tube 
strip, £11 5s. to £11 10s.; and slit nail rods, £12. Stamping 
sheets are quoted £14; light angle iron, £11 to £11 5s.; | 
and telegraph wire, £20 per ton. 


The Dear Spelter Problem. 


Spelter has again taken an upward move and is 
now quoted at £105 for early delivery and £95 to £100 
forward. A very small amount of business is being done 
in galvanised sheets at about £22 10s. to £23 10s. f.o.b. 
Liverpool. But barely 30 per cent. of the output capacity 
is employed in galvanised sheet manufacture in this 
district at date. Black sheets realise about £11 10s. for 
doubles and if painted about £12 10s. to £13. The free 
available supplies of spelter are now very small, the 
Government’s requirements still absorbing most of the 
American imports. Some alarm has been manifested by 
the galvanisers this week at the renewed advance in the 
prices of metal, and the American “corner” is severely 
denounced, and scarcely less so the lethargy or neglect, 
as many declare, of the Government in having done nothing 
to liberate for British spelter manufacture the large stocks 
of concentrates in Australia which are now tied up under 
German buyers’ contracts entered into with the Australian 
mineowners before the war. How important the situation 
is is evidenced by the circumstance that it is reported that 
an additional 50,000 tons of the raw material for speiter 
manufacture has been sold from Australia to United 
States smelters, making an aggregate of over 100,000 tons 
this year already. 


Pig Iron Prices. 


There was a fair number of inquiries for pig iron 
on the market at to-day’s Birmingham quarterly meeting, 
but the business done was not large. One or two smelters 
were rather more ready to consider forward contracts, 
hut their prices were well in advance of those quoted for 
present deliveries, and were not acceptable to consumers. 
The latter argue that with the capacity of forges and mills 
much reduced owing to the searcity of men lower values 
will obtain, On the whole, however, stocks are not large 





| tively poor demand for common pig iron. 


| building, £10 10s. up to £11 10s. 


Steel making 
irons are in a different position and consequently main- 
tain a firmer tone. The makers of common material, it 
must be confessed, take a rather gloomy view of the 
situation, having regard to the very high costs of produc- 
tion. 


Steel Trade and High Prices. 


The demand for rolled steel of all kinds con- 
tinues very heavy. All the mills are working to their 
utmost capacity very largely on Government work. The 
increasing output of shells has greatly developed the 
demand for finished steel, and Admiralty orders are also 
being increased to an important degree, giving further 
strength to prices. The large extensions of works plant 
in various directions are maintaining an unusual demand 
for structural steel. Prices are :—Plates, £10 10s. to £11, 
and on to £12, according to use; angles, £9 15s. to £10; 
joists, £10; and large bars for bridge and railway wagon 
Small bars are quoted 
£12. Ferro-manganese is £17 to £20. Notwithstanding 
continued importations of raw steel from the United 
States, there is not much freedom in the market, and con- 
sumers find difficulty very often in getting their require- 
ments consulted. American billets come through to the 
buyer at about £7 7s. 6d. The home production realises 
£7 15s. to £8 per ton, and the inquiry for prompt delivery, 
backed by substantial contracts, enables producers to 
keep control of the market. High-carbon billets are priced 
at £10. The advance in prices in the steel trade since the 
beginning of the year to date have been very remarkable. 
Angles and sections have advanced £2 per ton, joists 
£2 10s., and plates £2 10s. to £3. When the year opened 
angles were quoted £7 15s. to £7 17s. 6d.; sections, £7 10s., 
Bessemer sorts; mild plates, £7 12s. 6d.; and joists, 
£7 10s. Bessemer bars and billets have advanced in the 
same period £2 to £2 2s. 6d. per ton, namely, from £5 12s. 6d. 
and £5 15s. last January to £7 15s. and £8 to-day. On 
the values of three months ago—viz., last April quarterly 
meeting—angles and sections are dearer by 7s. 6d. to 10s. 
per ton; joists, £1; and plain plates, £1 to £1 10s. 
Bessemer bars and billets have advanced since three 
months ago 10s. to 15s., and Siemens ditto the same 
amount. 


North Staffordshire Iron Trade. 


With no lack of orders and a shortage of men 
prices in finished iron in North Staffordshire still have a 
strong upward tendency. There has been another advance 
in the price of ‘‘ Crown” bars during the week. The 
general price quoted is £11 10s., but some makers are 
demanding £11 15s., with £1 extra per ton for iron plates. 
Pig iron is very firm, and steel manufacturers are busy 
on war contracts. There is a brisk demand for manu- 
facturing fuel. 


Labour Matters. 


Almost everybody is full up with orders, and if 
only the labour position were better, producers would be 
fairly happy. As it is conditions vary very considerably. 
Pig iron smelters and bar iron makers all report decreases 
in output, but the losses in individual cases are reported 
as low as 10 per cent. and as high as 30 per cent. The 
reduction in output is, of course, primarily due to the large 
number of men who have enlisted. One hears a good many 
complaints as to neglect of work by ironworkers, and some 
of them are being taken before the magistrates. But as a 
very large proportion of the men are receiving the war 
bonus, which was contingent on full time being worked, 
serious loss of time must be confined to a small minority. 
Producers agree that the last few weeks have brought to 
the men a fuller realisation of their obligations, if not to 
the manufacturer, to their country and their fellow-work- 
men who have gone to the war. The number of fresh men 
secured in Birmingham for Government work from firms 
engaged in the general trades of the district has been con- 
siderable. A substantial proportion of the applicants have 
been men not suitable for the munitions trade, and of the 
numbers enrolled a further considerable proportion have 
on inquiry been found to be already engaged on war 
material. The great ambition of men in the metal and 
engineering trades is to be directly employed on the manu- 
facture of shells, and in view of many who have applied 
to be registered they are not on Government work unless 
they are actually engaged on the production of ammunition 
of some sort or other. But, making allowance for rejec- 


tions under a number of heads, the enrolment locally has 
produced a large ‘body of men whose services will be of 





value in swelling the output of munitions. The Society 
of Amalgamated Toolmakers, Engineers, and Machinists, 
whose headquarters are in Birmingham, have issued an 
appeal urging members “to put in all the time they can 
and to be willing, if not employed on Government work, 
to move to fresh shops and districts. The society states :— 
‘Trade unionists may depend that their interests will be 
safeguarded, but the shorter the war the easier it will be 
to do this. We therefore urge members to strain every 
nerve to ensure the delivery of the goods.” It is also 
remarked that ‘it is undoubtedly a great step forward 
that in a time of crisis such as the present Ministers should 
consider it to the interest of the country to consult 
organised labour and to give a labour representative a seat 
in the Cabinet.” 


Water Traffic Transport. 

Inquiries made from the local canal traffic 
managers reveal the information that the volume of busi- 
ness is in the total less than ordinary times, though in 
certain areas there are, at date, traffics too large for the 
reduced staffs to deal with. Birmingham traders are 
making the fullest use of the waterways at their disposal. 
There is an immense traffic in coal, iron, and steel passing 
between the Black Country towns and Birmingham along 
the Birmingham Canal. That canal also brings into the 
city a very heavy traffic in imported merchandise from 
Liverpool. On the other hand, the traffic from the Bir- 
mingham district outwards to Liverpool is just now of 
much smaller dimensions than usual. Boats are having 
to be sent back to the ports “ light,”’ and it is made known 
that the working of the canal would be on a much more 
economical basis did manufacturers patronise it more for 
the conveyance of their manufactured goods. To-day 
most of the works which made goods for overseas markets 
have turned their attention to the production of material 
for the Army and Navy, or the home market absorbs the 
greater part of their manufactures, and the volume of 
trade to the ports is much less than usual. The water- 
way, however, will in many cases make deliveries to 
Liverpool as promptly as the railway companies. Goods 
delivered to the canal company in Birmingham can usually 
be delivered at the port on the third day. Quite recently 
it has taken consignors by the railway fourteen days to 
get goods through to Liverpool or Birkenhead. As 
regards getting merchandise from Birmingham to London 
on the local waterway, the position, it is noteworthy, is 
very different from that concerning Liverpool. To the 
Metropolis the traffic outwards from Birmingham is much 
larger than that inwards, and the resources of the carrying 
companies are not much more than equal to the reduced 
traffics. Most of the merchandise carried from Birmingham 
to London is Government material. It is a new traftic, 
superseding the consignments which Midland manufac- 
turers formerly made for overseas markets by way of the 
London Docks, and the bulk of the work now goes by rail. 


Coal. 

In the coal trade the labour situation is still 
difficult. Many of the miners, particularly the young men, 
are working very irregularly, and the supply of coal so 
badly needed for munitions manufacture is still barely 
adequate. The leaders are to make yet another earnest 
appeal to the men to lose less time. If the Commission 
now sitting in an endeavour to keep the prices of fuel 
down to a reasonable level is to meet with any appreciable 
success the miners will have to increase their exertions, 
just as the owner must take something less than full advan- 
tage of their present opportunity of profit making. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Quiet Market. 

In this district it would appear from inquiries 
on the Exchange that most of the engineering firms are 
on Government work for the time being. The attendance 
on Tuesday was not up to the usual average, but in some 
cases ironfounders reported more activity. In manu- 
factured copper there was an easier tendency. Sheet lead 
was firm. English tin ingots were the turn higher. 


Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 76s.; 
Staffordshire, 74s. 6d.; Northamptonshire, 76s.; Derby- 


shire, 75s. to 76s.; Middlesbrough, open brands, 77s. 
Scotch, nominal : Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s.; Summerlee, 86s., delivered 
Manchester. West Coast hematite, 107s. 6d.; East Coast 
ditto, 102s. 6d., both f.o.t. Finished iron: Bars, £11 to 
£12; Lancashire hoops, £13 2s. 6d.; Staffordshire ditto, 
£12 17s. 6d.; sheets, £11 10s. to £12. Steel: Bars, £11 10s. 
to £12; steel hoops, £12 17s. 6d.; boiler plates, £11 5s. 
to £11 10s.; plates for tank, girder, and bridge work, 
£10 10s. to £11; English billets, £8; cold-drawn sieel, 
£16 to £17. Copper: Sheets, strips, &c., £110 per ton ; 
small lots, 133d. per pound ; rods, £110 per ton; small 
lots, 13}d. per pound ; tough ingots, £96; best selected, 
£97 ; copper tubes, 14}d.; solid-drawn brass tubes, 15d.; 
brazed brass tubes, 16d.; condenser tubes, 16$d.; condenser 
plates, 14d.; rolled brass, 14d.; brass turning rods, 144d.; 
copper wire, 12}d.; yellow metal sheets, 14d.; rods, 13d. 


Sheet lead, £33 10s. English tin ingots, £175 10s. 
Aluminium, £150 per ton, minimum. 
Lancashire Coal. 
There was a rather small attendance on the 


Trade in house coal was slow, but prices 

Slack and engine fuel continues in good 
demand and remains firm. There is only a moderate 
demand for shippirg and bunkering coal. Owing to the 
licensing of shipping on the East Coast there appears to 
be a diversion of Yorkshire hands to the West Coast, with 
the result of easier prices for Lancashire coal than has 
been the case for past months. General quotations :— 
Best Lancashire house coal, 21s. 10d. to 23s.; good medium 
ditto, 20s. 4d. to 21s. 2d.; domestic fuel, 17s. 7d. to 18s. 7d.; 
screened steam coal, 15s. to 16s. 6d.; slack, 12s. to I4s. per 
ton at the pit. 


Coal Exchange. 
were maintained. 
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The Proposed New Power Station. 


The decision of the Local Government Board 
to sanction the borrowing of £432,470 by the Manchester 
Corporation for the purpose of erecting the first portion 
of a new electricity generating station at Barton has 
given great satisfaction to engineers and manufacturers 
in this district. It may be remembered that the amount 
which the Corporation originally decided to ask for powers 
to borrow was £543,000, but at the subsequent inquiry 
held in Manchester some weeks ago the Corporation cut 
down its present requirements to the smaller sum, leaving 
the balance to be found at a later date. The sanction 
now given will enable the first section of the house to be 
proceeded with and will permit the electricity department 
to supply all the current which local engineering works are 
likely to require for the carrying out of Government work. 
It may be mentioned that this is the largest loan of the 
kind which has received Government sanction since the 
commencement of the war. 


British-made Dye Stuffs. 


It is possible that the large new works which the 
company known as British Dyes, Limited, is about to 
construct will be erected in Huddersfield—a convenient 
centre for firms using dyes. The Huddersfield Corporation 
has approached the chairman of the new company upon 
the subject and has suggested a suitable site of about 
140 acres for the purpose. Considerable extensions of 
Read, Halliday and Sons’ works at Hudderstield are being 
carried out with the object of making good the deficiency 
of dyes caused by the cutting off of imports from Ger- 
many. 


Enrolment of Munition Workers. 


I understand that the number of skilled men who 
have applied for enrolment as munition workers in Man- 
chester is very satisfactory, having regard to the conditions 
which exist in this district, where such a large number of 
engineering firms are already almost totally employed on 
work for either the War-oftice or Admiralty. The register 
of volunteers willing to take up work in connection with 
the production of munitions, either fully or for part of 
their time, which was opened a fortnight ago at the Muni- 
cipal School of Technology, also shows that there are 
many people in this city ready to respond to the call for 
workers. Over 3000 persons of all classes have given in 
their names as willing to assist and more than 350 of these 
are attending the course of instruction in the use of machine 
tools at the school. I am informed that the percentage 
of possible recruits obtained by this means is fairly satis- 
factory. The generosity of the Fine Cotton Spinners’ 
and Doublers’ Association in offering to the Manchester 
and District Armaments Output Committee the loan of a 
number of lathes and other machine tools suitable for the 
manufacture of shells is an example which may be followed 
by other large firms in the district. 

Barrow-tn-FurnNess, Thursday. 
Hematites. 

There is a brisk state of affairs in the hematite 
pig iron trade of this district. A large volume of iron is 
being produced, and there is every prospect of a con- 
tinuance of this liveliness for some time to come. The 
demand for iron on local account is brisk and from general 
sources the inquiry is well maintained. Prices are 
unchanged, with makers quoting mixed Bessemer iron 
at 110s. to 112s. per ton net f.o.b., and special brands are 
at 125s. per ton. Warrants are idle at 95s. per ton. 
Smelters without exception are well off for orders, their 
make being spoken for well ahead. 


Iron Ore. 


The demand for iron is fuller than it has been for 
some time past, and this is likely to continue. Smelters 
without exception have full requirements, and in most 
cases could do with fuller supplies. Prices are firm, with 
good average sorts quoted at 25s. to 26s. 6d. per ton, with 
the best qualities at 35s. 6d. per ton. Spanish ores are 
being imported at 27s. 6d. per ton delivered, two large 
cargoes being discharged in Barrow last week. 


Steel. 

The steel trade is well employed throughout the 
district. From Barrow and from Workington a good out- 
put is being maintained of steel rails, many being on 
Government account, and last week a cargo of close 
upon 5000 tons left Barrow for Port Harcourt vid Sierra 
Leone. Rails of heavy section are quoted at £8 5s. to 
£8 10s. per ton, light rails at £9 5s. to £9 10s. per ton, 
heavy tram rails at £9 per ton. Steel shipbuilding 
material is at £10 to £10 2s. 6d. per ton for ship plates, 
and boiler plates are at £10 15s. to £11 per ton. Billets 
are dearer at £8 5s. and hoops are at £13 5s. per ton. 
The departments on war munitions are busily employed, 


Furnacemen’s Record Wage. 


The wages of Cumberland blast-furnacemen, 
which are regulated by the average price of West Coast 
hematite warrants, are advanced by 15} per cent. and now 
stand at 68} per cent. above the standard. 


Fuel. 

For coal there is a brisk demand and steam sorts 
from Lancashire or Yorkshire pits are quoted at 24s. per 
ton delivered. East Coast coke is in full demand at 31s. 
to 33s. 6d. per ton delivered, and Lancashire sorts are at 
29s. per ton delivered. 





SHEFFIELD. 
(From our own Correspondent.) 
The Export of Tool Steel. 


A WEEK or so ago I mentioned the difficulty that 
exists in producing high-speed steel in quantities sufficient 
to satisfy the needs of the British Government and those 
of the Allies, and suggested that it would probably be 
found secessary 


to place a further restriction upon the 


exportation of high-speed steel and tools to neutral 
countries. ‘That restriction is now in operation, for 
such exports cannot proceed without a licence from the 
War Trade Department. Unfortunately, the embargo 
was placed on this class of steel without adequate notice, 
with the result that a good deal of stuff got hung up at 
various home ports. Something occurred evidently to 
precipitate matters, and the only explanation is that it 
must have been discovered that apparently innocent- 
looking consignments to neutral countries were finding 
their way to the enemy. In fact, I believe I am right in 
saying that that was so. Not that Sheftield manufac- 
turers or merchants had connived at the fraud, but rather 
that they had been duped by continental agents. As a 
rule, a pretty sharp look-out is kept upon these tricks. For 
instance, I was in a manufacturer’s office the other day, 
when a very tempting-looking inquiry came to hand from 
Swiss agents, whose bond fides seemed all that could be 
desired. But a little reflection soon convinced one that 
the goods were intended for re-exportation—and that, in 
all probability, to Germany. The business was not enter- 
tained. In other cases orders are coming from the 
Continent—neutrals, of course—from houses with whom 
business has been done regularly for very many years past, 
and where the quantities asked for are only quite an 
average amount, there seems a strong case for the issue 
of a licence to export, unless good business, built up over 
a number of years, is to be handed over as a present to 
the United States or perhaps Sweden. The main point, 
however, is that there is so little high-speed steel to spare 
that the Government does not wish to encourage its export 
except to Allies, who, of course, are able to present a 
pretty wide market between them, for their needs are 
really more than we can satisfy. For ordinary carbon 
steel and tools no licence is required before exportation, 
but the Customs authorities were in this position—they 
were unable to distinguish—few persons can—between 
high-speed steel and carbon steel by merely looking at it. 
The Government has, therefore, come to an arrangement 
with the Cutlers’ Company to supply exporters with 
certificates that their steel contains no tungsten or molyb- 
denum or other alloy specified in the embargo. As I 
write, I have one of these certificates before me. Its 
terms include a declaration by the exporting firm that 
the goods are correctly described in a schedule that follows. 
The document adds :—‘* And we undertake that we will, 
if required, supply the Corhmittee—the Cutlers’ Company 
Committee, for the examination of steel and articles 
manufactured therefrom—with a certificate showing 
approximately the analysis-of the steel, and will, on demand 
by the Committee, further allow samples for examination 
to be taken from the lot offered for export, and at all reason- 
able times will allow an inspector on behalf of H.M. 
Government to inspect such goods, with the object of 
determining whether the same are correctly described 
in the schedule, and we further undertake that the goods 
shall not be dispatched from the works sooner than 
forty-eight hours after the issue of the certificate by the 
Committee.”” The schedule tabulates the number of 
bundles, cases or bars, description, mark or brand, weight, 
and shipping marks, and beneath is the Cutlers’ Company’s 
certificate expressing satisfaction that, after proof and/or 
examination, the steel, tools, or other articles described 
are of a kind which may be exported without licence. 
Steel and tools sent to the coast for export, accompanied 
by one of these certificates, will be passed by the Customs 
officers without demur; but high-speed steel remains 
subject to very strict scrutiny as to ultimate destination, 
and the facts have to be perfectly clear before a licence is 
granted. The idea of this embargo originated in Sheftield, 
where the authorities’ new regulation is fully endorsed 
in principle, though there are, of course, instances of 
apparent hardship. 





Round the Works. 


The diversity of war material now being turned 
out in this district is amazing, the productions including 
even bullet-proof cases for ammunition for rifles and 
machine guns, which are made in very large numbers. 
People who never made such things before are as busy as 
they can be on small gun forgings, received in the rough 
from the armament works. Heavy engineers are having 
to lay aside a great deal of their ordinary work in favour 
of Government contracts or sub-contracts, though require- 
ments for plant for new collieries now coming into existence 
are receiving attention as being almost of paramount 
importance. Considerable pressure, too, is being experi- 
enced in departments producing parts of hydraulic presses 
and similar machinery much needed at present. In 
other directions there seems a very fair volume of orders 
in hand for quartz-crushing machinery for South Africa, 
and high- speed steel makers not entirely engaged in 
connection with war work at home are receiving large 
inquiries from France, Italy, Russia and the Colonies, for 
in the present great effort largely to increase the output 
of munitions high-speed tools are required everywhere. 
Some manufacturers find themselves unable to accept 
much business from Russia, as they insist upon cash prac- 
tically with order, which cannot often be agreed to, and 
there seems no doubt that a little more leniency will have 
to be extended to Russian importers in this matter where 
bona fides are forthcoming. Russian houses were in pre- 
war days accustomed to long credit, and the reaction 
places some of them in an awkward position. British 
firms, however, which lost so heavily on their continental 
business on the outbreak of war cannot be blamed for the 
extreme caution they are now exercising. To some 
makers Italy is proving a new and remunerative market, 
and France is a very heavy buyer. From inquiries there 
appears to be quite a spurt in general lines compared with 
the experience of the past few weeks, for new business 
includes, on oversea account, files for Trinidad, Singapore, 
Madras, Bombay, Port Sudan, Calcutta, Rangoon, and 
San Thomé, saws for Puerto Barrios, Colombo and Bombay, 
machetes for Sao Paulo and Guayaquil, cutlery for Toronto, 
Winnipeg, Delagoa Bay, Calcutta, Madras and Buenos 
Aires, tools for Manila, Algoa Bay, Calcutta, Colombo, 
Winnipeg, Toronto, Madras, Kampala Port, and 
Winneba, steel for Vancouver, Mauritius, Colombo, 
Calcutta, Port Sudan, Delhi, Shanghai and Algoa Bay, 
springs for Port Harcourt, sheep shears for New York and 
Cape Town, blocks and cups for Penang, hardware for 





Colombo, buffers for Calcutta, and knives for Cape Town. 





The General Outlook. 


Although there is no great weight of business 
coming from Australia at the moment, that market appears 
to be presenting quite good prospects for Sheftield manu- 
facturers, and, with the actual position there sound, 
orders in considerable volume for steel products are looked 
for in the near future. It is not anticipated that the huge 
steel works erected in the Newcastle district of New South 
Wales will enter into serious competition with the high- 
class work generally obtained from Sheftield, though one 
never knows what developments the future may reveal. 
The Canadian market has improved very appreciably of 
late, and beside a large number of important inquiries, 
manufacturers here have booked a good many actual 
orders. The report that an all-round improvement may 
be looked for almost immediately in the Argentine and 
some other South American States is welcomed in Shef- 
field, as the “slump ” in this market has been unusually 
protracted, though largely on account of the influence 
of the war. The port of Archangel is being taken full 
advantage of by manufacturers here with heavy consign- 
ments of steel and steel manufactures for Russia, though 
the bulk of the traffic is on account of Government con- 
tracts, and there is no doubt that great hopes are being 
built upon the early re-opening of the Dardanelles. The 
difficulties of the shipment of iron and steel from Sweden 
are being felt rather keenly, though not really acutely, 
except perhaps in the form of stiffer values. On home 
account there is increased pressure upon makers of 
hydraulic presses used in large shell making and of lathes, 
a good many of which are coming from the Manchester 
district, whilst the proportion of those being imported 
from the States is increasing. Another direction in which 
the demand for machinery is growing is in connection with 
agricultural work on modern farms. Portable oil engines 
and pumping, cutting, threshing and other similar 
machines are required, this market supplementing the 
Government war orders in counterbalancing the continental! 
business lost by agricultural engineers on the outbreak 
of war, though the latter has also brought about a Govern. 
ment demand for motor vehicles, such as road rollers and 
traction engines. It cannot be said that there is yet much 
call for home railway material, but a considerable amount 
of repair work and renewal of parts is causing more 
activity amongst bar iron makers. A large amount of 
constructional work is in hand, arising out of the numerous 
extensions now going on to meet the need of vastly 
increased munitions output, and as soon as ever a new 

““shop’”’ can be fitted up with the requisite lathes, it is 
filled with men and youths waiting to be given an oppor- 
tunity as shell turners. There is, of course, an enormous 
amount of productions leaving here daily, about which 
nothing may be said, but if all the truth were known it 
might dispel the gloom of those inclined to give way to 
fits of pessintism. Sheffield’s part in this great war game 
will be better known in the years to come. 


Raw Materials, &c. 


As a rule, buyers of pig iron are still holding off 
the market, the exception again being West Coast makes. 
Even there the movement is chiefly concerned with imme 
diate requirements, though some forward business is 
being done. East Coast hematite iron is little better 
than listless, and nowhere was it expected that much 
buying would be done until after the quarterly meeting 
at Birmingham. West Coast hematite is generally quoted 
118s. to 120s., delivered Sheffield, though it is possible 
that business has been done at as much as 4s. or 5s. below 
those figures for Bessemer mixed numbers. East Coast 
is mentioned at about 104s. 3d. delivered for mixed 
numbers, though some makers still stand out for fully 
2s. more. In common irons Derbyshire foundry is fairly 
firm at 71s. 6d. or 72s., and forge would be about 68s. or 
a little more. The Lincolnshire market continues more or 
less nominal, but where quotations are available they are 
about 2s. above those of Derbyshire foundry and forge, 
basic being very heavily in demand. In billets basic 
qualities are as scarce as ever, though imports from the 
United States are apparently much freer. Most of this 
American business has to be done on the basis of cash 
with order, which is sometimes a drawback on this side, 
especially as delivery is really so uncertain and in con- 
sequence of demurrage through shipping and _ trattic 
delays the actual cost cannot be estimated beforehand. 
These United States billets come over in two qualities, 
the better one, which is well spoken of, working out 
somewhere about £7 10s., which gives a good margin of 
saving. The American market, however, is showing a 
hardening tendency. Local basic billets are very firm at 
£9 for soft and £9 10s. for hard. Acid billets have made 
another advance and are now quoted about £11 10s. 
for Bessemer and £12 for Siemens, which is about 5s. 
higher than the previous quotation. Bar iron, too, has 
made an upward move again, though not in the actual 
quotation. The South Yorkshire Bar Iron Association 
met this week and decided to abolish discounts for cash 
payments, the custom having been to allow 2} per cent. 
discount. The Association’s basis price is therefore £11 
per ton for “Crown” bars net cash monthly. The scrap 
market for both iron and steel is very good, though 
quotations are not easy to give, as the range of values is 
remarkably wide, but for guaranteed stuff high figures 
can be obtained. Taken all round there seems little 
justification at present for holding off any of these markets 
in the hope of a fall in values. If such occurs, much as it 
is desired, it would probably be of a very temporary 
character. It appears inevitable for the movement to be 
upward. 


Fuels. 

There is a decidedly improved tone about the 
steam coal market as compared with a week agu, which is 
no doubt brought about by the increased tonnage dealt 
with for shipment following the issue of a number of 
permits. The local demand keeps on a heavy scale, and 
at many works quite considerable stocks have now been 
accumulated. There is practically no forward business 
being arranged, buyers who have not yet renewed their 
contracts still holding off the market in expectation of 
intervention by the Government in respect to advances. 
The market for slacks is fairly steady, but the colliery 
position is not perhaps quite so strong. ‘To some extent 
this is attributable to the smaller tonnage of this class 
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of fuel being dealt with for shipment. On the whole, 
values are steady and unchanged, and contracts have now 
been pretty well all renewed at from 5s. to 6s. per ton 
advance. Current quotations for steam coal are per ton 
at pit as follows :—Best South Yorkshire hards, 17s. to 
17s. 6d.; best Derbyshire hards, 16s. 6d. to 17s.; steam 
cobbles, 15s. to 16s.; steam nuts, 15s. 6d. to 16s. 6d. 
Speaking of Government intervention in the matter of 
price advances, some of the big colliery directorates in 
this district have been expressing themselves very freely 
on the point. They draw attention to the increased cost 
of production through lessened output in consequence of 
heavy enlistments amongst their men, to higher wages 
to those remaining and to enhanced costs of consumable 
stores and larger payments in almost every direction. 
When the value of coal rose at the beginning of this year 
they could reap but a small margin of benefit because 
their deliveries were almost wholly upon old low contract 
prices, and when an opportunity offered to recoup 
themselves for these losses the Government proposed to 
come in and with a stroke of the pen prevent them charg- 
ing more than so much extra for their coal. They contend 
it is only reasonable that at special times they should 
obtain a little higher profit than they are able to do in 
ordinary times or in periods of bad trade. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


EXCEPTIONAL activity still prevails in the 
majority of trades in the North of England, and so varied 
are the articles desired by the War-office and the Admiralty 
departments of the Allies that tremendous efforts are 
heing made to expedite production. Overtime is being 
worked on a scale hitherto unknown. At several establish- 
ments for many weeks past where Government contracts 
are not in hand inconvenience has been caused by skilled 
workmen being taken away to Government factories, 
and now these factories will be further very seriously 
affected by the new regulations regarding munitions. 
More and more establishments are passing under the control 
of the Government through the Munitions Committee, and 
that fact is somewhat interfering with the booking of 
business on private account. Manufacturers are not 
prepared, until they learn how conditions are going to 
rule, to undertake fixed deliveries, and accordingly these 
are being made subject to official requirements and 
influences. Still, though this state is somewhat dis- 
organising, a good volume of home and foreign trade is 
being put through provisionally. Since a meeting of 
influential employers on Tees-side the other day, relative 
to the question of shell-making, some progress has been 
made in a certain direction, and a general speeding-up 
process may result. It is obvious even from casual 
observation and inquiries that more work for the Govern- 
ment could be undertaken by some of the large firms, and 
probably small firms.could do a good part if there were 
better organisation. It was largely with that object that 
the meeting was held, and little difficulties as to adapting 
plant might be overcome if there were reasonable hope of 
fairly regular employment on munitions. Mr. T. W. 
Ridley, a well-known ironmaster, has interested himself 
very much in this matter, and it is largely due to his 
initiative and energy that there has been a better recog- 
nition of the possibilities of Geesside as a munition centre. 


Iron Trade in June. 


The outstanding feature of the Cleveland pig 
iron trade during the month of June was a gratifying 
recovery in shipments, which showed an increase of 24,068 
tons over those of the preceding month. They totalled 
36,806 tons, and were the largest since November last. 
To a very large extent the improvement is due to the 
removal of the practical embargo on exports which lasted 
throughout May. The effect of the licence system, with 
the long delays and difficulties associated with the applica- 
tions to London, was to paralyse trade. It was not until 
the beginning of June that the local Committee, appointed 
after representations to the Government, got to work, 
and since then the issue of the licences by a body thoroughly 
acquainted with the conditions of the trade and manu- 
facture, as well as with the Government regulations, has 
proceeded with smoothness and rapidity. The demand 
from neutral countries, so long held up, has come forward 
in substantial volume, and a large business has been put 
through. Indications point, however, to a continuance 
of good shipments during the current month. Un- 
fortunately, while the month’s oversea trade has been 
better, values have shown considerable variation and are 
still well below a remunerative level. When the month 
opened, the recovery from the very low May prices was 
slow, notwithstanding the improved demand, but by the 
middle of June 68s. was touched. Subsequently, however, 
speculative weakness brought down the price of the 
standard quality to as low as 66s. 6d., and on the closing 
day No. 3 was still 1s. below the highest figure of the 
month. Even at 70s. makers declare that the trade in 
pig iron is unprofitable with costs so high, and the result 
has been that during the greater part of the month they 
have refused to commit themselves forward, and have 
only sold iron in hand for prompt delivery at current 
rates in order to get the stocks moved. A serious con- 
sequence of the high costs, and notably the abnormal 
price of coke, has been a further reduction of the output. 
No fewer than five furnaces have been damped down, and 
all, with the exception of one, were on Cleveland iron. 
Taking into account the recent changing of a furnace at 
the Clarence Ironworks from Cleveland to hematite, the 
total number of furnaces now in blast in the North of 
England is sixty-six, of which thirty are on Cleveland iron, 
twenty-five on hematite and eleven on special kinds of 
iron. The stock of Cleveland iron in the public store 
stood on June 30th at 152,281 tons, as compared with 
152,998 tons on May 3lst, a decrease on the month of 
717 tons. This is the first decrease since June, 1914, when 
the total stood at only 78,289 tons. Of the total of 


36,806 tons of pig iron shipped from the Cleveland district 
during June, 4200 tons went coastwise and 32,606 tons 
abroad. Norway and Sweden were together the largest 
foreign customer, taking 14,071-tons, as against only 405 





tons to Norway alone in May. Denmark and Holland, 
which took more in May, received 8050 tons and 1290 
tons respectively ; France received 5545 tons, as against 
4320 tons; Japan, 2125 tons, as against 2008 tons ; 
Italy, 1000 tons, as compared with 1300 tons. 


Cleveland Iron Market. 


A rather more confident tone prevails in the 
Cleveland iron market. The outlook has certainly im- 
proved during the last few days, and there is more disposi- 
tion shown to do business. There has been an improve- 
ment in the demand, and though, of course, the degree 
of expansion possible is very severely limited by the war 
conditions, business this month looks like being on a 
better scale than for many weeks past. The position of 
makers has been strengthened by the reduction in the 
output, and though prices have by no means reached a 
level which can be regarded as remunerative, they are 
certainly firmer and reveal an upward tendency. The 
shipments are showing considerable improvement. There 
is now a great deal of iron to be got away, and the total 
for this month gives promise of being the best this year. 
The blowing out of a number of furnaces has not yet had 
any marked effect upon the costs of production so far as 
the price of coke is concerned. It is true that the quota- 
tion for good medium furnace coke has fallen about Is. 
per ton, but this does not at all meet the ideas of the iron- 
masters. Producers of coke, however, are very reluctant 
to cut the price any further, one of their reasons, no 
doubt, being that concessions to Cleveland ironmasters, 
who need them, must also apply to hematite makers, 
whom they regard as being fully able to pay the enhanced 
prices. As regards Cleveland iron, colliery owners have 
regard to the fact that there are only one or two firms 
which have to buy their coke in the open market, all the 
others drawing their supplies from their own collieries. 
In the early part of the week a fair amount of business in 
No. 3 G.M.B. Cleveland pig iron was put through at 
67s. 6d., but the quotation is now firm at 67s. 104d. 
No. 1 is still very scarce, and is in great demand, and a 
premium of 5s. above the No. 3 price, and even more is 
being freely paid for it. No. 4 foundry is 67s. 43d.; 
No. 4 forge, 66s. 104d.; and mottled and white iron, each 
66s. 74d.—all for early f.o.b. delivery. 


LATER. 


The market has developed further strength, 
owing to the improving demand. Consumers are now 
coming forward pretty freely, and some substantial trans- 
actions are reported. The quotation for No. 3 G.M.B. 
Cleveland pig iron has advanced to 68s. 3d. for early 
delivery. No. 1 is fully 73s. 6d.; No. 4 foundry, 67s. 9d.; 
No. 4 forge, 67s. 3d.; and mottled and white iron, each 67s. 


Hematite Pig Iron. 


The market for hematite pig iron has been very 
quiet during the past few days and there has not been a 
great deal of new business done. Still, some small trans- 
actions have been noted at a reduced quotation. Makers 
are stated to have excellent order books and the whole of 
their output is going into immediate consumption. As 
a rule producers adhere to 100s. for East Coast mixed 
numbers, but second hands are selling at a price fully 
2s. 6d. below that figure. 


Iron-making Materials. 


The foreign ore position is unchanged, but sellers 
seem inclined to take a rather firmer view. The quotation 
for best Bilbao Rubio of 50 per cent. quality delivered in 
the Tees stands at 26s., but with consumers all well stocked 
little or no business is passing. Coke is still firm, good 
medium furnace kinds being quoted at 30s. delivered at 
the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades atten- 
tion is almost wholly concentrated upon the turning out 
of war contracts. The abnormal activity at the works is 
demonstrated by the numerous enlargements and improve- 
ments now in hand and contemplated. Many thousands 
of pounds are being laid out on these undertakings, which, 
when completed, will add very substantially to the pro- 
ductive resources of the various firms. The exports of 
finished iron and steel goods from the Cleveland district 
during June were fairly satisfactory. They amounted 
to 40,106 tons, of which 9388 tons went coastwise and 
30,718 tons were sent abroad. The total for the pre- 
ceding month was 44,385 tons, the decrease in June thus 
amounting to 4279 tons, while as compared with June last 
year the decrease amounted to 14,917 tons. France, 
owing to the war, has become the biggest foreign customer, 
taking in June 11,403 tons, while India and Ceylon, 
which in normal times are the biggest overseas customers, 
accounted for only 4207 tons, as against 7514 tons in May, 
and 15,739 tons in June last year. Japan received 2073 
tons, as compared with 1942 tons in May; the Straits 
Settlements, 469 tons, as against 748 tons; Egypt, 999 
tons, as against 24 tons ; Australia, 4350 tons, as compared 
with 5781 tons; and Africa, including Egypt, 1542 tons, 
as against 1552 tons. Several descriptions of finished iron 
and steel have been further advanced this week and values 
now stand at an unprecedented level. The following are 
the principal market quotations :—Common iron bars, 
£11; best bars, £11 7s. 6d.; best best bars, £11 15s.; 
packing iron, £8 10s.; iron ship plates, £10; iron ship 
angles, £11; iron ship rivets, £13 10s.; iron girder plates, 
£10; steel bars, basic, £10; steel bars, Siemens, £10 ; 
steel ship plates, £10; steel ship angles, £9 15s.; steel 
boiler plates, £11; steel joists, £9 17s. 6d.; steel hoops, 
£9; steel strip, £9; steel railway sleepers, £10; heavy 
steel rails, £8 15s. to £9; galvanised sheets, 24 gauge, 
£22 10s.; sheets less 4 per cent., railway material net f.o.b., 
and all other descriptions less 2} per cent. discount. 


Shipbuilding and Engineering. 


Great activity is noticeable in every department 
of these trades. Much of the work in progress is of the 
highest quality and for the Admiralty. It is becoming 
clear that private work must take second place on a very 
large scale, and that means that the output of merchant 
ships and machinery must be further curtailed. Vessels 
on the stocks are likely to remain there unfinished for an 





indefinite time, and delivery of expected ships to their 
owners must be further delayed. There is no help for it, 
of course ; the national interest must be served first, but 
shipowners must reckon on the smallest possible addition 
to the world’s carrying fleet this year, and must accord- 
ingly satisfy their requirements with second-hand vessels 
where these are obtainable. Some extraordinary values 
are being secured for second-hand vessels, and it is prob- 
able that even higher figures may yet be obtained. 


The Coal Trade, 


There is no great change in the position of the 
coal market, which still shows considerable weakness, 
and many collieries are hard pressed to keep going. As 
it is, many are losing considerable and valuable time. 
The principal cause is the continued refusal of licences for 
shipment to neutral countries and, of course, the holding 
off of possible buyers. The local demand keeps, of course, 
on a very large scale, but works have no difficulty in 
securing supplies, and in many instances stocks are being 
put into reserve. Forward business is practically at a 
standstill, as with the uncertain outlook buyers are not 
at present inclined to arrange for their requirements. 
Best steams, on account of considerable Government 
bookings, are firm, but all other grades of steams are freely 
offered at nominal prices. Steam smalls, despite a limited 
offering, are weak and in ample supply. In the gas coal 
branch both bests and specials are moving freely on con- 
tract and the surplus is only small and is readily cleared 
at steady figures. Durham bunker coals remain in 
excessive supply and weakly held. Coking and smithy are 
quiet and easy. Quotations are as follows :—Northumber- 
lands: Best Blyths, 21s. to 21s. 6d.; second Blyths, 
16s. 6d. to 17s.; unscreened, 15s. to 16s.; best smalls, 
13s. 6d. to 14s.; Tyne primes, 19s.; Tyne second steams, 
16s. 6d. to 17s.; special Tyne smalls, 14s. to 15s.; ordinary 
smalls, 13s. 6d. Durhams: Best gas, 20s.; second gas, 
17s. to 18s.; special Wear gas, 21s.; smithy, 17s. to 18s.; 
coking unscreened, 17s. to 18s.; coking smalls, 16s. to 
17s.; ordinary bunkers, 16s. to 17s.; best bunkers, 17s. to 
18s.; foundry coke, 35s. to 37s. 6d.; furnace coke, 32s. 6d.; 
gas coke, 26s. 


Steel Workers’ Big Advance. 


The quarterly return regarding the steel workers’ 
wages at Consett, issued by the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trade of 
the North of England, certifies that in accordance with 
the sliding scale arrangement entered into in 1898 the 
wages to be paid to the steel millmen in the months of 
July, August, and September will be 224 per cent. above 
the standard, or, in other words, 7} per cent. advance 
upon the rate of wages prevailing at the end of June. 
Only once have the wages exceeded this figure under the 
existing scale, viz., in the quarter ending December, 1900, 
when the wages rose to 274 per cent. above the standard. 
Afterwards there was a rapid drop, the wages being 
reduced 5 per cent. in the following March, and were 
succeeded by two reductions of 74 per cent., the rate 
falling to its lowest ebb in March, 1903, when they were 
only 2} per cent. beyond the basis. Although there have 
been increases of 5 per cent. in subsequent quarters, not 
once during the past seventeen years have the wages gone 
up 7} per cent. in a single quarter. 


Blastfurnacemen’s Wages. 


A big advance has been conceded to the blast- 
furnacemen in the North-East district. The ascertain- 
ment issued by the Cleveland Ironmasters’ Association on 
Wednesday certified the average net selling price of No. 3 
G.M.B. Cleveland pig iron for the past quarter to have 
been 58s. 7.30d. per ton, as compared with 52s. 8.95d. 
for the previous quarter. There was thus an advance in 
price of 5s. 10.35d. per ton in the second quarter. Accord- 
ing to the sliding scale arrangement, this carries an advanc+ 
of 7} per cent., which will raise the wages from 25.75 to 
33.25 per cent. above the standard. 








SCOTLAND. 
(From our own Correspondent.) 


Munitions and Ordinary Business. 


THE ever-increasing demand for materials of 
war, coupled with the demand on private account, is 
impelling makers to do their utmost in order that supplies 
may become satisfactory at the soonest possible moment. 
It is, of course, quite impossible to say what arrangements 
will be made when the Munitions Committee gets 
thoroughly into harness, but it is clear that the increasing 
of the output is the main consideration, and masters and 
men will do all in their power towards this end. There 
are signs here and there that the grip of the authorities 
on the works is tightening. Some are already under 
Government control, and it is apparently only a question 
of time when the others will be required to fall into line. 
Consumers at home and abroad are quite prepared now for 
the inevitable. and considerable numbers of orders have 
already been diverted to America, where, as a rule, de- 
liveries are guaranteed. The scarcity of labour all round is 
having a sure and certain effect both on outputs and on 
costs. The output is considerably lessened, not only on 
account of the scarcity of men, but the fact that so many 
new and inexperienced hands have been engaged. Owing 
to the continually increasing cost of labour the new men, 
efficient and inefficient, are paid the same rate as their 
predecessors, and consequently while tonnage is decreasing 
the wages bill in most cases is higher than before. The 
price of the finished article, naturally, is bearing the 
increased cost and prices are distinctly firmer. The. 
question of securing sufficient mercantile tonnage is 
becoming serious. The shortage of steamers is more and 
more pronounced as the weeks go past, and the delay in 
the exporting of finished material and the importation of 
the raw article is creating an uneasy feeling in commercial 
circles. The large number of steamers requisitioned by 
the Government and the losses incurred from time to 
time is causing this shortage of carrying capacity, and 
even while consumers are willing to pay the enhanced 
freights now being quoted by all lines, the dispatch of 
material cannot be guaranteed. The recent drop in spelter 
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should create a better feeling in the galvanised trade, 
but the metal has a long way to go ere an extensive benefit 
will be realised. 


Labour Affairs. 

The full text of Sir George Askwith’s award in 
connection with the Scottish miners’ claim for an inerease 
in wages has been received by the representatives of the 
coalowners and the men. The underground workers 
lodged a claim for an increase of 50 per cent. on the 1888 
basis, less 18} per cent. granted in the meantime as a war 
bonus. The Conciliation Board failed to agree as to the 
claim and referred the matter to Sir George Askwith, who 
has now decided that the workers are entitled to an advance 
of 314 per cent., less the 18}? per cent. already granted, or 
a net increase of 124 per cent. on the 1888 basis, which 
amounts to 6d. per day and brings the total wage up to 
8s. 3d. per day in most of the mining districts. In accord- 
ance with the recent decision of Sheriff A. O. M. Mackenzie, 
the wages of the joiners employed in Glasgow and district, 
including Dumbarton, have been raised from 10}d. to 
lld. per hour, the new rate to continue till July Ist, 1916. 
The wages of the joiners employed in Lanarkshire were 
raised from 93d. to 10d. per hour, this rate also to remain 
in force till July Ist, 1916. The secretary of the Glasgow 
District Committee of the Amalgamated Society of Engi- 
neers received a telegram from the delegate meeting of 
the society, which was held in Manchester, stating the 
appeal of the men in the Clyde area for strike pay in con- 
nection with the withdrawal of labour movement in 
February last has been sustained. This means that all 
the men who came out on strike at that time, and who 
were then in full benefit, will receive strike pay for the 
time they were idle. 


Shipping and Shipbuilding. 


General shipping business continues quiet. Coal 
shipments are the principal feature and the figures for 
the Clyde for the year so far now show an increase of over 
300,000 tons over the same period in 1914. The second- 
hand market still remains strong. A steamer, 6050 d.w., 
which cost £34,700 to build in 1904 and changed hands in 
1911 for £24,500, has again changed hands, this time for 
about £60,000. Another, twenty-seven years. old, 
2660 d.w., which sold for £5350 in 1914, was sold the other 
day for £16,000, and a 5400-tonner, which cost £26,000 
in 1906 and was sold for £24,500 in 1913, and in April 
of last year £32,000, has just been re-sold for about £40,000. 
A fourteen-year-old Glasgow steamer has been sold 
recently for about £45,000. This steamer changed hands 
in 1913 at £30,000 and again in November last at £20,000. 
Sailing ships are sharing in the boom, and a one-time 
Clyde-owned jvessel, the Gantock Rock, which was sold 
out of local registry in 1909 for £2450, changed hands 
recently for £7000. With regard to shipbuilding, the out- 
put of new mercantile tonnage continues small, and the 
Clyde total for the half-year is the lowest for a consider- 
able time back. It is, of course, impossible to make any- 
thing like accurate comparisons, as the figures for previous 
years include warship tonnage ; but even taking this into 
account, a total of 139,000 tons is small for a district like 
the Clyde. The figures for June showed an increase over 
April and May, but are far below the normal in pre-war 
months, and they show conclusively that the attention 
of employers and men is being directed to other than 
mercantile work. The available statistics, consequently, 
are of no practical value, and although it may be said that 
the Clyde total for the half-year is seventy-nine vessels 
and 128,704 tons less than the same period in 1914, this 
does not by any means indicate that trade has been poorer 
to the extent shown. As soon as it is possible to give actual 
figures for the past half-year it is almost certain to be seen 
that there has never been such a period of activity in the 
history of the river. So far as new contracts are concerned 
only two have been reported lately—for a Shaw, Saville 
and Albion steamer, which Messrs. Alexander Stephen 
and Sons, Linthouse, are building, and another for a 
coasting steamer of 350 tons, which the Ardrossan 'Ship- 
building Company are to build for Messrs. Joseph Monks 
and Co., Liverpool. 


Pig Iron. 

Nothing of particular interest is reported in 
connection with the Scotch pig iron trade. There are 
seventy-two furnaces in blast, compared with seventy at 
the corresponding period in 1914. Makers are still deliver- 
ing large quantities of hematite and ordinary qualities 
to home consumers. New business, on the other hand, is 
very slow and consumers continue to purchase only 
in sufficient quantities to meet their immediate require- 
ments. The pig iron warrant market was inactive for the 
greater part of the week, but owing largely to withdrawals 
from stores the tone towards the close was firmer. Cleve- 
land iron closed at 67s. per ton, cash buyers, showing a 
gain of 1lld. per ton on the week. The total turnover 
amounted to 13,000 tons. 


Quotations. 


The prices of Scotch pig iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 80s. 6d.; 
No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, 
No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 85s. 6d.; No. 3, 
80s. 6d.; Gartsherrie, Summerlee, Calder, and Langloan, 
Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, at Ardrossan, 
No. 1, 86s.; No. 3, 81s.; Eglinton, at Ardrossan or Troon, 
No. 1, 80s.; No. 3, 79s.; Dalmellington, at Ayr, No. 1, 
8ls.; No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; No. 3, 
80s.; Carron, at Leith, No. 1, 86s.; No. 3, 81s. per ton. 


Finished Iron and Steel. 

Steel makers report that there is continued pres- 
sure for munitions of war, particularly for high-tensile 
bars for shipbuilding and shell making. The inquiry for 
ordinary mercantile work is of a limited nature, with the 
exception of plates of a lightish description. There is a 
fairly good demand for shipment abroad and works will 
be running full steam ahead right up to the holidays. 
Makers of black sheets are receiving plenty of orders for 
the heavy gauges and the mills producing these are running 
fully. On the other hand, the demand for the thin sheets 
has fallen to a very low level owing largely to the scarcity 
and high cost of spelter. No change is reported in the 
position of the malleable iron trade. Specifications for 





iron and steel bars are coming to hand freely and large 
outputs are being obtained, though on account of the 
searcity of labour the rate of production is below the full 
output capacity of the plants. As much as £16 10s. per 
ton, less 5 per cent., is being paid for ‘“‘ Crown” bars for 
home delivery, and £11, less 5 per cent., for mild steel 
bars, while business is being done up to £10 and £10 10s. 
net for the respective descriptions for export. Wrought 
iron and steel tube makers are busy in the home depart- 
ments, but the export demand is far from satisfactory. 


Scotch Steel Makers and Discounts. 

The Scotch steel makers recently decided 
unanimously to allow a discount of only 2} per cent. on 
their quoted prices, instead of the 5 per cent. allowed 
hitherto, in order to fall in line with the practice in other 
steel making centres. 


Coal. 

Business in the Scotch coal trade continues on 
quieter and steadier levels. The licensing question is 
still a source of trouble, and there are occasional cases 
where prospective shipments to one consignee have had 
to seek another client. The Glasgow Corporation gas coal 
contracts have been placed after considerable negotiating, 
and prices are much higher than last year. Splints and 
ells continue easy. Navigations are busy and firm, but 
ordinary steams are dull. The demand for washed pro- 
duce has improved, and trebles particularly are firmer. 
The aggregate shipments from Scottish ports during the 
past week amounted to* 234,916 tons, compared with 
242,534 in the preceding week and 339,847 in the same 
week last year. Ell coal is quoted f.o.b. at Glasgow, 15s. 
to 15s. 3d.; splint, 14s. 9d. to 18s.; navigations, 2ls. 6d. 
to 23s.; steams, 13s. 6d. to 16s. 6d.; trebles, 16s. 9d. to 
17s.; doubles, 15s. 9d. to 16s. 3d.; singles, 16s. 3d. to 
16s. 6d.; best screened navigations, f.o.b. at Methil or 
Burntisland, 24s. to 25s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade 

THE coal trade at the present time is oppressed 
by the uncertainty regarding the new wages agreement 
with the miners, the doubt existing as to the Government's 
intention in the matter of regulating prices, the coal 
exports licence question, &c., and as a consequence there 
is no very great activity in coals of any description. Buyers 
are only taking their most immediate requirements and 
prefer to await developments before arranging for any 
supplies ahead. So far as the negotiations over a new 
wage agreement are concerned it is fully realised that all 
that has been achieved by Mr. Walter Runciman’s efforts 
is the adoption of a basis upon which steps can be taken 
to secure a settlement. There is no agreement as yet, 
though it is admitted that even in the proposed basis of 
agreement the men have secured 90 per cent. of their 
original demands. The attitude of the men’s leaders 
throughout the negotiations has not been, in the opinion 
of those in commercial circles, one to command admiration. 
The owners have placed themselves almost wholly in the 
hands of the Government, and although in the suggested 
basis of agreement submitted by the Government they 
look upon it as a complete giving away of their case, still 
they have practically accepted it from patriotic motives. 
On the other hand, the men’s leaders in spite of the fact, 
that 90 per cent. of their requirements have been conceded, 
are still out for the whole of their demands. They admit 
that they have “scored heavily,” yet they threaten that 
the coalfield will be on stop before long if an agreement 
to their satisfgction is not fixed up. Since the old agroe- 
ment expired at the end of last month work has been 
continued on day-to-day contracts, but quite a large 
number of men were idle on July Ist, the excuse being 
that they had had no instructions from their leaders. It 
never seems to have occurred to the men that though 
there was an absence of instructions in some cases through 
telegraphic delay, it would have been better in the country’s 
interest to keep at work, while in nine cases out of ten the 
miners’ leaders only appealed to the workmen to resume 
simply so that it could not be said that the men were dis- 
loyal to them and had refused to carry out their instruc- 
tions. The Government’s proposals which were sub- 
mitted to the Executive Council of the miners at Cardiff 
were as follows :—(1) Surfacemen: Increased standard 
rate of surfacemen below 3s. 4d. to 3s. 4d., and altering 
the standard rates by adding 50 per cent. to such rates. 
(2) Night men: Six turns for five throughout the coal- 
field. (3) Hauliers employed on the afternoon and night 
shifts shall be paid the same rate of wages as those employed 
on day shift. (4) The standards 1877 to 1879 to be raised 
to the new 1915 standard, namely, 100 plus 36 per cent. 
on 1877 and 100 plus 50 per cent. on 1879. No maximum 
limit and no minimum. These proposals were afterwards 
laid before a delegates’ meeting, when strong disapproval 
was expressed on the grounds that no provision had been 
made as to the duration of the agreement, that a clause 
providing for “no minimum and no maximum” had 
been introduced, and that the men’s proposal with regard 
to the payment of six turns for five had not been conceded, 
inasmuch as the proposals of the Government made it 
necessary that five turns should be worked before the 
sixth was paid for. However, the proposals were accepted 
by the delegates by 123 votes to 112, a majority of 11. 
Since then the Executive Council of the miners has been 
in London drawing up its interpretation of the proposals 
put forward by the Government, and this has been com- 
municated to the President of the Board of Trade. Repre- 
sentatives of the coalowners have also been in London in 
order that negotiations could be resumed without loss of 
time. There has been no relaxation in the withholding of 
licences for shipments to neutral countries, and this fact 
continues to effect a restraining influence upon any 
improvement in the market. On Monday a deputation 
representing the colliery concerns which produce Admiralty 
quality coals visited London and had an interview with 
the Coal Exports Committee, but they failed to secure 
any more satisfaction than previous deputations from this 
district. Practically the same answer was given to this 
body as to those who on former occasions had an interview 
with the Committee. Mr. Russell Rea, the chairman of 





the Committee, gave the reasons for the restrictions and 
stated that the Ccmnniates never refused a licence to ship 
coal abroad except when it found it absolutely necessary 
to refuse. The Committee was anxious that all possible 
exports should be allowed in order to swell credits 
abroad, but national needs must come first. 


Contract Business. 

The Egyptian Government authorities have 
purchased 50,000 tons of large steams for early shipment. 
The first lot of tenders received for this business was 
turned down as immediately after the prices went in the 
market fell away rapidly, and it was therefore expected 
that the Egyptian authorities would make arrangements 
for their supplies through the British Admiralty. This, 
however, proved not to be the case, as firms were asked 
again to send in quotations. Some did so on the f.o.b. 
basis and some on c.i.f. basis, but information goes to 
show that whereas prices for coal alone were about 28s. 
to 30s. on the first occasion, the figures quoted on the 
second occasion, and which were accepted, were about 
5s. less. Even at this figure of about 23s. 6d. per ton a 
very substantial profit is obtainable by those firms which 
rely on their coals contracted for last autumn. Tenders 
have to be in on the 22nd inst. for the supplies for the 
Egyptian State Railways for shipment from August to 
the end of this year and the first few months of next, 
but firms will find it very difficult to quote unless more 
settled conditions prevail regarding the labour situation. 
The Spanish Government recently asked for prices for 
30,000 tons of steam coals for delivery over the remainder 
of this year, but instead of closing for their requirements 
at the prices forwarded the authorities are proceeding on 
the hand-to-mouth principle. 


Munitions Making. 

The response to the appeal for men to enrol 
themselves for munition service continues to be good 
throughout the greater part of South Wales. Government 
sanction has now been secured for the establishment of a 
national shell factory in the central area of South Wales 
and steps are being energetically taken to get the same 
equipped. A new building suitable for the purposes has 
been secured. The scheme involves, in addition to the 
establishment of this central factory, the use to the full 
on a basis of co-operation of the equipment possessed by 
all the engineering firms situated in what is called the 
Cardiff area. The first machines now being placed in the 
factory are some of the very best that are at present 
available from all the ship repairing yards in the district, 
and it is hoped to secure assistance in a similar manner 
from the workshops attached to the collieries and other 
works. Mr. James Hindmarsh, M.Sc., consulting and 
marine engineer, has been appointed manager of the 
factory, Mr. David E. Roberts, of Cardiff, being the hon. 
secretary to the board of management. 


Coal Exports. 

Shipments from South Wales ports last week 
were by no means satisfactory, the total quantity from 
Cardiff, Newport, Port Talbot and Swansea being 339,828 
tons, which showed a falling off of 148,515 tons on the 
corresponding week of last year. Cardiff sent away 
189,363 tons, or 141,030 tons below the amount at the 
same time last year. The bulk of the shipments were to 
French destinations. Newport dispatched 74,482 tons, 
a decrease of only 6523 tons on last year, while from 
Swansea the total was 46,856 tons, which was 6213 tons 
in excess of last year, Port Talbot’s contribution being 
29,127 tons, or 7175 tons less than a year ago. 


Current Business. 

Day to day operations on the coal market have 
been on a comparatively small scale, due to the prevalent 
uncertainty and the difficulty of securing export licences. 
Last week-end, owing to the stoppage of work at a number 
of collieries due to lack of instructions at the time that 
the old wage agreement terminated, values of coal showed 
a tendency to improve, inasmuch as collieries were drawing 
on their stocks, but on Monday, with practically full work 
being resumed in the coalfield, there was a lull in the 
improving outlook. Since then, however, there has again 
been a slight change, and a better inquiry has set in, but 
chiefly for Western Valleys and Eastern Valley coals. 
Admiralty coals have shown no change for the reason 
that the authorities have not been so active, and have 
released more coals, but it is possible that the coals of 
Admiralty quality will steady a little, as it is reported 
that the Admiralty is looking out for more tonnage. 
This may be due to the fact that the collieries are pressing 
the Admiralty to take shipment in order to keep their 
pits going. Ordinary second Admiralties are still valued 
about 25s., which is the same as the figure ruling for best 
Monmouthshires. Western Valleys range about 22s. to 23s. 
and best Easterns 21s. to 22s. 6d., with inferior Easterns 
about 20s. to 21s. Last week inferior Easterns could be 
secured below 19s., but since then the collieries’ stems 
have filled up. There is, however, a good deal of irregu- 
larity in the market, and prices are entirely governed by 
individual position. Small coals are variable in price, 
best bunkers being about 20s. to 20s. 6d., with seconds 
19s. to 20s. Cargo sorts have improved upon last week. 
Whereas then they ruled from 13s. to 15s., now they 
command from 14s. 6d. to 16s. 6d., and in some places 
higher figures are quoted, the stoppage at the Rhymney 
Company’s pits having some effect upon supplies and 
assisting to improve values. Patent fuel and coke are 
steady, but pitwood remains about 26s. to 26s. 6d., 
though higher figures can be secured in cases where a 
fair proportion of 6ft. lengths are obtainable. 

LATER. 

More inquiry has been circulating, for Monmouthshire 
coals more particularly, but still the market is com- 
paratively sluggish. Considerable anxiety is felt concern- 
ing the outcome of the negotiations on the new wage 
agreement, and it is realised that time is getting short. 
The fear is entertained that possibly the miners may in 
some districts cease work about the middle of next week 
unless the whole of their demands are conceded. This 
probably accounts for the rather better inquiry for prompt 
supplies in order that cargoes can be got away. Ordinary 
second Admiralty coals remain very quiet, but it is 
reported that the Coal Exports Committee will probably 
give licences for shipments to South America more freely 
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in the near future, although there is no definite under- 
taking in this respect. The market at the present time is 
more especially a middleman’s market, and colliery 
quotations are very largely discounted. Colliery salesmen 
now quote 27s. to 28s. for best drys and about 25s. for 
ordinary descriptions, but supplies have been obtainable 
at considerably less through middlemen. Monmouth- 
shires continue to show a steadier tone, although this is 
not displayed in any material increase in prices. No. 2 
Rhondda coals are about the most irregular feature of the 
market, while small coals run them rather close in this 
respect. Best bunkers are receiving very little inquiry, 
but second qualities have met with more demand. Cargo 
sorts are very uneven. Now that the dispute at the 
Rhymney Iron Company’s pits has been settled, supplies 
of best cargo sorts will be more plentiful. Nuts and peas 
are firm, and washed smalls are harder in value at about 
20s. 6d. to 22s. 6d. Pitwood is still in fairly plentiful 
supply, and values range about 26s. to 26s. 6d. 


Approximate Values. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 25s. to 26s.; ordinaries, 
24s. to 25s.; best drys, 26s. to 27s.; ordinary drys, 23s. 
to 24s.; best bunker smalls, 20s. to 20s. 6d.; best ordinaries, 
18s. 6d. to 19s. 6d.; cargo smalls, 15s. 6d. to 16s. 6d.; 
inferiors, 14s. 6d. to 15s. 6d.; washed smalls, 17s. to 18s.; 





best Monmouthshire black vein large, 25s. to 26s.; 
ordinary Western Valleys, 22s. to 23s.; best Eastern 


IIs 


6d.; seconds, Eastern Valleys, 20s. 
Best households, 29s. to 30s.; 
good households, 27s. to 28s.; No. 3 Rhondda large, 
25s. to 26s.; smalls, 16s. to 17s.; No. 2 Rhondda large, 
20s. to 21s.; through, 18s. 6d. to 19s. 6d.; smalls, 16s. to 


Valleys, 21s. to 
to 21s. Bituminous coal : 

















17s.; best washed nuts, 25s. to 26s.; seconds, 22s. to 
24s.; best washed peas, 22s. to 24s.; seconds, 20s. 6d. 
to 21s. 6d. Patent fuel, 34s. to 36s. Coke: Special 


foundry, 40s. to 42s.; good foundry, 38s. to 40s.;  fur- 


nace, 30s. to 32s. Pitwood, ex ship, 26s. to 26s. 6d. 


Newport (Mon.). 
A slightly better tone has developed in Mon- 
mouthshires this week. The inquiry has improved more 
particularly for the inferior qualities, and collieries report 
that they are pretty full up for early loading. Small 
coals are also firmer, and up to 20s. has been quoted for 
best qualities, and sellers generally indicate higher figures 
for both large and small coals. Patent fuel and pitwood 
display no movement of note. Approximate prices :— 
Steam coal: Best Newport black vein large, 25s. to 26s.; 
Western Valleys, 22s. to 23s.; Eastern Valleys, 21s. to 
22s. 6d.; other sorts, 19s. to 20s.; best smalls, 19s. to 20s.; 
seconds, 17s. to 18s. Bituminous coal: Best house, 28s. 
to 29s.; seconds, 26s. to Patent fuel, 33s. to 35s. 
Pitwood, ex ship, 26s. to 2 








Swansea, 

The demand for anthracite large and machine- 
made qualities continues to be well maintained, and further 
advances in prices have been marked. There has been an 
increasing demand for Swansea Valley large and red vein 
continue firm. Nut coals display a good tone and there 
has been a scarcity of both beans and peas. Rubbly 
culm has not been inquired for so much and duff has eased 


rather. Steam coals have been easy. Approximate 
quotations :—-Anthracite: Best malting large, 23s. to 
25s.; second malting large, 22s. to 22s. 6d.; big vein large, 
20s. to 22s. Yd.; red vein large, 18s. to 19s.; > machine 





made cobbles, 29s. 6d. to 3: French nuts, 32s. to 33s. 6d.; 
stove nuts, 29s. 6d. to 30s. 6d.; beans, 24s. 6d. to 25s. 3d.; 
machine-made large peas, 18s. to 18s. 9d.; rubbly culm, 
lls. to Ils. 6d.; duff, 6s. 3d. to 6s. 9d. Steam coal: Best 
large, 26s. to 28s.; seconds, 22s. to 25s.; bunkers, 17s. 6d. 
to 20s.; smalls, 13s. 6d. to 15s. Bituminous coal: No. 3 
Rhondda large, 25s. 6d. to 27s.; through and through, 
23s. to 24s.; smalls, 20s. to 21s. Patent fuel, 31s. to 33s. 
Tin-plates, &c. , 

There is practically nothing fresh of note to 
record in the tin-plate industry. At the steel and iron- 
works everything is proceeding at high pressure. At a 
recent meeting of the steel and iron workers at Ebbw Vale 
it was reported that a deputation had visited Mr. F. Mills, 
managing director, on the subject of the war bonus, with 


the result that the maximum had now been raised to 
£2 10s. instead of £2. The following are the official 
quotations from the Swansea Metal Exchange :—Tin- 
plates, &e.: LC., 20 14 112, 19s. 3d. per box ; L.C., 
28 20 56, 19s. 9d. per box; I.C., 28 20 112, 
38s. 6d. per box; I.C. ternes, 28 20 112, 34s. to 
35s.; galvanised sheets, 24 g., in bundles, £22 10s. Block 


tin, £171 15s. cash, £167 three months. Copper, £79 17s. 6d. 
cash, £87 three months. Lead: English, £25 per ton ; 
Spanish, £24 per ton. Spelter, £105 per ton. Iron and 
steel :—Pig iron: Standard iron, 66s. 10}d. per ton cash, 
67s. 34d. per ton one month; hematite mixed numbers, 
95s. per ton cash, 95s. 6d. per ton one month; Middles- 
brough, 67s. 3d. per ton cash ; 67s. 8d. per ton one month ; 
Scotch, 73s. 3d. per ton cash, 73s. 9d. per ton one month ; 
Welsh hematite, 105s. to 107s. 6d. dd.; East Coast hema- 
tite nominal ; West Coast hematite nominal. Steel bars : 
Siemens, £7 10s. per ton; Bessemer, £7 10s. per ton. 
Steel rails, heavy sections, £8 2s. 6d. per ton. 


Newport Metal Market. 

Quite a small amount of new business has been 
arranged, this being usually the case in the week preceding 
the Birmingham quarterly meeting. The undertone is 
good, and values in all sections are well maintained. The 
bar market is unaltered. Quotations are firm on the basis 
of £7 10s. for both Siemens and Bessemer qualities. Order 
hooks are well filled for the next couple of months, and 
the output is well up to the average. Rails are firmer, 
and it is difficult to secure quotations. Values are nominally 
£8 5s., but in most cases makers are 5s. above this figure. 
Welsh hematite continues scarce and firm, although iron 
ore is easier and is offered at about 24s. Welsh hematite 
Is quoted at £5 5s., but in some quart £5 10s. is indicated. 
The inquiry is good, and the tendency of prices is upwards, 
The tin-plate market shows increased strength. Prices 
are advanced to 19s. 6d. for 20 14, and 39s. for 28 x 20 
Siemens and Bessemer, with expectations of 20s. and 40s. 
respectively being obtainable shortly. In some cases 
these prices are already quoted. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


20,642. September 12th, 1913.—ComBustTion CHamBER, Dr. 
R. Miller, Gerstetten, Wirttemberg, Germany. 

The combustion chamber is composed of an inner and an 
outer portion. The inner portion is in three parts, ABC, 
forming internally the usual pear-shaped cavity. On the outside 
the parts A B are cylindrical and the part C conical. The walls 
of the three parts are hollow for the circulation of cooling water, 














N° 20,642. 
UN 
AY E 
Z i 
y ” 
> 4; = \ 
AN 
A B r . 
FI x 
V) D 
% ® 








SSS 





which enters at D and leaves at F. Struts are provided within 
the water spaces to transmit the pressure from the inner wall to 
the outer and so to the external portion, which is designed to 
withstand all the pressure. This portion is closed by a cover F 
and may be hollow-walled for cooling water.—June 16th, 1915. 


10,900 of 1914. Date of application, March 8th, 1915.— 
CarBurReETTER, J. Boyle, 6, Hickman-road, Penarth, Glam. 
The body of the carburetter contains two recesses A into which 
two rollers B fit. Each roller is provided with a groove semi- 
circular in cross-section and increasing uniformly in area from 
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one end to the other. The grooves contain a bend of about 
120 deg. They are brought into opposition, and at their centre 
is situated the jet C. The rollers are geared together at D so 
that they can be rotated simultaneously and permit of the 
accurate and easy adjustment of the throat area.—June Lb6th, 
1915. 


TRANSMISSION OF POWER. 


18,276. August 7th, 1914.—-IMPROVEMENTs IN ELectTRIc Fuses 
or Cut-ours, Adolf Harry Railing and Albert Julius David 
Krause, both of 67, Queen Victoria-street, London. 

The object of this invention is to provide simple and reliable 
means for ensuring efficient contact between the fixed contact 
members of the cut-out’s circuit, even though they may not 
be in exact alignment on the base on which they are mounted. 
In the earrier one or more holes are provided at each end as 
shown at A through which the serews B for attaching the 
contact blocks C are passed, serewing into holes in the 
blocks. In order to ensure that the blocks may be capable 
of sufficient movement to adjust themselves to the posi- 
tion of the contact jaws or like fixed contact members, 
for each screw a spring washer D is provided, the washers 
being placed between the upper surface E of the con- 
tact blocks and the under surface F of the carrier G, 
or, if desired, the spring washers may be placed under the heads 
of the fixing screws. The screws B are tightened up enough to 
secure good attachment of the blocks to the carrier G and yet 
for them to be flexibly connected thereto, by reason of the 
interposition of the spring washers D, a suitable amount of 
clearance being allowed{between the screws B and the fixing 





holes A in the carrier G. There is thus ensured a sufficiency 


of permissible motion to the contact blocks C in the required 
directions as to allow them to readily align themselves to the 
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fixed contact members of the cut-out when they are being placed 

therein.—June 16th, 1915. 

20,549. October 5th, 1914.—An ImprRoveD HIGH-VOLTAGE 
INSULATED CaBLE, Charles James Beaver, of Rangemoor 
Crescent-road, Hale, Cheshire, and Ernest Alexander 
Claremont, of Broom Cottage, High Legh. 

This specification has reference to high-voltage insulated 
cables where it is desirable to increase the radius and henev the 
cross sectional area of the conductor beyond what is necessary 
to attain the desired current carrying capacity in order to 
ininimise the stress on the insulation in the neighbourhood of 
the conductor and thus reduce the otherwise necessary thick- 
ness of the insulation, and the invention has for its object to 
save the waste of copper involved in enlarging the cross 
section area of the cable and at the same time to secure 
on the one hand the necessary flexibility and on the other 
security from distortion. In such a cable intended for high- 
voltage currents it is of great importance that while secur- 
ing sufficient flexibility for practical purposes the conductor 
shall not be capable of being readily distorted from its circular 
shape. The conductor consists of (a) a hollow core in the nature 
of a tube made of lead or other suitable metal, (b) strands of 
copper laid on the core spirally, and ‘c) a thin lead tube on the 
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outside of the copper strands. The conductor is insulated with 
insulating material of any suitable kind and according to any 
suitable method now in use. After a lead tube has been made 
a suitable number of metal wires are laid or stranded upon it by 
an ordinary stranding or wire-braiding machine. Then, by 
passing the wire-covered lead tube through a lead press in the well- 
known manner another lead tube is formed so that the layer or 
layers of metal strands are held within the annular space between 
the two lead tubes. In place of the lead some other suitable 
metal or alloy may be used, such as lead-antimony alloy, but it 
is preferred to use lead, and it is possible to use any suitable 
metal for the strands of the conductor, but it is preferred to use 
copper. A is the hollow core, B the strands of the conductor, 
and C is a lead tube. A cable so constructed enables the saving 
of copper to be effected and at the same time, on the one hand, 
secures sufficient flexibility and, on the other, prevents any 
undue distortion of the eopper strands and consequent local 
disturbance of the electric stress in the insulation.—June 16th, 
1915. 


TESTING AND MEASURING INSTRUMENTS. 


6341. March 12th, 1914.—-IMPROVEMENTS IN OR RELATING TO 
Etecrriciry METERS, Siemens Schuckertwerke G.m.b.H., 
of Askanischer Platz 3, Berlin, S.W., Germany. 

The present invention relates to electricity meters of the 

Ferraris type, and more especially to devices for preventing the 

curve in which the speed of the armature is plotted as a function 
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of the load from dropping at high values of the load. The three- 
limbed core is denoted by A, the two outer limbs being provided 
with current coils B' and B*, and the middle limb with the 
pressure coil C. The armature dise D is situated below the core 
and is mounted on a spindle E suitably journalled and rotating 
the counting gear in known manner. The magnetic shunt con- 
sists of two iron angle pieces H? and H?*, which form a path for 





lines of force which do not cut the dise D, but pass directly 
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across to-the central limb. If desired, a shunt indicated by 
KX* K* may be provided for shunting part of the lines of force 
due to the pressure coil C or a combined shunt may be used for 
the current soils and pressure coil. The brake magnet is indi- 
cated at G. The invention differs essentially from previously 
known compensation arrangements in which the field due to 
the voltage coils is increased by eddy currents set up by the 
series coils in a magnetic cireuit common to both coils.—June 
16th, 1915. 


AERONAUTICS. 


14,743. June 19th, 1914.-—PropeLLtER DRIVE FoR AEROPLANES, 
Jacob Lohner and Co., 2, Porzellangasse, Vienna. 

‘Two propellers A B of the same or different pitch are mounted 
on the propeller shaft and can be coupled thereto alternatively. 
lf they are of different pitch that one may be coupled up to the 
shaft which best suits the power available or the speed desired. 
The boss © of the propeller A is expanded at the end into an 
internal conical clutch member D. A similar but larger member 
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E is bolted to the hub of the propeller B. On a squared portion 
of the propeller shaft there slides an external conical clutch 
member F adapted to engage the member D. A second external 
conical clutch member G adapted to engage the member E 
slides on guides H on the periphery of the member F. The 
clutches are operated by means of the lever J, motion of which 
in one direction engages the propeller A and in the other the 
propeller B.—June 16th, 1915. 


SHIPS AND BOATS. 


21,882. November 2nd, 1914.—SugMARINE CoNsSTRUCTTON, 
H. FE. Yarrow, Yarrow and Co., Limited, Scotstoun, Glasgow. 

The body of the submarine is constructed in two parts, the 
plane of division being horizontal and longitudinal and approxi- 
mately central. The division may extend over the whole 


























length, as at AB, or over only the more important central 
portion as at CD. The top piece may be subdivided as at E E 
or as at. F. With this construction work can proceed simul- 
taneously on the two portions, which are afterwards riveted 
or bolted together. Further, the workmen are not incommoded 
by lack of space.—June 16th, 1915. 


LIGHTING AND HEATING. 


5345. Match 2nd, 1914.—RerFLecror ror Arc Lamps, Herbert 
Edmund Moul, of the Union Electric Company, Limited, 
Park-street, Southwark, London, S.E. Communicated by 
the Korting and Mathiesen Aktiengesellschaft, Leutzsch, 
Leipzig, Germany. 

This invention relates to a reflector for use with an are lamp 
employed to illuminate tracings or negatives in use for photo- 
graphic printing. Reflectors placed above the are have been 
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used for the purpose of throwing the light from the are down on 
to the object to be illuminated which is placed below the are ; 
but such reflectors only deal with the light emitted from the arc 
in an upward direction. The remaining light rays projected 








from the are downwards are not reflected, but impinge direct 
on the object, giving rise to qual illumination of the object 
and necessitating the are being placed in close proximity to the 
object to obtain the most rapid rate of printing. An arc lamp A 
preferably of the enclosed type, with a long are and therefore 
rich in actinic rays, supports a reflector B, which in section is 
curved so as entirely to enclose the are with the exception of an 
aperture C in the base not exceeding one-third of the surface 
area of the curved body of which it forms part. ‘The shape of 
this aperture may be rectangular or circular to suit the shape 
of the printing frame D, which is illuminated by the light 
emitted from this aperture, and to obtain the maximum efficiency 
the reflector is coated internally with some reflecting medium, 
such as aluminium paint.—June 16th, 1916. 





MACHINE TOOLS AND SHOP APPLIANCES. 


6455. March 13th, 1914.-CHANGE-SPEED GEARING FOR DRILL- 
oe Macuines, &c., H. Schoening, Uferstrasse 5, Berlin, 

N., 20. 
The spindle A carries a fixed wheel B and two loose wheels C D. 
A clutch E, feathered to the extended boss of the wheel B and 
fixed to an operating sleeve F, is used to engage either whee! C D 
with the wheel B. On a countershaft G two united wheels H J 
and a third wheel K are mounted loosely and by means of a 
clutch L operated by a rod M either the pair H J or the third 
wheel K can be coupled thereto. The wheel K meshes with the 
wheel B, J with C, and H with a pinion N meshing with D. With 
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the clutch L down and the clutch E off, the spindle is driven at 
low speed through wheels K B. With the clutch L up and the 
clutch E down the spindle is driven at a higher speed through 
the wheels JC. With both clutches up the spindle is rotated 
in the reverse direction at an intermediate speed. An inter- 
mediate speed in the normal direction can be obtained with the 
latter combination if the direction of the countershaft rotation 
is reversed.—June 16th, 1915. 


CRUSHING AND GRINDING MACHINERY. 


6601. March 16th, 1914.—Process aND APPARATUS FOR THE 
PRELIMINARY CRUSHING AND FINE GRINDING OF Harp 
Suspstances, EF. C. R. Marks, 57 and 58, Lincoln’s Inn- 
fields, London, W.C. (communicated by P. Kretzmann, 
Kaiserlich deutsches Postamt, Hankow. ) 

A is a coarse and B a fine grinding mill. The material enters 
the mill A at C and leaves it in a partially ground state through 
slots D and orifices in the end-plate E. It thus enters the 
chamber F, where it is carried by blades G fixed to the end plate 
upwerds to within the reach of a jet of air issuing from the pipe 
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H, which blows it through the central orifice J. The finest 
particles are carried over into the second mill, where the grinding 
is completed. ‘The coarser particles fall through the orifices K 
into the chute L, and are thence returned by the blades M to 
the first mill. The invention thus dispenses with the use of 
sieves.— June 16th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for THE ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of four of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 17,613/07.—Coating metals. In a process for coating 
metals with mixtures or alloys of lead and zine, or tin and zine, 
the metal in the form of fine powder is mixed with a flux, such 
as zine chloride or ammonium chloride, and with a liquid, such 
as water or alcohol, which readily and completely evaporates 





at a temperature below the melting point of the metal. The 
mass is spread on the metal to be coated, and heat is applied to 
evaporate the liquid and melt the metal powder. Plathner, F., 
and Dorn, V., Berlin. . 


No. 17,678/07.—Small-arms ; breech actions, sliding breech- 
block. In a toggle-joint mechanism for automatic guns, one 
of the links is pivoted to a swinging support which, when the 
gun is fired, imparts a short initial folding movement to the 
toggle. Borchardt, H., Berlin. Dated February 27th, 1907. 

No. 17,767/07.—Time-recorders for workmen, &c. In time- 
checking apparatus in which a type key is inserted and co- 
operates with one of a number of matrices carried on a cylinder, 
the cylinder is adapted to be rotated by the key so as to enable 
a larger number of matrices to be carried. Buerk, R., Germany. 
Dated August 3rd, 1906. 

No, 17,929/07.—-Gas stoves ; thermostats. In a gas cooking- 
stove of the type wherein an automatic heat regulator, having a 
sensitive member adapted to be brought into thermal contact 
with the outer wall of the cooking vessel, is employed, the 
sensitive member is protected from the burner flame and the 
radiant heat therefrom, Junkers, H., Germany. 

No. 17,944/07.—Ammunition ;_ fuses for projectiles. A 
delay-action device for percussion fuses has flash-passages of 
different lengths, adapted to be interposed between the per- 
‘eussion chamber and the detonator. Krupp Akt.-Ges., F., 
Germany. Dated November 14th, 1906. 

No. 18,031/07.—Hydraulic-seal safety apparatus. The gas 
supply pipe of an oxy-acetylene or like burner for welding iron 
and steel plates is led into a closed tank connected by a U-shaped 
tube to an adjacent open tank, so that, when a back-pressure 
occurs in the blow-pipe connection, the water in the tube and 
closed tank is driven into the open tank and the gas supply pipe. 
If the back-pressure is excessive the mixed oxygen and acetylene, 
&c, escapes through the U-tube and the open tank. Air is, 
however, prevented from entering the closed tank when an 
aspirating action of the burner takes place. The apparatus is 
of general application. Drager, B., and Drager, J ° 
(trading as Dragerwerk, H., and Drager, B.), Germany. Dated 
August 2Ist, 1906, 

No. 18,043/07.—Electro-deposition ; metallic hollow-ware. 
For rendering electro-deposited metal easily detachable the 
cathode is “ anodically polarised,” that is, used as anode at an 
electromotive force insufficient to produce any visible alteration 
of the surface; the deposits on such treated surfaces have 
glossy surfaces without burnishing. Several layers of metal 
may be deposited in succession, being prevented from adhering 
together by anodic polarisation. If sufficiently thin, they can 
be ground to form bronze powder. ‘This polarisation is produced 
by using a higher electromotive force than is necessary or by using 
an auxiliary source of current. Schmidt, H., Germany. 

No. 18,146/07.—-Furnaces ; doors. Hollow doors for furnaces 
are divided by partitions, perpendicular to the door front, into 
chambers open towards the fire-box, only alternated with 
through passages; steam, compressed air, or other suitable 
gases are supplied to the chambers and passages by a perforated 
pipe which passes through them, the supply being cut off auto- 
matically when the door is opened. Schleyder, K., Austria. 

No. 18,160/07.—Piston-rod, &c., couplings. In a coupling 
for piston-rods a sleeve formed in two parts secured together by 
bolts has flanges.which enter grooves in nuts on the piston-rods. 
The coupling is tightened by screwing one of the nuts backward. 
A piston-rod is secured to a crosshead in a Similar manner, the 
crosshead having a groove engaged by the sleeve. Zinke, B., 
Germany. 

No. 18,253/07.-Casting soaps. Soap frames are provided 
with vents which. are automatically closed when the frames 
become filled with soap. Jacobi, A. (Firm of), Germany. 


No. 18,470/07. Printing machines ; platen presses. Rock - 


stroh, M., Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 23rd. 

THe feeling is now firmly grounded that prices for nearly all 
iron and steel products will soon be advanced ; this is based 
upon the action during the past week of several large consumers 
contracting for material to run them to the end of the year 
and in some cases into next year ; it is also based on the rush of 
European war orders, which within a very few days have 
assumed extraordinary proportions, especially for cars and loco- 
motives. Assuming undenied reports to be correct, locomotive 
orders and traction engine orders for the week run close to 
1000, of which nearly 600 are for powerful engines and for Russian 
delivery. France is also a heavy buyer. All manner of war 
equipment is being rushed, including car wheels and gun sights 
and bars for shrapnel without end. Rail orders for oversea 
delivery runs close to 50,000 tons, with rumours to-day of more 
like orders in sight; steel castings are now ordered in large 
quantities ; steel plate has been marked up under heavy car 
shop and shipyard and bridge-building demand. Structural 
material, being mainly wanted for domestic use, is not so strong 
or active. Employed capacity is, of course, creeping up towards 
the limit, and this is stirring domestic demand. An enormous 
enlargement of capacity is being rushed to completion, mainly 
along lines incidental to munition work, the cost of which will 
leave these buildings and machinery an asset without cost at 
the close of the war. Pig iron is strong in anticipation of a grow- 
ing demand. Coke production is jeopardised by minimising 
labour supply. Basic steel is moving upward. Galvanised 
products are soaring. In the steel industry things are happen- 
ing so fast that each day presents a new kaleidoscopic view. 
To-day’s guess is that the steel mills are up to 85 per cent. of 
capacity. There are rumours of enough additional business to 
make it 90. Copper is walking on stilts, 20}-20}; to-day’s ru- 
mours are to the effect that more big copper orders will be 
closed before Saturday. The brass mills were unable this week 
to place orders for all the autumn copper they wanted. The 
mines are straining every effort to get copper out of the ground. 

Spelter tumbled down to 20 for some invisible reason. 








LAUNCHES AND TRIAL TRIPS. 


Scoop, single-screw steam tug; built by Edward Hayes, of 
Stony Stratford ; dimensions, 51ft. by 11ft. by 4ft. draught ; 
engines, ‘‘ Hayes’ C.S.C. coumpound, 8in. by 16in. by 10in. 
stroke, pressure 120 Ib.; constructed by the builders ; trial trip 
recently, mean speed 12 miles, this being one mile in excess of 
guarantee. 








War InveNntIONs.—We are informed that the Belgian 
military authorities have established in London, at 21, City-road, 
E.C., a branch office of the Belgian Service of Military Inventions, 
which has its headquarters in Paris. This service will inform 
the Belgian War Minister of all new military inventions likely 
to be of use in the war, and therefore the London branch office 
will be glad to receive details of military inventions, especially 
of those which have been submitted to practical tests. This 
service is accredited to the French Commission of Inventions 
and to the various technical sections of the French army. 
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AN ICE-BREAKING TRAIN PERRY STEAMER. 

THERE are very many shipbuilding firms in this 
country and most of them specialise to a greater 
or less degree. One, for instance, making a speciality 
of fast cross-channel passenger steamers, another of 
oil-tank steamers, another of dredgers, another of 
hig passenger liners, and so on. But of all the types 
of steamers that can be thought of, the one in which 
the owner will find his choice of a builder most limited 

not only among the shipbuilders of this country but 
of the world—is the icebreaker. Very few firms have 
had any experience at all of this class of work, and 
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only one in this country, at least, so far as we are 
aware, Armstrong, Whitworth and Co., Limited, of 
Walker-on-Tyne, has had sufficient experience to 
enable it satisfactorily to tackle all the varied problems 
that are involved. The firm has experience in this 
particular class of work extending over a period of 
more than twenty years, and it has now just com- 
pleted its twelfth vessel of the type. In the construe- 
tion of some of these vessels extraordinary problems 
have had to be faced beyond the mere question of 
getting through the ice. For instance, in 1894 a 
vessel 147ft. in length, the Saratovski Ledokol, 
had to be built in two complete halves longitudinally 
in order to allow her to be taken through the locks 
on the Marinski Canal on the way to her destination 

the Volga—-while a larger vessel for the same service 
which followed shortly afterwards had to be divided 
up into four pieces to reduce her length and beam 
to fit the locks. The difficulty of the operation of 
separating and joining together the parts was 
accentuated by the fact that no dry dock was 
available, so that the work had to be carried out 
afloat. Another vessel of 4200 tons had to be put 
together here and then taken to pieces and packed 
for overland transport to Lake Baikal, no package 
being allowed to weigh more than 20 tons. Then 
came the famous Ermak, with 10,000 horse-power, 
the most powerful icebreaker in the world. She 
was built of such strength that all her compartments 
were safely filled with water while she lay on the 
stocks ; in the case of the boiler compartment this 
involved a weight of about 2000 tons, and yet all 
the skin and bulkheads were perfectly tight. Other 
boats followed, but none quite so big as the Ermak, 
and we are now enabled to describe the latest of all, 
just built for the Canadian Government. This 
vessel, the Prince Edward Island, in addition to 
acting as an icebreaker, has to transport trains 
across the Straits of Northumberland in Canada, a 
distance of some nine miles, and this double duty 
prevents our including her in our series of ‘‘ Typical 
Ships,”’ as it demands such modifications in the design 
to suit the two conditions that she could not be called 
a typical icebreaker, and the varying conditions 
ruling in ports where train ferries are employed 
render it practically impossible to select her or, 
indeed, any particular vessel as a typical train ferry 
steamer. For instance, the steamer built by Messrs. 
Armstrong’s in 1896 for service on the Volga had to 
face a rise’‘and fall of the river of no less than 45ft., 
and this was met by means of two platforms ashore 
at different elevations and an elevator erected in 
the bows of the vessel, which lifted one truck ‘at a 
time to the rail level of one or other of the two 
platforms ; the same difficulty, but with a smaller 
rise and fall, was met in the case of the train ferry 
Leonard, recently built by Cammell, Laird and Co., 





Limited, for Canada, by elevating the whole of the 
rail platform, while the Trelleborg-Sassnitz boats, 
which are train ferries only and not icebreakers, 
have practically no tide to deal with, and the trains 
are run on and off by means of a simple drawbridge, 
as is done in the case of the Prince Edward Island, 
where the rise and fall is only from 3ft. to 6ft. 

We will therefore deal with this train ferry steamer 
in a purely descriptive manner without entering 
into an analysis of the conditions underlying the 
features of her design. It must, however, be obvious 
that the chief and ruling condition called for in a ship 
that has to pit herself against the onset of ice is 
material strength, though it is true that this can be 
to a certain extent assisted by form. The strength 
is obtained by very close and massive frames, which 
are in this case spaced only 12in. apart throughout 
the length of the ship, as will be seen in Fig. 5, page 62 ; 
amidships, however, they extend downwards from 
the main deck to just above the tanks and go com- 
pletely round only at the ends. Then there are three 


heavy stringers, carried all fore and aft, the upper | 


one merging into a complete deck beyond the engine- 
rooms. The plating for about 6ft. above and below 
the water-line is lin. thick and is flush throughout, 
with an internal seam strap, over which the frames 
are joggled. It would appear that the abrasive 
action of the ice on the plating when fitted in this way 
does no more than polish the surface of the metal. 
The stem and stern frames are heavy steel castings, 
into which the plating is rabetted—shown in Fig. 5— 
while cross ribs are cast in them to take the frames, 
the horizontal portion on the outside being brought 
down to what is practically a knife edge to help in 
bursting through the ice. An idea of the strength 
of these frames will be gathered from the statement 
that the upper part of the casting where it forms the 
stem proper is 9in. by 3in. in section. The way in 
which the form of the hull is made to assist in resisting, 
or rather in avoiding, the pressure of the ice, may 
be seen in the cross-section on this page, where 
it will be noted that, on the water-line, the angle of 
the plating is not vertical but somewhere between 
20 deg. and 30 deg. off, so that the pressure of the 
ice tends to lift the hull bodily up instead of crushing 
it. A little consideration will show what enormous 
strength is required to lift a hull of, say, about 4000 
tons displacement at this angle of incidence, though 
it is, of course, less than would be required to resist 
the direct, inflexible, crushing stress. This midship 
section with the high, though light, superstructure 
gives in the cross section the impression of a want of 
stability, but we were shown the curve of righting 
levers of the ship, and it demonstrates that there 
is @ very ample margin of safety. Moreover, such a 
section makes a ship that will roll, which is of con- 
siderable advantage to an icebreaker, however uncom- 
fortable it may be. 

The vessel is 285ft. long between perpendiculars, 
has a moulded depth of 52ft. and a mean draught 
of 18ft., with a total load of 650 tons of cars and coal. 
The general arrangement can be clearly seen on the 
plans given in our Supplement. The main deck 
forms the platform for the rails and is entirely open 
aft, the ship being backed into a dock and when 
made fast the drawbridge is lowered on to the down- 
curved stern and butts 
against the end of the rail 
deck as shown. In the 


rail deck, and which runs the full length of the 
superstructure ; they can also take meals in a 
delightful restaurant, so designed that it is difficult 
to believe that it is on shipboard at all. In order 
to obtain a room which shall be of good proportions 
and as pleasing as possible to the eye, the builders 
have taken the bold step of breaking through the 
boat deck so as to raise the height of the saloon by 
about 5ft This looks somewhat odd from outside, 
but inside the appearance is excellent, as may be 
gathered from the photograph which we reproduce 
in Fig. 6. The saloon is only obstructed by two 
pillars on the centre line, and has rectangular windows 
on each side and at the forward end up to the level 
of the boat deck with circular windows above. The 
room is panelled in oak, with small tables and chairs 
to accommodate forty-six passengers. Then comes 
the steward’s pantry just aft, with a lift from the 
kitchens below, and aft again is a charming smoking- 
room—Fig. 7—panelled in an Australian hardwood, 
which is even more pleasing than the oak, whilst on 
the opposite side of the alley way is a ladies’ boudoir 
very prettily got up—Fig. 2. The decorations in 
this first-class passenger accommodation are altogether 
of a very pleasing nature. The second-class accom- 
modation is at the after end and on precisely the 


'same lines, except that the saloon only extends to 


the height of the boat deck, while the decorations 
are not on so elaborate a scale, though fully up to the 
requirements of the service, and throughout are more 
than might be expected on such a type of vessel. 
On the boat deck above is the pilot-house and the 
searchlights, the navigating instruments being dupli- 
cated at the after end to enable the ship to be worked 
astern into her dock. This deck would have provided 
a good space for a promenade, but is apparently not to 
be used for this purpose, as it is very much blocked 
by the various skylights over the saloon, &c., below. 
The outstanding feature of the machinery of an 
icebreaker is its enormous strength, seeing that it 
quite frequently happens that the engines are brought 
up dead by the ice, even when running at full speed. 
The propellers have to bear the full brunt of this, 
and the removable blades are consequently made of 
nickel steel and of an enormously strong section and 
stubby form. A good supply of spare blades is 
carried on board. Right back through the shafting, 
cranks, and connecting-rods is also to be traced the 
provision against these severe stresses, and the 
scantlings are far beyond anything that Lloyd’s 
or any other registration society would, think of 
demanding. Otherwise the design of the engine 
calls for no special study, though the installation of 
an icebreaker is exceptional. She must be very 
handy, and therefore twin screws are required, but 
a propeller is also fitted forward—see Fig. 4—for a 
double purpose. In the first place, it enormously 
increases the capacity of the vessel as an icebreaker 
by drawing away the water from under the ice ahead 
and so permitting it to be broken up more easily by 
the weight of the ship ; and, secondly, the dock may 
be choked with ice to a sufficient depth to incapacitate 
the after propellers, and the forward one is thus a 
necessity for berthing. It is curious what a very 


useless thing this forward propeller is for ordinary 
propulsive purposes ; 


in fact, in the case of the 





Trelleborg boats the bridge 
is kept in position laterally 
by a big pin dropped in 
place, but no such provi- 
sion is made here. There 
are two sets of rails and 
three rows of eye-bolts are 


arranged in the decks 
alongside, to which the 
cars are screwed down 


after the weight has been 
taken off the springs by 
screw jacks, so that the 
cars are safe even if there 
is any seaon. A powerful 
windlass is fitted at the 
forward end of the raii 
deck to make any small 
adjustment in the fore 
and aft position of the 
ears. We understand that 
a full load of cars immerses 
the ship about 18in. A 
rail ferry steamer presents 
a beautiful solution of 
the problem of bunker- 
ing, as the coal cars are 
simply run down the rails 
and discharge their hop- 
pers direct down through 
big doors between the rails into the cross bunkers, 





so that the operation is speedy and as clean as may | 


be. 
travelling strong-back to run over the engine-room 
hatchways, for lifting cylinder covers, &c. 

The passage across the Straits in normal summer 
weather would only occupy some forty minutes or 
so, but if there is any ice about it might be prolonged 
considerably beyond this, and passengers are therefore 
given an opportunity of stretching their legs on a 
promenade deck, to which access is gained from the 


Another use is made of the rails by fitting a | 





Fig. 2—LADIES’ BOUDOIR 


Ermak, when this propeller was running astern and 
the after propellers running ahead, the speed of the 
ship was only reduced from the full speed of 16} knots 
to about 15} knots. The after engines give a total 
of 5000 indicated horse-power, at 110 revolutions 
per minute, with cylinders 23}in., 374in. and 60in. 
diameter by 39in. stroke, while the forward set 
gives 2000 indicated horse-power at 125 revolutions 
per minute, with cylinders 2lin., 33}in. and 54in. 
diameter by 36in. stroke. There are six single-ended 
three-furnace boilers arranged in pairs with athwart- 
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ships bunkers, and supplying steam at 180 Ib. pres- 
sure and fitted with Howden’s forced draught. 

The engines have been supplied by the Wallsend 
Slipway Company, of Wallsend, and the general 
design is on quite normal lines—cast iron front and 
back columns, piston valves for the high-pressure 
and medium-pressure cylinders, double bar links, &c., 
the starting handles being arranged in the centre 
in the case of the after engines. Weir's uniflux 
condensers are fitted on the back columns, and, in 
fact, Weir has a big share in the various auxiliaries, 
but these, though complete, are naturally not so 
numerous as in the case of a ship designed for ocean 
service. The water ballast pumps are of considerable 
importance in an icebreaker. Ballast tanks are 
fitted over nearly the whole length of the ship, and 
variations in their contents can be made to play an 
important part in getting out of difficulties caused by 
the ice. 

It was in the engine-room that we learned what a 
lot of little things there are that go to the making 
of a successful ship for working in ice, and which can 
only be accumulated as a result of such experience as 
Armstrong, Whitworth and Co., Limited, have had, 
and we are, consequently, asked not to disclose them 
in detail. One particularly interesting device is 
the arrangement made for keeping the water inlets 
to the circulating pumps clear of ice—especially 
interesting to our minds, as it is a development to a 
large scale of the method we have frequently advocated 
on a small scale for the water inlets of motor boats. 
Then, too, the value of the application of heat to the 
ice surrounding the ship has been fully appreciated 
and arrangements made for taking advantage of 
that knowledge. Another difficulty which has been 
experienced in icebreaking steamers is the action of 
sand in wearing the stern glands when working in 
shallow waters. This, too, has been fully provided 
against. The engines are a close fit under the deck, 
but thanks to the large hatches which can be formed 
between the rails, this is not a serious disadvantage, 
and covers, &c., can be comfortably handled by means 
of the travéllers already mentioned. 

At the time of our visit the ship had not completed 
her official trials owing to the insecurity of the 
North Sea at the present time, but she was being 
prepared for her ocean voyage by having a timber 
turtle-deck fitted over her bows up to the level of 
the promenade deck, and an enormously strong 
bulkhead at the after end of the rail deck, which 
might otherwise be a source of danger in a following 
sea. Of course, such a vessel can never be made to 
look really shippy, though some of the pure ice- 
breakers such as the Tormo are really handsome 
craft. The need for a clear deck for the cars makes the 
arrangement of the uptakes a matter of some schem- 
ing, and they are taken out to the side, as shown in the 
cross section, Fig. 1. No doubt the designers of the 
Vaterland, who made such a fuss about this arrange- 
ment in that ship, would claim to be the originators of 
the idea, but we believe they were by no means the first 
in the field. The same need also narrows the super- 
structure on each side and renders it impossible to 
make a nice arrangement with all the uptakes into 
a single funnel on each side, and the four funnels in 
pairs abreast of each other rather spoils the shiplike 
appearance. In spite of that, she is a fine vessel for 
her job—see Fig. 6. If she had been required to face 
big seas like the Trelleborg boats, the bows could 
have been raised to the level of the superstructure, 
and this would have improved her appearance, but 
it would, of course, have been in her case 2 pure waste 
of money. 








KIEL: ITS NAVAL AND ENGINEERING 
FEATURES. 


By A. WHARTON METCALFE, B.Sc., Past President, 
Bristol Association of Engineers. 
INTRODUCTION. 


Apart from the canal, Kiel itself possessed prior 
to August 4th, 1914, engineering features likely 
to be of special interest to readers of this journal ; 
among these the pneumatic methods and means 
adopted there in dry dock construction are the most 
remarkable. Though not precisely novel, the scale 
upon which they have been used at Kiel constitutes 
the work a technical precedent while marking an epoch 
and a new departure in the practice of marine civil 
engineering. Since the date named other features, 
latent naval ones, have asserted their actual import- 
ance and vie with, if they do not eclipse, the former 
in interest. 

Kiel, on the Baltic fjord of that name, was ceded 
to Prussia in 1864 after the second Danish war, and 
at once superseded Danzig as her naval base. Bis- 
marck provoked the war partly with the view of 
obtaining a northern terminus for a contemplated 
Baltic-Elbe strategic cenal in Holstein territory. 
This canal was eventually constructed and opened 
in 1895 by William II. and named after him. It 
had originally a top width of 671r., now 102 m.; 
bottom width 22 m., now 44m.; end a depth of 
9m., now 1lm.* It was deepened after the advent 
of the Dreadnought, in 1905, upset Germany’s naval 
plans, and q incidentzlly, probably, deferred the pre- 
sent Armageddon by a few years. The acquisition 


* see Le G.nie Civil, August 15th, 1914: also Jahrbuch der Schiffbau- 
technischen Gesellschaft, 1913, where the widening of the canal and new 
locks are described, 





of Kiel strengthened Prussia’s maritime position, an 
advantage that consequently accrued to the German 


Empire on its establishment in 1871. German naval | 
aspirations on the later large scale realised between | 


1898 and 1914, so far as the erection of a great Im- 
perial navy affected them, must be dated back to 
the cession of Kiel. The centre of gravity of German 
naval war strategy has oscillated between the Baltic 
and the North Sea and is now established at 
Wilhelmshafen, while Kiel adapted to construction 
comes next in importance. The canal effects a saving 
between these two naval bases of about 540 miles 
in distance, which the dangerous coastal cireum- 
navigation of Denmark would otherwise involve. It 
must not be forgotten that Danzig, once Prussia’s 
naval headquarters, is still a minor naval port of the 
German Empire and is very strongly fortified ; 
similarly it must be remembered that Kiel is fortified, 
so also Holtenau, the northern end of the canal, 
Brunsbiittel, the southern, and Wilhelmsnafen and 
Heligoland, which protects the entrance to the 
Elbe, and that all approaches are mined. There- 
fore an offshore line commencing at Danzig and drawn 
through these places in succession, defines the con- 
tinental or landward aspect of Germany’s naval 
defence scheme; or, in other words, the line of 
resistance behind which the navy can screen itself, 
upon which it is based, and from the fortified naval 
stations on or behind which fleets or units can 
operate. Of this line 60 miles are canalised, and that 
portion is, as indicated before, a short cut between 
the principal naval stations on the Baltic and on the 
North Sea, which, moreover, saves what would 
otherwise imply an exposure of 600 miles to the risks 
incident to sea and war. 

The canal, only open to aerial attack, possesses 
the additional advantage of enabling Kiel to support 
Wilhelmshafen or vice versd and of enabling naval 
force to be rapidly concentrated in the Baltic or 
North Sea as circumstances require, always assuming 
—as has happened in the present war—an alert enemy 
does not bottle up the fleet. The Kiel Canal, the 
vital artery between the principal naval bases of the 
empire, is essential to a German naval defence scheme, 
and manifestly fulfils the wish of Bismarck for a 
strategic canal more especially in its naval aspect. 
If Treitschke and Nietzsche share the responsibility 
of preaching the gospel of force, that might is right, 
the Iron Chancellor never failed to practice it. It 
was with visions of the Hanseatic League in his 
mind that Treitschke was wont to assert that Germany 
was once the first maritime Power of Europe, and he 
hoped might be so again. His followers probably 
see in present events what they hope may be a phase 
of history in the repetition. On this head it is sufficient 
to say, that while there exist grounds for a German 
naval tradition, her efforts to exercise naval power 
lack historic continuity, having been frequently 
interrupted and for long periods; moreover, the 
exercise of sea power since the end of the sixteenth 
century differs essentially from the armed efforts a‘toat 
of the Hanseatic era; as anyone will concede who 
understands the meaning of the term sea power as 
developed, expounded, and established by Mahan. 
In the light of the teachings of his theory and practice 
of the subject as illustrated in his “ Influence of Sea 
Power upon History ” it is abundantly clear that any 
attempt to compare the maritime operations of the 
two periods, though it may prove interesting and 
diverting, will yield few results of any value. The 
naval aspirations of Prussia which commenced with 
the acquisition of Kiel, were galvanised into life after 
the establishment of the German Empire and con- 
federation under the hegemony of Prussia in 1871, 
when, consequent upon the Franco-German war, an 
industrial expansion took place which so transformed 


account is taken of submarines nor of the aeronautica! 
branch of the naval services of either country. The 
point that emerges from these figures, &c., is thai 
Germany possesses a relatively stronger navy tha, 
Great Britain to defend incomparably smaller tots! 
assets, Great Britain’s naval advantage in 191 
being only 40 per cent. reckoned in Dreadnoughts ; 
it is now doutbless much more. It is high tiny 
some logical method (based upon assets), as Compared 
with an arbitrary one of fixing naval defence factors, 
was adopted. The writer endeavoured to do this in 
an article some years ago,t and in a letter received 


Some Comparative Figures (Great Britain and Germany.*) 
(Date: Outbreak of war, August, 1914.) 


| Naval avfe=ce factor. | 
| Mercantile marine. A. Pre-Dreadnought perio: 
1897-8 to 1905-6. 
Bb. Dreadnought period, 190: 
6 to 1913-14. 





Nation, 7 . 

: Nu vber Cruisers. ‘ 

Steam of ships 3 at a o 

tonnage. over 3 & 

100 tons. 24 ‘ Pro- be 

ma Armed. tected.| 2 

| —-- _ —_ -—— oe —_—_——-  - -— _— 

Great Britain | 27 Bo 18 57 

Germany... - 18 6 20 4s 

} 

| Notge.—By the Law «i 
| | June 14th, 1900, the German 
B | In 1914. | In 1914.| navy ceased to be protectiv: 


| only, and became aggressiv: 
in character, 


Great Britain | 20,000,000 | 10,000 | 38 15, 
Germany ... | 5,000,000 | 2,000 | 26 a. 4) Se 6 
| 
Totals, Argust, 1914, 
Great Britain | 20,000,000 | 10,000 66 | 35 56 182 
Germany ...| 5,000,000 2,000 44 7 3600« 


* Figures as before ex:racted from Oxford Pamphlet No, 35 and 
the Appendix to it, but not arrangement. 

+ The Defence Factor in Sea Power, by the writer, ‘‘ Nav) 
Leagae Annual,” 1910-11. 


from the late Admiral Mahan, that eminent autho 
rity expressed at some length to the writer his in 
terest in the subject. 

THE KIEL NAVAL YARD EQUIPMENT. 

The facilities for naval construction, armaments, 
equipment and repair at Kiel comprise the works of the 
Government, those of Messrs. Krupp, a branch of their 
greater works, and the Howaldt Works. 

The Government Establishment.—This includes four 
building and patent slips, six dry docks—two modern 
and of large size, Nos. 5 and 6—of the following 
dimensions :—-Useful length, 574ft.; useful width, 
98.40ft.; depth on sill at H.W.O.S.T., 36. 90ft. 
There is also at the new harbour at Wick Bay, south 
of the Holtenau mouth of the canal, an establish- 
ment for torpedo craft. 

The Germaniawerft Yard.—This was acquired by 
Messrs. Krupp from their predecessors in 1902. The 
equipment of the yard allows of every kind of work 
appertaining to mercantile or naval marine con- 
struction of whatever size being undertaken, whether 
new construction, repair and outfit, or armaments 
and gun mounting is concerned. The®vorks have a 
sea frontage of 870 yards, and an area of 280,000 square 
yards, of which over 120,000 square yards are built 
over. The most modern plant, telephone, telegraph, 
and electric light and power plant is everywhere 
installed, and nearly 5 miles of standard gauge and 


Some Facts and Figures* (Germany). 
(Economic. ) 


| 


Remarks. 





Date. | Population. | Commerce. Shipping. | Emigration. 
£ 4 | 
1870 41,000,000 _— Steam tonnage | Half that of France 
1871 | — } — — — — 
| f 143,000,000 | — Imports 
1880 | — — 1} 147'000,000 Exports 
1885 _ _ 171,000 Annually to 1885 
1889 - 1,250,600 tons 3600 vessels ; personnel 38,000 
1898 - — _ 22,000 
o f) 218,000,000 Imports 
—_ | 289/000;000 Exports 
1900 56,000,000 | 
1904 | ok } Juct exists | Note the decrease 
1914 | 65,000,000 _ 4 atone a See that j - | Compare with 1870, and note reverzal of figures 
’ c | 





Germany, that she passed from an agricultural 
phase to one in which manufacturing, commercial, 
and maritime interests predominated. These remarks 
necessitate the introduction of a few facts and figures 
—see Tables—before the naval equipment of Kiel 
is referred to. 

Note.—Among the assets of each country only 
mercantile shipping tonnage is reckoned. Great 
Britain’s colonial Empire is immense, as also her 
overseas financial wealth. Germany’s colonial empire 


in 1914 was by comparison insignificant, and has now | 


almost vanished, though her overseas financial assets 
are doubtless considerable. In the defence factor no 


wd The author is indebted to Oxford Pamphlet No. 35 (1914) for there figure-, but not Wwe arrangement. 


2k miles of narrow-gauge railway facilitate transpor! 
throughout the yard. The official staff numbers 
6000 and the employees number 60,000, for whom 
workmen’s colonies, recreation rooms, reading rooms, 
hospitals, and benevolent institutions have been pro- 
vided by Messrs. Krupp; in fact, the Krupp esta- 
blishments would furnish an object lesson in tow! 
planning to the Local Government Board or a:y 
loca] authority, metropolitan or provincial. 

The Howaldt Works.—These works provide a float- 
ing dock capable of taking vessels of 11,000 tons. 


} “The Estimation of Naval and Sea Power Standards,” United 
Service Magazine, June, 1909. 
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Curther particulars the writer has been unable to | employed at Rochelle and Genoa, and employing | struction may be gathered, is 140ft. long, 41ft. 8in. 
obtain, and he regrets space precludes his dealing | two kinds of steel submersible chamber, one for the | wide, and 16ft. 8in. deep, divided horizontally by a 


with the Germaniawerft establishment as fully as he | 
otherwise would have done. 


If. 

The second feature of Kiel, associated with the 
construction of the Government Dry Docks Nos. 5 
and 6, which is of more particular interest to engi- 
neers, now calls for attention. The limits imposed | 
upon the writer permit only a brief general description | 
of the most interesting features of the work, all | 
details not essential to its comprehension being | 
necessarily omitted, perticulars of which would be. 
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given here were space available. They are obtainable 
in a very complete form in two articles communicated 
by the engineers, but are in German.* 

Selection of Type.—The decision in favour of two 
dry docks over a floating dock affording the same 
accommodation was determined very largely by the 
desire to avoid the enormous amount of dredging 
and objections thereto incident, which the deepening 
of a channel that would permit the passage of a 
deeply immersed dock supporting a damaged and 
perhaps partly waterlogged battleship would involve. 

Site.—-Two parallel docks Nos. 5 and 6—Fig. 1— 
were therefore planned, situated on an area part of 
which is above and the rest below average sez level. 
Close proximity to the dockyard workshops was also 
an important factor in the choice of a site, as was also 














“Tre Engineer” 


the desire to avoid all unnecessary or avoidable | 
interference with existing works, buildings, public | 
roads, and railways. Further, the site had to be | 


considered with a view to probabie future lengthening | 


| for the tops of the latter, was decided upon. 


dock bottom and bases of the side walls, and another | diaphragm into two parts, each 8ft. 4in. deep, and also 
| by two vertical bulkheads into three equal divisions 
of | so far as regards the upper or buoyancy chamber. 


Tides and Winds—Datum.—The difference 


‘flood and ebb tide level at Kiel is hardly noticeable ; |The object of this division is to diminish oscillations 


yet, on account of the wind there is never any lengthy | likely to arise in working. Each of these divisions 
duration in the constancy of sea level, which is lowest 'is connected to a telescopic shaft to the working 
after westerly winds and highest when an easterly |chamber. The lower half contains the working 


wind suddenly follows upon a westerly one. The | 
maximum recorded height above mean low-water ' 








chamber proper, whose vertical cross section is that 
of a truncated rectangular pyramid. Seven telescopie 
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level is 10ft. 6in., the maximum fall below 5ft. 2in., 
but variations of 3ft. 4in. above and Ift. 8in. below 
are quite common. In the absence of wind mean 
tide level coincides with the zero of the tide gauge, 
to which point all levels are referred to as Datum. 

Geological Strata (Fig. 2).—The strata in the 
Kieler fjord vary greatly. The upper layers consist 
of mud interspersed with sand, varying from the 
finest river sand to gravel. Beds of moraine-like 
detritus are sometimes met with, and as some of the 
strata are water bearing it was from the first antici- 
pated springs would be encountered. At adepth exceed- 
ing 40ft. diluvial blue clay 











Swain Sc. 


shafts, whose upper ends are always above water level, 
pass down to the working chamber, and are provided 
with air locks. Of these shafts, which are adjustable 
in length, four are for materials, two for persons and 
one for cement. Rails overhead run the length of the 
working chamber, and upon them the suspended skips 
run; while the pontoon decks that support the 
framework from which the submersible chamber is 
suspended between the pontoons also afford accom- 
modation for the necessary workshops, appliances, 
and rails which traverse them lengthwise. The sub- 
mersible chamber, which has to work at depths that 
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sea level dip seaward, and as the depth increases they | 
Solid | 
bottom, consisting of hard sand and blue clay, occurs | 
| sponding cups, to provide self-adjustment vertically 


become covered with large deposits of silt. 


at from 53ft. to 55ft. just outside the dock entrances, 


which the rapidly increasing length of ships might | but the depth increases appreciably further seaward. 


demand. ‘The site shown in Fig. 1 satisfied all the 


Fig. 2 shows a cross section just beyond the dock 


conditions required ; as regard the docks themselves, | entrances, compiled from carefully selected borings. 


the contingency of lengthening was provided for by | 


Difficulties of the Work.—A bed of peat found 
between the docks stretches in a bowl-like depression 


| to 80ft. below mean tide level on the harbour side, 





| involving an unfavourable shifting landward of the 
| docks some 
| deepening of the foundations would entail. 


53ft., to obviate the difticulties the 
From 
what has been said of the site, as well as from the 
anticipated presence of springs, it became obvious that 


| almost insuperable difficulties would arise if ordinary 


modes of construction were adopted. Even the side 


| walls could not be built in the dry on account of the 


enormous cost attendant upon the building of a coffer- 
dam when solid ground would only be found at the 
great depth mentioned. Again, the use of a diving 






| for relieving stress. 






| bell in a timbered excavation if, and likely to ke, 
| filled with water and the removal of the excavated 
| material by grabs presented difficulties and involved 
great loss of time, as proved by experience. Further, 
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horizontal arched ends abutting against skewbacks 
in the side walls—see Fig. 1. 

Mode of Constructicn : Determining Conditions.— 
As a result of a careful study of the various geological, 
hydrographical, and meteorological data and con- 
ditions, the pneumatic system, but differing from that 


* Zeitschrift Sur Bauwesen, 1903. See also two articles on “ Pneu- 
matic Methods in Engineering,” by the writer, in the October and 
November numbers, United Service Magazine, 1910. 





from the nature of the strata there was a danger, if 
the side walls were built separately and first, that 
the bottom might lift from the toe of the walls to the 
centre. It therefore became clear that a method of 
construction must be adopted that would allow of 
rectangular strips of both side walls and bottom being 
put in simultaneously. A new departure in the shape 
of a pneumatic method employing two forms of sub- 
mersible chamber, a large one for the bottom and 
base of the side walls up to a certain level, and a small 
one for the continuation of the side walls above that 
level was therefore clearly indicated. The method and 
means adopted may be described as follows. 


The Two Submersible and Pneumatic Chambers 





(Figs. 3, 3a, and 4).—The large chamber shown in 
cross section in Fig. 3, from which its genera! con- | 
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constantly vary, is suspended by twenty rods, coupled 
up in fives ; these rods can be raised or lowered by 
means of nuts with spherical bases resting in corre- 


These nuts have toothed circum- 
ferences which are actuated by shafts carrying worms, 
the four shafts being driven by electric motors. The 
refinements for adjustment of level cannot be described 
here. Trimming and levelling as to flotation is regu- 
lated by kentledge on the upper deck of the buoyancy 
chamber. 

Setting Out.—For this purpose the submersible 
chamber carries two sets of sight vanes, by which it 
can be aligned in directions at right angles to each other 
with marks placed on shore. When placed in position 
eight hawsers secure the chamber against displace- 
ment. The lines set out on deck can be transferred 
below to the working chamber, analogous methods 
being used for levelling. When operating with the 
large sub-chamber its longitudinal axis is placed at 
right angles to that of the dock, so that its ends extend 
considerably beyond the limits of the backs of the side 
walls. When concreting, strips are completed having 
the section of a truncated wedge when finished 6.50 
wide at the top, 8.0m. at the bottom, and 5m. 
thick extending over the full width of the dock bottom 
and side walls. The troughs thus left are filled in 
later to the surface of the dock bottom. Concreting 
over the bottom and side walls takes place between 
the levels — 16.50m. up to — 3.10m. The smaller 
or pneumatic chamber, 33ft. 6in. long, 30ft. 4in. 
wide, and 15ft. deep, by which the side walls are 
completed from — 3.10m. to + 0.50m., or half a 
metre above mean tide level, is shown in elevation at 
various levels in Fig. 4, and the general arrangement 
will be easily gathered therefrom. The working 
chamber is carried between two pontoons, to which 
it is riveted. As in the case of the larger chamber, it 
is divided into an upper, a balJast chamber, and a 
lower, a working chamber, by a horizontal diaphragm 
or deck. The depth of working of the cutting edges 
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of the chamber has to be varied, and therefore must 
admit of being altered, which alteration is effected 
by adding to or removing baulks of timber bolted to 
each other and secured in channel irons riveted hori- 
zontally to the sides of the chamber, the joints between 
whatever number of baulks are necessary being made 
water-tight by tarred millboard. As the use of this 
saddle-shaped apparatus necessitates occasional turn- 
ing, to allow of its being used for the caisson and 
camber side walls, openings are left near the junction 
of the dock and camber side walls through which 
the arrangement can be manceuvred on the skew and 
its turning effected. 

Section of Work (Fig. 5).—A cross section through 
the pump chamber and of portions of the two basins 
on each side of it, and a portion of a caisson camber 
wall in elevation, are shown in the figure, as also the 
discharge water tunnel to centrifugal pumps from 
dock, in section. The sills do not project above the 
bottom, so that a vessel whose damaged draught is 
exeessive can be allowed to rest on the bottom with- 
out the intervention of level blocks. 

Materials Used.—The body of the dock is mainly 
composed of trass concrete, trass being comminuted 
voleanic rock. The caisson abutments and dock 
ends are of granite, the altars of basaltic lava. The 
surfaces of the keel and bilge block ways are faced 
with granite. The side walls are covered with hard 
burnt tiles. 

Order of Operations.—All obstructions were first 
removed, buildings demolished, and roads and railway 
lines diverted. A protecting bank round the sub- 
aqueous portion of the site and joining at each end 
with the land was next tipped, the slopes above sea 
level. being protected by pitching. The excavations 
from the docks site furnished a portion of the-material 
for this bank, which was tipped until its weight 
caused it to penetrate the silt and form a junction 
with hard ground. Locomotive power, an auxiliary 
viaduct, side tip wagons, and hopper barges comprised 
the necessary plant. While this preliminary work 
necessary for the next, the peneumatic operations, 
was proceeding the large submersible and small 
pneumatic chambers were being built. Following 
the completion of the large submersible chamber the 
concrete work of the outermost entrance and the 
abutments and sills for the caisson were completed 
from the level — 16.50m. to the level — 3.10m. 
From that level the small pneumatic chamber was 
used to carry up the walls from 3.10m. to 
+ 0.50m. This portion of the work was completed 
in three perambulations, as will be seen by an 
examination of Fig. 4. After completing a side wall 
and caisson camber wall up to a certain level it had 
to be turned by manceuvring it skew-wise through the 
openings in these walls, as previously explained. 
When the side walls were completed up to the level 
+ 0.50m. the caisson was placed in position, the 
dock pumped out, and the rest of the work completed 
inthe dry. A similar order of operations was followed 
in the case of the second dock. 

The dimensions have occasionally, where it seemed 
desirable, been given in feet, in the figures they have 
been left in metres as the scales show. The writer’s 
own translated abstract and notes run into four or five 
times the length of the portion of this paper dealing with 
the dry dock construction, so that it will be realised 
only the most prominent points have been considered. 








ECONOMY IN THE DESIGN OF REINFORCED 
CONCRETE COLUMNS. 
By PERCY J. WALDRAM, F.S.I. 
No. IL* 


The Relative Proportions of Lateral and Vertical 
Reinforcement which Secure, under R.I.B.A. Rules, 
a Given Carrying Capacity with the Least Weight of 
Metal.—Although there is generally a wide choice of 
proportions, sizes, and pitches to select both reinforce- 
ments from, and several combinations—all equally 
practicable—which will effect the desired result, 
the task of the designer is often fortunately circum- 
scribed by practical considerations, such as the 
desirability of working to a standard size and pitch 
of laterals. But there is frequently sufficient latitude 
left in the remaining possible combinations to render 
it desirable to have some means of ascertaining 
readily what combination will effect the required 
object with the least weight of metal. 

Of course, the lightest reinforcement is not neces- 
sarily the cheapest. Some forms of laterals are 
obviously more expensive than the same weight of 
verticals. Others, produced mechanically, might 
conceivably cost less per pound fixed. Any necessary 
discount due to relative values can, however, be 
readily made by the same process which gives the 
least weight. One process which affords this informa- 
tion is as follows :—The formula giving the total per- 
missible axial stress p on a hooped and reinforced 
core p=c (1+ fs8r7) {1+ (m— 1)r,} shows that 
the safe compressive stress ¢ on plain concrete is 
multiplied by two factors (7 or 7,) of reinforcement 
expressed in terms of the volume of the hooped core, 
and each multiplied by other factors fs or (m-— 1). 
The relative efficiency of any given quantity of metal 
depends therefore on the relation of m — 1 to fs. 

With a modular ratio (m) of 15, m — 1 is always 14, 
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Fig. 1 ante). For all pitches or spacings giving a 
value of fs greater than 14 the laterals would be 
more efficient than the verticals in adding strength 
to the hooped core ; whilst for all wider spacings or 
less efficient forms the verticals will be the more 
valuable factor. When fs = 14, i.e., when the two 
reinforcements are of equal efficiency, the raising 


the least weight of metal when 7 and 7, are equal. 
Minimum Sum of Two Factors of a given Product. 
When any two factors A and B are multiplied together 
to form a given product p, so that A x B = p, then 
the least quantity of A + B which will produce p 
will be when A = B and each yp. Thus the 
minimum length of fencing required to enclose 


four sides of a square with each side equal to + 2700 


yards run. 
When the two factors differ in efficiency, as, for 
instance, when a given weight or cost of A represents 


which will give the desired product at the least expen- 
diture in weight or cost will be that in which the 


B. When this is the case the quantities used of A and 
B are in proportion to the relative weight or cost 
efficiencies of these two factors, 7.e., to the relative 
quantities or lengths of each per unit of weight or 
cost. 

If wa and wb represent the respective weights 
or costs of A and B per unit of quantity or length, 
“ will represent the ratio of their relative 
w 


weight or cost efficiencies, or the ratio of their relative 


then . 
wa 
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quantities, weights, or multiplying powers per unit 
of weight or cost; and the lightest or cheapest com- 
bination of A and B which, when multiplied together 
will result in a product of p, will be when the weight 


or cost of A or B equals Vv p x wa x wb, or the 


wh 
length or volume of A equals v/ p ai and that 
w 


f B equal: ae. 
oO equals a/ p on 


For example, to enclose 2700 yards super in a 
rectangle using for the contiguous sides two types 
of fencing A and B, of which A weighs 10 Ib. and B 
weighs 30 lb. per yard run, then the lightest combina- 
tion—although not the shortest—will be when the 
contiguous sides each weigh ¥ 2700 x 30 x 10 
= 900 Ib., or 90 yards of A fencing and 30 yards of 
B fencing. Or the length of the more efficient or 


lighter fencing (A) equals / 2700 x os = 90 yards ; 


that of the less efficient or heavier fencing (B) will 
then be r/ 2700 x 35 or 30 yards, and the total 


length used will be 240 yards. 

Had the cost of the lighter fencing been 2d. per 
pound, as against 3d. per pound for the heavier (B) 
fencing, the cost efficiency would have been reversed 

1 


from 3 to 1 to 
20° 63 


yards. run per pennyworth 





of metal, or 1 to 3. The cheapest combination would 


= 51.96, or a total length of 4 x 51.96 = 207.8) 
| safely bear a load of 1233 lb. per square inch, and in 


a different length or multiplying power than the same | 
weight or cost of B, then the combination of A and B | 


of ¢ to any required value will be performed with | 


2700 square yards of land in a rectangle will be the | 


weight or cost of A is equal to the weight or cost of | 





VALUES OF fr, = VOLUME OF LONGITUDINAL RODS + VOLUME OF HOOPED 


|(B) fencing = rj 2700 x 5 


| the more expensive or less efficient (A) fencing being 


whereas f s can be anything between 0 and 32, accord- | therefore be that in which the cost of a side of A or B 


ing to the pitch and spacing of the laterals—see | 


is 2700 x 20 x 63 = 600d. = 30 yards of A fencing 
and 90 yards of B. Or when the length of the cheaper 
<< / 


90 yards, that of 


6§ 


90 = 
20 


= 30 yards. 

Owing to the form of the formula used it is more 
convenient when calculating columns of reinforced 
concrete to regard efficiency rather than volume or 
weight. 


Economical Combinations of Reinforcement under 
RAU.B.A. Rules.—To illustrate the application of 
these principles the example already considered may 
be taken. The task set before the designer was tv 
raise the strength of 700 Ib. concrete so that it would 


so doing to use the minimum weight of metal in the 
reinforcements, both of which, lateral and vertical, 
were assumed to be equally costly, but the laterals 
had a relative efficiency (fs) of 16 as against 14 in 
the verticals. The required value of (1 l47,) 


(1 + fn) is 1.762. Raising this proportion in the 
ratio of the relative efficiencies, 1.762 x 4 


2.015; 42.015 = 1.417.°. fan = .417 and 7; 

-417/16, or 2.61 per cent. 1 4+ 147, must then equal 
14 
16 
or 1.73 per cent., or a total of 4.34 per cent. 


=» 
fv, 


1.417 = ).242; end v, = -242/14 = .01 


It will be seen from the diagram— Fig. 5 ante—that 
this combination will result in the required permissible 
stress of 1233 1b. per square inch, and a little further 
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investigation will show that any other combination 
giving the same stress will entail more metal. For 
instance, if r, be raised from .0173 to .02, then the 
necessary value of fs7; will be .38 and ™ will be 
.38/16 = .02375. The total metal will therefore 
be .02 + .02375, or 4.375 per cent., as against 4.34 
per cent. Or let r, be reduced to .015, then the 
required value of fs7 will be .46 and 7 will be 
.46/16 = .0287, giving a total of 4.37 per cent., as 
against 4.34 per cent. 

Had the maximum economy sought for been least 
cost instead of least metal or weight it would have 
been necessary to divide the weight efficiencies by 
the relative costs in order to obtain the relative cost 
efficiencies. Let the task set be to reinforce a 10in. 
x 10in. core of 1: 2:4 concrete (¢ = 600 lb.) to 
take a stress of 900 lb. per square inch, using laterals 
of a type and pitch which give a value of f s of 15 and 
costing 24d. per pound fixed, as against 2d. per 
pound fixed for the vertical rods. The relative 
efficiencies of the two per pound of metal will be as 
m—1 to 15, but their relative efficiencies per penny- 
worth of metal will be reversed to 14/2 to 15/2.5, 
or as 7: 6. 


The required value of (1 + 14 7.) (1 + 15 ™) 
900 sf 

= — at eS 1.5 x -_-=> 11, 75 = z= 
rae 1.5 > x - », / 1.75 1.32 


The most economical value of 7, will therefore be 


aa = 0.0231, and 1 + fs = 1.322 x _ 1.132, 
é 
ik dy ae Oe 
15 
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The weight and cost of metal per foot run of column 
will be : 


Vertical rods, 100 square inches x .0231 
3.3 1b. x 2d. Rohens: Sése. ahidy  ae7 nae ees 

Laterals, 100 square inches x .0088 » 
3.3 lb. x 2.5d. a sak ae ee eas 
22. 5d. 


If there be any combination which is more econo- 
mical than this, then one of two combinations, both 
capable of doing the same work, of which one has a 
little more and the other a little less of either laterals 
or verticals, should exhibit a saving in cost. 

Try 2.5 per cent. of verticals instead of 2.31 per 


cent. Then 147, = 14 x .025 = .35 and 1 + 15r 
4 
1S. dan = — = .0074. 
1.35 5 

The cost per foot run would therefore be : 
Verticals, 2.5 x 3.3 x 2 ee rere)! ke: 
Laterals, .74 x 3.3 x 2.5 s= 6. 12a: 
22.62d. 


Try 2.2 per cent. of verticals instead of 2.31 per 
. 308 and | 


cent. Then 147, = 14 .022 = 157, 
iz 
ne 1.148 and = —_ 00989. The 
1.308 15 
cost would therefore be :— 
Verticals, 2.2 3.3 2 = 14.52d. 
Laterals, .989 3.3 2.5 .= 8, 18d. 


22.67d. 

Had the relative cost of laterals to verticals been 
as 3d. to 2d., their relative cost efficiencies would 
14.15 
ys 


combination would then have been :- 


have been as or 7:5. The most economical 


Verticals, 1.5 x 7/5 = 2.1; v2.1 = 1.48. 
Laterals, 1 15m = 1.45 5/7 = 1.0386; n= 
036 agag, 

o” 


which is below the permissible minimum of .005 
(.5 per cent.) for laterals, 

Not only does the higher cost of laterals frequently 
thus prevent the use of combinations economical in 
weight, but it must be especially noted that the 
minimum of laterals is also demanded by economy 
whenever the ratio of the efficiency of verticals to that of 
laterals is higher than the ratio of p to ce. 
p _ oo _, 

600 
value of fs been 8 instead of 15 the efficiency ratio 
14 a 
would have been at least = = 1.75, even 
cost ratio were not greater still. The apparent 
economical value of 1 -+ {fs 7 would then have been 
8 


iO) > i4 


In the last example Had the 


if the 


(ht Vics .95. This being less 
than 1 is clearly unattainable, and any increase over 
the minimum (.5 per cent.) of laterals should therefore 
show a waste of metal. 

When 7 = .005,1 + fsr= 1+ (8 


ix 
1.5 


.005) = 1.04 


and 1 l4r, = “— = 1.442, the total reinforce- 
1.04 
9 
ment being .005 + Oe - 03655. 
14 
When 7, = .006, 1 + fsr, = 1.048 and 1 + 147, 
1.5 
= = 1.43, the total reinforcement bein 
1.048 . 
oe en er . 
006 + = .0367. No increase of strength is 


gained by the extra metal, and the greater the excess 
over .5 per cent. of laterals the greater is the waste. 

When the labour and trouble entailed by the very 
close spacing of laterals required to develop the higher 
efficiencies is considered, it will be obvious that in 
the long run such efficiencies are somewhat dearly 
bought. On this account the practice of some 
specialists is, as already mentioned, always to restrict 
the laterals to the minimum, and even generally to 
space them at the maximum pitch, thus rendering 
them theoretically useless and depending entirely 
upon the vertical rods for the necessary enhancement 
of the permissible stress. 

Design of Columns under the Proposed L.C.C. 
Regulations for Frame Buildings in London of Rein- 
forced Concrete.—Under the draft Regulations for 
reinforced concrete frame buildings in London it is 
proposed to make the value of m variable and equal to 


9000 , citi , . 
.-, or With a minimum volume or maximum pitch 
i 


of laterals 9000 
Cc 


The stress on the steel is therefore 
nominally restricted to 9000 Ib. per square inch. 
. : : a, ere gh 
The writer is not aware whether this stipulation is 
deduced from any observed increase in the modular 





ratio of hooped as compared with that of unhooped 
concrete. If there be no such increase the new pro- | 
posal will not ensure that the stress shall not exceed 
9000 Ib. per square inch in the same way that it is 


restricted to 16,000 1b. per square inch under the 
R.I.B.A. Code. Concrete reinforced by hooping and 
enriched by cement to take a permissible stress of 
1000 lb. per square inch is recognised by the draft 
Regulations, and if such concrete possessed the 
modulus of 2,000,000 lb. with which it is usually 
credited the stress on the steel would be 15,000 1b. 
per square inch. 

Economical Combinations of Reinforcement under 
9000 


Draft L.C.C. Regulations m = —A comparison 
of Figs. 4 and 5 ante with Figs. 6 and 7 will show the 
severe reduction in permissible stress demanded by 
the draft Regulations. Although the same formula 
p=c(1+fs8n) {1 + (m— 1)r,} is used to represent 
the permissible stress on hooped cores, the stipulation 
that the efficiency of the factor 1 + (m — 1) 7, shall 
vary according to the amount of the factor 1 + fs 7 
prevents caleulation of the most economical section 
by the simple arithmetical method possible under the 
R.I.B.A. Code. It will be noted that the diverging 
lines of Figs. 4 and 5 become practically parallel in 
Figs. 6 and 7. The value of 7 is therefore a sum rather 
than a product, and in fact for all practical purposes 
the stress on a column might have been stipulated as 
expressed by the formula i= c¢ {1 +f 87 + (m— 1) re} 
which will possibly be familiar to students of some of 
the earlier text-books on the subject. 

When working under such a formula there can be 


no question as to what is the most economical com- | 
bination when there is any difference between the | 


fs 


cost efficiency of 7 and 1, as represented by 
cost 


proposed code, be replaced by a balance in favour 
of steel work. 

A very ordinary column in a steel frame building 
would be, say, 10ft. high with fixed ends carrying 
120 tons axial load, the overall scantling not to exceed 


l4in. x 14in. In structural steel this might consist 
of two Qin. x 4in. rolled joists with 10in. x }in. 
plates and weighing 78} 1b. per foot run. Eneased 
with 2in. of concrete the cost would be :— 
Steel, 783/112 = .7 cwt. at 12s. per ewt. = 8.4s. 
lin. casing, 5ft. super at 2d. ... ... .. = .8 
4:2: 1 concrete, lft. cube at 20s. per 
yard cube Kea Need acelmaae wage. ae 
Cost per foot run eek dee. nea Se 
Under the R.I.B.A. Code, using the strongest 


concrete 1: 1:2 and raising ¢ (900 ]b. per square 
inch) by means of laterals at the most efficient pitch 
(.2d.) to the permissible maximum of 1066 Ib. per 
square inch with 1}in. of cover, would give a core of 
llin. x llin. and a stress per square inch of 120 
* 2240/121 = 2221. Assuming that the laterals would 
cost 15s. per ewt. and the verticals 13s. the ratio ot 


_ ee 106s 1. 
18 13 

It is obvious that the most economical combination, 

about half and half, is impossible, and the nearest 

approach to it will be to use the maximum of laterals 

at the most efficient pitch. 

1066 


cost efficiencies would be :— 





184 


Laterals, 1 + = —— = 1.184,7,=— - = .0115. 

ogg fen= 990 a , 

| 998° ei 5 y-4 

| Verticals, 1+ 147, = 222! _ 9.0895, r, = 1:9825_ 9773, 
1066 4 
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Pig. 7 
m—1 , : : The cost will be :— 
d TI en eae ee 
an oe he designer must obviously provide as Concrete (1:1: 2), 1.36ft. at 27s. per yard 
much as is necessary of the more economical form of 95 cube ... tld a ec il Pills ae — 
reinforcement to develop the necessary strength | aan i ag tte “ t. ee a 1 4 Ae eee 
after putting in the bare minimum of the type which | "s sate A . ag arvadicwienkcnh may 
is less efficient. In the majority of cases the laterals | Vertic . . a3 en SRI as aaa ™ 
will prove to be the more costly of the two. ' ete eee i . of 121, 9.36 a stb 
Whether it would pay in any given instance to | il tl cata il ans ie sis ra 
space the small minimum of laterals at the most “7.56 
Ss. 


efficient pitch, or even at a pitch which gives them any 


nominal efficiency at all, would probably depend | 


upon the size of the column. In view of the fact 
that the efficiency of the laterals is not cumulative 
as in the R.I.B.A. Code, it may be anticipated that 
designers working under the new code would very 
seldom consider any pitch less than the maximum to 
be worth the extra trouble and cost involved. It 
need scarcely be pointed out that columns would 


be far more expensive under the proposed code than | 


under the R.I.B.A. Rules. | 
Reinforced concrete framework 


with ordinary structural steel work for large build- | 
ings is already handicapped inevitably by certain | 


characteristics, such as the time taken in setting, 
the difficulty of carrying elaborate stone fronts, and 


the bulkiness of main beams and columns carrying | 


heavy loads. Any margin of advantage in cost which 
it may possess must also bear the expense of more 
intricate calculations and more elaborate details, and 
not infrequently of specialist fees and patent royalties 
as well. In respect of columns it would appear that 
any such net advantage in cost would, under the 


in competition | 


Under the proposed L.C.C. Code 1: 1: 2 concrete 
| is only credited with a c of 750 lb. per square inch 
| and the permissible limit to which that figure may be 
| raised by hooping is 1000 Ib. per square inch. Again 
| adopting the most efficient pitch, the best proportions 
| for economy would be :— 


1000 .3 


| Laterals, 1 + fsn=—_- = 1°3.n= = .01875. 
750 16 

999 

Verticals, m = peace oa + Sx = 2221 _ 2.221; 

1000 1000 
1.220 4 ’ 

‘hae 8 = .153. The cost will be :— 

| Concrete as last ... ay Actin ed eae = ee 
| Casing ditto Saat ks sie Bewde, muaah eat ancy Bieta 
| Laterals, 121 x .01875 x aa x Fis. ... = 7.008. 
ee ae See a. x 

| Verticals, 121 x .153 x ris * 13s. o= 7.108, 

Cost per foot run tox = Ee eee 
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A proportion of 15.3 per cent. of verticals = 18.35 
square inches. Four 2in. rods—the largest permissible 
size—would only give 12.6 square inches, so that 
eight lfin. rods must be used, necessitating a cover 
of lfin. and an even smaller core. 

In addition to greatly increasing the cost of columns 
carrying ordinary loads, the proposed L.C.C. Code 
would not only cause a similar increase in the cost of 
columns carrying heavy loads, but would render 
many such columns impracticable. For example, 
to carry 250 tons on a square shaft not exceeding 
16in. X 16in. finished, 1 0ft. high with fixed ends would 
present no difficulty in structural steel. The safe 
load on a section compounded of two 8in. x 6in. joists 
with two 12in. x }in. plates with a sectional area 
of 44.6 square inches and finishing 16in. x 14in. only 
would, even under the conservative 1909 Act, be over 
250 tons. In reinforced concrete under the proposed 
Code 1: 1 : 2 concrete, laterally reinforced at a pitch 
of .2d to take an i of 1000 Ib. per square inch, would 


DO 
eee as 1) +16 = .0208 = 2.08 per 
750 
cent. With vertical rods li?in. diameter requiring 
l:zin. cover the diameter of hooped core would be 
16in. — 33in. 123in., and the area would be 12.375 
12.375 = 152 square inches. Stress = 3700 lb. 
per square inch. When ¢ = 1000lb. m= 9 and 
700 
ar = 3.20, 
1000 
square inches of verticals are required. Twenty rods 
(six to a side) Liiin. 51.604, although not quite 
the required amount, might be considered sufticient 
The relative costs would be :— 


require an 7 of ( 


1+8r = or f% .34, and 52.0 


Steel Compound. 


1.32 cwt. per foot run at 12s. ... ...  ... = 15. 75s. 
lin. casing, 6.4 square feet at 2d. ... ... AES 
4:2: 1 concrete, 1.5 cubie foot at 20s. 
URINE occ act Sas ip Sex, ees xs 
17. 95s. 
Reinforced Concrete. 
Laterals, 2.08 per cent. of 152 = 3.185 
3.2 
——_ = .094 cewt. at 15s. ... == 2. Slade. 
112 
er 5 3.3 . 
Verticals, 51.604 > i. 1.52 ewt. 
at 13s. ee he eee ey 
Concrete, 1: 1 : 2, 1.75 ecubie foot at 27s. 
INIEE soe ovis’. coe Pekin Cats” ane). oo =) 
2in. casing, 6.6ft. super at 4d. 0) so > Bocas 


25.235s. 
A difference of nearly 50 per cent. in cost is, of 
course, very serious : but still more so is the difficulty 
of getting in sufficient vertical rods, not exceeding 
2in. diameter, with a proper space between them. 
In the case under consideration six verticals to a side 
= 10{in., which leaves barely jin. between the rods. 
Although no minimum distance apart is stipulated 
in either code, few engineers would care to place 
verticals at a clear distance apart of less than their 
own diameter. 








ELECTRICAL APPLIANCES FOR WORKSHOPS. 
No. VI.* 

ONE of the best-known firms engaged in the manu- 
facture of electric hoists and transporters is Royce 
Limited, of Trafford Park, Manchester. The Royce 
standard electric pulley blocks are used extensively 
in engineering workshops, and they are very neat 
and handy lifting appliances for dealing rapidly 
with loads up to two tons. As shown in Fig. 51, 
they are controlled from the floor level by pendant 
hand chains, which, when released, allow the switch 
to return to the off position. A powerful brake and 
an overwinding safety device are also provided. Ail 
the gearing is machine cut. When desired, the 
pulley blocks are fitted with wheels which enable the 
machine to run along a girder. In the case shown 
in Fig. 51 the block runs on the girder of an overhead 
travelling crane, and it is evident that it can be 
shifted to any part of the shop. The block shown 
in this illustration, which is capable of lifting one ton, 
is in use in the makers’ own works. The block and 
crane are moved backwards and forwards along the 
joist beam by pushing or pulling the load, but if 
preferred hand gear can be fitted, operated by a chain 
wheel and endless chain from the floor level. The 
electric pulley block is supplied complete with bridle 
for hanging on a carrier, or it may be suspended from 
any point of support such as a crane hook. The 
motor controller, barrel and gear are all self-contained 
and carried between side frames. The barrel is 
driven through machine-cut worm and spur gearing. 
A somewhat neater and more compact arrangement 
can be made by combining the carrier with the 
pulley block by extending the sides of the latter and 
running on the bottom flange of a rolled steel joist 
beam. ‘The runners in this case are fitted with ball 
bearings. 

Figs. 53 and 54 show the Royce two-motor electric 
transporter with steel swivelling bogies, each fitted 
with four single-flanged runner wheels, arranged for 
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running on the bottom flange of a single-rolled steel | 
joist curved track. To these machines a hoisting 
and travelling motor are fitted, each having inde- 
pendent gearing. The controllers and switch gear 
are placed inside the driver’s cab. The load is lifted 
by means of a steel wire hoisting rope and a forged 
hook and block. Right and left-handed grooves 
on the cast iron winding barrel give the rope a true 
central lift. Power for operating the barrel is 
transmitted from the hoisting motor through machine- 
cut spur reduction gearing, the pinions of which are 
forged solid with the shafts where possible. A 
powerful electric brake fitted with an oil dashpot 
to obviate too sudden application is mounted on 
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hoist to travel round short radius curves with ease 
Provision can also be made when necessary for 
switching into branch lings. 

The frame is constructed of rolled steel sections and 
plates which are riveted and bolted together to form a 
rigid structure, to which the motors, shaft bearings. 
&e., are bolted. There are four cast steel wheels, 
flanged and turned to suit the section of the track 
girder. They are bushed with gun-metal and revolve 
on large axle pins of hard steel. When transporters 
have to pass round short radius bends the wheels are 
mounted in swivelling bogies. Power is transmitted 
from the motor to the travelling wheels on each 
side of the track through a train of machine- 
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Fig. 5I—-ROYCE PULLEY 


the motor spindle, a hand release enabling loads to 
be lowered by gravity and consequently without 
consumption of current. Moreover, an overwinding 
and overload safeguard of the slipper type is incor- 
porated in the gearing. The travelling motor is 
fitted to one of the swivelling bogies, and it drives 
through gearing two of the bogie wheels. To hold 
the transporter suspended on the track, in the event 
of the trolley wheels breaking, safety catches are 
fitted to the bogies, and to hold the transporter in the 
event of the swivelling pins breaking a steel wire 
safety rope is fitted round each bogie. The method 
of collecting the current is clearly shown on the left 
of Fig. 53. All the parts of these machines, including 


2 


BLOCK AND CARRIER 


When the machines are controlled 
> 


va, 


cut spur gearing. 
by a man sitting in a cab, as shown in Fig. 
the brake is applied by a hand or foot lever. 
The hoisting gear consists of a rope barrel having 
right and left-handed spiral grooves for the reception 
of the steel rope, and this drum is driven by the 
hoisting motor through a train of machine-cut spur 
gearing, the pinions of which are of hard forged steel. 
All shaft bearings are fitted with heavy gun-metal 
bushes or steps, which, where practicable, are adjust - 
able. An automatic brake with electromagnetic 
releases is fitted, which disengages when the current 
is switched on to the motor. Hand release gear is 
fitted if desired. To prevent overwinding a circuit 




















Fig. 52X—VAUGHAN HOIST AND TRANSPORTER 


the controllers and the reversible series-wound | 
motors, are made in the works of Royce Limited, of | 
Trafford Park, Manchester. 

Another firm specialising in the manufacture of | 
electric runway hoists is the Vaughan Crane Company, | 
Ltd., of Openshaw, Manchester, and Figs. 52, 55, and | 
56, show typical examples of these hoists designed to 
travel on the bottom flanges of a rolled steel I-section 
track. Fig. 52 shows a two-ton two-motor hoist, one 
motor serving for lifting the load and the other for 
travelling. In this case, it will be noticed, the driver | 
travels with the machine. The leading wheels are | 
mounted in a swivelling bogie, thus enabling the 


| off the current. 


| desired position. 
| erane type and suitable for continuous or alternating 


breaker is fitted, and in the event of the hook being 
raised or lowered beyond safe limits this breaker cuts 
If preferred, however, a slipping 
wheel can be fitted. The load hook is of forged steel 
and is fitted with ball bearings under the head, thus 
enabling the load to be easily rotated and set in any 
The motors are of the reversing 


current. They are rated so that they can develop 
full load for thirty minutes and 50 per cent. over- 
load for five minutes and 100 per cent. momentarily. 
For controlling the motor drum controllers are pro- 
vided, which are capable of regulating the speed of 
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the motors when running in either direction. The 
type of current collector used is clearly shown in the 
illustration and does not call for description. 

Fig. 55 shows a one-ton two-motor hoist similar in 


a single worm reduction. 
mechanical equipment is totally enclosed. 


fitted to an existing crane that is too slow for the 








Fig. 53—ROYCE HOIST AND TRANSPORTER 


inany respects to that shown in Fig. 54, but designed for 
remote control. The controllers are fixed at a con- 
venient point on the floor level and current is con- 
veyed to the motor through bare copper wires extend- 

















Fig. 55—REMOTE-CONTROL ELECTRIC HOIST 


ing along the track. In this case no swivelling arrange- 
ments are made for taking curves, but it is, of course, 
possible to apply these to this type of machine. 


Fig. 56 shows a one-ton single-motor hoist. The 





All the electrical and | 
As | 
already explained, a hoist of this description may be | 
| ated by a hand chain through single purchase spur 


attachment to the existing stanchion. The load is 
carried on a travelling trolley running between the 
two channels which constitute the jib, end it is oper- 


: - maul | 


work it is required to perform. Moreover, electric 
pulley blocks of this description can be fitted with a 
top hook instead of travelling wheels. 

The swing pillar or wall crane shown in Fig. 57 is 

















Fig. 54—ROYCE HOIST AND TRANSPORTER 


gear and a pitch chain attached to the ends of the 
trolley and passing over a guide pulley running on a 
steel shaft at the end of the jib. The hoisting equip- 
ment is self-contained and consists of double purchase 

















Fig. 56—SINGLEoMOTOR HOIST 


a useful electrical workshop appliance, made by 
Holt and Willetts, of Lion Works and Victoria 
Foundry, Cradley Heath. It can be bolted to an 
existing column and, being self-contained, can readily 




















Fig. 53—LOCOMOTIVE LIFTING JACKS 


| collars on both sides of the chain wheel. 


travelling wheels are fitted with ball bearings, thus| be removed to any required position. 





ease. The hoisting mechanism is the same as that | bars and fitted with steel turned pivots to suit two 
employed on an electric pulley block and consists of | cast iron brackets provided with bolts and straps for 





Fig. 57—BOGIE TYPE LIFTING AND TRAVELLING BLOCK 


spur gear with mild steel pinions keyed to a shaft 
running in ring oiled bearings bolted to a frame built 
up of steel channels and angles, with provision for 
bolting down. Power is obtained from a totally 
enclosed series wound motor. On the second motion 
shaft an automatic self-sustaining brake of the 
multiple disc type with a silent ratchet is fitted, and 
this brake holds the load at any point and effectively 
prevents undue acceleration when the load is lowered. 
The winding drum is of cast iron and has grooves for 
the reception of the wire lifting rope, which passes 
through the bottom steel pivot-over the guide pulleys 
and trolley and is then anchored to the extreme end 
of the jib, thus giving a purchase of 2 to 1. The con- 
troller is of the drum or tramway type. These cranes 
are made in sizes ranging from 5 cwt. to 5 tons. 

This firm also makes electric lifting equipments for 
lifting locomotives. As shown in Fig. 58, two jacks 
are placed on each side of the track and cross beams 
are put under the locomotive, these beams being 
raised by the vertical screws. Two jacks on one side 
of the track are connected together by an adjustable 
shaft which passes through a sleeve in the main driving 
gear wheel and bearing, and universal joints are 
fitted to compensate for variation in the levels. On 
the other side the two jacks are coupled to a hori- 
zontal driving shaft by two driving chains. The 
driving chain wheels are adjustable along the hori- 
zontal shaft and are fitted with a sliding key and 
Power is 
transmitted to the left-hand horizontal shaft through 


_| machine-cut cast iron spur gear. The motor shown 
L The jib is | 
enabling the load to be pushed or pulled along with | built upon steel channels supported by forged tie | 
| troller. 


in the illustration is a polyphase slip ring machine, 
and it is controlled by a drum type reversible con- 
These jacks are used extensively for lifting 
locomotives, railway carriages, wagons, cars, traction 
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engines, &c., and have proved exceedingly useful in 
repair shops. 

Fig. 60 shows one of this firm’s electric lifting 
blocks. These blocks are designed to give the maxi- 
mum height of lift, and the load, it will be noted, is 
raised by a steel wire rope. The motor is carried 
between two steel plates, the armature shaft project- 


made by this firm in various sizes ranging from 5 cwt. 
|to 5 tons. The operating cords are fitted with 
| handles, which are marked to show which should be 
| pulled for raising and lowering the load. It will 
| be noted that the block shown in Fig. 60 is suspended 
| by a hook, but the firm also fits running wheels— 
see Fig. 61—which allow the gear to run on the bottom 























Fig. 59—ELECTRIC CRANE 


ing through the side frame. The hoisting gear con- 
sists of double purchase machine-cut cast iron spur 
gear with mild steel pinions. On the second shaft 
an automatic brake, which has a silent ratchet, is 


fitted. The steel wire lifting rope passes over a guide 
pulley running loose on a steel shaft fitted between 
the side frames, passes. down under the bottom 























Pig. 60—HOLT AND WILLET’S LIFTING BLOCK 


block, and is then anchored to the brake mechan- 
ism this arrangement preserving the balance of the 
block in all lifting positions. The hook is free to 
swivel and the gear is fitted with a device which cuts 
off the current when the load reaches its maximum 
height, thus preventing overwinding. The motor is 
a series wound totally enclosed machine. Blocks are 


screw spikes at .019 dol. 


main track, 1668.08 dols. (roughly, £300). 


flange of a rolled steel joist. The trolley is supplied 
with plain or ungeared runners, or it may be fitted 
with ball bearing trolleys of the bogie type, the latter 
being used exclusively in cases where the block has 























Fig. 61—HOLT AND WILLET’S TRAVELLING BLOCK 


to negotiate sharp curves or turn-outs. A block of 


this type is shown in Fig. 57. 





Mr. G. J. Ray, the chief engineer of the Delaware, 
Lackawanna and Western Railway, in some particulars 
published in Bulletin No. 175 of the American Railway 
Engineering Association, gives the following details as 
to the average cost per mile of laying 60 miles of track of 
a new railway in New Jersey :—Boring by hand 2880 
sleepers at’ .035 dols. 100.80 dols.; applying 11,520 
218.88 dols.; laying track, 
less boring and placing screw spikes, at .085 dol. per foot 
= 448.80 dols.; surfacing 5280ft. track at .17 dol. per 
foot = 897.60 dols. Average cost of labour per mile of 


STANDARDISATION OF B.A. SCREWS. 


THE standardisation of B.A. screws, taps and dies, ani 
gauges has been before the Small Screws Sub-committee 
of the Engineering Standards Committee for some time, 
and though, on account mainly of the difficulty of finding 
satisfactory methods for the standardisation of the small 
screws and gauges, no definite decisions have been taken ; 
yet certain provisional conclusions have been reached which 
enable the National Physical Laboratory to issue a list of 
dimensions which there is reason to believe may at the 
present juncture be, of service to persons using the serews 
and assist in obtaining interchangeable work. 

The scheme given in Tables La and 1B below is intended 
to secure a fairly easy fit, and for some purposes it might 
be necessary to reduce somewhat the limits given. 

Tasie [a.—-Limits of Size for B.A. Serews. 





L. 2. 3. 4. 5. 6. a 8. . 10. il. 
No. Full Effective | Core Pitch (over Abiste 
Diameter. | Diameter. | Diameter. | ten threads). inet 

0 5.933 6.000)5.267|5.333/4.600/4.733/9.985/10.015 423° | 524 

L 5,239 5.300)4.638)4.699/4.037.4.159)8.987) 9.013 do. do. 

2 4,6444.7004.103/4.159)3.562.3.674'8.088) 8.112 «do. do. 

3 .100)3 .556'3 .608/3 .064 3.168'7.289) 7.311 do. do, 

4 523.600 3.109 3.157/2.6662.762:6.589) 6.611 do. do. 

5 33.200 2.757 2.801/2.258 2.4465.890) 5.910 do. do. 

6 2.8002 .400'2.440)2 .040 2.1205.291) 5.309 do. do. 





The limits scheduled in Table IA for effective diameter, 
pitch and angle may all be allowed simultaneously. If 
the errors on one or more of these elements exceed the 
limits given the work is not necessarily rejected, but the 
limits allowable for the remaining element or elements 
are correspondingly narrowed. F.g., if a No. 0 screw had 
a length of 10.030 mm. in ten pitches, the angle would 
have to be exactly 47} deg., or else the effective diameter 
would have to be less than 5.333 mm. On the other hand, 
if the pitch and thread form were both perfect the effective 
diameter could be increased to as much as 5.400 mm. 
with advantage to the fit. It must in no case be less than 
5.267 mm. or more than 5.400 mm. 

TasLe I[s.—Limits of Size for B.A. Nuts and Tapped Holes. 


1 3. 4. 5. 6. 7. 
No, . Full Effective Core 
Diameter. Diameter. Diameter. 

0 5.467 5.533 4. 4.867 
l 4.821 4.882 4.3 4.281 
2 4.271 4.327 3. 3.786 
3 3.712 3.764 2.8 3.272 
4 3.253 3.301 2. 2.858 
D 2.889 2.933 2. 2.534 
6 2.520 2.560 2; 2.200 





Limits of pitch and angle as for screws. 

The sizes of taps and dies suitable for these screws 
depend on various circumstances. The following tables 
have been prepared at the Laboratory from such data as 
are available, and though the amount of information on 
which they are based is small, they may be of service. 








TaBLe II.—Schedule of Limits for B.A. Taps and Dies 
(Provisional). 
(A) Futt DIaAMETERs. 

Nominal Limits for Limits for Limits for taps 

No. size. taps. dies. used to cut dies. 
0 6.000 6.167 6.133 6.067 6.000 
1 5.300 | 5.452 | 5.422 5.361 5.300 
2 4.700 756 4.700 
3 4.100 4.100 
4 3.600 $.600 
5 3.200 3.200 
6 2.800 2.800 
0 5.400 | 5.467 | 5. 5.333 5.300 5.267 
1 4.760 4.821 4. 4.699 4.669 4.638 
2 4.215 | 4.271 | 4.3 ° 4.159 4.131 4.103 
3 3.660 3.712 3.6 6: 3.608 3.582 3.556 
4 3.205 | 3.253 | 3.2 . 3.157 3.112 
5 2.845 2.889 2. 2.823 2.801 2.757 
6 2.480 2.520 2.5 2.460 2.440 2 4) 





Schedule of Limits for B.A. Taps and Dies (Provisional). 


(C) Core DIAMETERS. 





Nominal Limits for | Limits for Limits for taps 

No. size. taps. | dies. used to cut dies. 

0 4.800 4.767 | 4.733 4.667 4.633 4.600 4.567 
1 q -159 | 4.098 4.068 4.037 
2 7 | 3. 3.618 3.590 3.562 
3 3.16 3.116 3.090 3.064 
4 : 2. 2.76: 2.714 | 2.690 2.666 
5 2.490 2.468 | 2.446 | 2.402 | 2.380 2.358 

6 2.160 | 2.140 | 2.120 | 2.080 | 2.060 2.040 2 020 


(D) Pircu. 
The pitches of taps should be either standard or short by 
amounts not exceeding the limits given in the following 
schedule : 
Maxim:m Pitch Error in Length of 10 Pitches. 


y 5. ° 
. 0.019 .. 0.018 


No. 0. 2. 3. 
0.029... - 0.025 .. 0.023 

The pitches of dies should be either standard or long by 
amounts not exceeding the same limits. 
The pitches of taps for cutting dies should not be either 
short or long by more than half the above limits. 

(E) ANGLE. 

The angle of thread on all tools should not deviate by 
more than + 2deg. from the standard angle of 47} deg. 
The question of gauging has also to some extent been 
considered. The gauges should preferably consist of a 
plug form gauge having the dimensions given in Table III. 
below and a ring gauge. The ring gauge would not actually 
be measured, but would be specified to have the same 
thread form as the plug and would be checked by its fit 
upon the latter.. The plug gauge should carry at its other 
end a plain cylindrical part, of standard nominal core 
diameter, which should also be a fit in the screwed ring. 
This plain part also serves the purpose of a “Go” gauge 


‘ 4. 
0.027 . 0.021 





for the core diameters of nuts or tapped holes. The screwed 
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plug does not effect this, owing to the extra depth of the 
thread. In addition, a plain cylindrical ‘* Not-Go” 
gauge for nuts must be provided, which may conveniently 
have the dimension given in column 7 of Table In. A 
corresponding pair of plain cylindrical holes for gauging 
the full diameters of screws is required and may con- 
veniently be provided in the same plate with the ring screw 
gauge. 

The limits of accuracy scheduled above for the screwed 
gauges are so fine that they can only be attained in practice 
by the most careful and highly skilled work. It is undesir- 
able, for various reasons, to widen the limits suggested, 
which should be aimed at as closely as possible ; but on 
the basis of the table a certain amount of discretion is 
permissible in accepting gauges which do not quite come 
up to the specification. The limits on pitch, angle, and 
effective diameter, for instance, are inter-related in a pre- 
cisely similar manner to those laid down for the work in 
Table Ia. If, for instance, the pitch and angle were abso- 
lutely perfect the effective diameter of a No. 0 plug gauge 
might have any size from nominal to — 0.020 mm. 
Also, since separate gauges are provided for core diameter 
the limits laid down for this element of the plug screw 
gauge need not be very closely observed. The table has 
been designed, however, to encourage the symmetrical 
form of thread as far as possible, the allowance between 
plug and ring being all over alike, so that the fit is deter- 
mined in practice by the flanks of the threads, since the 
effect of any small error in pitch or angle is felt on the 
effective diameter, and not on the full or core diameters. 
It is this result which it is desirable to achieve. 

The following table of limits for B.A. screw gauges 
should be of some assistance in indicating to manufacturers 
the sort of accuracy that is necessary. 


TaBLE II]a.--Limits for Screwed Plug Gauges. 


| ! 
ite 3. "ee fe ot ae, 9. 10. 11. 


Pitch 





No. Full Effective | Core Anate 
| Diameter. Diameter. | Diameter. a threads.) ni. 3s 
© 15.993 6.000 5.380 5.387/4.767 4.773|9.997 10.003) 46.5° | 48.5° 
1 5.294 5.300 4.742 4.748/4.190 4.196/8.997 9.003 do. do. 
2 |4.6944.700 4.198 4.204/3.702 3.708/8.097 8.103) do. do. 
3 |4.095 4.100 3.644 3.650/3.1943.199/7.298 7.302 do. do. 
4 (3.595 3.600 3.191 3.195/2.786 2.791/6.598 6.602, do. do. 
> 13.196 3.200 2.832 2.836|2:468 2°472/5.898 5.902 do. do. 
6 |2.796 iiiaui Sinan seas wads acs a 5.302 do. do. 
TaBLe IL]b.—Sizes of Plain Gauges. 
1. 2. 3. Eclat 5. 
No “Go” plug. “* “Not-go” plug.| “ Go” ring. | * Not-go”’ ring. 
0 4.800 4.867 | 6.000 | 
1 4.229 4.281 | 5.300 | 
2 3.730 3.786 | 4.700 | 
; 3.220 3.272 4.100 | 
4 2.810 2.858 | 3.600 | 
a) 2.490 2.534 | 3.200 | 
6 2.160 } 2.800 





200 | 


The screwed ring gauges are to be made of similar thread 
form to the plugs and may be either solid or adjustable. 

The Laboratory is prepared, pending an authoritative 
decision on the matter, to certify screws, &c., which fall 
within these limits, as B.A. screw, taps, or gauges. 








ELECTRIFICATION ON THE NORFOLK AND 
WESTERN RAILWAY. 


THE electrification of the line from Bluefield to Vivian, 
on the Norfolk and Western Railway, is an undertaking of 
— interest, involving as it does the use of locomotives 

tted with phase converters. In a recent issue of the 
Electric Railway Journal the electrical work is described, 
and we gather that the line from Bluefield to Vivian is 
30 miles long. The gradients are very heavy and there 
are many curves. Mainly the traffic consists of coal 
trains, which run from the mines to the classification 
yards at Bluefield. Electrical working was introduced, 
not only on account of economy, but also because it allows 
the trains to be handled rapidly, as delays resulting from 
taking in coal and water are, of course, eliminated. Another 
disadvantage which steam haulage presented was that 
in the Elkhorn tunnel, where there is a steep gradient, 
the speed had to be reduced, otherwise the ventilation 
was inadequate. When the line was worked by steam 
two Mallet engines had to be used for each train over the 
whole division and a third engine was necessary on steep 
gradients, but now only one electric locomotive is needed 
for the more level parts of the line and a second engine is 
added to the end of the train when ascending gradients. 
Since electric traction has been introduced the speed of 
the trains has practically been doubled. 

Sufficient plant has been installed in the power-house 
to enable twenty loaded goods trains to travel eastward 
over the division each day, but at present the number of 
trains that cover this journey is only twelve. Electric 
locomotives, however, also assist the steam trains on the 
heaviest gradients. 

We propose in this short article to deal more particularly 
with the Baldwin-Westinghouse electric locomotives, 
for these, of course, constitute the most novel feature of 
the undertaking. Each engine consists of two 135-ton 
units or halves, so that the total locomotive weight is 
270 tons. The train weights are so great that it is neces- 
sary to have part of the motive power at the rear in order 
to avoid excessive strain. As the trains are very long 
there is difficulty in signalling from the locomotive at the 
head of the train to the one at the rear, and as a result 
the engines are subjected to treatment which in ordinary 
service would be considered impossible. For example, 
it is not unusual for the rear locomotive to receive a signal 
to start a minute or even more before the head locomotive 
has been put into action. In consequence, the rear 
locomotive stands still during this period, notwithstanding 
that it is exerting its full tractive effort. This condition 
arises most frequently when the rail is wet or when the 
air brakes do not release promptly. Under such cireum- 


stances the train must frequently be allowed to drop 
back a little, and the attempt to start it must be repeated. 
Moreover, when a train on an up gradient comes to a 
stop the engine-driver may shut off power and apply the 





brakes, whilst the rear engine keeps pushing the train 
until its tractive effort is exceeded, by the front trucks 
being pushed together. 

Ordinarily these conditions would involve exceedingly 
careful manipulation, but the locomotives have been spe- 
cially designed to meet these conditions The rigid construc- 
tion of the three-phase induction motor and its freedom 
from commutator troubles are of the greatest importance 
in meeting these conditions. The liquid rheostat used, 
moreover, gives the smoothest possible graduation of trac- 
tive effort, and the latent heat of the steam that is generated 
therein makes possible the dissipation of an extraordinarily 
large amount of heat without difficulty. The inherent 
characteristics of the induction motor enables the loco- 
motive automatically to hold the train at a constant speed 
without the use of brakes. In this connection it seems 
the equipment has proved to be highly satisfactory, the 
heaviest train being handled down the mountain gradient 
by a single locomotive at a uniform speed of about 
15 miles per hour, with the air brakes held in reserve to 
bring the train to a standstill when necessary. 

Each half of the locomotive has two main trucks, which 
are connected by a Mallet type hinge, and each main 
truck has two driving axles embodied in a rigid wheel-base 
with a radial two-wheel leading truck. Buffing and 
pulling stresses are transmitted through the main truck 
frame and through a twin draft gear mounted on the 
main truck at each end of the unit. 

The cab is of the box type and is supported on the main 
truck entirely by spring cushion friction plates, and there 
is no weight on the centre-pins, the latter serving only to 
maintain the cab in its proper position on the truck. A 
driver’s compartment is provided at each end of each 
unit, the two units being so coupled as to enable the 
locomotive to be operated from either end. Each loco- 
motive has eight pairs of drivers coupled in pairs by side 
rods to a jack shaft between the two wheels, and each 
jack shaft is driven by two motors. These motors have 
wound rotors and the stators are wound for four or eight- 
pole operation. They are ventilated by forced draught, 
the air being supplied from the main ventilating duct, 
which also delivers cooling air to the phase converter and 
to the cooling towers for the liquid rheostat. Provision 
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CONNECTIONS FOR PHASE CONVERTER 


is made for two running speeds—14 and 28 miles per hour. 

When the locomotive is starting resistance is inserted 
in the secondary circuit of the motors by means of the 
liquid rheostat, the amount of resistance being varied by 
hand at the controller. When the engine is running at 
14 miles per hour, all the motors are connected in parallel 
and the eight-pole stator windings are brought into use. 
When running at 28 miles per hour the motors are also 
connected in parallel, but they then work with four poles, 
and the speed is consequently doubled. 


The two units which constitute the locomotive can be 
operated by the control gear at either end of the engine. 
The 11,000-volt current collected from the line is fed 
through an oil-type circuit breaker to the main trans- 
former, and the phase converter, which changes the 
single-phase current into polyphase current, is connected 
to the secondary of this transformer. To the extended 
shaft of the converter are coupled a ventilating blower 
for the motors and transformers and an air compressor 
for the train brakes, the latter being connected through a 
clutch. The phase converter is a single-phase induction 
motor with a short-circuited squirrel-cage rotor or 
secondary and with two primary windings on the stator. 
One of these windings is connected across the secondary 
of a transformer, and when the rotor is running there is 
generated in the second winding an electromotive force 
displaced 90 deg. in phase from that of the stationary 
transformer. The action of the phase converter may be 
explained as follows :—Suppose a two-phase induction 
motor be run by current in one phase only, then there 
will be two secondary currents in the rotor, one due to 
transformer action and the other displaced 90 deg. from 
this and due to the cutting of the single-phase field by 
the rotor bars. These combine to produce a rotating 
magnetic field, and it is this field that generates in the 
second phase an electromotive force in quadrature with 
that in the first. The accompanying diagram shows 
that this second phase has one end connected to the 
centre of the transformer secondary and another to one 
terminal of the motor, the other two terminals being 
connected to the extremities of the transformer winding. 
Thus a T connection is formed to produce three-phase from 
two-phase current, a large part of the motor current 
coming direct from the transformer. For starting 
purposes the rotor of a single-phase series commutator 
motor is mounted directly on the converter shaft. 





The | 


converter is forced ventilated, having a connection at its 
centre to the main ventilating duct. 

On the roof of each locomotive two pantograph current 
collectors are fixed, and they are arranged to be fitted, 
if necessary, with end horns which will automatically 
fold in when the pantograph is lowered by the tunnel 
trolley wire, and in this way the wide sliding sur- 
face will accommodate itself to the restricted tunnel 
clearances. There are four liquid resistances, one for 
each motor. They are operated in pairs, each pair 
having in common one storage reservoir and cooling 
tower, one circulating pump, and one operating mechanism. 

Each rheostat consists of a cast iron tank, in which 
are mounted electrodes consisting of metal plates. A 
hollow plunger is placed at the centre of the tank for 
regulating the height of the liquid, and is raised or 
lowered by the operating gear. There is also a motor- 
driven centrifugal circulating pump, which circulates 
the liquid to prevent excessive heating. The liquid is 
forced up through the bottom of the tank and over the 
top of the hollow plunger and back through the inside 
of the plunger to the storage reservoir. When the 
liquid is raised so as to submerge the lower ends of the 
plates current flows between the motor connected to the 
plates and the adjacent plates connected to earth, the 
circuit between the three phases of the motor being 
thus established. The higher the liquid rises on the 
plates the lower the resistance becomes. When the 
plates are entirely submerged the resistance is reduced 
to its minimum value. To keep the temperature of the 
circulating water as low as possible a portion is by-passed 
through the cooling tower containing a series of trays so 
arranged that the liquid will flow over them in a thin 
film, and is cooled by air from the main ventilating 
duct to which the towers are connected. The. main 
ventilating duct is supplied by a 36in. fan mounted on 
the shaft of the phase converter. The locomotives have 
an overall length of 105ft. 8in. and a total weight of 270 
tons. The driving wheels are 62in. in diameter. The 
highest recorded pull is 180,000 Ib. 

The power-house at Bluefield is laid out in accordance 
with the most modern practice, and we need not describe 
it in detail. It will suffice to say that it is equipped with 
ten Babcock and Wilcox Stirling type boilers and three 
10,000 - kilowatt Westinghouse double-flow reaction 
turbines. As the locomotives regenerate when descending 
gradients liquid resistances are provided to deal with the 
return current. When the amount of excess regenerated 
power reaches, say, 300 kilovolt-ampéres, relays connect 
up one of the water rheostats to the 11,000-volt bus-bars, 
and as soon as the regenerated power exceeds the capacity 
of one water rheostat by 360 kilovolt-ampéres another 
relay connects up a second water rheostat. The difference 
between the amount of excess regenerated power and the 
capacity of the water rheostats in service is made up by 
the generator. When the excess regenerated power 
falls to zero, and with one rheostat in service and all the 
rheostat load is supplied by the generator, one of the 
relays trips a circuit-breaker and disconnects the rheostat 
from the bus-bars. If two rheostats are in service and 
the excess regenerated power drops to 2000 kilovolt- 
ampéres, one of the relays opens the circuit-breaker 
which was closed first and cuts one rheostat out of service, 
the other rheostat remaining in until the excess regenerated 
power drops to zero, when this is also cut out of service. 
The water rheostats are placed outside the transformer- 
house at the power station. 

Single-phase 25-cycle current is transmitted along the 
railway at 44,000 volts, the wires being carried on catenary 
supports except in the tunnel, where the line passes 
above ground over the summit. There are two single- 
phase lines, each of which consists of four No. 00 seven- 
strand hard-drawn copper wire. <A jin. earth wire is also 
carried on the poles. The high-tension insulators are 
of the four-petticoat pin type and are 12in. in diameter. 
All current for operating the trains is taken from trans- 
formers, which lower the pressure to 11,000 volts. These 
transformers are placed at five points on the line, and 
with the exception of those at West Vivian, where the 
apparatus is only temporary, they are housed in buildings. 

No attendants are required in the sub-stations because 
the oil circuit-breakers are controlled from adjacent 
signal towers or passenger stations or from yard offices. 
The total capacity of all the sub-stations is 28,000 kilovolt- 
ampéres. All the transformer units are of the Westing- 
house single-phase oil-insulated waterproof type, the 
water for cooling being taken from the company’s pipe 
line. In the distributing system no supplementary feeders 
are required, as the power supply is effected entirely by 
means of the contact lines. 

With the overhead construction work we do not propose 
to deal, but it may be mentioned that in order to guard 
against the effects of induction on telegraph wires it was 
decided to place the transforming stations somewhat 
closer together than would have been required by voltage 
considerations and losses, and to place the end sub-stations 
near the ends of the line. This has resulted in feeding 
each important or long section of trolley line from both 
ends, and in consequence the current fed to the trains 
in a section between sub-stations flows in both directions 
in the trolley wire and track circuits, and the induced 
voltage in parallel telephone and telegraph lines is more or 
less neutralised. Track transformers or boosters, however, 
are connected in the trolley and track circuits at intervals 
of about one mile. The track transformers have the 
primary windings connected in series with the trolley 
and the secondary connected in series with the track at 
the middle points of the impedance bonds which are 
needed for the signals. These booster transformers are 
mounted on signal bridges, the track connections being 
carefully worked out so as not to interfere with the signals. 
They compel the return current to flow in the track rails, 
There are two sets of coils wound on the core of each 
transformer, one for the east-bound track and the other 
for the west-bound track. Hence only one transformer 
is required at each point. In practice this arrangement 
has proved quite satisfactory, it having been found that 
the telegraph and telephone circuits are not interfered 
with in any way. 

The scheme was designed by Messrs. Gibbs and Hill, 
consulting engineers to the railway, and all the work with 
the exception of the power-house and repair shop was 
carried out by a special staff acting under the direction 
of the engineers, 
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THE ROYAL AGRICULTURAL SHOW AT 
NOTTINGHAM. 
No. III.* 
In last week’s issue we briefly alluded to the new | 
four-cycle semi-Diesel engine which was exhibited | 


an aperture is formed, which is closed by a detachable | secure the gudgeon-pin in position, and the small-end 
cover, and provides easy access to the water-space when 
| necessary. 
|in position by a series of pegs, arranged half in the | the gudgeon pin. 
rings themselves and half in the collars formed 
between the grooves. 


| bearing is made in two halves to allow adjustment 
The piston has five rings, which are kept | for wear without removing the piston or disturbing 
| Carried on a bracket on the combustion head is 
a cast iron box, which contains the mechanism for 





Each ring has an oil groove 





























Fig. 8—TURNER’S 4-CYCLE SEMI-DIESEL 


for the first time by E. R. and F. Turner, Limited, | turned 


Ipswich. This engine is built in three sizes, which 


are rated at 12, 17, and 24 brake horse-power. 
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The | small end bearing along a tube fixed to the connecting- 





ENGINE Fig. 9-TURNER’S SEMI-PORTABLE OIL ENGINE 


is | operating the fuel pump, and to the lower side of 
this box the plunger fuel pump is attached. This 
pump has wing-type valves on the suction and 


round its circumference. The piston 


lubricated by oil under pressure and oil is led to the 





























“Tue Encineer” 

















Fig. 10—END VIEW OF TURNERS ENGINE, SHOWING PUMP AND VALVE MECHANISM 


illustrations—Figs. 8, 9, and 10—show fairly clearly 
the chief external features of the design. The bed- | 
plate extends practically the full length of the cylinder, | 
and to the rear end of the latter the combustion head 
is bolted by means of flanges. The usual gutter 
is provided round tke base of the bed-plate. The 
main bearings are of phosphor bronze, with heavy 
cast iron caps and ring lubrication. An extension | 
of the left-hand main bearing cap carries a sight-feed | 
lubricator for the crank-pin centrifugal oiler. Under- | 
neath the left-hand bearing is a duct forming the | 
air intake, while from the opposite bearing cap is hung | 
the casing which encloses the cast iron skew gear | 
wheels for actuating the side shaft. This casing | 
forms an oil bath in which the oil level can be readily 
observed. Close up to this is one of the ring- | 
Jubricated bearings in which the side shaft revolves, | 
the bearing in this case being of cast iron with an | 
adjustment screw for alignment. The cylinder liner | 
is pushed in from the rear end and bolted to a flange | 
on the inside of the combustion head before the | 
latter is secured to the cylinder. This arrangement | 
permits of axial expansion of the liner, joints at each 
end being provided to prevent leakage to or from 
the jacket spaces, the forward joint being in the 
nature of a gland. The length of the liner is such 
that the piston is totally enclosed when at the extreme 
end of its stroke, thereby preventing foreign matter 
getting access to the surface. In the top of the jacket 











* No. Il. appeared July 9th. 


delivery branches, and is operated by a cam on the 


rod, this tube being supplied with oil from the sight- 
side shaft and lever. One end of the lever actuates 


feed lubricator on the main bearing cap through a 
centrifugal oiling ring on the crank web. This ring | the plunger and the other end is connected to a 
| ‘‘ pecker,” which is subjected to a reciprocating 
| motion varying according to the speed of the engine 
and the displacement of the governor balls. This 
variable movement is conveyed through a cam and 
roller to the fuel pump, thereby controlling the supply 
of fuel as required. 

The governor bracket is bolted to the top of the 
pump casing as shown, the vertical shaft having 
ball bearings to take the thrust of the skew gearing. 
Cast integrally with the governor bells are fingers 
| which, when the balls move outwards, press on the 
hardened steel end of the spindle and raise the 
sleeve, the motion being communicated to the rod 
carrying the pecker block. The lubrication of the 
| moving parts of the governor is well thought out. 


On the top of the water jacket is bolted the air 
inlet valve bracket. Both the air inlet and exhaust 
valves are contained in guides, which may be easily 
removed. The exhaust valve is immediately below 
the air valve, and either may be taken out and 

| replaced easily. One cam serves to actuate both 
valves. The cooling and scavenging of the bulb 
| are effected by a snifter or air valve allowing a charge 
| of air to be drawn into the bulb at each suction 
| stroke. The fuel injector is secured to the bulb and 
also delivers oil through the crank to the connecting- | depends for its action on a spring-loaded valve, which 
rod big end bearings. Two set screws are used to | is lifted from its seat by the action of the fuel pump. 

















Fig. 11—CLAYTON AND SHUTTLEWORTH’S SEMI-DIESEL 
ENGINE 
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For the more viscous fuels a heater is provided on the all over and accurately balanced with cast iron weights 
exhaust pipe. fitted and secured to the crank webs. The bearings 

Fig. 11 gives a general view of the new vertical are adjustable and in halves, and the connecting-rod 
valveless semi-Diesel engine exhibited by Clayton is of mild steel, with adjustable gun-metal bearings 
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Pig. 12—FIELDING AND PLATT’S SEMI-DIESEL ENGINE 


and Shuttleworth, Limited, Lincoln. It operates | at each end. The governor is of the spring-loaded 
‘on the two-cycle principle, and its general features | centrifugal crank shaft type, operating upon the 
resemble those of the horizontal engine which this | stroke of the fuel pump and regulating the fuel 
firm has placed on the market. The crank case is! supply in relation to the load on the engine. The 


The exhibits of Fielding and Platt, Limited, 
Gloucester, had to be considerably restricted in 
number owing to the large amount of work which 
this firm has on hand in connection with presses for 
shells. The engines shown included an 84 brake 
horse-power suction gas engine and a 32 brake 
horse-power horizontal semi-Diesel running on crude 
oil. Fig. 12 represents the 32 brake horse-power 
size. It is built in sizes varying from 11 brake 
horse-power to 160 brake horse-power, the engines 
above 80 brake horse-power having two cylinders. 
The engine works on the four-cycle system, the fuel 
being injected into the vaporiser by means of a pump 
operated from the side shaft. This pump has also 
another valve under the control of the governor, 
which allows some of the fuel oil to be returned to 
the tank when the load falls away. The engine is 
fitted with an air-pressure self-starter and automatic 
valve, and will operate on any kind of heavy oil with 
a consumption of less than 4 Ib. per brake horse-power 


| hour. The valves are of the mitre pattern of large 
| area and the exhaust valve has a renewable lubri- 


cated guide. The induction valve is of mild steel 
and seats in a cast iron housing fixed above the 
exhaust valve. 

The great desideratum at the present time amongst 
farmers is machinery for economising labour. Such 
| an appliance is shown in Figs. 13, 14 and 15, which are 
| views of the combined side rake; tedder and swath 
| turner for which Messrs. Bamford’, Uttoxeter, were 
| awarded one of the Royal Agricultural Society’s 
| silver medals. This machine is in several respects a 
| new departure from the existing types of side rakes 
|and tedders. It may be used as a side rake, and 
| by the movement of a lever the gearing is reversed 
|}and the machine converted into a tedder. Again, 
‘by removing the centre strip from the rake bars the 
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Fig. 13—BAMFORD’S COMBINED HAYMAKING MACHINE Pig. 14—-MACHINE ARRANGED FOR SWATH TURNING 


flanged at one end to receive the cylinder, the | cylinder, piston-pin and crank-pin are lubricated from 
opposite end being constructed to fit the bed. By | a treble-action forced sight-feed pump worked by the 
removing the air inlet valves on the sides the big end | motion of the crank shaft. Any part can be flushed 
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Fig. 15—BAMFORD’S COMBINED HAYMAKING MACHINE 
bearing of the connecting-rod is easily accessible. | before starting. The main bearings are fitted with 


The crank shaft is of Siemens-Martin steel, with the | ring lubrication from dust-proof oil wells arranged 
throw cut out of the solid forging. It is machined | beneath the bearings. 





| machine becomes a swath turner, which will deal 
| with two swaths simultaneously and will in addition 
| put into small windrows a crop which has been tedded 
| out. In the plan—Fig. 15—it will be observed that 
| the rake reels (1) have angular ends to give a variable 
| action to the rakes, which means an increased sweep 
| for side raking, while for tedding purposes the tines 
| meet the crop at an angle. Motion is conveyed to 
| the rake reels by the bevel gearing shown at (3), the 
forward set of gears giving a slow forward speed of 
| the rakes for raking, and the reverse gearing a quick 
| motion for tedding. The teeth of the bevel wheels 
are cut spiral and run very silently in a g<ar-box 
| filled with grease. It will be noted that the gear-box 
and rake reels form a unit with the main frame. The 
machine has an improved stripper board (5). which 
| is not required for tedding purposes. It is secured 
| by means of a spring pivot so that a slight downward 
| pressure on the board causes it to fall into a vertical 
| position clear of the tine bars. The danger of the 
| tines striking the board and causing damage is thus 
obviated. The spring steel tines (6) also contain a 


| new feature. They are formed with a helical coil 
| at their upper end, giving flexibility in all directions, 
| and can be readily detached by simply removing one 


bolt. 








THE report for the year ended March 31st, 1914, of the 
Board of Railway Commissioners for Canada shows that 
in train accidents 21 passengers were killed and 230 injured 
and 59 servants killed and 178 injured. From all causes 
31 passengers were killed and 339 injured, 240 ser- 
vants killed and 1250 injured, and 314 other persons 
killed and 310 injured. Included under the other per- 
sons were 238 trespassers killed and 164 injured. 
The total shows a decrease of 49 in the fatal cases 

|and of 332 in the non-fatal, which good result is 
ascribed to the activity of some of the railways in the 
‘“‘ Safety First Movement.” There were 81 collisions 
investigated during the year, 64 derailments, 136 highway 
crossing accidents, and 433 various other accidents, 
| making a total of 714 inquiries into 238 fatal and 938 non- 
fatal cases. During the preceding year there were 621 
accidents inquired into, which involved the death of 277 
persons and injury to 865. The number of passengers 
during the year was 46,185,968 and the number of 
employees 178,652. 
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THE UPKEEP OF LOCOMOTIVES ON IRISH 
RAILWAYS. 


THE reports for 1914 of the Irish railway companies are 
of greater value and of greater interest than those of the 
English, Welsh and Scotch companies, in that they not 
only reveal the actual receipts and expenditure but give 
the comparative figures for 1913. The Irish companies 
are not under the control of the Government and have 
not therefore received any payments from the State to 
make up their net receipts for 1914 to the 1913 level, as 
has been done with those companies which are under 
Government control. Their receipts, expenditure and 
work done on the line and in the workshops have not 
been appreciably disturbed by naval and military require- 
ments, and, consequently, the actual figures may be 
given. The reports for 1913 of all the companies in the 
United Kingdom were the first presented in the new form 
ordered by the Railway Companies (Accounts and Returns) 
Act of 1911, but the companies were exempted from 
including any comparative figures in the first report. 
This exclusion, in most of the financial and statistical 
returns, was, with the English, Welsh and Scottish com- 
panies, for reasons that are now well-known, continued 
in the reports for 1914, and as 1915 will be similarly affected 
in part or in full, it would seem that not until early in 
1918, when the reports for 1917 begin to appear, can any 
comparative figures for other than the Irish companies 
be available. 

Work Done in 1914. 


One of the best tests of the work done by a railway 
company is to be found in its mileage tables. We will, 
therefore, briefly notice the differences of the Irish com- 
panies in their mileage figures for 1914 when compared 
with 1913. We shall not, however, in this review notice 
any company which owns less than ten locomotives, nor 
the County Donegal, which, being a joint line, issues no 
public statement. 

The mileage tables in the new form of accounts are 
five in number :—(1) Train miles of loaded trains; (2) 
total train miles, including empty trains run for traffic 
purposes on either the forward or return journey; (3) 
shunting miles; (4) other miles—assisting, light, &c.; 
(5) total engine miles. The first two appear under the 
three heads of coaching, goods and total, and the third 
—shunting miles—under coaching and goods. In each 
column there are at least nine sets of figures. If rail 
motors are used there are twelve sets of figures, and, if 
electric traction also, fifteen. Our comments deal only 
with the miles run by the company’s steam engines. Any 
other item affecting the locomotive expenditure that we 
think worthy of notice we shall mention. 

The Belfast and County Down records 17,000 more 
loaded coaching, miles and 22,000 more total coaching 
train miles in 1914.than in 1913. There was a decrease 
of 6000 loaded goods miles, but an increase of 2000 total 
goods train miles. There was a decrease of 13,000 
coaching shunting miles, but an increase of 7000 goods 
shunting miles. The mileage run over other companies’ 
railways rose from 198 in 1913 to 1179 in 1914. The 
locomotive repairs and renewals fell from £8645 in 1913 
to £3517 in 1914, a decrease of £4800 in materials account- 
ing for this. A tank engine of the 0-4-2 type was replaced 
by a tender engine of the 0—6—0 class, and a charge of £1950 
for the revenue portion of the new engine was made. 
The sum of £2000 was transferred to the locomotive 
renewal fund, but, notwithstanding, the cost of the 
maintenance of locomotives was down £1400 owing to 
the decrease of the £5000 in repairs. Fuel cost £1000 
more, but economies in other directions made the increase 
in running expenses only £100. 

The Cork, Bandon and South Coast had 2000 more 
goods loaded miles, 2900 more total goods miles, 2000 
more coaching shunting miles, and 6000 more goods shunt- 
ing miles. There was, however, a decrease of 9000 miles 
assisting. Owing principally to an increase of £1000 in 
fuel and of £74 for water, and that the credit for engine 
power supplied to other departments was £155 less, the 
total running expenses rose from £13,658 in 1913 to 
£15,136 in 1914. 

The Dublin and South-Eastern had a decrease of 9000 
loaded passenger miles and an increase of 3000 total 
goods miles. Coaching shunting miles were 3000 less, but 
goods shunting were 9000 more. Repairs of locomotives 
increased from £9536 to £10,362 and running from £40,825 
to £43,059. The latter increase was principally due to 
wages being £365 higher, fuel £1500 higher, and a slight 
increase in water and lubricants. 

The Great Northern (Ireland) had a decrease of 48,000 
in loaded coaching miles, but an increase of 63,000 in 
loaded goods miles. The total coaching miles were 
51,000 less and the total goods miles 56,000 more. Some 
changes were apparently made in classifying the shunting 
miles, as an increase of 134,000 coaching shunting miles 
was accompanied by a decrease of 112,000 goods shunting 
miles. There was a decrease of 100,000 in assisting and 
light miles. Whether the replacement of five 4-4-0 
tender engines by five 4-4-2 tank engines contributed to 
the last economy we cannot say, but the saving reflects 
credit. The locomotive maintenance account was reduced 
from £66,874 in 1913 to £63,020 in 1914. This is partly 
accounted for by the fact that in 1913 there was a charge 
of £37,582 for new locomotives and of £9794 for ‘‘ steam 
rail motors scrapped.” On the other hand, workshop 
expenses were up £3000 and the transfer to the depreciation 
account was £22,000, as against £19,582 in 1913. There 
are now no rail motors on the Great Northern. 

The Great Northern reports furnish us with an illustra- 
tion to support the view more than once expressed in these 
columns that some instruction is necessary as to what 
constitutes a “‘repair” to be reported. In the report 
for 1913 the number of locomotives shown as having been 
lightly repaired was 1314, but when the time came to show 
in the report for 1914 the 1913 comparative figures this 
was given as 11. 

On the Great Southern and Western the loaded coaching 
mileage was 25,000 less. There was a decrease of 16,000 


in the total coaching miles, of 7000 in the total goods, of 
6000 in the coaching shunting, of 32,000 in the goods 
shunting, of 10,000 in assisting and light. and the total 
mileage was 72,000 less. 
engines and one less tank engine. 
renewed in 1914 as against four in 1913. 


There were five more tender 
Six locomotives were 
Owing to an 





increase of £2400 in renewals and £3000 in repairs the 
locomotive maintenance rose from £78,818 in 1913 to 
£84,225 in 1914. Due principally to wages being £3200 
more and fuel £10,000 more the running expenses rose 
from £212,534 to £227,005. 

The Londonderry and Lough Swilly had 200 less loaded 
passenger miles and 200 less loaded goods, but an increase 
of 700 miles in assisting and light. Repairs were down 
£400, but workshop expenses increased £100, and locomo- 
tive maintenance, therefore, fell from £2944 in 1913 to 
£2631 in 1914. Running expenses were down £170, due 
to fuel falling from £6101 to £5946. 

On the lines of the Midland Railway Northern Counties 
Committee there were decreases as follows :—Loaded 
coaching 11,800, loaded goods 16,400, total coaching 
23,000, total goods 4300. Shunting, goods, increased 
6000 and assisting increased 1800. In 1913 there were 
27,412 rail motor miles, but none in 1914, so evidently 
the Committee has, ‘like the Great Northern (Ireland) 
Company, dispensed with the rail motors, of which in 
1913 it had two. The Committee has two more tender 
engines of the 4-4-0 class and one more 0-4-0 tank 
engine. Locomotive maintenance rose from £18,992 to 
£22,203, principally due to £3364 on purchase of new 
locomotives, which item was set off to a small degree by 
a saving of £500 in workshop expenses. The Northern 
Counties Committee and the Lough Swilly Company were 
the only railways in Ireland which were able to reduce 
their fuel bill. The reduction on the Northern Counties 
was from £39,216 to £36,922. Thanks to this, the running 
expenses fell from £68,120 to £66,052. 

The Midland Great Western had 62,000 less loaded coach- 
ing miles and 63,000 total coaching miles. The loaded goods 
miles were up 10,000 and the total goods 52,000. Coaching 
shunting was down 70,000 miles, but goods shunting up 
27,000. Assisting, light, &c., miles decreased by 5000 
and the total mileage by 60,000. Whilst renewals 
decreased by £968, repairs increased by £3700 and work- 
shop expenses by £1200, and the locomotive maintenance 
consequently increased from £30,751 in 1913 to £34,764. 
Running increased from £108,257 to £110,170, due to a 
rise of £1300 in wages, of £320 in fuel, and of £940 in mis- 
cellaneous expenses. Lubrication showed a decrease of 
£340. 

On the Sligo, Leitrim, and Northern Counties there was 
evidently a change in the classifications of the loaded 
mileage, as an increase of 20,000 in coaching loaded miles 
was equalised by a decrease of 21,000 in loaded goods 
miles. The total mileage had an increase of 9000 due to 
the goods shunting mileage being up by that amount. Loco- 
motive maintenance fell from £1957 to £1765, due to £390 
having been taken from the Renewals Fund, although 
there was an increase of £250 in repairs. 





Cost oF RENEWALS AND REPAIRS. 


Four of the nine companies renewed some engines 
during the year 1914. This was done in the following 
proportions of the number of engines owned :—Northern 
Counties Committee, 3.5 per cent.; Belfast and County 
Down, 3.3 per cent.; Great Southern and Western, 
1.9 per cent.; Midland Great Western, .7 per cent. The 
proportions which received heavy repairs were as follows : 
—Lough Swilly, 56 per cent.; Northern Counties, 49 per 
cent.; Great Southern, 43 per cent.; Sligo, Leitrim, and 
Northern Counties, 40 per cent.; Great Northern, 37.7 per 
cent.; Midland Great Western, 37.4 per cent.; Cork and 
Bandon, 35 per cent.; County Down, 33.3 per cent.; 
Dublin and South-Eastern, 27 per cent. The number of 
instances in which light repairs were given, which in some 
cases were more frequent than the number of locomotives 
owned were :—Great Southern, 5.6 per cent.; Great 
Northern, 12.6 per cent.; County Down, 26.6 per cent.; 
Midland Great Western, 29 per cent.; Lough Swilly, 
43.7 per cent.; Northern Counties, 49 per cent.; Dublin 
and South-Eastern, 60 per cent.; Cork and Bandon, 
160 per cent.; Sligo and Leitrim, 420 per cent. 

The cost of the renewals divided by the number of loco- 
motives owned worked out at :—Midland Great Western, 
£18.7; Great Southern, £37.5; Northern Counties, £50 ; 
County Down, £65. The cost of repairs, heavy and light 
combined, divided by the number of locomotives owned, 
was :—County Down, £117; Lough Swilly, £126; Dublin 
and South-Eastern, £148; Cork and Bandon, £155.7; 
Great Southern, £167.2; Great Northern, £173 ; Northern 
Counties, £190; Midland Great Western, £196; Sligo 
and Leitrim, £200.8. The whole of the locomotive 
maintenance averaged per engine :—Lough Swilly, £164.4 ; 


Dublin and South-Eastern, £169; Sligo and Leitrim, 
Northern 


£176.5; Midland Great Western, £250; ) 
Counties, £258.2; Great Southern, £262.4; County 
Down, £274.6; Cork and Bandon, £274.8 Great 


Northern, £330. 

In running the wages bill per locomotive was :—Lough 
Swilly, £110.2; Sligo and Leitrim, £146.5; Dublin and 
South-Eastern, £161.7; Cork and Bandon, £217; Great 
Southern, £231; County Down, £242.2; Northern 
Counties, £247.7; Great Northern, £260; Midland Great 
Western, £278.5. The fuel bill per engine was :—Sligo 
and Leitrim, £332.4; Lough Swilly, £371.6; Dublin 
and South-Eastern, £412.8; Great Southern, £424.2; 
Northern Counties, £429.3; Midland Great Western, 
£458 ; Cork and Bandon, £481.4; County Down, £485.3 ; 
Great Northern, £507.4. The total running expenses per 
engine were :—Sligo and Leitrim, £517.2 Lough Swilly, 
£524.7; Dublin and South-Eastern, £615; Great 
Southern, £707.2; Cork and Bandon, £756.8; Northern 
Counties, £768 ; County Down, £788.7; Midland Great 
Western, £800 ; Great Northern, £857.7. 


EARNINGS PER LOCOMOTIVE. 


The total passenger receipts divided by the number of 
locomotives worked out at :—County Down, £4269.9; 
Great. Northern, £3100; Dublin and South-Eastern, 
£2618.8; Great Southern, £2470; Northern Counties, 
£2406 ; Cork and Bandon, £2391 ; Midland Great Western, 
£2066 ; Lough Swilly, £1636 ; Sligo and Leitrim, £1178.7. 
The total goods receipts per locomotive were :—Great 
Northern, £3083; Cork and Bandon, £2947; Great 
Southern, £2613.3; Midland Great Western, £2613; 
Northern Counties, £2256; Sligo and Leitrim, £1903.7 ; 
County Down, £1507 ; Dublin and South-Eastern, £1430 ; 
Lough Swilly, £1252. The total receipts, passenger and 
goods, divided by the number of locomotives owned, 
worked out at ;—Great Northern, £6183 ; County Down, 





Cork and Bandon, £5338; Great Southern, 
£5083.3; Midland Great Western, £4679; Northern 
Counties, £4662; Dublin and South-Eastern, £4048.8 ; 
Sligo and Leitrim, £3082.4; Lough Swilly, £2888. 

The percentage of goods traffic to the whole—a factor 
that has to be remembered when considering mileage— 
was :—Sligo and Leitrim, 61.80 per cent.; Midland Great 
Western, 55.84 per cent.; Cork and Bandon, 55.20 per 
cent.; Great Southern, 51.41 ; Great Northern, 49.87 per 
cent.; Northern Counties, 48.40 per cent. per cent.; Lough 
Swilly, 43.35 per cent.; Dublin and South-Eastern, 35.32 
per cent.; County Down, 26.09 per cent. The average 
mileage per locomotive was :—Great Northern, 29,354 ; 
County Down, 29,111; Cork and Bandon, 27,413; Great 
Southern, 26,000; Northern Counties, 25,640; Midland 
Great Western, 25,252; Dublin and South-Eastern, 
22,659 ; Sligo and Leitrim, 21,600; Lough Swilly, 19,000. 
The respective position taken by the companies in the 
above lists may be seen in the following table :— 


£5776.9 ; 


Midland-Northern 


Dublin and South- 


, and 
nties. 





Great 





Western. 


| Siigo, Leitrim 





South Coast. 
__Eastern. 
Great Northern— 
Ireland. 
Great Southern and 
__ Western. 
Londonderry and 
Lough Swilly. 
Counties. 
Midland 


Belfast and County 
____ Down. 
Cork, Bandon and 


Northern Cou 








Proportion of stock of locomo- 
tives— 
Renewed eiow 
Heavily repaired - 
Lightly repaired.. .. . --| 
Percentage of cost to stock 0!) 
locomotives— 


wm 
“1 
Pee. 
te 
=! 


| 
Renewals | 
RONG. 5. ee, 20 ae | 
Locomotive department . . | 
Wages forrunning .. .. | 
Fuel Sa ae 
Total running expenses .. | 
Receipts to number of aaa rae 
tives owned— 
Passenger receipts 
Goods receipts .. . ‘ 
Total receipts .. .. .. . | 
Percentage of goods to total) 
ae | 
Average mileage 
tiveowned . 


term mee | 


cave aor 
“emi oS 


a rors 

one om | 

wewewweni 
x 

ee OS oe 


eS a 
wien 
“32 te 


per locomo-) 
| 
Amerie ie: 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


“ AKROYD” V. “ DIESEL.” 


Sir,—I should appreciate a little of your space to bring before 
your readers an injustice to British engineering. By dint of 
much booming the name “ Diesel ’’ has become associated with 
a cycle in internal combustion engines which was a British 
invention, and although late in the day, I think the time has 
arrived when honour should be given where honour is due. 

On May 8th, 1890, I applied for and secured a British letters 
patent No. 7146 for an oil engine embodying a cycle which was 
then absolutely novel and original, namely, that of injecting 
oil into heated and compressed air to control the time of ignition. 
Up to the date of this patent it had been accepted as an axiom 
in four-stroke cycle engines that the charge of air and gas or 
vapour must be thoroughly mixed in the cylinder before being 
compressed. 

Later patents of mine, No. 15,994, dated October 8th, 1890, 
and 3909, dated February 29th, 1892, are the ones under which 
Richard Hornsby and Sons, Limited, of Grantham, manufactured 
the engine known as the “‘ Hornsby-Akroyd.” 

I desire to draw attention to the fundamental difference in 
these two patents No. 7146 and 15,994. In the former the oil 
is not injected into the compressed air until the latter part of 
the compression stroke ; consequently there is no limit to which 
the compression pressure can be taken without fear of pre- 
ignition, or, in other words, the oil is injected to control the time 
of ignition, as during the compression stage only an inert gas 
is being dealt with. 

This is identically the same cycle as that employed in the 
** Diesel’ and so-called ‘‘semi-Diesel’’ engine. The later 
patent, No. 15,994, dated October 8th, 1890, separates the oil 
vapour and the air by means of a narrow neck so that the air 
is Compressed on to the oil vapour, the oil being injected during 
the induction stroke. This cycle was developed to fulfil the 
then requirements of a comparatively low compression pressure 
simple engine. In the course of a paper on this subject, read 
before the Society of Arts, May Ist, 1891, Professor Robinson 
referred to the “‘ new cycle ” brought out by me. 

I notice that in a paper read before the Institute of Mechanical 
Engineers by Mr. Chorlton, of Lincoln, and published in the 
“* Proceedings ’’ of the Institute for March and April, 1915, the 
author asks that a better name be found than the unsuitable 
“‘ semi-Diesel,” and emphasises it is really the “ Akroyd” 
engine. I would go further and say that a better name, and, 
taking the facts of the case into consideration, a more just 
name could be found than either “ Diesel’ or “* semi-Diesel,” 
and that is ‘‘ Akroyd cycle’ for both types. I claim that the 
credit of being the original inventor of the cycle which has made 
possible the present-day high-compression pressure in oil engines 
belongs to me just as surely as the four-stroke cycle belonged 
to Dr. Otto*, in which compression pressures were practically 
limited. 

I have been away from the commercial world for many years 
now, and I have no monetary interest in the matter at all ; 
but I do think that British engineering should receive an 
acknowledgement which is its due. 
HERBERT AKROYD STUART. 
Claremont, West Australia, May 26th. 

* Rather to Beau de Rochas.—Ed. Tue E. 


MR. TOMLINSON’S HISTORY OF THE NORTH-EASTERN 
RAILWAY. 


Srr,—I have read this admirable book with much pleasure, 
but like your reviewer I have found the type of paper adopted 
very trying to the eyes. If in a future edition the number of 
local maps could be increased, readers who are unfamiliar with 
the North-Eastern district would find the text easier to follow. 
For example, though due mention is made of Whiteleahead as 
the highest summit reached on any railway in England, the 
point is not shown on any of the maps provided. 

The author has collected an immense number of statements 
from old books and papers, and quotes them without any 
comment of his own as to their probable accuracy, and the 
reader must exercise his own discretion in giving them credence. 
If incautious, he may even believe from a sage on page 263 
that in 1835 it was possible to travel from Hexham to Blaydon, 
sixteen miles, at forty-eight miles an hour; or he may omit to 
notice that a list of gradients given on page 305 are not those 
of the Jine as actually constructed. 

The fact remains, however, that the book is easily the best 
of its kind, and is a valuable addition to our railway literature. 

July 14th. W. B. THompPson, 
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RAILWAY MATTERS. 


THe London and North-Western Railway Company 
reports 1603 casualties amongst the members of its staff 
who are serving with the colours. Of these 209 have 
been killed in action or drowned, 78 have died of wounds, 
&c., 80 are missing, 1073 have been wounded, sick, &c. 
Of these 30 suffered from gas poisoning. Prisoners of 
war number 163. Of the 1073 men disabled 630 have 
returned to duty. From the North-Eastern Railway 
Company 7495 men have joined the colours ; 103 have died. 





THE Railway Gazette is responsible for the announcement 
that owing partly to the staff of inspecting and assistant 
inspecting officers in the Railway Department of the 
Board of Trade having been reduced from five to three, 
there are to be fewer inquiries into train accidents and 
accidents to railway servants. This decision has been 
brought about by the further fact that railway officers 
are all exceedingly busy and cannot find time to assist in | 
holding inquiries, and the men are working at such high | 
pressure that they cannot be spared to give evidence. 

A PROFESSORSHIP of transportation has been founded | 
in the Harvard Graduate School of Business Administra- | 
tion, and the chair is to be named after Mr. James J. Hill, | 
the former president of the Great Northern Railway, | 
U.S.A. An endowment of 125,000 dols. has been provided | 
by over seventy-four railroad presidents, bankers and 
other friends and admirers of this well-known builder and 
operator of railroads, who expressed the opinion that 
there was a place and need for instruction in the funda- | 
mental principles of railroad operation and administration. | 


PERMANENT way engineers experience considerable | 
trouble with the frequent renewal of the sleepers at points | 
where locomotives are overhauled owing to hot fire falling 
on the sleepers and burning them. It having been 
suggested that damage would also be caused by the same 
to steel sleepers, this point has been cieared up by the 
Bessemer and Lake Erie Railroad engineer of track, who 
states that there is no marked or excessive corrosion of 
steel sleepers where fires are cleaned. It is believed that 
corrosion may be greater at such points, but his experience | 
with sleepers used under such conditions for the last four | 
to six years shows that the matter is not serious. On the 
Bessemer and Lake’Erie steel sleepers have been for some 
years the standard equipment. 


THE result of the past year’s working of the G.B. 
surface-contact system at Lincoln has, according to 
Electrical Engineering, been the slight increase in running 
costs per car mile of from 5.91d. to 6.37d. The cost of | 
repairs to the G.B. equipment, whilst slightly less than | 
in the previous twelve months, is still considerably in 
excess of the average guarantee of £90 given by the | 
company, and the actual average cost of repairs to the | 
equipment has now increased to £110 per annum. Mr. 
Stanley Clegg, the tramway manager, however, points 
out that evidently the £90 guarantee was on the basis | 
that the G.B. system would be applied in many other | 
towns, and that in consequence the cost of repair parts | 
would be considerably less than was now actually the | 
case when they all have to be made specially as required. | 


A VERY important factor in the question of cab signalling 
is the necessity for uniformity due to the exercise of 
running powers. An excellent illustration was furnished 
in the accident of March 17th at Chaloner’s Whin, North- 
Eastern Railway. Past this signal-box there run every 
day not only the engines of the parent company, but those | 
of the Great Northern, Midland, London and North- 
Western, Lancashire and Yorkshire, and Great Central ; 
so before the North-Eastern Company could have a cab | 
signalling system at this point all the engines likely to | 
pass there must be fitted with the system. On the other 
hand, the North-Eastern must have the same system as | 
tae North British, because of the Edinburgh traffic, and 
as the Midland, because of the Bradford trains. Other 
illustrations of the difficulty could be given. 


AccorpD1nG to Bulletin No. 175 of the American Railway 
Engineering Association, the Delaware, Lackawanna and 
Western Railway started to use screw spikes instead of 
cut spikes for holding the rail to the sleeper early in 1910, 
and during the past five seasons 5,120,000 flat-bottom 
tie plates and approximately 12,272,000 screw spikes 
have been placed in new and old tracks. The same com- 
pany also commenced to use creosoted sleepers on an 
extensive scale in 1910. It was found, after some years’ 
experience, that much damage was done to the sleepers 
by the use of flange tie plates, and it would seem from our 
reading that it was this that led to the adoption of the 
screw spike, as it held the road tight to gauge and allowed 
for the use of a flat-bottomed tie plate. The latter are 
Zin. by 10gin. by jin. The sleepers are adzed and bored 
by machine and two machines adze and bore 5000 sleepers 
per day without difficulty. The cost per sleeper for 
adzing and boring, including interest, depreciation, 
operation, running repairs, electrical current for opera- 
tion, does not exceed 1} cents (?d.) per sleeper. From some 
other figures given in the Bulletin it appears that the cost 
of boring sleepers on the job is 34 cents (1}d.) each. 


THE work of electrifying the railway line between 
Victoria Station, Manchester, and Bury, vid Prestwich is, 
according to the Manchester Guardian, making such 
progress that it is possible that the new service may be 
ready, at least in a restricted form, by the beginning of 
November. The war has delayed operations, especially 
as regards the construction of the new power-house at 
Clifton Junction, but this temporary difficulty will be 
met by a supply of electricity from the Manchester 
Corporation. Trial runs have already taken place over 
various parts of the line. Unlike the Bury and Holcombe 
branch, the system used is the third-rail one, as on the 
Liverpool and Southport line, and the cars will also follow 
the Southport pattern, being of the corridor type, and 
each one accommodating between ninety and one hundred 
passengers. The districts served by the Manchester to 
Bury line include Woodlands Road (Cheetham), Higher 
Crumpsall, Heaton Park, Prestwich, Whitefield, &c. At 


present the week-day service comprises some sixty trains 
each day in each direction, and the electrification of the 
service will not only increase the number of trains but 
their speed will be accelerated. 





| forced draught is necessary to get good results. 


| crusted thickly over its head. 


| connected with a vacuum pump. 
| leaves on the surface of a ribbon of filter paper over the 


NOTES AND MEMORANDA. 


An American private owner has recently installed a 
rather novel motor-house. He is somewhat restricted in 
space, and to avoid the trouble of backing in or out of the 
motor-house, he has had it fixed on a turn-table, so that 
he can always drive head in and head out. This is no mere 
eccentricity, as this owner has a long and narrow drive, 
very far from straight, so that he saves time as well as 
risk by turning the house round on its turntable every 
time he drives into it. Of course, it has to have doors at 
each end. 


An American firm has brought out two instruments 
designed for measuring the hardness and elasticity of 
rubber and other pliable materials. The first of these, 
which is known as the “‘ Durometer,’’ measures the hard- 
ness in terms of resistance to the depression of a plane 
surface by a standard spring pressing on a blunt pin. 
The surface is not broken and the instrument is thus 
adaptable to finished articles. The second, the ‘ Elasto- 
meter,’ measures elasticity in terms of resistance to per- 
manent deformation or tearing. 


Tue Baltimore and Ohio Railroad has for the past year 
or more been experimenting with coke breeze, and has 





, 


| found it satisfactory when used in connection with the 


stoking devices installed on a number of locomotives. 
At some of the plants of the H. C. Frick Coke Company 
arrangements have been made for the recovery of a better 
grade of coke breeze, which is sold to the railroad company. 
Coke breeze makes a satisfactory fuel for locomotives 
only when burned in engines equipped with stokers, and 
It is 
said to compare favourably with the low-grade coals that 
are sometimes used as locomotive fuel. At a number of 
Frick plants the coke breeze is now being separated. The 
coarser matter is separated from the dust, as the larger 
particles are more suitable for fuel. 

A WRITER in the Autocar says :—‘‘ Many people are 
careless about the fit of their piston rings, and many an 
article on carbon deposits never so much as mentions the 


| fit of the rings as an element in accelerating or retarding 


the rate of carbonisation. Last summer I took down a 
certain engine, which was a fine object lesson of the point. 


| Two of its pistons were very tolerably clean—there was 


nothing more than a slight film of carbon on them. The 
third was extraordinarily foul—heavy deposits were 
The fourth was even more 
convincing ; roughly speaking, a third of its head was 
tolerably crusted over, and the remainder of its surface 
was merely filmed with carbon. All four cylinders, of 
course, received similar supplies of oil, and a little care 


| in fitting two new rings to the faulty pistons considerably 
| extended the distance covered without decarbonising.” 


THE results of an investigation made by Mr. William 
Thomson, F.R.S. (Edin.), F.I.C., &c., were reported. to 
the annual meeting of the Manchester and Salford Sanitary 
Association a few days ago. In order to measure the 
degree of pollution of the atmosphere, Mr. Thomson has 
devised an automatic electric apparatus by which the 
air is drawn by suction through a hole }in. by Hin. in an 
otherwise air-tight stationary brass drum, the drum being 
The air thus filtered 


hole the impalpable smoke and dust contained in it, the 
ribbon being drawn forward half an inch each half hour 
to obtain a new impression. This pollution is of so 
impalpable a character that it permeates all rooms in 


| the city, and does not, of course, include smuts or heavier 


dust and fine ash which are constantly being discharged 
from factory chimneys. The results showed that the 
atmosphere was most polluted on Mondays and Tuesdays, 
whilst the following days became less and less polluted 


till Sunday, when the atmosphere contained least smoke. 


A SCIENTIFIC paper recently issued by the Bureau of 
Standards deals with the emissivities of metals and oxides 
at temperatures near their melting points. The work 
is by Messrs. G. K. Burgess and R. G. Waltenberg, who 
use throughout the micropyrometer invented by the former 
three years ago. 
hundredth of a milligram is placed on a platinum strip 
which can be heated in an atmosphere of air, hydrogen 
or other gas until the substance melts. On cooling it 
presents a smooth, clean surface. The carbon or tungsten 
filament of the micropyrometer is then brought alternately 
to the same brightness as the bare and as the. covered 
platinum when viewed through coloured glasses. The 
emissivity of platinum being known for all the temperatures 
used, the temperatures and emissivities of the substances 
can be calculated. For the wave-lengths at which the 


comparisons are made the metals do not appear to change | 


their emissivities much in the 20 deg. Cent. below their 


melting points, but some of them and some of their oxides | 


show a marked increase of emissivity on melting. This 
increase of emissivity on melting in the case of platinum 
makes the Violle unit of light uncertain. 

An American Fellow of the Royal Society of Arts, Dr. 
Edward Hunter Murfee, of Brenau College, Gainesville, 
Georgia, has sent the Society a description of a differential 
resonator invented by himself. 


tion is, by means of a tube of adjustable length, to provide | 


an air column of any desired length which will vibrate 
to a corresponding musical note. The principle on which 
the instrument works is familiar enough, and it is a well- 
known experiment to hold a vibrating tuning fork over 
a tall vessel, which can be filled up with water until the 
length of the air column is such that it will take up and 
reinforce the note given out by the fork. The apparatus 
consists of.a tube fitted with a piston, adjustable by a 
rack and pinion device. 
terminates in an ear piece. By altering the position of 
the piston, the length of the air column in the tube can 
be regulated and its position read. For such. purposes 
as tuning musical instruments, such, for instance,-as a 
violin, the resonator is set at the point where it responds 
to a given note, and when the violin string is tuned to 
give out this note the resonator responds. For detecting 
musical notes at a distance the resonator can be adjusted 
until it responds to the note. There are various other 
purposes for which the instrument is considered to be 
available, and for which it is said to be perfectly well 
suited. 


A speck of the substance weighing about a | 


The object of the inven- | 


The piston-rod is hollow and | 


MISCELLANEA. 


THE collection of electrical apparatus of historic interest 
at the Institution of Electrical Engineers is making 
substantial progress, but is not yet by any means repre- 
sentative of the early days of the electrical industry. 
We learn from Electrical Engineering that the Council 
invites members and others to help by sending or pre- 
senting suitable apparatus which is now out of use. Early 
forms of electric motors, arc Jamps and measuring instru- 
ments are desired, and the Council is in search particularly 
of a Jablochkoff Alabaster candle-holder. 


THE effect of the war on Swiss trade is shown by the 
export and import figures for 1914, according to which 
imports decreased in 1914 by over 17} millions sterling, 
or from £76,792,651 in 1913 to £59,136,339 in 1914. Swiss 
exports decreased by over 7} millions sterling in 1914, or 
from £55,055,964 in 1913 to £47,475,482 in 1914. The 
value of the exports of watches alone decreased in 1914 
by considerably over two millions sterling, of machinery 
by nearly one million sterling, and of cotton goods by 
nearly two millions sterling. Switzerland’s best customer 
is still Great Britain, which in 1912 bought nearly one-fifth 
of her total exports. 

Our contemporary, the Electrical Review, publishes 
some interesting tables showing the values of electrical 
imports into the United Kingdom since the outbreak of 
war. The figures for the corresponding months of the 
previous year are also given. They show that there is a 
big increase in our purchases of electrical requirements 
from the United States, whose total for the period is in 
the neighbourhood of that for the business previously 
done with Germany. The imports from Holland and 
Spain are quadrupled in value; those from Switzerland 
are more than doubled;. while those from Italy and 
Canada also show very considerable rises. 


WE learn from the Manchester Guardian that a further 
step in the organisation of the production of munitions 
in the Manchester district was taken last Tuesday at a 
meeting of the Manchester No. 1 District Armaments 
Committee, at which Mr. James Stevenson, from the 
Ministry of Munitions, attended. It was decided, on the 
advice of Mr. Stevenson, that the whole of the Manchester 
district, including Bury, Bolton, Oldham and Rochdale, 
should be centralised under the Manchester Munitions 
Committee. Under the scheme, however, each of the 
local areas will have its own Munitions Committee, with 
power to control certain details of production. 


Tue Merchant Venturers’ Technical College of Bristol 
has a record of war service of which it may well be proud. 
Amongst its present and old students 638 have joined the 
colours. Of these 132 are or were commissioned officers, 
46 non-commissioned officers, 313 in other ranks in the 
Army or Navy, 34 in the O.T.C., and 113 cadets. Four 
of its alumni have been awarded distinctions, eight have 
been killed, and eight have been wounded. Squadron- 
Commander E. F. Briggs, R.N.A.S., who led the aerial 
attack on the Zeppelin factory at Friedrichshafen in 
November last and was wounded and captured, is an old 
student of the Faculty of Engineering at the University 
of Bristol. 

THE National Society of Brassworkers and Metal 
Mechanics has issued to its members a notice informing 
them that any strike, collective or individual, or lock-out 
or dismissal of any workman over a trade dispute is now, 
under the Munitions Act, illegal, and pointing out that 
should a grievance arise they should work under protest 
until the Society had arranged a settlement with the 
employers or in the Munitions Court of the district. 
‘* Compulsory arbitration,” the notice concludes, * is now 
the law. Use it, test it to see if you can make it a better 
weapon in the interest of labour than the old arrangement 
for mutual settlement. Have confidence in it and give 
it a good trial.” 


In reply to a question asked by Sir Philip Magnus in 
the House of Commons recently, the Minister of Munitions, 
Mr. Lloyd George, said he was fully alive to the great 
importance of securing the co-operation of scientific 
workers, and of utilising so far as practicable the labora- 
tories and workshops of our universities and technical 
schools for experiments and for making munitions of war. 
Replying to further questions, Mr. Lloyd George added 
| that he hoped in a very short time to be able to do some- 
| thing in the nature of the work done in France by M. 
| Albert Thomas, who was bringing officers from-the front 
| to confer with members of the Academy of Science ; 

and that he had been discussing the question of establish- 
ing a central committee or bureau. 


In a report on the state of employment on July 2nd 
| the Board of Trade says: In the trades compulsorily 
| insured against unemployment—viz., building, works 
of construction, engineering, shipbuilding, vehicle making, 
&c.—the percentage of unemployment at July 2nd was 
| 0.96, as compared with 0.92 a month ago and 3.53 a 
year ago. These figures relate to the whole of the United 
Kingdom, and include all unemployed workmen in the 
| insured trades. It will be seen that the rate of unemploy- 
| ment in these trades remains less than a third the rate of 
| a year ago. As regards the uninsured trades the number 
of men and women on the registers of the Labour Exchanges 
at July 2nd shows an increase on the figure of a month 
ago, being 63,693, as compared with 58,262. For men 
alone the corresponding figures were 19,993 and 17,452, 
and for women 43,700 and 40,810. 


A nEw form of circuit breaker, which not only opens 
on overload but re-closes automatically when the short 
circuit is off, is described in the Electric Railway Journal. 
The main contact brush is moved to the closed position 
and held closed by the operating coil. In case of an over- 
load the armature of a series coil is raised, and this opens 
a.contact which breaks the circuit of the operating magnet, 
the latter being held open by a latch until the trip coil 
operates. After opening the main contact a small index 
current is permitted to flow around the breakers with 
high resistance. So long as the resistance of the load 
circuit is low the index current will be shunted around 
the trip coil, but if it is increased, enough current will 
be forced through the low-resistance trip coil to operate 
' the latch and allow the contact arm to close the circuit 
of the operating coil, thus closing the breaker, 
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THE ICE-BREAKING TRAIN FERRY STEAMER PRINCE EDWARD ISLAND 


S'R W. G. ARMSTRONG, WHITWORTH AND CO., LIMITED, WALKER-ON-TYNE, ENGINEERS 
(For description see page 49) 









































Fig. 5—VIEW SHOWING FRAME SPACING 














Fig. 6—DINING SALOON Pig. 7—-SMOKING ROOM 
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The Locomotive and the Revolutionist. 


Wer recently received from a correspondent a 
communication on the improvement of locomotive 
design. It was not sent to us for publication, and 
we have returned it with our comments. It was a 
carefully compiled summary of all the arguments 
against the present form of steam locomotive, coupled 
with a scheme of the writer’s for a radical departure 
in design. The case against the Stephenson locomo- 
tive, as we may conveniently call the type with which 
we are all familiar, was clearly stated on well-known 
grounds, whilst the plan brought forward followed, 
in its main aspects, several designs of recent years. 
It called for the use of a high-speed engine, either 
steam or internal combustion, or, by preference, a 
steam turbine; an electric generator; motors on 
many axles; a water-tube boiler, with automatic 
stoker, and other items. We must not pry into 
it too closely, but from this bare outline it will be 
understood that the writer has little or nothing 
really new to offer and that his study of the subject, 
which has clearly been very careful, has led him to 
the same conclusion that his predecessors have reached. 
We may, then, presume that the line of thought is 
fairly common, and it may be of some service to 
others who are spending their time upon the problem 
if we consider the subject in a little detail. 

There is a certain type of mind which concludes 
from the fact that something has not changed 
materially for a long time that it must be defective. 
The revolutionist of the locomotive starts, on the 
perfectly correct basis, that there has been no inherent 
alteration of the steam locomotive for eighty-five 
years or so. He sees that it is stil] driven by cylinders 
acting directly on cranks’on the driving axle and fed 
with steam raised in a smoke-tube boiler by a fire 
urged by the draught caused by an exhaust blast 
pipe. From these fundamentals we have never 
departed, and whilst other engines and boilers have 
changed in the course of time the boiler and engine 
of the locomotive remain the same. This is anathema 
to the reformer. He sees high-speed engines or tur- 
bines, water-tube boilers, internal combustion engines, 
dynamos and motors on shore and on ships, and he 
asks why these things, with their admittedly higher 
efficiency, cannot be used on the railway engine. It 
is not a conclusive answer to him that they have been 
tried and found wanting. He is convinced that if 
the Heilman, the Reid-Ramsay, the Sulzer-Diesel 
locomotive and others have not been perpetuated 
it is because the locomotive superintendent is so 
prejudiced that he will not persist in the experiments 
and carry them forward to success. As a rule the 
reformer is blind to and ignorant of the fact that the 
tests made with such engines have revealed inherent 
difficulties, and have shown that the designs failed 
in the very direction where they were most expected 
to succeed. He is not wholly to blame for this 
attitude. Unfortunately, we hear too little about 
failures. The general public is rarely allowed to 
profit by them, and in nine hundred and ninety-nine 
cases out of a thousand can only judge that things 
have not succeeded because they are not repeated. 
Why they failed, and where, is only learnt, if at all, 
by hearsay. This is much to be regretted. On this 
very subject a most valuable lesson in mechanical 
railway engineering could be derived from a full 
report of the trials of novel types of locomotives. 
But we are not likely to get it, and we have to deduct 
from what we do know things that we do not know. 
It is some satisfaction to recall that Wellington, 
applying that observation to warfare, said it was the 
chief business in life. On this ground, then, let us 
examine one or two suggestions. Take, for example, 
the water-tube boiler for locomotives. It has been 
tried in France and elsewhere. In the exhibition at 
Nancy Messrs. Schneider showed a large engine, 
1600 square feet of heating surface, so fitted. It 





was illustrated in Toe ENGINEER on October 22nd, 
1909. If the engine had been a success we may take 
it that more would have been heard about the design. 
The Chemin de Fer du Nord has gone part way in 
the same direction. M. Bosquet built several engines 
of large size with water-tube fire-boxes. Not cross 
tubes like those Mr. Drummond used, but regular 
walls of tubes like a small water-tube boiler. The 
engines work well up to a point, but rumour has it 
that they are very wet steamers. Several other 
forms of water-tube, or pseudo water-tube, fire-boxes 
have been tried, but the object is generally to get 
over fire-box troubles rather than to increase boiler 
efficiency. The Nord boxes were designed with the 
latter object and did not attain the former, for their 
joints gave trouble—to begin with, at least. The 
loading gauge restrictions have practically settled 
the type of water-tube generator for locomotives. 
It must be of the upright tube type. To get a 
boiler of the kind into the standard gauges, which 
are rigidly fixed by platforms, tunnels, &c., is no 
easy matter. The problem is impossible of solution 
if the boiler must be kept between the driving wheels, 
and the usual method of inventors is to carry it 
above smaller wheels. Even then the outside dimen. 
sion in this country is only 9ft., and by the time a 
very large engine—and no one would consider these 
changes ‘for small engines—is reached the generator 
reaches a great length. A Yarrow boiler, for example, 
with 3000 square feet of heating surface, would have 
a grate of about 60 square feet. It would have to 
be 12ft. to 15ft. long—not an easy length to deal 
with on a locomotive. If still greater power is 
required the boiler gets still longer, for it cannot 
get any wider, and a ridiculous position is soon 
attained. Hand firing is practically out of the 
question, and the mechanical stoker in one form or 
another has to be introduced. Mechanical stoking 
of locomotives is making considerable progress in 
America, but the problem to be solved is very different 
from that met in land installations. The same kind 
of stoker will not do, and it is very doubtful, to say 
the least of it, that a moving grate suitable for a 
land boiler of the Yarrow type would be serviceable 
on a boiler swaying and jerking as a locomotive boiler 
does. In the Reid-Ramsay engine—the most ambiti- 
ous attempt to revolutionise the steam locomotive 
yet made—the ordinary boiler was retained ; acute 
engine builders like Mr. Reid’s firm preferred to 
adhere to the common form. So much for the 
boiler; let us now turn to the engine - itself. 
The innovators desire to see a high-speed motor 
of some kind employed. Whether it be of the 
ordinary reciprocating type driven by steam, gas 
or oil, or a turbine, does not affect the problem appre- 
ciably. In any case, reduction gear of some kind 
must be employed between the engine and the wheels. 
To maintain economy superior to that of a slow-speed 
engine, the high-speed motor or turbine must run 
all the time at something approaching its limit. 
There is no advantage to be gained from the high- 
speed engine if speed be reduced. We find ourselves 
immediately in the midst of a whole host of com- 
plications, into which it would be merely wearisome 
to enter. Mechanical, hydraulic or electric means 
have to be employed to convert the high speed of 
the engine into sufficient torque for starting a heavy 
train or for keeping it in motion when started. 
Worse still, there must be an infinite range of speeds 
between the highest and the lowest. The internal 
combustion engine can be regulated for speed to a 
certain extent without great loss of economy ; not 
so the turbine. Hence reduction gear like that of a 
motor car will not serve for the latter, and electric 
reduction is generally favoured. This means a 
generator, several motors, a switchboard and those 
numerous accessories which always accumulate round 
everything electrical. The multiplicity of separate 
parts and items becomes enormous, and the cost of 
the engine goes up with leaps and bounds. The 
reformer generally turns a blind eye to this drawback 
to his schemes, as well as to the high upkeep charges 
that his designs involve. On this rock, if it could pass 
the mechanical test, the revolutionised locomotive 
would split. The economy gained by turning the 
locomotive into a travelling power station and dis- 
tribution system is swept away in capital cost and 
depreciation and upkeep charges. 


There are many more points on which we might 
touch, the excessive length of these reformed loco- 
motives for one, but enough has been said to show 
that, for the present at least, there is not the least 
likelihood of any revolution in locomotive design 
spreading. This is not due to prejudice on the part 
of locomotive superintendents or builders. It is due 
to reasoned conviction. The Stephenson locomotive 
has triumphed by reason of its simplicity. It does 
what it has to do in the most direct way possible, 
and where there are no great countervailing advan- 
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tages associated with complication, simplicity and 
directness are always the best in mechanical engi- 
neering—and in most other things. We have not 
yet reached the time when the ordinary type of 
engine is unable to meet the requirements of the 
traffic superintendent, and till we do -we shall not 
see the general introduction of a type which, against 
far greater cost to build and far greater cost to keep 
in repair, has nothing to set but a problematical small 
economy. 


The Welsh Miners. 


On ty a few hours before the South Wales miners’ 
notices ran out, on the last of June, the Board of 
Trade managed to get the miners, by a small majority, 
to agree to continue working another fourteen days 
while negotiations proceeded for a settlement. The 
owners had pledged themselves to agree to any terms 
laid down by the President of the Board of Trade, 
after a full statement of their case, and Mr. Runciman, 
in the interests of peace, went so far as to propose 
that the wages of surfacemen be brought up to not 
less than 5s. per day ; that a new standard be estab- 
lished for colliers 50 per cent. above the old one; 
and that men on afternoon and night shifts be paid 
six turns’ wages for five turns’ work; and the 
Federation agreed that work be carried on for fourteen 
days in order that the terms might be interpreted 
and, if possible, improved upon. Nevertheless, on 
Monday a miners’ delegate meeting at Cardiff, by 
a card vote, each vote representing fifty members, 
decided by 1894 to 1034 to reject the proposed terms, 
to accept nothing less than the original proposals, 
and to stop the collieries on Thursday, 15th inst., 
until these demands were conceded. On Tuesday, 
Mr. Runciman announced that the Government had 
decided to apply the provisions of the Munitions of 
War Act to the dispute, and a Proclamation was issued 
the same day making it an offence to take part in 
any strike or lock-out unless the difference had been 
reported to the Board of Trade, and that body had 
not within twenty-one days of such report referred 
it for settlement by one of the methods described in 
the Act. Following the miners’ decision to strike, 
the coalowners on Wednesday posted the following 
notice: “ This colliery will continue open for work 
upon terms to be settled by the Government. In 
view of the present crisis it is of the utmost importance 
for the safety of the country that there should be 
regularity of work by the workmen. Any workmen 
absenting themselves will be assisting the enemy.” 
Thus we are brought to the test point of compulsory 
arbitration in the mining industry. The Miners’ 
Federation objected so strongly to this principle even 
when the bulk of the other big trade unions came to 
the agreement embodied in the Munitions Bill, that 
the Government consented to leave the coal industry 
out of the measure upon receiving an assurance from 
the Executive Committee of the Federation that the 
trade could settle its disputes without compulsion. 
During the debate on the Billin the House of Commons 
Mr. Lloyd George read the following resolution from 
the Federation :—‘“ That in order to prevent a miners’ 
strike during the war, we are prepared to enter into 
an agreement with the colliery owners of every district 
by which all disputes can be settled by representatives 
of the owners and the workmen, and in case of the 
two sides failing to settle any dispute, an independent 
chairman to be called in with full powers to settle.” 
Mr. Stephen Walsh supplemented the resolution by 
declaring that “every member of the Executive 
Committee of the Miners’ Federation had taken upon 
himself the responsibility of entering into an honour- 
able and open covenant with the Minister and with 
the nation that no danger need be feared so far as 
the Federation was concerned. That was their 
solemn promise.” But the South Wales miners have 
repudiated the Federation and its pledge, and it 
remains to be seen how they will submit to what is 
called compulsory arbitration if the award falls short 
of their full demands. Sometimes these men have 
yielded to reason in the last minute of the eleventh 
hour of negotiations, after strongly insisting that 
nothing less than full concession of all their demands 
would prevent a strike. We do not believe the threat 
of penalties will make much impression on the 
miners ; even if it appears to do so our views on the 
value of permanent compulsory arbitration will not 
be altered. The Government Bill to limit profits, 
the advice of the English leaders of the Federation, 
and appeals to patriotism may, and we hope will, 
be instrumental in bringing the men to reason, and, 
if so, these influences and not compulsion must be 
credited with the happy result. The. question of 


profits brings us to one of the root causes of the 
whole trouble, and once more we repeat and insist 
that until the falsehoods on this point preached by 
Socialists are contradicted, and the real facts put 





before the workmen—until the workers are brought 
to see the relationship between wages and profits in a 
true light—there will be no industrial peace. If, as 
we have often advocated, the coalowners would put 
before the men accurate statistics of average prices, 
profits, wages and costs per ton, so that it could be 
seen that capital only gets a moderate return—only, 
as a matter of fact, about one-tenth as much as labour 
gets in wages—more would be done for industrial 
peace than can be done by all the conferences with 
all the leaders, and all the Acts of Parliament that 
can be devised. 


The Split-Phase System for Electric Railways. 


THE so-called split-phase system just put into use 
on the Norfolk and Western Railway ought to be 
studied carefully by railway engineers. It is a system, 
it will be remembered, invented in America with a 
view to enabling locomotives propelled by induction 
motors to collect current from a single overhead wire. 
We publish in this issue a description of the engines 
now running on this line between Bluefield and Vivian, 
where very hard work has to be performed. Excep- 
tionally heavy loads are hauled on exceptionally 
heavy gradients, involving in some places two 
engines, one at each end of the train. So 
arduous are the conditions that it was decided, 
in order to avoid commutation troubles, to use 
induction motors and to utilise them as genera- 
tors on the steep downward gradients. But these 
objects could have been attained without resort to 
a new system. By collecting three-phase current 
the same robust motors might have been adopted 
and made to act as brakes. The scheme that has been 
chosen, however, introduces two advantages, both of 
which are important. One we have already men- 
tioned, namely, the elimination of one aerial wire. 
The other results directly from this improvement. 
With two wires it is not possible, or at any rate it is 
not usually advisable, to employ the high pressures 
that are safely permissible with one. On the Italian 
lines that have been electrified on the three-phase 
system comparatively low track pressures have been 
chosen. With a single wire, however, trains can be 
worked, and are worked, at 11,000 volts or more, 
and in France, Germany, and Switzerland ‘such pres- 
sures have of late years become quite common. In 
introducing this split-phase arrangement the Ameri- 
cans have removed the two main drawbacks associated 
with the three-phase system. On the other hand, 
they have introduced a phase converter which has 
been unnecessary hitherto. 

Of course, the idea of converting current on loco- 
motives is not by any means new. Mr. Ward Leonard, 
as we pointed out on a previous occasion, proposed 
as far back as 1891 to feed a synchronous motor with 
single-phase current taken from the overhead line, 
this driving a continuous-current dynamo and 
generating current for traction. On the Continent 
experimental locomotives have been built on similar 
lines, but equipped with various kinds of rectifiers 
instead of a motor generator. None of these com- 
bined direct and alternating-current engines have 
been adopted, for the very simple reason that when 
they were completed many of the old troubles with 
alternating commutator motors had been overcome. 
The only firm that now seems to attach any import- 
ance to the development is the American Westing- 
house Company, which has been experimenting for 
some time past with a mercury vapour locomotive. 
Whether this company’s effort will lead to anything 
more encouraging time alone can tell. In any case 
this type of engine will not apparently meet require- 
ments such as those to be faced on the line from 
Vivian to Bluefield. The system adopted there is a 
compromise between three-phase and single-phase 
working, eliminating the disadvantages of the former 
and introducing the good features of the latter. 
That the engines are more expensive than ordinary 
three-phase engines there is little doubt; but this 
greater cost is partly, if not wholly, off set by the 
cheaper overhead construction. To engineers in this 
country familiar mainly with simple and straight- 
forward continuous-current working, the Norfolk and 
Western locomotives may appear monstrosities. 
Liquid resistances, cooling “towers,” circulating 
pumps, &c., are not met with on any of our electric 
lines, except in the power-house, but the conditions 
on our electrified lines and those on the Norfolk and 
Western are totally different and the electrical 
arrangements in the two cases cannot be compared. 

What engineers will have to decide in future when 
designing electrical schemes for lines similar to that 
between Bluefield and Vivian is whether they will 
use the three-phase system or this new alternative. 
The former would have made greater headway had 
it not been for the complicated overhead construction, 
especially in places where conditions are favourable 





for regeneration. There are, however, engineers, 
notably in Italy, who have adhered very rigidly 
to the three-phase system regardless of the complicated 
network overhead. The induction motor, they 
believe, is the right machine for railway work, being 
more robust and better suited for regeneration than 
any other motor available. Whether they will 
accept the modified arrangement it is not yet possible 
to say, but if it is as satisfactory as its originators 
claim we see no reason why they should not. It may 
be argued that it is better to generate and transmit 
three-phase current, and this we are not prepared to 
dispute. Any gain in this direction, however, would 
probably, in most cases, be more than off set by the 
voltage limitations which the two wires impose. 
Nevertheless we do not believe that there is any field 
worth mentioning for the split-phase system in this 
country. It is not, if we have understood its objects 
rightly, intended for normal conditions. So far there 
is not a single polyphase railway in Great Britain, 
and it is unlikely, we think, that the split-phase 
system will be adopted. 


Patentees and the Warp. 


PaTeNnTEEs will be gratified to learn that a 
suggestion we made in our issue of July 2nd for the 
prolongation of patents has been taken up by the 
Chartered Institute. We understand that the Insti- 
tute has informed the Comptroller that its attention 
has been called to the article in THE ENGINEER and 
that it sees no objection to a short Act being passed 
which would give effect to the proposal. The Insti- 
tute, however, offers a slight modification of our 
scheme. With the object of making the operation 
as simple as possible we suggested that all patents, 
without exception, held by British or alien friend 
subjects, which had not expired before the war should 
be automatically prolonged by a time equivalent to 
the length of the war plus six months or so. We 
recognised that this would give some advantage to 
patentees of war material who, it might be presumed, 
were making large royalties owing to the huge demand 
for munitions; but we took the view that it was 
well to retain a simple plan, even if a few patentees 
profited by it exceptionally. The Institute, on the 
other hand, thinks that this advantage ought not 
to be given, and we are prepared to admit that it 
may be in possession of information about the number 
of patentees profiting by the war and the money 
they are making which may justify it in advancing 
a slightly, a very slightly, more complicated pro- 
cedure. We gather that the proposal put before the 
Comptroller is that extension should only be granted 
on application—on all sealed patents applied for 
since August Ist, 1900—to the Comptroller. In all 
cases where the patent was obviously unconnected 
with war material the application would be granted 
at once without any inquiry. On the other hand, 
where the patent was for material of any kind used 
in the preparation of war munitions of al] sorts the 
Comptroller would satisfy himself that the patentee 
had not made a large profit by sales or royalties owing 
to the demand created by the war. If the procedure 
is kept sufficiently simple and the fees, if any, are 
very low indeed, we do not think patentees as a whole 
will object to this course ; but we must, at the same 
time, admit that the simpler plan, in spite of its slight 
drawback, appeals to us. It may be observed, too. 
that where war material is concerned an invention 
may be of such paramount value to the country as a 
whole that the slight advantage which prolongation 
of the patent would give—for production under it 
might fall away to nothing before the prolongation 
became effective—would scarcely be grudged by any- 
one. 
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The North-Eastern Railway : 
London : 


ment. By William Weaver Tomlinson. 
Longmans, Green and Co. 
jSeconp Notice. | 


In the first part of this review, published in our issue 
of last week, we followed Mr. Tomlinson through the 
initiation and completion of the Stockton and 
Darlington Railway. That line set the whole country 
in active motion, and the construction of railways. 
which had been proceeding but languidly before, 
started off at a smarter pace when its success was 
assured. The building of iron roads was begun in 
several parts of the country ; but we must keep our 
attention solely upon the northern counties and that 
group which subsequently became the North-Eastern 
Railway. 

In 1828, three years after the completion of the 
pioneer line, Christopher Tennant and Henry Blan- 
shard succeeded, after much opposition, in securing 
the passage of the Clarence Railway Bill, but the 
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company soon found itself in serious difficulties. In 
the meantime the Stockton and Darlington pushed 
forward energetically with a branch to Middles- 
brough, which was opened on December 27th, 1830. 
On this line the most important engineering work 
was the suspension bridge over the Tees near Stockton, 
constructed by Captain Samuel Brown. It was 
designed to carry a load of 150 tons on a span of 281ft., 
but proved to be unable to bear more than about 
0 tons, and wagons, when crossing it, had to be 
joined together by chains and couplings nine yards 
long! A new engine, the Globe, distinguished by 
the fact that the steam dome took the form of a copper 
sphere, was built for the new service and took the first 
train, The cylinders were horizontal and were placed 
at the fire-box end under the boiler; they drove the 
front axle, which was cranked for the purpose. The 
engine had four coupled wheels. She was designed 
by Timothy Hackworth and built by Robert Stephen- 
<on and Co. We may recall here that her career came 
to a sudden end in 1839 by the explosion of her 
boiler. She marked quite a notable development in 
locomotive design. Hackworth was also responsible 
for another innovation. He won in open competition 
a prize for drawings of the coal staithes at Middles- 
brough, and his plans appear to have been carried 
out. They were a distinct advance in appliances 
of the kind. Whilst the Stockton and Darlington 
was thus making good progress the Clarence Railway 
was still struggling with difficulties. A start was 
made with the construction in March, 1830, but little 
work had been done before the end of the year. 

We have now to turn our attention to a railway of 
very great importance: that connecting Newcastle 
and Carlisle. Mr. Tomlinson tells the story of the 
opposition it met, particularly from a Mr. Bacon 
and his son, who were out and out opponents to 
railways, and how that opposition was at length 
overcome. The company obtained a Bill in May, 
1829, which empowered it to construct 63 miles of 
railway, the part running from the Close at Newcastle 
to the north-west corner of the canal basin at Carlisle. 
The capital of the company was £400,000. This was 
the longest line authorised by Parliament until the 
London and Birmingham line was sanctioned, but 
it had the drawback that nothing but horse-power 
was to be used and both fixed and locomotive engines 
were prohibited by the terms of the Bill. The railway 
was, in fact, a highway and was open to the use of 
anyone who chose to pay the tolls. Work was begun 
in March, 1830. Another Bill which received the 
Royal Assent in the same year, 1830, was that for 
the construction of the Leeds and Selby Railway, 
“the earliest of the lines comprised in the North- 
Eastern Railway system at the time of its amalgama- 
tion.” 

The iron road was now firmly established in 
the North and numerous propositions for extensions 
and branches came rapidly into being. The popular 
mind had been entirely captured and there was no 
longer that unintelligent opposition which the earliest 
lines had to face. Before the end of August, 1834, 
ten lines with a total length of 302} miles, and sup- 
ported by a capital of nearly two and a-half millions 
of pounds sterling, had been, or were being, constructed 
in the North of England, which “ was invaded by an 
army of ‘navigators,’ raising huge embankments 
and cutting through rocks and ridges. From the 
Eden to the Tyne and from the Tyne to the Humber 
the railway engineer was at work, directing operations 
which were changing the face of the country.” The 
railways, moreover, were bringing with them various 
other improvements; docks were being built or 
enlarged, rivers improved, coal staithes and drops 
constructed. On no occasion has the influence of 
rapid and easy means of transportation upon the 
general industrial development of a country been 
more clearly demonstrated than in these early years 
of railway construction in the North. 

We must now pass over a period of several years 
in which many more schemes were projected and several 
carried into execution. Mr. Tomlinson gives us brief 
histories of all the latter and concludes his tenth chapter 
with a list of them. At the end of 1841—that is to 
say, some sixteen years after the opening of the 
Stockton and Darlington road—there were twenty- 
one railways, covering 425} miles, in existence. With 
few exceptions they were all run by separate com- 
panies, the disadvantages of which can well be 
imagined, 

Our author devotes his next chapter to the results 
and methods of railway working, dividing it into two 
portions, the first of which deals with the financial 
side and the second with the permanent way, rolling 
stock, &c. This second part is of more interest to 
us than the first, and we venture to turn our attention 
to it, neglecting the other. A feature of these early 
colliery roads—inost of them were more or less largely 
engaged in the movement of coal—were the self- 
acting or power inclines. In 1841 there were seventeen 
self-acting inclines, some still in existence, and, we 
believe, thirty inclines worked by fixed engines, some 
of which developed as much as 120 horse-power each. 
The cost of moving traffic by these fixed engines 
appears to have been about 3d. per ton mile. It is 


interesting to note that 68 miles of rope were used 
on all these inclines. The speed was between 7 and 11 
miles an hour and the maximum load about 96 tons. 
Various curious traffic problems were raised by their 
use, problems which bear a ghostly resemblance to 





some of our troubles of to-day. Mr. Tomlinson gives 
us a good sketch of them. The inclines settled the 
capacity of the railway ; they could not work without 
returning ‘“‘ empties,” and when storms delayed the 
arrival of ships full wagons accumulated at the ports 
and the line was held up; means of informing the 
inclines of what was happening at the seaward termini 
were lacking, and the landowners protested success- 
fully against the erection of tall signalling towers : 
accidents were not uncommon owing to the oversight 
of men, the presence of cattle on the line, and the 
breakdown of important parts, the failure of the rope, 
for example. On all these things our author touches, 
depending for contemporary reports, which it must 
have cost him days of labour to unearth, for his facts. 

But “incontestably the most important~part of 
the machinery of transport was that supplied by the 
locomotive engine,” which had to fight against the 
prejudice and dislike of landowners, who condemned 
it as a great smoking, roaring, and mighty monster, 
vomiting fire in all directions, making divers loud 
explosions, shocks, and noises, emitting unwhole- 
some, and offensive smells, smokes, and vapours, 
driven by black-faced wretches with red lips and 
white teeth. We cannot but recall when we read this 
long chain of abuses the charges which were levelled 
against motor cars only a few years ago. If the 
method of expressing dislike was different, the senti- 
ment inspiring it was the same. On the whole, 
perhaps it is not a bad thing that all inventions of 
the kind should have to run the gauntlet of public 
criticism, for in that way improvement is more rapid. 
If the evil smells and noises of early motor cars had 
not been violently assailed they might still be with us 
to-day. If the early locomotives had not to face the 
fire of ignorant abuse engineers, perchance, would 
have been slower to make the improvements which 
so rapidly followed on each others’ heels. Mr. Tom- 
linson gives us a few illustrations and many par- 
ticulars of early engines. Most of his facts are familiar 
to readers of THE ENGINEER, but there are one or two 
interesting notes that are worth mentioning here. We 
learn, for example, that the early Stockton and Dar- 
lington engines—1837—were painted green with 
black bands, the wheels being black relieved with 
red, and all unpolished ironwork black. The tenders 
were blue with black hoops and ironworks. The 
Newcastle and Carlisle engines were brown or maroon 
and the Stanhope and Tyne engines slate-coloured. 
A first-class locomotive in 1839 cost about £1870. 
Geods engines travelled up to 10 miles an hour and 
express engines—the Wellington, for example, of 
the Newcastle and Carlisle Railway—-up to nearly 
40 miles per hour. We must pass hurriedly by Mr. 
Tomlinson’s descriptions of railway coaches, all 
named in those days, signalling systems, rails and 
permanent way, the stations, paper tickets, some of 
which are reproduced, cardboard tickets, Edmondson’s 
dating machine, and many other points of great 
antiquarian interest upon which our author touches 
just fully enough to make his book attractive to the 
general reader as much as to the engineer. 

We have been tempted to deal at greater length 
than we proposed with the early history of railway 
engineering in the North, and find our space rapidly 
drawing to anend. We must therefore skip over many 
pages of the book, in which the progress of new lines, 
the reign of King Hudson, and the further develop- 
ment of the locomotive are discussed, and touch 
briefly upon the establishment of the North-Eastern 
system. The proposal for the amalgamation of several 
lines in order to settle differences came from Thomas 
Elliott Harrison, general manager and engineer of 
the York, Newcastle, and Berwick Railway. It was 
received at first coldly by the directors, but later they 
came to a different mind with the result that in 1854 
Parliament was asked to sanction the amalgamation 
of the York, Newcastle, and Berwick, York and 
North Midland, and Leeds Northern Companies. 
There was but little opposition ; the Bill was accepted, 
the two latter companies dissolved, vesting their 
interests in the first-named, which then ‘ assumed 
the comprehensive title of the North-Eastern Railway 
Company.” Thus was formed the famous company 
of which Mr. Tomlinson has written this history. It 
owned at that date 720 miles of railway, 26 miles of 
waterways, and 44 acres of dock space. ‘‘ With the 
exception of three or four miles, the whole of the lines 
open for traffic had been constructed within twenty 
years and represented the work of twenty distinct 
companies ; yet the opinion of the Committee of the 
House of Commons was that ‘if the whole system 
were now proposed for the first time it would have a 
decided preference over any schemes for the separate 
portions promoted .as distinct undertakings.’ No 
less than sixty-eight Acts were recited in the Amal- 
gamation Act and the combined capitals amounted 
to 23 millions. Stretching—‘a well regulated 
monopoly ’—through that rich mineral part of Eng- 
land from which it derives its name, the North- 
Eastern Railway in 1854 presented one of the most 
remarkable examples of the process of amalgamation.” 
With succeeding steps in the progress of consolidation 
we have left ourselves no room to deal, but mention 
must be made of the amalgamation of 1863 which 
brought the Stockton and Darlington Railway into 
the great network, thus in a sense putting a crown 
upon the undertaking by the acquisition of the first 
important railway of the world. 

Here, though we have left nearly a third of it 





untouched, we must close a volume which it has 
given us great pleasure to read and which will be a 
never-failing source of information on our shelves, 
not only about the railway to which it is devoted, but 
about the whole development of the iron road in 
England. 


The Ancient and Medieval Architecture of India: A 
Study of Indo-Aryan Civilisation. By E. B. 
Havell. London: John Murray. 1915. 30s. net. 

ARCHITECTURE is so obviously a measure of civilisa- 

tion: that it is now generally admitted that where fine 

ancient buildings are found the evidence of an 
advanced state, in the men who built them, of all 
those qualities which we assemble together under the 
namé of. civilisation is not lacking. ~ Conversely, 
where the architecture is poor in quality and wanting 
in those great inspirations to which buildings give 
substance, we assume that advancement in the higher 
qualities of mind, not only in architecture, but in all 
other arts and knowledge, were also absent. It may 
well be that this generalisation is dangerously broad 
and that from one reason and another—the lack of 
building materials, the nomadic nature of peoples, 
the prevalence of natural cataclysms, &c.—may 
prevent the development of one.art without hindering 
the progress of others. Be that as it may, where fine 
architecture is found, it is safe to assume that a type 
of brain had been developed which was filled with 
imagination, which could idealise an object it sought 
to attain, which appreciated the value of line and 
proportion, and which was served by skill in the 
handling of materials and by a wide knowledge of their 
properties. ‘These are some of the fundamentals of 
civilisation, and as they are more and more developed 
through the course of ages we may safely assert that 
progress in civilisation has developed. On this 
familiar basis Mr. Havell has constructed the argu- 
ment presented in the book before us. He sees in 
the whole handling of India by England a neglect and 
indifference to the Indian mind and to that he attri- 
butes some of the restlessness and discontent of the 

Indian Empire. This we gather is the argument of the 

work before us. It demonstrates Indo-Aryan civilisa- 

tion by an examination of its monuments, and urges 
that more careful study should be given to it by all 
who are concerned in the administration of India. 

““My aim,” says the author, “will be fulfilled if 

through my interpretation of Indian art I succeed 

ms . strengthening the bonds of sympathy 
between the Eastern and Western branches of that 
great Aryan family which has done so much for the 
advancement of civilisation.” Sympathy comes of 
knowledge, and the more Western races can know of 

India and her people the better will they be able to 

sympathise with her aspirations and the more bene- 

ficently to rule. Much of this knowledge is to be 
gained from an intelligent study of her architecture. 

Mr. Havell’s book, besides containing a vast amount 

of general information about the inwardness of Indo- 

Aryan architecture, leads the reader to wider thoughts. 

We need only add that it is excellently printed and 

admirably illustrated. 








OBITUARY. 





WILLIAM HENRY BECK. 

Ir is with regret we have to record the death of 
Mr. William Henry Beck, which took place at 
Brockley on July 4th. Mr. Beck, who was seventy- 
nine years of age, was the senior partner of the firm 
of W. H. Beck and Co., consulting engineers and 
chartered patent agents, of 115 Cannon-street, E.C., 
a business founded by him in 1867. He was one of 
the oldest members of the Institution of Mechanical 
Engineers, and was closely associated with many 
important works in connection with refrigeration. 
He designed all the mechanical details of the first 
ice skating rinks, in conjunction with the late Pro- 
fessor Gamgee, amongst which may be mentioned the 
Chelsea Glaciarium, the Southport Glaciarium, which 
has only recently ceased to exist, and the old Charing 
Cross Floating Baths, while of late years his firm’s 
work has included ice factories, cold stores and 
refrigeration as applied to the dairy trades and 
preservation of comestibles generally. 

Mr. Beck’s connection with the patent agency 
profession is interesting historically, for he was 
engaged in 1856 as an assistant to classify and arrange 
the many exhibits which were left over from the 
Great Exhibition of 1851, and which it was suggested 
should form the nucleus of a permanent museum 
under the Science and Art Department. In 1857 
this idea fructified, and it ultimately resulted in the 
establishment known as the Patent Museum, the 
buildings of which were constructed of corrugated 
galvanised iron, and from their shape were nick- 
named the ‘“‘ Brompton Boilers.” Mr. Beck was 
then a mechanical assistant under the Civil Service. 
He remained in the Service until 1861, his immediate 
superiors then being the Superintendent of the 
Patent-office and Mr. Geo. Nasmyth, the brother of 
the inventor of the steam hammer. Subsequently, 
Mr. Beck established the business referred to 
above. 
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SOME LOCOMOTIVES AT THE PANAMA-PACIFIC 


THE AMERICAN LOCOMOTIVE COMPANY, NEW YORK, ENGINEERS 


EXHIBITION 




















Fig. 2-ENGINE FOR FOREST RAILWAYS 











Fig. 3—45-TON SADDLE TANK ENGINE 


LOCOMOTIVE EXHIBIT AT THE PANAMA- 
PACIFIC EXHIBITION. 


Tue exhibit of the American Locomotive Company 
at the Panama-Pacific International Exhibition, in San 
Francisco, comprises four engines. Two are standard- 
gauge engines of the 2-8-2 class. Of these the one shown 
in Fig. 1 is for the Pekin-Kalgan Railway and the other 
Fig. 2—is for forest or logging service, hauling trainloads 
of logs and felled trees out of the woods. Engines of this 
class are known as the “‘ Mikado” type, a term which 
would hardly appeal pleasantly to, or be used by, the 
Chinese at this time. The other two engines are of the 
four-wheel saddle-tank type, as used on contractors’ 
lines and for quarries, mines, steel works, factories, and 
other industrial service. 

The 2-8-2 class of engine is designed for handling heavy 
goods trains at moderately high speed, the trailing bogie 
enabling a larger fire-box and larger boiler to be used than 
on the more usual 2-8-0 engines. This bogie also steadies 
the engine on curves. For logging railways, with rough | 
temporary track construction and very uneven surface, | 
the engine has the advantage of a long but flexible wheel | 
base and a good distribution of the weight, while it has | 
ample boiler capacity. The facility to operate on sharp 
curves is increased in the logging engine by the use of wide 
blind tires on the second and third—main—pairs of 
driving wheels, but the Pekin-Kalgan engine has blind 
tires only on the third pair of drivers. Both engines are | 
simple with Walschaerts’ valve motion operating piston 
valves for the Chinese engine and slide valves for the other. 
The fire-boxes are of the radial stayed type, with flaring 
sides, and sloping grates, and in the Pekin-Kalgan engine | 
an oval combustion chamber extends from the fire-box 
proper 3ft. into the boiler barrel, its end forward being 
the tube plate. This engine has a superheater of the fire- | 
tube type. Both engines have double bogie tenders and 
use bituminous coal. The leading dimensions of the engines | 
are as follows :— | 


Pekin-Kalgan Logging 
engine. engine. 
Cylinders . 20in. x 28in. 20in. x 28in. 
Driving wheels 4ft. 2in. 4ft. Oin. 
Leading bogie wheels 2ft. 6in. 2ft. 6in. 
Trailing bogie wheels . . 3ft. Oin. 2ft. 9in. 
Tender bogie wheels 2ft. 9in. 2ft. 9in. 
Driving axle journals .. 9in. x lin. Shin. x 10in. 
Wheel base, driving 14ft. 3in. 13ft. 6in. 
Wheel base, engine . 30ft. 9in. 29ft. 6in. 
Wheel base, engine and tender. 58ft. Oin. 56ft. 4in. 
Boiler, diameter of barrel . 5ft. 6in. 6ft. 3in. 
Fire-box, length 8ft. Oin. 8ft. Oin. 
Fire-box, width .. .. -- Sf. Sia. 6ft. 3in. 
Tubes, number, main and ‘super- 
heater 145—21 <> ee 
Tubes, diameter, main and super- 
heater ine 2in.—5hin. 2in. 
Tubes, length P 15ft. 6in. 17ft. Oin. 
Heating surface, tubes 1625 sq. ft. 2922 sq. ft. 
Heating surface, fire-box 192 sq. ft. 170 sq. ft. 
Heating surface, arch tubes 18 sq. ft. — 
Heating surface, total 1835 sq. ft. 3092 sq. ft. 
om regen aed surface .. 368 sq. ft. —_ 
Grate surface : 44 sq. ft. 50 sq. ft. 
Boiler pressure. 180 Ib 180 Ib. 
Weight on driving ‘wheels 70 tons 72 tons 
Weight on leading bogie 9 tons 8 tons 
Weight on a bogie 15 tons 15 tons 
Weight of engine. 94 tons 95 tons 
Weight of tender. 55 tons 50 tons 
Coal a 9 tons 9 tons 
Water .. 5000 gallons 5000 gallons 
Length over engine and tender. 65ft. 9in. .. 66ft. 2in. 
Width over cab .. 10ft. Oin. 10ft. 2in. 
Height to top of funnel 13ft. 3in. a 6in. 
Tractive power 34,300 Ib. 35,700 Ib. 


The saddle-tank engines s represent ordinary construction, | 
but a peculiar feature is that, instead of each engine being | 
built of parts specially made for it, it was assembled from | 
parts kept in stock. These parts are made to accurate | 











keep engines of this class in stock of 3ft. and 4ft. 84in. 
gauge, with cylinders 9in. by 14in. to 16in. by 24in., and 
with weights of 13 tons to 45 tons, the tractive power 
being 5210 Ib. to 18,710 lb. The engines have bar frames, 
Stephenson link motion, slide valves, and large enclosed 
cabs. The two engines exhibited are of 45 tons and 18 tons 
weight—Figs. 3 and 4 respectively—and their dimensions 


are as follows :— 
Saddle-tank engines. 


45 tons 18 tons 
Pe ae ee ee eh CC 3ft. Oin. 
Da. se es es oso She J. aoe 10in. 16in 
Driving wheels .. .. .. .. 3ft. 10in. 2ft. 6in 
Journals Sa ee ee oe 5in 6in. 
Wheel base . ps 7ft. Oin. 4ft. Sin. 
Boiler, diameter of barrel . . 4ft. Oin. 3ft. Oin 
Fire-box, length s 4ft. 4in. 3ft. 44in, 
Fire-box, width 4ft. 7in. 2ft. Yin. 
Tubes, number .. 143 85 
Tubes, diameter .. 2in. 2in. 
Tubes, length P ; 11ft. 8in. 8ft. 4in. 
Heating surface, tubes 867 sq. ft. 367 sq. ft. 
Heating surface, fire-box 66 sq. ft. 41 sq. ft. 
Heating surface, total 933 sq. ft. 408 sq. ft. 
Grate surface : 21 sq. ft 9 sq. ft. 
Boiler pressure. 165 Ib. 165 Ib. 
Weight in working order 45 tons 18 tons 
Coal in bunker 2} tons 300 Ib. 


700 gallons 


1300 gallons 
20ft. 6in. 


Water in saddle tank — 
30ft. Oin. 


Length over couplings 


Width, extreme .. 9ft. 4in. 6ft. Llin. 
Height to top of funnel 12ft. 7in. 9ft. Sin 
Tractive power .. 18,710 Ib. 7480 Ib 
Curves traversed, radius 55ft. 35ft 








GOODS TRACTOR. 


been developed in 


of Springfield, 


A TYPE of tractor has rece recently 
America by the Knox Motor Company, 





Fig. 4—18-TON SADDLE TANK ENGINE 


in effect supplies a front axle drive to the load which is 
to be moved, obtaining advantages incident to this mode 
of power application. Several advantages are claimed 
for this arrangement. Whereas a motor truck has to 
support not only its own weight but also the weight of 
the paying load on costly rubber tires, 60 or 70 per cent 
of the paying load drawn by a tractor can be carried in 
a trailer with steel-tired rear wheels, thus considerabl, 
reducing tire expense. Moreover, a motor truck must 
remain idle while being loaded and unloaded, while with 
a tractor only the trailer or carrying wagon need: remain 
idle, the tractor being utilised for further hauling as soon 
as the trailer is detached. The general view of the Knox 
tractor given on this page—see Fig. 1—shows the short 
turning radius possible with the method of construction 
adopted. In connection with this last point reference 
must be made to the double spring suspension which is 
a feature of this tractor, this being illustrated in the 
annexed diagram. The chassis frame ends at a point 
nearly over the centre of the forward cantilever springs. 
Thus the driving axle under the other set of springs is 
isolated from the chassis ; consequently this driving axle 
is free to move in any direction without affecting the 
tractor chassis. The forward springs support the power 
plant and transmission, the rear spring only supporting 
the forward end of the trailer—see rear view, Fig. 2. When 
the tractor is being driven without trailer the springs 
under the trailer platform have no load to support ; the 
springs, which are light and flexible, allow the tractor to 
ride smoothly, thus effectively protecting the tractor 
mechanism from road shocks. Imagine the tractor to 
be backed under the forward end of a trailer, the latter 
being lowered to occupy the position shown by the dotted 
lines in Fig. 3. The springs under the trailer platform 

















Fig. 1—THE KNOX 


GOODS TRACTOR 





gauges and every operation is done in a carefully prepared 
jig. The result is that any part will fit any engine of the 
same size and type, and repair parts are furnished readily 
to replace those which wear out or break in service. The | 
engines can be adapted easily to use oil fuel. The builders 


now have from 25 to 40 per cent. of the paying load to 
support. The action of the resilient cantilever springs 1s 
the same as before, no additional weight having, it is 
claimed, been thrown upon them. 


Massachusetts, the main difference between it and the 
usual motor truck being that whilst in the latter the 
motive power is applied through the rear wheels, over 
which the bulk of the paying load is piled, the Knox tractor 
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Some of the leading particulars of this tractor are as 
follows :—The wheelbase is 108.5in., the tread from 
centre to centre of the dual tires being 55.5in.; the road 
clearance under the lowest point is 10.5in., the axle 
itself in the centre being slightly higher. The front wheels 
have 36in. by 4in. tires and the rear are 38in. by 6in. dual, 
solid rubber continuous or pressed-on type. The front 
axle is made from drop-forged steel with “‘I” beam 
section, 3in. by 3.75in., of heavy design, allowing the 
tractor to turn in a 3lft. circle. The rear axle is of drop- 
forged nickel steel, 2fin. by 4%in. The guaranteed per- 
missible gross load on the tractor wheels is 15,000 Ib. 
Che frame is constructed of 5in. Carnegie rolled steel, 
114 Ib. to the foot, drilled and hot-riveted, braced with 
‘ross and lateral members and with gusset plates at the 
corners. Three-point suspension is used, allowing the 
frame to twist without producing stress on the motor 
crank case. The motor has.overhead valves, there being 
four cylinders of 5in. bore and 5}in. stroke, so designed as 

















Fig. 2—REAR VIEW OF KNOX TRACTOR 


to develop great horse-power up to approximately 1000 
revolutions, beyond which speed power rapidly diminishes, 
thus avoiding the necessity for a governor. 

The starting and lighting system is operated at 6 volts 


pressure. The fixed-spark ignition system is effected by 
a high-tension magneto, with only four wires to the spark 
plugs and earth wire to the switch on the control board. 


The water for the cooling system is circulated by a large 
centrifugal pump driven direct from the timing gears. 
A distributor at the back of the radiator gives a large 
cooling efficiency. The clutch is of the three-plate type, 
requiring no lubrication. The centre disc is of bronze, 
with a large number of cork inserts. The transmission 
and driving system is of the selective type, with three 
speeds forward and reverse. It is equipped with a 
differential lock to destroy the action of the differential 
when traction is lost on one driving wheel. The drive is 
by means of side chains. At 1000 revolutions per minute 
of the motor the tractor run$ at 9.4 miles per hour at its 
high speed, 3.9 miles per hour at its intermediate, and 
1.6 miles per hour at its low speed. 

The fuel is carried in a 25-gallon capacity pressed steel 








Fig. 3—-REAR WHEEL AND TRAILER PLATFORM 


tank, there being a reserve supply of four gallons always 
available. Oil is carried in the lower half of the motor 
crank case, and provision is made for the automatic 
opening and closing of the try-cock when filling the motor. 
The body, including the dash, is built of steel, and the 
complete weight is 8450 lb., 3750 lb. being carried on the 
front tires and 4700 Ib. on the rear tires. 

The trailer platform, including the upper and lower 
circles, upper and lower bolster-plates and locking bar, is 
supported on springs sufficient to carry the load. It is 
constructed of heavy channel steel well braced, and has 
a flat circular piece and a heavy centre socket for the pin 
of the trailer. The springs of the trailer platform are 
attached to the rear axle proper by jin. nickel steel spring 
clips on each side. A powerful hydraulically-operated 
brake is fitted. 








On the occasion of the bombardment of the Hartlepools 
on December 16th last, 34 members of the North-Eastern 
Railway local ambulance corps displayed great gallantry, 
even under fire. In recognition of this good work the 
company has had some solid silver medals cast and 
Pryor engraved, and has presented one to each of the 

4 men. 





% THE FLOW OF ELECTRICAL ENERGY. 


A GRAPHICAL method of representing the flow of elec- 
trical energy is described in a paper read a short time 
ago before the American Institute of Electrical Engineers 
by Mr. Robert A. Philip. The method is based on drawing 
two strips or ribbons, one to represent the flow of energy 
proper and the other—not used for direct currents— 
represents the magnetising power. The alternating- 
current section of the paper is by far the most interesting, 
and from this section we take the following notes :— 

Electrical currents in quadrature with the electrical 
pressure have been called idle or wattless currents because 
they transmit no power in ordinary sense, and the product 
of these currents and the pressure has been called wattless 
power. As the power taken by reactive coils is 
almost wholly wattless, the power is also called reactive 
power. As idle cuttents produce magnetism, they are 
also called magnetising currents, and the name magnetising 
power seems to give the simplest view of the function 
of the reactive power. All these terms describe a special 
form of power which alternates in direction and is otherwise 
identical with mechanical accelerating power, met with 
in all reciprccating machines. Magnetising power, it 
should be noted, is necessary to produce magnetism 
altering in direction, just as an accelerating power is 
necessary to produce reciprocating motion. A permanent 
magnet or an electro-magnet excited by direct currents 
may be regarded as a reservoir of magnetism, just as a 
uniformly moving fly-wheel is a reservoir of energy. The 
magnetising power flowing into an alternating-current 
magnet is like the accelerating power passing into a 
reciprocating piston, whilst the exciting power in a direct- 
current magnet is like the mechanical power passing into 
the bearings and overcoming the friction of a fly-wheel. 
In practically all commercial machines for interchanging 
mechanical and electrical power—generators and motors— 
the mechanical forces are due to the attraction and 
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repulsion of magnets. With alternating-current machines 
the magnetism of these magnets is produced in whole or 
in part by this magnetising power. 

An ordinary alternating-current generator has magnets 
excited by direct current. These magnets serve a similar 
purpose to the fly-wheel of a reciprocating engine. Just 
as the fly-wheel is a reservoir of mechanical energy which 
is drawn on to accelerate and retard the reciprocating 
parts, so the magnet of the alternator is a reservoir of 
magnetism which magnetises and demdgnetises the 
alternating-current magnets of the circuit. The alternat- 
ing-current magnets are magnetised at the expense of the 
direct-current magnets. The gain of magnetisation of 
one exactly equals the loss of magnetisation of the other. 
A displacement of magnetisation in a determinate direction 
is associated with the flow of magnetisation, which being 
alternating is in itself directionless. Furthermore, the 
frequency being the same throughout the system, the 
amount of magnetisation displaced is proportional to 
the magnetising power. Electric machines absorb or 
give out mechanical energy because of attraction or 
repulsion of their magnets. Alternating-current machinery 
such as ordinary generators, synchronous motors, and 
synchronous converters contain both direct and alternating - 
current magnets, whilst other apparatus such as trans- 
formers, induction motors, induction regulators, and 
induction generators contain alternating-current magnets 
only. 

A machine containing both direct and alternating- 
current magnets may either give out or absorb magnetising 
power. A machine containing alternating-current magnets 
only and without a commutator can absorb but cannot 
give out magnetising power. Most alternating electric 
machinery is designed to have an approximately constant 
magnetisation. Therefore the magnetising power is 
approximately constant. The flow of magnetisation 
to a perfect transformer, induction motor, or other non- 
commutating machine containing alternating-current 


magnets only can be considered constant at all loads. 
In practice, however, the magnetisation increases slightly 
with the load, although the useful magnetisation decreases 
slightly, the voltage being assumed normal at all loads. 
Increased voltage at any load increases the flow of magneti- 
sation and decreased voltage decreases it. 

Magnetising power can be represented graphically. 





A strip may be drawn having a width equal to the product 
of the mean current and the mean pressure. Magretising 
power may be measured in the same units as accelerating 
or other power, though in electrical work magnetising 
power is measured in kilovolt-ampéres instead of kilowatts. 
The two units are of the same dimensions, a kilowatt being 
the same as a@ kilovolt-ampére, except that its application 
is limited by an additional convention that the current 
and pressure are in phase. 

» Arrows may be drawn on the strip or ribbon on the 
diagram to show the direction in which magnetisation 
has been displaced. This displacement of magnetisation, 
like the transfer of energy from fly-wheel to piston, is a 
transient change which occurs when the flow begins, but 
the displaced magnetisation is only prevented from 
returning to its original state of equilibrium by the con- 
tinuance of the flow of magnetising power. The flow of 
magnetising power, therefore, is not a cumulative flow, 
and if constant does not further deplete the magnetisation 
of the source from which it springs nor build up an indefinite 
amount of magnetisation at its terminals. Fig. 1 shows 
the flow of energy through an induction motor at various 
loads. The motor receives from the generator two kinds 
of power, the useful power and the magnetising power, 
which are represented by the strips or ribbons. The 
magnetising power which flows into the motor does not 
vary much with the load, and consequently the width of 
the ribbon is shown nearly uniform under all conditions 
of working. Different size motors take magnetising power 
approximately in proportion to their horse-power rating, 
though small motors take a somewhat greater proportion 
due to the less perfect design. Slow-speed motors take 
more than high-speed motors of the same rating, because 
the speed being low, the maximum torque must be high, 
and as the diameter of the armature is not increased 
sufficiently to maintain the same surface speed a high 
torque requires more magnetic attraction and consequently 
more magnetism. 

At the lower part of Fig. 1 the motor is shown acting 
asa generator. The working power is, of course, reversed, 
but the magnetising power does not and cannot reverse. 
An induction motor cannot produce magnetising power. 
This explains why one induction motor operated as 4 
generator cannot operate another induction motor unless 
some other machine is in circuit capable of furnishing 
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the magnetising power for both machines. It also shows 
why it may be advantageous to forfeit the simplicity of 
the ordinary induction motor and add a commutator, 
so that the inward flow of magnetisation may be reduced, 
eliminated, or reversed. 

The synchronous motor differs from the induction 
motor in that it is completely reversible as regards the 
flow of magnetisation as well as energy. When an 
alternator transmits power to a synchronous motor there 
are three cases to be considered, as shown in Fig. 2. The 
simplest case is where each machine has its magnetisation 
furnished locally by direct-current machines. The equality 
of excitation has been indicated in the illustration by 
making the exciters of the generator and motor the same 
size. This is in the middle diagram of Fig. 2. Above 
this a case is shown where magnetisation as well as energy 
is being transmitted from the generator to the motor, 
which indicates that the motor has insufficient excitation. 
The less the direct-current excitation of the motor, the 
greater is the magnetising power absorbed by it. This 
magnetising power produces useful magnetisation in the 
motor and just sufficient to supplement the inadequate 
direct-current magnetisation. If the direct-current excita- 
tion decreases the magnetising power increases, and if 
finally the direct-current magnetisation fails entirely the 
magnetising power alone may furnish approximately 
normal magnetisation. A synchronous motor may 
therefore run without direct-current field excitation ; 
in fact, this principle is used in starting synchronous 
motors and converters. An unexcited motor is similar to 
an induction motor, but is so imperfectly. designed for 
unexcited operation that it takes a much greater pro- 
portion of magnetising power. An unexcited synchronous 
motor is like an induction motor, reversible in regard to 
the flow of energy, and may therefore be used as a generator. 
But an unexcited generator or motor must absorb and 
cannot produce magnetising power. Hence an unexcited 
generator cannot be used to run an unexcited motor unless 
there is some other source of magnetising power adequate 
for both generator and motor. 

At the bottom of Fig. 2 the motor is over-excited. 
The magnetising power flows from the motor to the 
generator and the effect is to demagnetise the motor, 
the amount being just sufficient to bring the magnetisation 
of the motor down to equality with that of the generator. 
Magnetising power, it is to be remembered, demagnetises 
the machine from which it proceeds and magnetises the 
one into which it flows. Magnetising power may therefore 
be looked upon as a current or flow of magnetisation 
from points of surplus magnetisation to points of deficient 
magnetisation. The surplus magnetisation is to be found 
in those machines strongly excited by direct currents, 
the deficient magnetisation in those weakly excited, and 
more especially in transformers, induction motors, and 
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other apparatus having no direct-current excitation at 
all. Strong and weak excitation are, of course, only 
relative terms. If the excitation of a generator and a 
motor are equally strong or equally weak no flow of 
magnetising power between them is necessary to preserve 
a balance. 

When several alternating-current machines having 
direct-current excitation are connected together, the 
increase in the excitation of any one machine tends to 
raise its voltage, but this tendency is counteracted by 
@ magnetising current, which flows away from it to the 
other machines, demagnetising the machine that has 
increased exciting current and magnetising the others. 
A considerable increase in excitation of one machine 
therefore produces a smaller though widespread increase 
in magnetisation of all the machines. Conversely, a 
decrease in excitation of one machine causes an inflow of 
magnetising power and a corresponding reduction in the 
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voltage of the whole system. This condition holds 
irrespective of whether the machines are all alternators 
or all synchronous motors or a mixture of the two. 
Increasing the excitation of one or two alternators will 
not shift the load to the other, and an alternator may 
continue to carry its full load even if its excitation is lost. 
Raising the voltage at one power-house will not shift the 
load to another power-house. In fact, the voltage at the 
delivery end of the line may be greater than at the 
generating end. It is true that a rise in voltage does 
shift the power, but it is the flow of magnetising power 
and not the flow of energy. 

The operator can increase, decrease, stop, or re- 
verse the flow of energy by opening and closing the 





engine stop valve or governor regulator, and simi- 
larly he may control independently the magnetisa- 
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tion by raising or lowering the excitation by the field 
rheostat. At the top of Fig. 3 an alternator is shown 
which is supposed to be fully loaded and over-excited. 
As the load is reduced the energy flow decreases, stops, 
and reverses. As the excitation is supposed to remain 
unaltered the outflow of magnetising power is practically 
unaffected by these changes of load. The transition 
stage between motor and generator operation presents 
the peculiarity that the machine, though neither a motor 
nor a generator, still produces magnetising power. This 
feature is of such importance that the machine when so 
operating has been called a synchronous condenser. It 
can be used to produce the magnetising power required 
for operation of induction motors or induction generators 
or for the starting of unexcited synchronous motors, or, in 





fact, for producing all or any part of the flow of mag- 
netisation required for a transmission system. 

The amount of magnetisation produced depends upon 
the amount of excitation. Fig. 3 shows that, with 
decreased excitation the flow of magnetising power 
eventually ceases and that a further decrease reverses the 
flow. 

Power consists of the product of two components, 
velocity and pressure. Either may be increased at the 
expense of the other and the power remains the same. 
Transformers are used for increasing electrical pressure 
with corresponding decrease in current. A transformer 
is therefore a kind of electrical gearing, and power will 
pass through it with no change beyond a slight 
diminution to cover losses. Magnetising power can be 
transformed as readily as energy flow. Hence a trans- 
former is no barrier to the free and independent flow of 
the two kinds of power. A transformer must receive a 
small amount of magnetising power in order that it may 
work, but this is an approximately fixed quantity and does 
not affect the free flow of magnetising power through 
it. The magnetising power taken by a transformer is 
similar in characteristics to that taken by an induction 
motor. The principal difference is that the magnetic 
design of a transformer is much more perfect than that of 
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an induction motor, so that the proportion of magnetising 
power taken is much smaller in the former case. 
Fig. 4 shows the flow of power through a transformer. 


The transformer diverts from the energy stream a small | 


branch, which is consumed as transformer loss, and from 


the magnetising stream another small branch, which | 
magnetises the core. Even at no load the transformer | 


must receive these two small streams if it is energised. 
Ordinarily both streams come from the same direction, 


‘that is, from the generator, but this is not essential, for 
when an induction generator drives a synchronous motor | 


through the transformer the energy loss stream comes 
from the generator and the magnetisation from the motor. 
Broadly speaking, generators and motors as well as trans- 
formers may be looked upon as a kind of -gearing. A 
generator like a transformer or gear transforms the pro- 
duct of one motion and one pressure into an approximately 
equal product consisting of a different motion and a 
correspondingly different pressure. Neither the current 
nor the pressure alone show any trace of the two com- 
ponents which either may be considered to be composed. 
But, on comparing the composite current with the com- 
posite pressure it is found that the times of reversal are 
no longer either simultaneous nor in quadrature. 

The product of current and pressure is power, the kind 
of power depending upon the phase. Disregarding the 
phase, which is often unknown, the product is called 
apparent power. When the phase of the two quantities 
is the same the apparent power is the same as the energy 
flow, when the phases are in quadrature it is the same 
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| load than at no load; nevertheless, the magnetising 


| power is also greater. 

The increased power factor results from a_ great 
increase in the energy flow, accompanied by a small 
| increase in the magnetising power. The arrows indi 
cate the relative direction of flow of the two kinds of 
power. If they flow in the same direction the current is 
said to be lagging, if in the opposite direction leading. 
If the current is lagging it may be changed to leading 
by reversing either, but not both of the flows. If a 
synchronous motor is under-excited* the current lags. 
Increased excitation makes the current lead because it 
reverses the flow of magnetisation, whilst the flow of 
energy is unaffected, If, however, the excitation is not 
increased, but mechanical power is applied to drive the 
| motor as a generator, the current also becomes leading, 
because the flow of energy has been reversed, whilst the 
flow of magnetisation is not changed. If the excitation 
| is increased and mechanical driving power is also applied 
the current remains lagging, because both flows have been 

reversed. 

When a circuit branches, say, from one generator to 
two motors operating at different power factors, the 
determination of the power factor of the generator from 
that of the motors looks rather complicated, but the 
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| problem is exceedingly simple if it be remembered 
that there are simply two kinds of currents and each 
divided into two branches. For example, a generator 
supplies an induction motor taking 80 kilowatts at 80 per 
cent. power factor lagging and a synchronous motor 
taking 100 kilowatts at 98 per cent. power factor leading. 
It is evident that the generator supplies the sum of 80 and 
100 kilowatts, or 180 kilowatts, but it is not very obvious 
that its power factor is 97.6 per cent. lagging. 

Fig. 5 shows that this is merely a roundabout way of 
saying that the induction motor takes 60 kilovolt-ampéres 
of magnetising power, while the synchronous motor 
gives out 20 kilovolt-ampéres, therefore the generator 
must provide the difference, or 40 kilovolt-ampéres. 
From these elements a picture may be drawn showing the 
flow of energy and magnetisation in any transmission 
and distribution system. The ribbons show graphically 
the equality between inflowing and outgoing energy and 
between inflowing and outgoing magnetisation. A single 
flow of energy may have associated with it two or more 
separate flows of magnetisation, as shown in Fig. 6. 
Here a synchronous condenser forms a local source of 
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as the magnetising flow. For intermediate phases 
apparent power consists of an energy flow component 
and a magnetising flow component. It is found that the 
square of the apparent power is equal to the sum of the 
squares of the ene flow and the magnetising flow, 
which leads to the conclusion that if ribbons representing 


energy flow are laid, say, horizontally, and those represent- | 
ing flow drawn vertically thereto, then a diagonal ribbon | 


connecting themrwill represent the apparent power. Power 
factor expresses the relation between energy flow and appa- 
rent power. When the power factor is fixed the relation 
between the magnetising and energy flows is also fixed. 
If the power factor is constant the magnetising and 
energy flow can only increase or decrease proportionally. 
The two flows are equal for a power factor of a 
2 
cent. With increasing power factors the proportion of 
magnetising flow diminishes until it vanishes at unity 
power factor, while with decreasing power factors the 


=71 per 


proportion of energy flow diminishes, and it becomes | 


zero at zero power factor. While the magnetising power 
is relatively less at low than at high power factors an 
increase in power factor does not necessarily mean that 
the magnetising power has decreased. Thus, in 
an induction motor, the power factor is higher at full 


magnetisation for the induction motors at the end of a 
| transmission line, thus saving the losses of transforming 
| and transmitting this, as well as performing other useful 
| functions. The generator is shown furnishing the 
| magnetising power for motors in its vicinity. Water- 
| power transmission systems usually have little load at 
the generating end, and there are indications that it will 
in future be customary to place the source of magnetisation 
at the receiving end. When the flow of magnetisation 
is in the opposite direction to the flow of energy at full 
load, the voltage drop due to the load is decreased and 
the regulation is improved. 

The electrical phenomena described are those which 
result from the storage of energy in an electrical circuit 
due to magnetisation. Energy may, however, also be 
stored in another form. When the electricity is used in 
the form of alternating currents the electric charging 
current, like the magnetising current, must _ transport 
this energy to the part charged and back to the source 
periodically. Charging power must flow to every part 
where there is electro-static capacity. With charging 
power, as with magnetising power, the current and 
potential are in quadratyre. In fact, charging power is 
the same as magnetising power except that the direction 
of flow is reversed. An alternating condenser current, 
however, is always & source of magnetising power, while 
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an alternating current magnet is a sink in which such 
current disappears. The electric condenser may. be used 
as @ substitute for the direct-current magnets of an 
alternator in furnishing the magnetisation of a transmis- 
sion system. An alternator without direct-current field 
excitation may receive all needed excitation from an 
electric condenser, and an induction motor may operate 
as an induction generator receiving its magnetisation 
from a condenser. These results are obtained in practice, 
though they are not the normal operating conditions on 
high-tension transmission systems. A rotating machine 
structurally identical with an alternator or synchronous 
motor, but not performing any mechanical work, may 
iurnish the magnetising power for a system in whole or 
part in much the same way as an electro-static condenser 
would, and hence is called a synchronous condenser. 

Fig. 7 shows the essentially different behaviour of an 
clectro-static condenser and a synchronous condenser 
as the voltage changes. The flow of magnetising power 
trom an electro-static condenser increases as the square 
of the voltage. Magnetising power flows from a syn- 
chronous condenser only when the circuit voltage is below 
that corresponding to the excitation of the condenser. 
If these voltages are equal, the synchronous condenser is 
neutral as regards magnetising power. If the circuit 
voltage is higher, the synchronous condenser absorbs 
magnetising power and ceases to be a condenser. 








MODERN MUNITIONS OF WAR. 
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In his second lecture on ‘* Modern Munitions ’’ at the 
Royal Society of Arts on Wedseollay, Professor Vivian 
Lewes discussed shells and high explosives. Before 
coming to the actual subject matter of his discourse, 
however, he said there was one point he could not help 
mentioning. He realised that the Society of Arts was 
not the place for contentious matters ; certainly it was 
not the right place to discuss political questions and 
political methods, but there was one factor he could not 
pass by, and that was that in the management and conduct 
of the war probably the most serious mistake that had 
been made had been to omit placing an embargo on 
cotton which would prevent it getting into German 
hands. He had shown in his previous lecture that for 
every propellant made the world over cotton was an 
absolute necessity. It was known for a fact that Germany 
had been collecting and storing cotton in enormous quan- 
tities before the war commenced ; it was known as a fact 
that Germany expected to smash through everything 
and force a decision by last Christmas, and we knew as 
a fact that the delay in doing so had upset to a very 
considerable extent her arrangements. Therefore, there 
was not the least doubt that, if cotton had been made 
contraband at the very commencement of the war, long 
before this Germany would have been feeling the pinch 
seriously. Inasmuch as, however, direct importation into 
Germany only had been stopped, it happened that we 
found for the first three months of this year the neutral 
countries such as Holland, Sweden, Denmark and Norway 
imported exactly six times as much cotton as they did 
for the first three months of last year. Thus we had a 
very shrewd idea of where this surplus cotton went, and 
before it was too late he sincerely hoped that some diplo- 
matic method might be found for getting out of this 
trouble. At the same time, it was all very well to say 
that ‘so-and-so should be done. We knew perfectly well 
that we had diplomatists at work, in England especially, 
who could not be surpassed, and there were excellent 
reasons for what had been done, but we were now at a 
point when so many lives were depending upon this 
matter, and when it was an absolute necessity to stop 
the supply of cotton to Germany, that no diplomatic 
interference ought to be able to prevent an embargo of 
the strictest kind being put upon it. 

Professor Lewes then proceeded with his lecture proper. 
He first described the ordinary shrapnel by the aid of a 
coloured sectional drawing, and explained, as an instance, 
that a 6in. shell with its 375 bullets would cover an area 
of 300 yards in diameter, and that this was the most 
effective form of shell for use against troops in the ordinary 
way. There was no question of any shortage of these. 
The shortage had been in high-explosive shells, the need 
for which had only arisen with the present war. Such 
shells when they burst produced such an enormous 
concussion in the air that obstructions and impediments 
in the way of the troops were swept away. The effects 
were simply tremendous. By the mere impact of the 
wave they set up in the air men were killed at very con- 
siderable distances without being touched by any fragment 
of the shell. High-explosive shells of this character were 
used for siege work and for armour-piercing. In the 
latter connection a large amount of research had been 
carried out with the object, on the one hand, of increasing 
the strength of armour plate, and on the other, of producing 
a high-explosive shell to penetrate that armour. The 
shell in that case was made, not of forged steel, as in the 
ordinary high-explosive shell, but of nickel-chrome steel. 
The lecturer then explained the phenomenon of the soft 
nose, which was so well illustrated by Sir Robert Hadfield 
in his lecture before the Institution of Mechanical Engi- 
neers last session. The remarkable effect of this soft 
nose was, he added, discovered, like so many other things, 
byfaccident. Whilst experiments were being earried on, 
a shell was fired at the back of a test piece of armour- 
plating, which was the soft side of the metal, and it was 
found that the shell went through and exploded after 
impact, whereas when the shell was fired against the front 
of the plate, which was the hardened and tempered side, 
it shattered and left an indentation of only a few inches 
in the plate. This led to the adoption of the soft nose, 
with the result that a shell could be made which would 
go through the toughest piece of armour plate that could 
be produced. Of shrapnel and the class of high-explosive 
shell mentioned above there was no shortage whatever. 
It was only the high- explosive shell for field purposes 
which had given trouble and in which there was a shortage. 

Before dealing with the nature of the chemicals employed 
in the manufacture of high-explosive shells, Professor 
Lewes described and exhibited the hand grenades and 
bombs which have become such a feature of the war. The 
service pattern rifle grenade is a small shrapnel shell, 
devised by Hale. Its casing is serrated, and it contains 





a cartridge of four ounces of trinitrotoluene, which is 
fired by a detonator. Attached is a vane for directing 
the flight and operating the detonating mechanism. The 
firing is effected in ordinary use of the rifle, except that the 
bullet of the cartridge is extracted and the end filled up 
with beeswax. The range of such grenades is about 
350 yards, and a special sighting arrangement is fixed 
for use where the grenades have to be dropped upon the 
enemy and not fired in a straight direction over a short 
distance. With the hand grenades the range is naturally 
considerably shorter, being about 45 or 50 yards, and in 
order to prevent premature bursting of the shell, arrange- 
ments are made for the firing action not to operate until 
after the grenade has travelled 15 yards. Another form 
of hand grenade exhibited had a larger number of serrations 
and exploded by percussion through striking an object. 

Attention was next directed to the nature of the high 
explosives actually used. It was demonstrated how all 
burning depends upon the oxygen in the air, but that this 
is such a slow process that an explosive mixture could not 
be made. By taking substances, however, in which it 
was possible to have oxygen in a compressed form and yet 
available for burning, a useful explosive could be obtained. 
Such substances were almost unlimited, and mention was 
made of chloride of potash and potassic nitrate, both of 
which contain about 600 times their volume of oxygen, 
the latter, of course, being used in the old gunpowder. 
A number of experiments was made to show varying 
degrees of rapidity of explosion. Nitro-glycerine was 
next referred to as one of the very highest explosives, and 
an explanation was given of why the greatest effect of the 
explosion is in the downward direction. The lecturer 
then sketched the production of picric acid from coal tar 
derivatives, and pointed out how in 1882 Sprengel, before 
the Chemical Society, demonstrated that picric acid by 
itself could be detonated and give a fine explosive result. 
Nothing more was heard of the matter for two or three 
years, when Turpin, a French student of explosives—a 
dentist at the time, by the way—took out a patent for 
using it as an explosive for filling shells, and it was intro- 
duced into the French service under the name of melinite. 
The accounts which reached this country of the wonderful 
effects of this new explosive, that it would kill a man at 
200 yards without touching him and knock down any 
fortification, created considerable alarm in the news- 
papers ; but in a couple of weeks our Secret Service knew 
all about it, and experiments at Woolwich proved it to be 
an old friend, because several years before Sir Frederick 
Abel had introduced picric acid as powders. Experiments 
were then carried out by us at Lydd and a mercuric 
fulminate detonator used, with the result that this explo- 
sive was introduced into this country as lyddite. It 
proved, however, a disappointing explosive. In the 
South African war it was found that on many occasions 
the explosion took the form of a semi-burning, and this 
was subsequently traced to the fact that we had not used 
sufficiently powerful detonators. Later on the Japanese, 
in the Russo-Japanese war, used strong mercuric fulminate 
detonators and shells of the same explosive, which was 
called by the Japs Shimosi powder, did good work at the 
siege of Port Arthur. But the Japs took risks in doing so 
and paid the penalty in serious losses of men and material 
by premature explosions. All this time the Germans were 
watching with the greatest interest everything that was 
going on and noticed the weakness of lyddite and the 
Shimosi, which was that they formed certain compounds 
leading up to premature explosion. The Germans eventu- 
ally hit upon trinitrotoluene, a product of the carbonisation 
of coal. The present process of coal carbonisation for the 
purposes of gas manufacture did not give a very large 
amount of toluene owing to the high temperature in order 
to give the best results from the gas point of view; but 
with a lower temperature the amount could be very con- 
siderably increased, and there was not the least doubt that 
if the war lasted very long and larger quantities of toluene 
were necessary in order to get high explosives, then a 
lowering of the temperature of coal carbonisation in gas- 
works would have to come about. Toluene was also being 
made synthetically in considerable quantities by the action 
of heat and pressure upon other hydro-carbons, and both 
sources put together would undoubtedly give us very 
considerable quantities of toluene and as much as we 
should require for nitration purposes in the future. The 
lecturer showed various samples of T.N.T. and explained 
how it is copper-plated to prevent mechanical damage. 
He also dwelt upon the safety with which it can be 
handled, and emphasised that the tremendous effects 
produced follow detonation. 

A stronger explosive than T.N.T., however, was 
ammonite, which consisted of nitrate of ammonia mixed 
with 15 per cent. T.N.T., and which was invented in 
Austria. The advantage was the great economy in T.N.T., 
and for one branch of the English service we were now 
making considerable quantities of this explosive. 

Still higher explosives, however, were being made, 
one of which was obtained by using benzol as a basis, 
and in this way the mining explosives of roburite and 
bellite were obtained. Another new explosive about 
which a good deal more would be heard in future was 
tetranitro-anyline, which had the advantage over nitro- 
glycerine that it was sufficiently inert to be safe in use ; 
and finally there was an even more powerful explosive, 
viz., tetra-nitro-methyl-anyline, known as T.N.A. This 
latter had a tremendous concussive effect and was the 
cause of men being found dead, but to all outward appear- 
ances uninjured. Many cases had occurred in which a 
displacement of the heart to the extent of nearly 2in. had 
been found, and this had been caused simply by the con- 
cussive effect of T.N.A., and not by poisonous gases, as 
was often stated in the newspapers. 

All this, concluded Professor Lewes, was part of the 
horror of war. The mischief from hell’s kitehen—poison 
gases—with which the Germans had disgraced themselves, 
he would deal with in his next lecture. 








THE reconstruction of roads Nos. 12, 13, 14, 15 and 16 
at Waterloo Station is now in hand. The cab approach 
between Nos. 11 and 12 has been completed, as has all the 
work to the north thereof, 7.e., roads Nos. 11 to 21 inclusive 
The present reconstruction is of interest, because the 
former roof was parallel with the direction of the roads, 
but now it will be at right angles to correspond with the 
roof of the new and rebuilt station. 





PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provi will, for 
the present, be published in an enlarged and extended form. 











THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron Position. 


Tue marked bar makers are consistently con- 
servative, and to the surprise of many other ironmasters 
they persist in their standard of £12, although unmarked, 
i.e., merchant bar, iron and gas strip are sold at £11 10s., 
and North Stafford ‘‘ Crown” bars at £11 15s., with £12 
asked! Just a year ago the market was applauding the 
firm stand of the makers of best iron. With merchant 
bars dull at £6 i0s. they then adhered to their £8 10s. 
basis—a margin of £2 per ton. To-day the disparity 
between the two is at best only 10s. to 15s. The gas 
strip rollering is the section of the trade which has most 
improved its position on a year ago. In July last, with 
the Association disbanded, makers were scrambling for 
orders at £6 5s.; this week buyers are prepared to pay 
£11 10s. for the same article! The most striking feature 
of the position to-day is the disparity between the values 
of pig iron and finished material. It is not many years 
since the price of merchant bars might be arrived. at 
approximately by doubling the value of Northamptonshire 
forge pigs and adding £1 per ton. By this criterion, with 
Northamptonshire iron at 70s.—a fairly good price to-day 
—merchant bars would stand at £8. However, } Northamp- 
tonshire pigs are selling at 69s. and merchant bars at 
£11 10s.! 


Improved Galvanised Iron Business. 


There is no fresh development in the galvanised 
sheet trade. Quotations for 24 gauge corrugated sheets 
range from £22 to £23 f.o.b. Liverpool. There is still a 
certain amount of export business, urgent orders which 
have to be fulfilled irrespective of price. The shipments 
last month were, indeed, unexpectedly high, representing 
more than half the tonnage of the corresponding month 
last year, the total being 25,000 tons, against 47,800 tons 
a year ago. The largest buyers were India, 5350 tons, 
against 11,500 tons in June last year; Australia, 3950 
tons, against 9280 tons in June twelve months back ; 
the Argentine, 2160 tons, against 1300 tons in June, 1914 ; 
New Zealand, 2160 tons, against 1650 tons previously ; 
Canada, 1370 tons, against 2000 tons before; and the 
Dutch East Indies, 1500 tons, against 2600 tons in June, 
1914. For the complete half-year ending June the 
shipments are returned as 167,415 tons, contrasted with 
379,700 tons to June, 1914. Makers of galvanised sheets 
state that the increase in raw material and common 
charges makes the trade practically unremunerative, even 
though selling. prices have advanced during the past 
three months by about £8. Black doubles now command 
about £11 10s. Galvanisers are interested in the reply of 
Mr. Bonar Law, to questions in Parliament, that the 
Government is endeavouring at the present time to find 
some means by which the large quantities of zinc ore 
mined in Australia as the raw material of spelter manu- 
facture, may be treated in this country with a view to 
trying to reduce the enormous price to which the American 
spelter ‘‘ corner” has advanced this metal. At the same 
time galvanisers are fairly unanimous that the Govern- 
ment has been almost culpably slow in moving in the 
matter. The Australian mineowners are now selling their 
raw material to smelters in the United States, who, in their 
turn, sell the finished product to consumers in this country, 
of whom the Government is by far the largest, at prices 
which are nearly five times as high as those that ruled 
before the war. This week the metal is quoted firm, with 
American sorts £105 for early supplies and £95 c.i.f. for 
deferred deliveries. Zinc sheets are quoted £130 c.i.f. 
The Staffordshire Tinned Sheet Association report a very 
large demand at prices £2 per ton above those ruling 
three months back, two advances of £1 each having been 
made during the three months. The last basis has just 
been confirmed—35s. per cwt. for best charcoal tinned 
sheets, 33s. for charcoal, and 29s. for coke unassorted. 
Makers of tin-plates complain of severe competition from 
America, plates being delivered in South Wales at a very 
cheap rate. The Association price is 32s. to 41s. per box. 


Pig Iron. 

The production of pig iron is beyond the capacity 
of the mills and forges to consume. Several large under- 
takings which usually consume their own output of some 
thousands of tons of pig iron find their business for pipes, 
standards, drain covers, and the like with local authorities 
suspended, and are putting their iron on the market—or 
on the ground. Though no actual break has developed 
in quotations, the market in pig iron does not exhibit that 
strength which smelters would like to see. Many of them 
declare their readiness to put pigs into stock or blow out 
furnaces, and it is probable that, with no likelihood of any 
greater consumption being obtained from the makers of 
finished iron, the latter expedient will to some extent be 
adopted. Northamptonshire was offered to-day—Thurs- 
day—on “Change in Birmingham for early delivery at 
69s. and 70s., and the Derbyshire smelters’ quotation for 
forge iron of 71s. 6d. would have been shaded by several 
firms in order to obtain a good order. South Staffordshire 
qualities were at recent rates. A year ago Staffordshire 
common was 48s. 6d., to-day it is 68s.; Northampton 
iron twelve months since was 48s., it is now at least 21s. 
better ; Derbyshire iron, which in July last was priced 
at 58s. 6d., has made an almost similar gain. 


Steel. 


Something over the Association basis prices is 
paid for finished steel. It is stated this week that in some 
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instances business can still be done at the minimum, but 
it is certain that buyers who make this statement are at 
the very same time giving out orders at a 5s. to 10s. 
premium to firms who have sufficient offers of business to 
make them independent. High-carbon English billets 
are selling at £10, which is 10s. above the standard, for 
delivery from October next. Plates are generally quoted 


at £10 2s. 6d. to £10 10s., and angles at £9 17s. 6d. to 
£10 5s. Steel strip imported from America is making £12. 


The home price ranges from that figure up to £12 10s. 
Makers of steel billets and bars report themselves well 
filled with orders at £7 15s. for Bessemer and £8 to £8 5s. 
for Siemens. In this line Americans are competing very 
successfully, and much more Transatlantic finished steel 
is coming along also. The price of American billets has 
stiffened. They now fetch about £7 12s. 6d. delivered in 
this district. Prices of home makers in some exceptional 
cases range up to as much as £9 for Siemens open-hearth 
billets. 


North Staffordshira Iron and Steel Trade. 


North Staffordshire ironmasters have further 
advanced prices during the week. The lowest quotation 
for ** Crown ” bars is now £11 15s. a ton, and in some cases 
orders have been declined at any price under £12, the 
current quotation for marked bars. There are plenty of 


orders on the books, and with skilled workmen lacking, 


contracts are subject to delay. The pig iron market has 
a very firm tone, and with a strong local demand there is 
little prospect of a decrease in prices. The local business 
in steel has been further strengthened by orders for shell 
steel from North Staffordshire engineering firms, who 
are organised under the Birmingham Munitions Committee 
for the making of shells. Steel manufacturers are much 
pressed and their difficulties are increased because some 
of the men are said to be not working so well or so regu- 
larly as they might do. There are strong complaints of 
time being lost on urgent war work. 


Engineering. 


The Board of Management of the new National 
Munitions Factory in Birmingham has lost no time in 
getting to work. Works and commercial managers have 
been engaged. A very thorough inspection has been 
carried out of the large amount of plant which has been 
offered them on hire or sale by engineers, and if the tools 
at their disposal leave something to be desired in uniformity 
they form a very valuable nucleus of the plant required 
in these days of machine tool famine. No statement has 
been made as to how far voluntary surrender of machinery 
will meet the requirements, but it is understood the census 
of plant at the various works of the city and district shows 
that very few manufacturers have lathes suitable for shell 
finishing which are not already employed on Government 
work. Local machine toolmakers are at least as busy as 
any of the armament factories. Large outputs are being 
maintained. 


Motor Engineering Trades. 


In the motor engineering trades production goes 
steadily downwards before the urgent demand of the 
Government for shell bodies and fuses. Many cycle 
manufacturers have 60 per cent. and upwards of their 
machinery at work on munitions now, although if they 
had consulted their own interest they would have preferred 
to do more for their customers. In the cycle trade, as in 
so many others, those who come last into munitions pro- 
duction are doing best, since they are able to preserve their 
circle of customers, and at present prices on cycle plants 
cycles and motors pay better to make and sell than shells 
or fuses. The production of motor cars other than those 
for war purposes is very small. Most of the manufacturers 
in Birmingham, Wolverhampton, and Coventry are fully 
employed on cars, aeroplanes, shells, and other munitions 
for the British Government, and meantime the American 
importer is appropriating what trade there is about in 
pleasure and trade cars. The motor manufacturer fears 
that in future, having got used to the cheap American car 
of exclusively machine make and large engine power, the 
British user will not take kindly to the beautifully finished, 
more efticiently engined, but more highly priced vehicle 
on which the British industry built up its prosperity. 


Warning against Striking. 


Employers in the Birmingham district are very 
gratified that the National Society of Brassworkers and 
Metal Mechanics has issued to its members a notice inform- 
ing them that any strike, collective or individual, or lock- 
out, or dismissal of any workman over a trade dispute is 
now, under the Munitions Act, illegal. The society points 
out that should a grievance arise the men should work under 
protest until the society had arranged a settlement with 
the employers or in the Munitions Court of the district. 
“Compulsory arbitration,” this- very timely manifesto 
concludes, “is now the law. Use it, test it to see if you 
can make it a better weapon in the interest of labour than 
the old arrangement for mutual settlement. Have con- 
fidence in it and give it a good trial.’”” The expression of 
such sentiments at this time are particularly satisfactory 
to masters. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Marking Time. 


THE attendance on the Iron Exchange was good, 
and there was a firm feeling in all departments. This 
was especially the case in pig iron, although there was 
practically no change in prices. In this respect the 
market appears to be ‘“‘ marking time.’”’ Manufactured 
copper was steady, with an upward tendency. There was 
no change in sheet lead or English tin ingots. 


Quotations. 


Pig iron :—Lincolnshire No.* 3{foundry, 76s.; 
Staffordshire, 74s. 6d.; Northamptonshire, 76s.; Derby- 
Middlesbrough, open brands, 77s.; 


shire, 75s. to 76s.; 





Scotch (nominal) : Gartsherrie, 88s.; Glengarnock, 
86s. 6d.; Eglinton, 86s.; Monkland, 85s.; Summerlee, 
86s., delivered Manchester. West Coast hematite, 107s. 6d.; 
East Coast ditto, 102s. 6d., both f.o.t. Finished iron : 
Bars, £11 to £12; Lancashire hoops, £13 2s. 6d.; Stafford- 


shire ditto, £12 17s. 6d.; sheets, £11 10s. to £12. Steel: 
Bars, £11 10s. to £12; steel hoops, £12 17s. 6d.; boiler- 


plates, £11 5s. to £11 10s.; 
bridge work, £10 10s. to £11 ; 
drawn steel, £16 to £17. Copper: 
£110 per ton, small lots 13}d. per lb.; rods, £110 per ton, 
small lots 134d. per 1b.; tough ingots, £95 10s.; best 
selected, £96 10s.; copper tubes, 14}d.; solid-drawn brass 
tubes, 15d.; brazed brass tubes, 16d.; condenser tubes, 
163d.; condenser plates, 14d.; rolled brass, 144d.;_ brass 
turning rods, 14}d.; copper wire, 12}d.; yellow metal 
sheets, 14d.; rods, 13d. Sheet lead, £33 10s. English 
tin ingots, £174 to £175. 


plates for tank, girder and 
English billets, £8; cold- 
Sheets, strips, &c., 


Lancashire Coal. 


There was a fair attendance on the Coal Exchange, 
and there was a shade better inquiry in house coal at late 
rates. Contracts are being made at a minimum advance 
of 5s. per ton over the next twelve months. Slack and 
engine fuel steady. Shipping and bunkering coal is a 
shade easier, prices favouring buyers. General quota- 


tions :—Best Lancashire house coal, 21s. 10d. to 23s.; 
good medium house coal, 20s. 4d. to 21s. 2d.; domestic 
fuel, 17s..7d. to 18s. 7d.; screened steam coal, 15s. to 


16s. 6d.; slack, 12s. to 14s. per ton at the pit. 


Enrolment of Munition Workers. 


The enrolment of skilled engineers for munition 
work, which has been carried out in Manchester and 
Salford recently, is said to have proved disappointing. 
Up to last Saturday, I understand, about 4600 names 
had been entered, which probably does not represent 
10 per cent. of this class of labour in this district. Out 
of this number it is quite probable that two-thirds are 
already engaged on Government work of some kind and 
cannot be removed from their present occupation without 
disadvantage to the successful prosecution of the war 
either on land or sea. It has been said that some engi- 
neering employers have raised objections to the enrolment 
of their workpeople, and have even gone so far as to 
discourage them from taking this step, but I do not think 
there is any serious ground for such an assertion. At a 
rough computation I should estimate the number of 
skilled men engaged on work more or less connected 
with munitions must be something like 80 per cent. of 
the whole. I understand that many of the questions 
on the Government forms which employers are required 
to answer with regard to the nature of the work which 
these men are engaged upon when objection is taken to 
their transference, are quite impossible to answer with 
any degree of accuracy. Some of the details to be supplied 
are as follows :—The number of the Government contract ; 
the date of the contract; the Government department 
for which the contract is being executed; the official 
description of the article being made ; the exact operations 
required to complete the article ; when the contract was 
commenced ; when the contract has to be finished; the 
total number of workpeople employed by the firm, and 
how many are engaged on Government and how many on 
private work; the weekly deliveries now being given ; 
and the number of men who would have to be dismissed 
if a certain man were transferred. To firms who are 
manufacturing articles in large numbers in which similar 
parts are used it is obviously quite impossible to fill in 
accurately the answers to many of these questions, and 
it would seem sufficient for all purposes if the list of 
queries was replaced by a more general question on the 
nature of the contract, &c. 


BaRROwW-IN-FuRNEsS, Thursday. 
Hematites. 


In the hematite pig iron trade there is marked 
activity throughout the district, and a very large volume 
of iron is being produced. All this iron is wanted and 
it is going into prompt use. Makers without exception 
are well off for orders, and, generally speaking, the output 
is spoken for until well into October. In the meantime 
there is a steady demand for iron, but just at present 
there is no big buying, much of the trade being from hand- 
to-mouth. The supply of raw material is now better, and 
makers are experiencing no setbacks in that direction. 
Prices are firm, with parcels of mixed numbers of Bessemer 
iron quoted at 110s. to 112s. per ton net f.o.b. Special 
brands of iron are at the high figure of 125s. per ton and 
represent a good solid trade. There is nothing being 
done in warrant iron, which is quoted still at 95s. per ton 
net cash, and the stores are unchanged in total at 2205 
tons, all of which is held in the Cumberland storages, the 
Furness Railway store long since being cleared away. 


Iron Ore. 


The iron ore trade is well employed. On local 
account smelters’ requirements are very good, and on 
general account the demand is steady, and good deliveries, 
especially of the best classes of metal, are being made by 
rail into Yorkshire, the Midlands, and the East Coast. 
Shipments to Scotland from Cumberland ports are steady, 
but there is much quietness in the export of iron ore from 
Barrow, few movements being recorded. Prices are 
unchanged, with good average qualities of native ore at 
25s. to 26s. 6d., and best sorts up to 35s. 6d. per ton. The 
demand for foreign ores are steady with Spanish sorts at 
27s. 6d. per ton delivered. 


Steel. 


There is activity in most departments of the steel 
trade at Barrow and at Workington, butsome of the branches 
of the trade are doing nothing. Rails are being rolled at both 
places on Government account and also for private rail- 
ways, but the demand for rails is only slow at present. 
Heavy sections are at £8 10s. to £8 15s. per ton, with 
light sections at £9 5s. to £9 10s., with heavy tram rails 
at £9 per ton. For steel shipbuilding material there is 
a fair demand. Ship-plates are at £10 to £10 2s. 6d. per 
ton, with boiler-plates at £10 15s. to £11 per ton. Shortage 





of labour has cut down the output at Barrow, the men who 
were employed being now in other departments or on muni- 
tions. Billets are at £8 5s. per ton, with hoops at £13 5s. 
per ton. Both these sections are in steady request. 
The departments on war material are busily employed 
at the Barrow Steel Works. 


Shipbuilding and Engineering. 


There is tremendous activity in these trades, 
particularly in the gun shops, shell departments, and suc}; 
like, and more men are employed in Barrow than ha- 
ever been the case in the history of the town. 


Fuel. 


For coal there is a brisk demand, with good stean, 
sorts quoted at 24s. per ton delivered. There is a heavy 
demand for coke, and East Coast sorts are at 31s. to 33s. 6d. 
per ton delivered. Lancashire coke is quoted at 29s. pe: 
ton and Cumberland qualities run a shade less. Th 
Cumberland coke industry is growing. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Manufacturers’ Trying Time. 


THERE is no sign of any slackening in North- 
East Coast industries. Indeed, the lot of the manufac 
turer just now is a very trying one, so enormous and urgent 
is the work on his books. In addition to Government- 
British, French, and Russian—contracts which are flowing 
in in abundance, there are many orders being placed foi 
raw and manufactured materials on private account. 
Several branches, in fact, cannot cope with the demand 
in evidence. General trade has lately assumed a mor 
healthy appearance than at any other time since the war 
began. There is a greatly increased demand for all 
descriptions of work from the Colonies. The general 
effect of this increased business, however, is merely tv 
accentuate local congestion and to add to the arrears 
in execution which have accumulated. The worries 
attending the management of manufacturing businesses 
get worse every day, and many managers declare that in 
consequence of this state of things their lot is almost 
unbearable. At the moment some further disorganisation 
is threatened through the measures which the Munitions 
Department are adopting to secure perfect organisation 
of skilled work on Government orders and which will 
necessitate the transference of gangs from various shops 
to others. This course, it is known, will inconvenience 
operations to an alarming extent in certain establishments, 
and it is reported that some firms are ‘* kicking ”’ against 
the suggestion of those acting in the direction indicated. 
But they should remember that such practices, if persisted 
in, may be attended by severe penalties. The Government 
has now taken the “ bull by the horns,’’ and it is quite 
clear that it will shrink from nothing which may be 
necessary to ensure efficient and adequate output of 
munitions. The enrolling of skilled labour on the North- 
East Coast has proved quite interesting. Men in good 
positions, who have had a knowledge of engineering, have 
proffered their services. Some have been ready enough 
to give their whole time, some part time, whilst a numerous 
body were prepared to give up their ordinary leisure hours 
to the arduous work of the shell shop. It has to be admitted 
that the appeal on the North-East Coast for skilled workers 
has not met with the same success as in other parts of the 
country, but the business men in this part were abreast 
of the times. Some few months ago the North-East 
Coast Armaments Committee issued circulars to skilled 
workmen who were not engaged on war contracts appealing 
for their assistance, and special terms, similar to those 
provided in the Munitions Act, were offered by the Com- 
mittee. The result of this move was that large numbers 
of men were drafted to the more important works. Thus 
it will be seen that the North-East Coast Armaments 
Committee did a good deal of pioneer work and practically 
laid the foundations for the Munitions Act. The Govern- 
ment has very wisely adopted many of the ideas of this 
Committee. 


The Drink Problem and Slackers. 


It is no surprise to the manufacturing community 
that the greater part of the North-East Coast has been 
scheduled in the area in which the State is to control the 
sale of drink, for once the measure was passed and a Control 
Board established a part of the country of such importance 
as the Tyne, Wear, and Tees districts could not escape 
being included. Only about two months ago we had the 
spectacle of a body of northern shipbuilders going to the 
Government and urging the adoption of a measure which 
in any other time would have been far too audacious for 
even the most fanatical of temperance advocates—a 
decree of total prohibition of alcohol during the war. 
At the time I remarked that tendencies in workshop and 
factory had shown the necessity of Government inter- 
ference in industry if the required output of munitions 
and other war material was to be maintained; that 
workmen were falling short of their capacity ; that time 
was being lost wholesale ; and that men turned up incap- 
able of doing their proper quota. Generally speaking, the 
workers are now responding nobly to the heavy calls upon 
them, but there are still a few men to whom all appeals 
are useless. They are impervious to everything except 
their own insensate pleasures. From inquiries made in 
various quarters the general feeling of employers goes to 
indicate that they are now fairly well satisfied with the 
time and attention devoted by the men engaged on 
munitions of war to their duties. The slacking which was 
very noticeable in the earlier stages of the struggle has 
greatly diminished and is practically non-existent now. 
It is no common thing for men to be engaged from 6 a.m. 
to 8 p.m. every day in the week. Overtime is being worked 
on @ scale hitherto unknown. When asked his view, one 
large employer of labour was very brief and direct. ‘‘ I am 
quite satisfied now with the way my old workmen attend 
to work,” he said. ‘‘ But you know we have to get all 
kinds of labour in these exceptional times—such labour 
as we should only employ casually, if at all, in normal times. 
It is not amongst our regular employees that there is any 
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slacking.” There is no doubt now that men are realising 
that exceptional times call for exceptional energies and 
are in the main responding cheerfully. From now until 
the end of the war it is clear that the workers will have 
‘to tread their shoes straight.” The powers of the new 
order are very extensive, enabling the authorities to close 
public-houses in any of the areas where their presence is 
considered to be injurious and prejudicial to the output 
of munitions or to run them on any lines they desire. 


’ 


Cleveland Iron Trade. 


The Cleveland iron market is animated by a 
quietly hopeful feeling. There is no great activity just 
at the moment, but, on the other hand, a fair business is 
passing and the tone is cheerful. A sharp drop in values 
arising from speculative operations on the warrant market 
on Monday has been more than recovered. But apart 
from these inevitable fluctuations the tendency on the 
whole is upward. The outlook, indeed, shows no material 
change, for with the output severely restricted and stocks 
steadily diminishing the probability is that the autumn 
demand may bring a substantial advance in values. 
Makers, therefore, are proceeding with caution and are 
by no means disposed to commit themselves ahead at 
current rates. The shipments so far this month have been 
excellent when compared with preceding months this year, 
and the total for July looks like being unusually heavy. 
The general market quotation for No. 3 G.M.B. Cleveland 
pig iron is 67s. 9d., and business has been put through 
at that figure. No. 1 is extremely scarce and is commanding 
a premium of fully 5s. 6d. above the price of No. 3. The 
quotation for No. 4 foundry is 67s. 3d.; No. 4 forge, 66s. 9d.; 
and mottled and white iron each 66s, 3d., all for early 
delivery. 


Hematite Pig Iron. 


_ There is little change of note in the condition of 
the hematite pig iron trade. Quotations are very irregular, 
varying from 95s. to 102s. 6d. The average quotation for 
East Coast mixed numbers now stands at about 97s. 6d. 
During the past few weeks very little business has been 
passing, but consumers will probably be coming forward 
to renew stocks within the next few weeks. In the mean- 
time producers are actively employed and a good output 
is maintained. 


TIron-making Materials. 


The foreign ore trade languishes in consequence 
of the heavy stocks still held by most consumers, whilst 
deliveries under current contracts are still coming in 
freely. In the absence of business sellers continue to 
quote 26s. for best Bilbao rubio of 50 per cent. quality 
ex ship Tees, but contracts could no doubt be put through 
at about 25s. 6d. Coke is certainly somewhat easier, but 
sellers are still extremely reluctant to make concessions and 
adhere to 30s. for good medium furnace kinds delivered 
at the works. This figure, however, could be slightly 
shaded for suitable business. At the moment coke is in 
rather better supply, but there is talk of a further reduction 
in the number of ovens. 


Manufactured Iron and Steel. 


Another extremely busy week has been experi- 
enced in most branches of the finished iron and steel 
trades, war work, of course, still dominating the situation. 
Inquiries from the Colonies are probably brisker than at 
any time previously this year. Canada, India and South 
Africa, for instance, are ordering with more freedom. A 
good deal of material is also being shipped to France and 
Russia. Inquiries for steel are increasing in volume, and 
a considerable proportion of them are passed without 
consideration, for the reason that many manufacturers 
have already more orders on their books than can be 
executed for a very long time, and they are refusing to 
give any undertaking as regards delivery, except when the 
material is wanted for war work. Canada is reported to 
he placing large orders for steel in connection with the 
extensive production of shells there. Inquiries are also 
coming to hand from nearly every part of the home 
country, showing how widespread the work of turning 
out munitions has become. Encouraging accounts con- 
tinue to be given of the finished iron trade. Some branches, 
in fact, cannot cope with the demand in evidence, especially 
for such dealing with bar iron. Values of all descriptions 
of iron and steel stand at an unprecedented level. The 
following are the principal market quotations :—-Common 
iron bars, £11; best bars, £11 7s. 6d.; best best bars, 
£11 15s.; packing iron, £8 10s.; iron ship-plates, £10 ; 
iron ship angles, £11; iron ship rivets, £13 10s.; iron 
girder plates, £10; steel bars, basic, £10 15s.; steel bars, 
Siemens, £10 15s.; steel sheets, singles, £11 5s.; steel 
sheets, doubles, £11 10s.; steel ship-plates, £10; steel ship 
angles, £9 15s.; steel joists, £9 17s. 6d.; steel hoops, 
£9 17s. 6d.; steel strip, £10 5s.; steel railway sleepers, 
£10; heavy steel rails, £9; galvanised sheets, 24 gauge, 
-22 10s.; sheets, less 4 per cent.; railway material net 
f.o.b., and all other descriptions less 2} per cent. discount. 


Shipbuilding and Engineering. 


Shipbuilders are working at very high pressure 
indeed, the requirements of the Admiralty -being very 
extensive. In the engineering trades w orks are far too 
busy supplying war requirements to avail themselves 
to anything like the full extent of private commercial 
orders and inquiries. 


The Coal Trade. 


The position of affairs in the Northern coal trade 
has shown no material change during the week. Business 
continues to run on disappointing lines, and the only 
factor to keep prices from a further collapse is the severe 
restrictions in output maintained by many of the collieries. 
There is a slight improvement in the steam coal section, 
which is no doubt due to the increased tonnage that has 
been allowed for shipment to neutral countries. Best 
steams are fully steady and supplies for a fortnight ahead 
difficult to get hold of, hence values are firm. But in the 
case of Tyne prime qualities and secondary grades there 
is an excessive supply and little inquiry. Prices remain 


easy at late figures, but producers consider it useless to 
o-‘fer concessions, as practically any price quoted would 





not bring additional business on the market. Small 


steams are also weakly held. The output is reduced’ 


through limited best demand, but otherwise is still much 
above requirements. Durham gas and various grades 
of manufacturing fuel are all in ample supply and weakly 
held, with the exception of best gas, which maintains a 
fairly firm tone. On the other hand, coking fuel and 
bunkers show a further droop in values. Foundry coke 
meets a limited demand, but best gas coke is scarce and 
held for advanced figures. Quotations are as follows :— 
Northumberlands :—Best Blyths, 20s. to 21s.; second 
Blyths, 16s. 6d.; unscreened, 15s. to 16s.; households, 
20s.; best smalls, 13s. 6d.; bunkers, 15s. to 16s.; Tyne 
prime steams, 19s.; second steams, 16s. 6d.; special Tyne 
smalls, 14s. to 15s.; ordinary smalls, 13s. 6d. Durhams : 
Best gas, 20s. to 20s. 6d.; second gas, 17s. to 18s.; special 
Wear gas, 21s.; smithy, 16s. to 17s.; coking unscreened, 
l5s. 6d. to 16s. 6d.; coking smalls, 15s. 6d.; ordinary 
bunkers, 15s. to 16s.; best bunkers, 16s. to 17s.; foundry 
coke, 32s. 6d. to 35s.; furnace coke, 30s. to 32s. 6d.; gas 
coke, 27s. 6d. to 30s. 


Cleveland Miners’ Wages. 


At a meeting of Cleveland mine-owners and miners 
held this week it was agreed to regard 7} per cent. as the 
amount of advance which would have been paid for the 
ensuing three months if the special advance of 15 per cent. 
under the terms of the Prime Minister’s award had not 
been given. The wages for the ensuing three months 
will therefore remain unchanged at 46} per cent. above the 
standard. 








SHEFFIELD. 
(From our own Correspondent.) 
The Steel Export Embargo. 


SINcE writing upon this subject last week there 
has been some little development regarding the question 
of the exportation of steel and steel products to neutral 
countries. It will be remembered, perhaps, that I men- 
tioned that Sheffield manufacturers themselves were 
about the first to see the peril of permitting the export of 
high-speed steel and tools to neutrals, except under very 
strict supervision, because it became known that by 
methods of their own enemy houses were obtaining sup- 
plies through certain neutral countries. That fact was 
pretty plain in view of the remarkably big orders which 
suddenly were coming from, in some cases, entirely new 
ground and in others from agents who formerly required 
very much less. On most occasions these inquiries and 
orders were promptly turned down, but in a few instances, 
where the German trick was not so readily detected, the 
surveillance of the Customs authorities was defeated. 
As I have already explained, this it was that caused the 
embargo to be placed upon steel exports before proper 
notice had been given to exporters and manufacturers 
and before full arrangements could be made with the 
Cutlers’ Company to assist the authorities in a manner 
which had already been suggested ; but few could have 
imagined the confusion into which the whole trade would 
be thrown through this precipitate step. I believe it to 
be the fact that very many thousands of tons of all kinds 
of steel and manufactures thereof were hung up at various 
British docks, and in the circumstances it was inevitable 
that boats were missed, and even business entirely lost 
in instances where prompt delivery was part of the bargain. 
The information sent broadcast to the effect that the 
Cutlers’ Company was prepared to issue certificates which 
would clear these consignments, on satisfactory evidence 
being submitted that they contained only carbon steel 
and included no molybdenum or tungsten steel, resulted 
in the Cutlers’ Company being inundated with requests 
for the necessary papers to fill up. But the position was 
such that something further was needed. Much of the 
steel products held up were such as the authorities had no 
desire to place any restriction upon, and before the week- 
end the embargo had been modified to the extent of per- 
mitting the following articles to be exported without 
restriction :—Table cutlery, scissors, knives, nuts, bolts, 
screws, galvanised and black plates (if not prohibited 
under another order), steel pens, fish hooks, steel trinkets, 
keys and key rings, buttons, locks, and railway material 
{except as provided for in list ‘“‘C”’ Order, February 3rd 
last). This brought a measure of relief, but the list might 
be, and really ought to be, extended to cover very many 
other things not contemplated as coming within the 
original prohibition, for letters pouring into the Cutlers’ 
Company’s offices from London and Liverpool, Manchester 
and the Midlands, and even Glasgow, amongst other 
places, left no room to doubt that into the embargo net 
had been drawn such things as machinery, bars, chequer 
plates, baling hoops, constructional steel, &ce. 


Local Certifying Committees. 


Naturally, a little consternation, but much more 
indignation, was felt by the victims of this congestion ; 
but the business-like manner in which the trouble was 
tackled by the Cutlers’ Company did much to straighten 
out the tangle, and probably by the time this ink is dry 
something like order will have been restored. One thing 
was very plain from the outset, and that was that the 
services of the Cutlers’ Company in assisting the Customs 
officials to distinguish carbon steel from high-speed steel 
and to dispense certificates for the former needed supple- 
menting. The most natural solution is to form local 
certifying committees in the various steel centres con- 
cerned, and if that has not already been done it seems a 
plan most likely to succeed. This trouble about shipments 
came at a time when, in the ordinary way, shippers were 
having a very trying experience, it being extremely difficult 
to know when and from where a given vessel would sail 
with any degree of certainty. Added to that, railway 
traffic is absolutely hopeless. The companies cannot 
be blamed for the constant blocks that have to be put 
against movements first in that direction, then in this ; 
but these things are most perplexing for manufacturers 
who half their time are completely at sea as to the direction 
in which they may or may not attempt to consign goods. 
In the meantime the revival in general orders mentioned 
last week is still almost as pronounced, and whilst there is 
a very appreciable widening of the home demand oversea 





business for neutrals is subject to the restrictions already 
explained. 


Round the Works. 


There is every reason to believe that, notwith- 
standing the natural difficulties in a district like Sheffield, 
there has been an excellent response here to the call for 
volunteer skilled workers ready to place thems-_lves at 
the disposal of the Munitions Department, and whilst 
speaking of that matter I might take the opportunity of 
mentioning that Mr. P. D. Thomas has been appointed 
organising secretary under the Munitions Ministry in charge 
of the Yorkshire area. Mr. Thomas, who holds a commis- 
sion in the 2/6th Battalion, Welsh Regiment, and has seen 
seven months’ service in the present war, has a wide 
knowledge of commercial matters, being by profession a 
solicitor, with a practice in South Wales and London. 
The general output from the Sheffield works during the 
past week has been an enormous one, the bulk being, of 
course, material connected with war requirements. On 
the other hand, other manufactures are showing a con- 
siderable increase, though, I suppose, many of them, 
especially tools of various kinds, are indirectly intended 
for munition factories. New business on oversea account 
includes steel for Bombay, Colombo, and Barcelona ; 
cutlery for Rio de Janeiro and Calcutta ; sheep shears for 
Buenos Aires; forks for Caleutta; tools for Madras ; 
files for Punta Arenas, Rio de Janeiro, and Singapore ; 
saws for Calcutta, Rio de Janeiro, and Bahia; springs 
for Reval; electro-plate for Santos; and hardware for 
Monte Video. The engineering employers in the Chester- 
field district held a meeting the other day to hear addresses 
by Mr. Gray and Mr. N. J. Hughes-Hallett, of Derby, 
regarding the national shell factory established in that 
town. An appeal was made for assistance in plant and 
tools and an effort is to be made to secure a response from 
the Chesterfield district. In some quarters in Sheffield 
extra men are still required, but the fact of increased 
staffs has caused a shortage in house accommodation, 
and the Corporation is considering a new building 
scheme in the east end of the city, to the pressing need of 
which the Minister of Munitions is to have his attention 
drawn. 


Pig Iron, Bars, and Billets. 


The pig iron markets appear to be fairly steady 
all round, though there is still very little buying being 
done, except of West Coast hematite. Generally speaking, 
makers have no reason to be anxious sellers, as they are 
as a rule very well contracted forward. On their part, 
buyers continue in the belief that an appreciable turn in 
the markets may come in their favour, but, whilst quota- 
tions may possibly keep about the present level for some 
little time, there appears to be small justification for any 
hope of much lower prices until a good deal more is known 
than at present as to the course of the war. A small 
volume of forward business is being put through, but most 
of the buying is still to fill immediate wants. For West 
Coast hematite iron 118s. to 120s., delivered Sheffield, 
is still generally adhered to for Bessemer mixed numbers, 
though, as a week ago, one hears of business at a few 
shillings lower, but this is probably exceptional. East 
Coast hematite iron is quiet, but although one often hears 
104s. 3d., delivered Sheffield, mentioned for mixed numbers, 
makers’ prices are pretty firm round 106s. 3d. What may, 
however, prove a tendency to weakness is the fact that 
several furnaces are reported to have been recently changed 
from Cleveland to hematite iron, which has inclined to 
place production a little in advance of demand. In 
common irons, forge and foundry seem a trifle in the back- 
ground. Forge is quoted about 69s., or perhaps a few 
pence higher, and foundry is about 71s. The Lincolnshire 
iron market remains in much about the same position as 
previously reported, quotations being a few shillings 
above those for Derbyshire qualities. There is, of course, 
no falling off in the demand for billets, and the supply 
of basic sorts lags a good way behind demand, though 
more is now coming from America at, it is reported, 
hardening rates. Hard basic billets are quoted at £9 10s. 
and soft at £9. Acid billets are steady at about £12 for 
Siemens and £11 5s. to £11 10s. for Bessemer. ‘* Crown” 
bars are £11 per ton, on net cash monthly terms. 


Fuel. 


The steam coal market shows a steady position, 
and is possibly stronger than a week ago. Shipments have 
been on a larger scale, with the readier issue of licences 
to export to neutral countries. Local works can obtain 
all the supplies they require without difficulty. The 
long-expected Bill to control or limit price advances is 
being very eagerly discussed, and definite details are 
awaited with great interest. Until the measure is in its 
final form there will be an entire suspension of forward 
business in all sections. In the small fuel market the 
colliery position is not quite so strong as recently, and 
while there are no stocks at pits, there is in some cases 
more selling pressure, with values fairly steady, but at 
the same time showing an easier tendency. Prices of 
steam coal are stronger than a week ago, current quota- 
tions being per ton at pit as follows :—Best South York- 
shire hards, 17s. to 17s. 6d.; Derbyshire, 16s. 6d. to 17s.; 
second quality, 15s. 6d. to 16s.; steam cobbles, 15s. to 
15s. 6d.; steam nuts, 15s. 6d. to 16s. 6d. 


Some Interesting Figures. 


An examination of the official figures of imports 
and exports during June reveals some interesting facts 
bearing especially upon the trade of this district. For 
instance, as showing the small influence which the German 
‘*‘ blockade” is having upon shipments of the materials 
of which we are now in urgent need, the imports of 
manganiferous and other iron ores from Spain and other 
countries rose from £542,122 in June, 1914, to £780,656 
last month, Spain, of course, being the chief contributor. 
From that source we received manganiferous ore alone 
to the value of £28,839 last month, compared with £2334 
in June, 1914. Take basic pig iron. There is no record 
of any importation for June of last year from the United 
States, but for the past month America sent us this iron 
to the value of £28,840. In foundry and forge pig iron 
Sweden increased her exports to us from £14,727 a year 
ago to £29,938, and the States from £1482 to £26,512, the 
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total imports having risen from £86,149 last year to 
£110,667. What we had been taking from Germany and 
Belgium in the way of blooms, billets and slabs may be 
seen from the fact that for the month preceding the out- 
break of war we received from Germany billets to the 
value of £126,005 and from Belgium £29,669, together 
£155,674, but for the past month this loss is almost 
doubly made up by the extra imports from’ the United 
States, who sent billets to the value of £302,160, compared 
with £11,888 in June, 1914, and we received from other 
countries imports worth £113,941, contrasted with £27,035 
a year ago. Under the head of exports are some equally 
eloquent figures. In June, 1914, we sent coal worth 
£480,793 to Germany. The exports to Russia, for 
obvious reasons, fell away badly, though the actual figures 
—£484,972 to £3849—are rather startling, but France 
wiped out much of this deficit by taking coal to the 
value of £1,303,176, compared with £591,516 for June, 
1914. Our Ally across the Channel also increased her 
orders for bars, angles, rods, shapes or sections from 
£13,687 last year to £419,276 for the past month, and the 
export of machine tools rose from £69,589 to £85,632. 
In June, 1914, we sent cutlery to the value 
of £4945 to Germany, and now, in the war _ period, 
Norway increased her imports of Sheffield cutlery from 
£275 to £467 and the Netherlands from £124 to £360. 
France's orders a year ago for cutlery amounted to less 
than £300—meaning, of course, that she was taking the 
bulk from Germany—but for last month she more than 
trebled the order. 








SCOTLAND. 
(From our own Correspondent.) 


The Industrial Situation. 


WuiLer, generally speaking, no change is notice- 
able in industrial circles, the progress of trade is charac- 
terised by a tremendous activity all round. When the 
disadvantages under which makers are working are taken 
into account the output recorded week by week is nothing 
short of marvellous. Naturally, the bulk of the output 
is on Government account, and numbers of the works are 
already practically under Government control, while 
others are likely to be drawn in within a short time. 
Private business is receiving little attention, and numerous 
contracts are being hung up in the meantime owing to the 
impossibility of securing deliveries; in fact, numerous 
works have been converted into munition factories, and 
are now producing materials which prior to the outbreak 
of war were absolutely foreign to the nature of their 
ordinary business. The export trade is suffering, not only 
from the shortage of supplies, but also from a scarcity of 
earrying tonnage. The current high rates of freights is 
another deterring factor. The position here, of course, 
is to a great extent aggravated by the high costs of raw 
materials. The values of coal and other commodities 
show a large increase, while in many cases labour is 
demanding not only an increase in wages, but also a 
war bonus. Consequently, taking everything into account 
the position of the manufacturer is not altogether an 
enviable one, and although prices of finished material are 
high, they by no means indicate that makers are securing 
a larger profit than they are able to pocket in ordinary 
times. At the moment values continue on much the same 
level, but there is a stiffening tendency in every direction, 
with prospects of an early advance ail round. 


Wages. 


No agreement has yet been arrived at on the 
question of the Clyde engineers’ wages. An appeal from 
the failure to arrive at a decision of a conference held in 
Glasgow on June 22nd between local representatives of 
the Amalgamated Society of Engineers and members of 
the North-West Engineering Trades Employers’ Associa- 
tion was considered a few days ago at a central conference 
at York. No official statement was issued at the finish 
of the meeting, but there is evidently no doubt that the 
conference failed to arrive at a decision, and consequently 
the questions in dispute fall to be dealt with in accordance 
with the provisions of the Munitions of War Act. The 
Glasgow Master Masons’ Association and the Glasgow 
and district branches of the United Operative Masons’ 
Association of Scotland have agreed to renew the existing 
yearly agreement, which provides for a minimum of 103d. 
per hour, for another twelve months. Messrs. J. and P. 
Coats, Paisley, have intimated to their workers that for 
the period of the war a bonus of 2s. per week will be paid 
to all employees whose wages do not exceed 60s. per week. 
The bonus to be paid now is double that which was allowed 
by the firm to their employees at the end of March, and 
in addition it is to be granted to workers whose wages do 
not exceed 60s., instead of 40s. as formerly. To a married 
man whose wife is not working 2s. per week extra will be 
paid, and for each child not working Is. extra; and to a 
married woman with children, 1s. extra will be allowed for 
each child not working. Tradesmen whose wages are 
regulated by outside standards are not included. 


Shipping. 


Shipping continues fairly brisk. Business at 
Glasgow harbour was good over all, with coal shipments 
the chief feature. Of twenty-eight vessels loading, sixteen 
are for continental ports, and nine of these for France. 
Iron and steel imports during the past week amounted 
to 3180 tons, including 1520 tons billets, 580 tons bars and 
rods, 280 tons plates and 120 tons tubes. Practically the 
whole of this was from the States. Among other foreign 
imports were included 6700 tons nitrate, 4890 tons copper 
ore, 3350 tons nickel ore, 170 tons copper and 7810 tons 
timber. The nitrate is from Iquique ; the copper mostly 
from Sydney ; and the nickel ore from New Caledonia. 
Imports included 230 tons tin scrap, 1800 tons steel bars, 
170 locomotives, 110 tons machinery and 1060 tons 
sewing machines to America, Nantes, Bombay and 
Archangel respectively. Some trouble has been caused 


with the cranemen in the employment of the Allan Line 
at the Prince’s Dock, Glasgow, owing to the firm’s refusal 
to agree to a demand on the part of the men for one 
week’s holiday on full pay. 


In formulating their demand 





the men pointed out that the concession they asked was 
already enjoyed by the cranemen employed by the Clyde 
Trust and the Anchor Line. 


Pig Iron. 


There are seventy-one furnaces in blast in 
Scotland, one less than in the preceding week and two 
more than in the same week last year. New business 
continues very scarce, but makers have plerity of work on 
hand in the meantime. Large deliveries of hematite and 
ordinary qualities are still being made, particularly of the 
former. The export trade has not expanded to any 
extent in spite of the formation of a committee to con- 
sider applications for licences. The turnover in the Glasgow 
pig iron warrant market during the past week was an 
average one of about 13,000 tons. Owing to the further 
withdrawals from stores the market developed strength, 
and Cleveland iron was dealt in up to 68s. per ton. Prices 
eased thereafter, but the closing quotation of 67s. 6d. 
per ton cash buyers showed a gain of 6d. per ton on the 
week. Stocks now amount to 147,568 tons, compared 
with 78,597 tons at this time last year. The total ship- 
ments of pig iron for the year to date amount to 85,714 
tons, showing a decrease of 36,638 tons, compared with 
the first six months of 1914. 


Quotations. 
The prices of Scotch makers’ iron are unchanged, 


and are quoted as follow :—Monkland, f.a.s. at Glasgow, 
No. 1, 80s, 6d.; No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 





77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 
85s. 6d.; No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder 
and Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, 


at Ardrossan, No. 1, 86s.; No. 3, 81s.; | Eglinton, at 
Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dalmelling- 
ton, at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, at Leith, 
No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 86s.; 


No. 3, 81s. per ton. 


Manufactured Iron and Steel. 

At the various centres work is being carried 
on under extreme pressure: At the steel works bars and 
plates are being turned out in enormous quantities, a 
large proportion of which is on behalf of the Allied Govern- 
ments. The demand for merchant tonnage is of a restricted 
nature, especially for heavy plates, and so far as angles and 
bars are concerned the output on ordinary account is of 
a negligible quantity. Very little is being done in the 
way of export business. Prices of steel are unchanged. 
Ship plates may be quoted at £10 to £10 2s. 6d., less 
2} per cent. for home delivery, and £9 15s. to £10 for 
export. Black sheet makers are exceedingly busy in their 
heavy departments, and plenty of work is coming to hand 
to keep plants running fully. Makers are finding some 
difficulty in coping with the demand, which after a period 
of quietness has expanded very considerably again. The 
Glasgow warehouse price for 7 to Il b.g. is now about 
£11 10s. per ton, less 5 per cent. There has been a slightly 
better demand for the thin gauges, but outputs are still 
light, owing to the greatly reduced number of orders 
consequent upon the high prices now quoted as a result 
of the dearness of spelter. Malleable iron makers are 
doing a good business. There is plenty of work on hand, 
and, in fact, several makers intimate that they are not in 
@ position to accept some of the new business offered to 
them. The iron and steel departments are very active, 
and increased outputs could be obtained if labour was not 
so searce. American billets, from which the bars are now 
mostly rolled, are coming in with more freedom, and in 
many cases much more quickly than the works can under- 
take to roll. Prices are very firm. and ** Crown” bars may 
be quoted £10 10s. per ton, less 5 per cent., and steel bars 
£11, both for home delivery, and £10 and £10 10s. per 
ton respectively for export. Tubes are in better demand. 
Considerable sales are reported, mostly on Government 
account, but the export trade cannot be called satisfactory. 


Coal. 


The coal trade in the West of Seotland has 
taken a turn for the better. Inquiries are more numerous 
and prices have commenced to strengthen again. Splints 
and ells are better placed, and the latter fully sold for 
immediate delivery. Navigations continue strong, but 
ordinary steams are disappointing. Washed produce is 
firmer, particularly trebles. The position in Fifeshire 
and the Lothians can hardly be called satisfactory. A 
few weeks ago business in those districts was on a com- 
paratively sound basis, but the question of licences has 
completely upset the calculations of both collieries and 
exporters, and values have suffered in consequence. 
Tonnage has been fairly plentiful and shipments, par- 
ticularly from the West Coast, are well maintained. The 
aggregate clearances from Scottish ports for the past 
week amounted to 245,404 tons, compared with 234,716 
in the preceding week and 362,754 tons in the correspond- 
ing week.of last year. Ell coal is quoted, f.o.b. at Glasgow, 
15s. 3d. to 15s. 6d.; splint, 15s. to 19s.; navigations, 21s. 
to 23s.; steams, 14s. to 16s. 9d.; treble nuts, 16s. 9d. to 
17s. 3d.; doubles, 16s. to 16s. 6d.; singles, 16s. 3d. to 
16s. 6d.; best screened navigation, f.o.b. at Methil or 
Burntisland, 24s. to 25s.; and best steams, f.o.b. at Leith, 
15s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Last week the outlook in the South Wales coal- 
fields was none too bright, as it was known that there was 
keen hostility to the Government proposals, submitted 
by the President of the Board of Trade purely as a basis 
for arriving at an agreement. It was also realised that 
although the proposals were put forward with that view 
and that the coalowners had left their case entirely in 
the hands of the Government, nevertheless those pro- 
posals represented practically the maximum of concession, 
or at least what in the opinion of the President of the Board 
of Trade was the height of reasonableness. The executive 
of the Miners’ Federation was by no means satisfied with 





the proposals which were discussed on Saturday last by 
it, when the text of interpretations placed on those terms 
were in its hands and were considered. There was very 
little alteration in the proposals originally offered by the 
Government and given last week. The only new concession 
was that which deals with the payment of six turns for 
five. It was proposed that a man should work the five 
turns before he became entitled to payment for the sixth, 
but the workmen’s demand was that every night work- 
man should be paid one and one-fifth for each shift 
worked. The concession given was that if a man was 
absent owing to circumstances over which he had no 
control then he should not lose his bonus. The Executive 
Council decided that it could not advise the workmen to 
agree to Mr. Runciman’s interpretation dealing with the 
application of the new standard to underground day 
wagemen who, under certain circumstances, are on rates 
below 3s. 4d., as this might involve the perpetuation 
of the old standard rates as a basis of the new standard, 
Many of the old standard rates in operation in the coalfield 
were considerably raised by the minimum wage awards 
of Lord St. Aldwyn, and the interpretation left it in doubt 
as to whether the old standard rates were to be taken for 
the purpose of arriving at the new standard or the rates 
fixed under Lord St. Aldwyn’s award. The Council felt 
that nothing would be satisfactory that did not continue 
the rates fixed by Lord St. Aldwyn with the 50 per cent. 
upon the new standard. The Council recommended that 
work should be continued on the understanding that any 
terms which are come to shall relate back to July Ist, 
1915, it being further distinctly understood that before 
any agreement is entered into it shall be submitted to 
and ratified by the workmen. All the recommendations 
of the Executive, however, went by the board on Monday, 
when a delegate conference of the coalfield was held. 
Once again the delegates overruled their leaders and 
determined on drastic action. No sooner had the Execu- 
tive recommendations been laid before the meeting than 
delegates objected strongly to the proposals of the Govern- 
ment in general and criticised particularly the interpre- 
tation relative to able-bodied workmen. It was pointed 
out that coalowners were taking advantage of this pro- 
vision regarding able-bodied workmen in Lord St. Aldwyn’s 
award and were engaging partially disabled men to do the 
work of other men at lower rates. Exception was taken 
to the contention of the Board of Trade that 5s. a day 
must be given to able-bodied men, and it was feared that 
the same difticulty would be experienced as had been the 
case in the past. Mr. Runciman’s condition regarding 
doing away with the minimum was also strongly objected 
to, but it was pointed out that for the period which the 
agreement would cover there would be no likelihood of 
wages coming down to the proposed new standard. Dele- 
gates, however, argued that a minimum had been fixed 
in every other coalfield agreement, and the same principle 
should be included in the proposed new agreement for 
South Wales, and that they should insist upon a minimum 
of 10 per cent. above the proposed new standard. Dele- 
gates from the anthracite districts raised a further objec- 
tion and stated that they had been promised that in any 
new agreement arrived at provision should be made for 
the extra 5 per cent. due to them and this had not been 
suggested in the Government’s proposals for a settlement. 
It was generally expected that the voting on the Executive 
Council’s recommendations would be very close, as the 
extreme section was very loud in its protests; but. it 
was not anticipated that the vote would go so strongly 
against the Executive. The latter’s recommendations 
were defeated by 1894 votes to 1037, a majority of 857. 
As each vote represented fifty members, the figures there- 
fore were, for rejection 94,700, for accepting 51,850, a 
majority for rejection of 42,850, and as an amendment 
had been submitted that they should not accept anything 
less than their original proposals and that they stop work 
at the collieries on Thursday until their demands were 
conceded, the position became exceedingly grave. There 
was a further proposal for submitting the matter to a 
ballot vote of the workmen, but this met with a relatively 
worse fate, as only 76 votes favoured this course and there 
were 159 against it. The extremists know very well that 
their plans for drastic action have been effectually checked 
on previous occasions when the ballot of the coalfield has 
been taken, and therefore it was not to be wondered at 
that they scotched this proposal immediately. The 
feeling so far as the coalowners are concerned is that as 
the Government has all along had the matter in hand it 
is for the Government to move, and at any rate the owners 
placed the onus on the Government of conceding all the 
demands of the men if that was the course to be pursued 
to ensure peace in the coalfield. It was, however, pre- 
dicted in many quarters that the Government would 
proclaim the South Wales coal area under the Munitions 
of War Act, and this turned out to be the case. The coal- 
owners’ representatives on the Conciliation Board had a 
meeting on Tuesday, when it was decided to send a tele- 
gram to the President of the Board of Trade intimating 
that they held themselves in readiness to co-operate with 
the Government in any way the Government might think 
desirable to ensure a continuance of work at the collieries. 
In contrast with the decision of the miners’ delegates is 
the resolution of the Executive Council of the Colliery 
Engineers’ and Stokers’ Association, come to at a meeting 
at Cardiff. The Executive Council instructed all members 
of the Association not to cease work in the event of a 
stoppage occurring in the coalfield, and pointed out to the 
members that they had pledged themselves to the Coal- 
owners’ Committee that no notices should be tendered 
during the negotiations now proceeding between them and 
the coalowners. 


LATER. 


The South Wales coalowners have posted up at the pit 
heads notices stating that the pits will be open for work- 
men upon terms to be settled by the Government. The 
notices further state that “in view of the present crisis 
it is of the utmost importance for the safety of the country 
that there should be regularity of work by the workmen. 
Any workmen absenting themselves will be thereby assist- 
ing the enemy.” Several mass meetings of men were held 
on Tuesday night, when in several instances it was agreed 
to stop work on Thursday, notwithstanding that the Welsh 
coal area had been proclaimed under the Munitions Act. 
In one instance the miners decided to ‘‘ down tools ” 
on Thursday in order to clear their ranks of non-unionists, 
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thus stopping production at pits which supply best Welsh 
steam coal for the Navy. Naturally, the miners’ leaders 
do not like South Wales being ‘“* proclaimed,” and express 
their opinions strongly, at the same time throwing all the 
blame on the coalowners for the present crisis, inasmuch 
as for three months prior to June 30th the miners had, they 
maintain, tried to induce the owners to meet them to 
discuss and, if possible, arrive at a satisfactory agreement, 
but the owners had remained obdurate. In one case a 
well-known miners’ leader of the extremist type has 
stated that he considered Mr. Lloyd George had broken 
faith with them, as they had a distinet pledge from tne 
Minister of Munitions that the miners would not be put 
in the Bill. The mimers’ leader in question overlooked the 
fact that the Executive of the Miners’ Federation gave a 
pledge to the Government that there should be no stoppage 
of collieries during the war, and that events of this week 
have shown that the leaders in South Wales at any rate 
are not strong enough to put that pledge into effect. 
The members of the Executive Council of the South Wales 
Federation undoubtedly realised their predicament when 
they met on Wednesday to discuss the position. In view 
of the fact that they had been overruled by the delegate 
conference on Monday, that South Wales had been 
* proclaimed,” and that the Executive Committee of the 
Miners’ Federation had appealed to the men to continue 
work on day-to-day contracts, it was a case of finding a 
way out, the difficulty being how to overrule the decision 
of the delegate conference. The Council spent the whole 
of Wednesday discussing the situation. There was a 
distinct cleavage of opinion, one section of the leaders 
still advocating the policy of carrying on further negotia- 
tions upon the terms already submitted. It was decided 
to call a further delegates’ conference for Thursday at 
one o'clock, but beyond this fact nothing was divulged 
by the Council. So far as inquiries go it appears that 
the Council was in communication during the day with 
Mr. Walter Runciman, but nothing can be learned of any 
directions being issued as to how. the miners were to act, 
although it was discussed. The time of the meeting appears 
to have been largely taken up with a heated discussion 
among the leaders, and as a consequence there was at 
the time of writing every reason to believe that the miners 
would be out on Thursday morning in accordance with 
the resolution of the delegates’ conference on Monday. 

It became known late on Wednesday night that as the 
result’ of communications which had passed between the 
Executive Council of the South Wales Miners’ Federation 
and Mr. Walter Runciman, that the President of the Board 
of Trade was prepared to resume negotiations with the 
men’s leaders on the basis of the proposals previously 
submitted by the Government. This was regarded as 
easing the gravity of the position somewhat. It was 
expected that this fact would be made known at the con- 
ference of delegates called for Thursday at one o’clock, 
and that on the strength of this an endeavour would be 
made to secure an immediate resumption of work by the 
miners, it being quite realised that it was too late to pre- 
vent the miners coming out on Thursday morning. Under 
these circumstances there is more hope that the stoppage 
will not be of very long duration. 

So far as business was concerned on the coal market 
things were at a standstill on Wednesday. Shipment of 
coal proceeded on a limited scale—that is, of supplies 
previously arranged—but no Admiralty coals of any 
account were permitted to be shipped by the ordinary 
exporter. In view of the practical certainty that the men 
will be out on Thursday, there is every reason to believe 
that the Admiralty authorities will stop all shipments so 
far as the general trader is concerned, except very inferior 
coals, which are not of service for Government purposes. 


Coal Exports. 

Returns of the foreign coal export trade showed 
that there was no improvement last week on the figures 
for the preceding week. The total for Cardiff, Newport, 
Swansea, and Port Talbot was 340,797 tons, or 237,535 tons 
less than at the corresponding period of last year, when 
578,332 tons were sent away. For Cardiff the quantity 
despatched was 173,721 tons, or 226,277 tons below the 
quantity a year ago. Italy took rather more, 15,644 tons 
going to Genoa and 11,969 tons for Leghorn. Newport 
did badly, the shipments being only 53,558 tons, or 39,721 
tons less than twelve months ago. Swansea’s returns 
improved, the exportation being 60,648 tons, the decrease 
being only 5343 tons, while Port Talbot, with a total of 
52,870 tons, improved 33,806 tons on last year. 


Current Business. 

Operations on the market had for some time 
been on a comparatively small scale, but on Tuesday 
business came to practically a standstill in consequence 
of the decision of the miners’ delegate conference to stop 
work at the collieries on Thursday. Naturally, exporters 
were not prepared to take risks by attempting to enter 
into any fresh business, while, on the other hand, it was 
almost a matter of impossibility to get coals. Colliery 
salesmen were not disposed to sell and no prices were 
obtainable. Under any circumstances quotations would 
have been considerably in advance of those ruling, and 
therefore the prices given below can only be taken as 
purely nominal. It was expected that the serious situation 
would result in the Admiralty authorities declining to 
permit any more shipment of coal so far as the ordinary 
shipper was concerned ; but this course was not adopted 
on Tuesday, although it may be deemed necessary to stop 
the shipment of all but the most inferior qualities unless 
the fear of a cessation of work in the coalfield is removed. 
Shipments, however, on Tuesday were not unduly inter- 
fered with, although coals of Admiralty classes and those 
akin to them which are being drawn upon by the Govern- 
ment were only allowed to be shipped so far as it was 
necessary to do so to provide empty trucks to ensure regular 
work at the collieries. By this means stocks were kept 
practically at their maximum. The opinion on the 
Exchange was that the miners would come out on Thurs- 
day, but that the strike would not be of long duration, and 
that the men might remain idle probably for the remainder 
of the week. There was virtually no market in large or 
small coals, but pitwood was easy and being offered at 25s., 
as supplies continue to come along freely. 


Nominal Quc tations. 
Steam coal: Best Admiralty large, nominal ; 





best seconds, nominal ; seconds, 25s. to 26s.; ordinaries, 
24s. to 25s.; best drys, 27s. to 28s.; ordinary drys, 25s. 
to 26s.; best bunker smalls, 20s. to 21s.; best ordinaries, 
18s. to 19s.; cargo smalls, 15s. 6d. to 16s. 6d.; inferiors, 
14s. 6d. to 15s. 6d.; washed smalls, 21s. to 22s.; best 
Monmouthshire black vein large, 25s. to 26s.; ordinary 
Western Valleys, 22s. 6d. to 23s. 6d.; best Eastern Valleys, 
2is. 6d. to 22s. 6d.; seconds, Eastern Valleys, 20s. to 21s. 
Bituminous coal: Best households, 29s. to 30s.; good 
households, 27s. to 28s.; No. 3 Rhondda large, 26s. to 
27s.; smalls, 21s. to 22s.; No. 2 Rhondda large, 19s. to 
2ls.; through, 18s. to 19s.; smalls, 16s. to 17s.; best 
washed nuts, 25s. to 27s. 6d.; seconds, 23s. 6d. to 25s.; 
best washed peas, 24s. to 25s.; seconds, 20s. to 21s. 6d. 
Patent fuel, 33s. to 35s. Coke: Special foundry, 42s. to 
43s.; yood foundry, 38s. to 40s; furnace, 32s. to 34s. 
Pitwood, ex ship, 25s. to 25s. 6d. 


Newport (Mon.). 


The market in Monmouthshire coals opened 
the week with a rather better tone, as the inquiry recently 
has improved, and with tonnage arriving fairly freely over 
the week-end colliery salesmen were better placed ; but 
since the decision of the miners’ delegates to stop work 
became known business has been at a standstill. Prior 
to this quotations were as follows :—Steam coal: Best 
Newport black vein large, 24s. to 25s.; Western Valleys, 
22s. 6d. to 23s. 6d.; Eastern Valleys, 21s. 6d. to 22s. 6d.; 
other sorts, 20s. to 21s.; best smalls, 17s. 6d. to 18s.; 
seconds, 16s. 6d. to 17s. Bituminous coal: Best house, 
27s. to 28s.; seconds, 25s. to 26s. Patent fuel, 33s. to 
35s. Pitwood, ex ship, 25s. to 26s. 





Swansea. 

{xcept for the cloud overhanging the coalfield, 
business has been fairly good and prices were firmly 
maintained. Swansea Valley qualities have held well to 
recent advanced figures and red vein large were a firm 
market. A strong tone was shown by machine-made 
qualities, but rubbly culm and duff were quiet. Operations 
have now, however, been practically suspended owing to 
the crisis in the coalfield. Nominal prices :—Anthracite : 
Best malting large, 23s. to 25s.; second malting large, 
22s. to 22s. 6d.; big vein large, 21s. to 23s.; red vein large, 
I&s. to 19s.; machine-made cobbles, 30s. to 32s.; French 
nuts, 32s. 6d. to 34s.; stove nuts, 29s. 6d. to 3ls.; beans, 
24s. 3d. to 25s. 3d.;  machine-made large peas, 18s. to 
18s. 9d.; rubbly culm, 10s. 6d. to L1s.; duff, 6s. to 6s. 3d. 
Steam coal: Best large, 24s. 6d. to 25s.; seconds, 22s. to 
24s.; bunkers, I6s. 6d. to 18s. 3d.; smalls, 13s. to 15s. 
Bituminous coal: No. 3 Rhondda large, 24s. 6d. to 25s.; 
through and through, 22s. to 23s.; smalls, 19s. 6d. to 
20s. 6d. Patent fuel, 31s. to 33s. 





Tin-plates, &c. 


The steel and iron and tin-plate industries con- 
tinue in full swing and values are very firm. The quarterly 
ascertainment of the Blaenavon furnacemen shows an 
advance of wages of 18 per cent., making a total percentage 
of 674 per cent. above the standard. The following are 
the official prices from the Swansea Metal Exchange : 
Tin-plate and other quotations: I.C., 20 x 14 « 112 
sheets, 19s. 3d.; I.C., 28 x 20 x 56 sheets, 19s. 9d.; 
1.C., 28 x 20 x 112 sheets, 38s. 6d.; LC. ternes, 28 x 20 

112 sheets, 34s. to 35s.; galvanised sheets, 24 g., in 
bundles, £22 10s. per ton. Block tin, £172 10s. per ton 
cash, £166 5s. per ton three months. Copper, £78 5s. per 
ton cash, £79 10s. per ton three months. Lead: English, 
£26 5s. per ton; Spanish, £25 per ton. Spelter, £106 per 
ton. Iron and steel :—Pig iron: Standard iron, 66s. 7$d. 
cash, 67s. 0Jd. one month; hematite mixed numbers, 
95s. cash, 95s. 6d. one month ; Middlesbrough, 67s. cash, 
67s. 5d. one month ; Scotch, 73s. cash, 73s. 6d. one month ; 
Welsh hematite, 105s. cash, 107s. 6d. one month. East 
Coast hematite, nominal ; West Coast hematite, nominal. 
Steel bars: Siemens, £7 10s.; Bessemer, £7 10s. Steel 
rails, heavy sections, £8 17s. 6d. 





Newport Metal Exchange. 


The iron and steel trades show no alteration of 
any account. Business is on no great scale ; the inquiry 
is moderate and values are practically unchanged. Output 
is restricted by shortage of labour. In the tin bar depart- 
ment output is up to the recent average and prices are 
£7 5s. for both qualities. Rails continue strong and are 
firmer on the week at £8 15s. to £9. It is difficult to secure 
delivery. Work is in full swing at the blast furnaces and 
values are firm at 105s. to 107s. 6d., delivered works. 
Iron ore is about 23s. 6d. to 24s. 6d. for best Rubio. Tin- 
plates are satisfactory, the demand being good and values 
maintained. At the works values are 19s. 6d. for 20 « 14 
and 39s. for 28 x 20, Siemens and Bessemer, although 
middlemen are in some cases discounting these prices 3d. 
and 6d. respectively. 








NOISY GEARS. 


THE question of noisy gears being always an acute one amongst 
automobile and machine tool manufacturers, the writer recently 
sought to confer a benefit upon humanity by trying to discover 
the prime cause of the trouble. After some thought it seemed 
that the most natural way would be to study the question from 
an acoustic point of view. ‘The fact that a sound was produced 
by two gears running in mesh was sufficient indication that 
there was some vibration going on, which was communicated 
to the ear by the intervening air; to find out how this was 
produced was the problem. 

In the case of a gear-box having a number of gears in mesh, 
the sound could only be characterised as an objectionable noise, 
but with a single pair of wheels, when they were running suftici- 
ently fast to produce a definite sound, it was an easy matter for 
even a moderately-trained ear to identify it as a single note 
on the musical scale. In any case, it must be admitted that a 
noise is but an unpleasant combination of notes. For the 
purpose of argument a theory was therefore formed to account 
for it, and it was assumed that in the interstices between the 
teeth in mesh small quantities of air were trapped, and that 
these were hurled out at sufficient frequency to produce an 
audible musical note, the general action resembling that of the 
siren. A series of exyeriments to test this was carried out in 
the following manner :—A gear of 36 teeth 12 pitch was mounted 
on a mandrel between centres in a lathe, and on the saddle was 
fixed a bracket which carried a stud on which another gear was 





mounted. The number of teeth on this gear does not enter 
into calculation, as will be seen. The lathe was then started, and 
the gear on the cross slide moved forward to mesh with the 
gear driven by the lathe. In this particular case the lathe spindle 
made 484 turns per minute, and it was observed that whilst the 
pitch of the note did not alter, the volume of sound considerably 
increased as the gears were moved closer together. The pitch 
of the note was then recorded by means of an adjustable tuning 
fork. The gear wheel having 36 teeth and making 484 turns per 
minute, it is obvious that the number of teeth passing a given 
point per second would be :— 
_484 x 36 _ 290 
60 

That is to say, according to the theory, 290 was the frequency 
of the note. Now, 290 is as nearly as possible D on the standard 
musical scale, so the next step was to strike D on the piano, and, 
as was expected, the note was exactly in unison with that of the 
tuning fork. The experiment was repeated with different gears 
and speeds, but with the same result. It was always possible 
to predict the note by calculation. The converse experiment 
was also performed, in which the spindle speed was accurately 
calculated from the note. This theory would seem to have some 
corroboration from the quietness of the herring-bone gear, 
probably due to the interference between two series of wave 
motions whose wave fronts are inclined at an angle to each other. 
Even with a theoretically perfect tooth curve, so long as there 
were any air spaces, there would still be a certain amount of 
sound, a conclusion that seems somewhat heretical. Of course, 
in an imperfectly cut gear there is a series of actual impacts 
and scrapes between the teeth as they come in contact which 
greatly increases the volume of sound. 

Whether the theory be right or wrong, one thing is certain, 
namely, that the pitch of the note is a simple function of the 
number of teeth passing a given point per second, and that there 
is a distinct connection between each tooth and each vibration. 
The experiments are probably interesting only from an academic 
point of view, as without a remedy they are valueless, but still, 
they are offered here as suggesting a comparatively new line of 
thought. 

So far only one practical application has been suggested, and 
that came from a rabid motorphobe friend of the writer. It 
was that all automobile makers should be compelled by law to 
fit their cars with gears of uniform pitch and ratio, the 
police being musically trained and armed with tuning forks. 
Excessive speed could then be easily detected by the preceding 
method.—-Alfred Herbert's Monthly Review. 








FORTHCOMING ENGAGEMENT. 


SATURDAY, JULY 24rn. 
Tue INstTITUTION OF LocoMOTIVE ENGINEERS.—Caxton Hall, 
Westminster. Meeting for consideration of memorandum and 
articles of association. 3 p.m. 








CATALOGUES. 


From the India-Rubber, Gutta-Percha and Telegraph Works 
Company, Limited, of Silvertown, E., we have received a new 
list dealing with india-rubber goods of many descriptions. We 
cannot in this short notice mention everything which is men- 
tioned in the text. It must suffice to say that it covers practic- 
ally everything made of india-rubber and ebonite that electrical 
and mechanical engineers use, and it should, we think, interest 
many of our readers. We have also received an extensive and 
well-illustrated catalogue on Silvertown dynamos and motors. 

THe WeBer CHIMNEY Company, of 1452-1456, McCormick- 
building, 332 S. Michigan-avenue, Chicago, U.S.A., has sent us 
an interesting pamphlet on Weber chimneys. These chimneys 
which are made of reinforced concrete, are used extensively in 
connection with all types of boilers and for all kinds of copper, 
zine, lead, and other smelting processes, also for heating and 
ventilating, malleable iron and glass furnaces, garbage incinera- 
tors—in fact, for every purpose for which chimneys are used. 
In the pamphlet before us much interesting information is given 
about, as well as many pictures of, chimneys which the firm 
has built. 








Copper IN Souts-West Arrica.—The chief copper ore 
deposits of South-West Africa, which is now, owing to the 
victory of General Botha, a British possession, are, we are 
informed by the Imperial Institute, those of the Otavi district, 
the most important mine being that at Tsumeb. Other occur- 
rences of note include the Otjisongati mine, north-east of 
Windhuk, the Khan copper mine, the Ida mine near Husab, 
both in the Swakopmund district, and the Sinclair mine in the 
north-east of the Liideritzbucht district. The output of copper 
ore by the Otavi mines for the year ending March 31st, 1913, 
was 54,100 tons. Of this total 44,500 tons were shipped, and 
this contained on the average 13 per cent. of copper, 25 per 
cent. of lead, and 230 grammes of silver per ton. During the same 
period the Otavi Company shipped 665 tons of copper matte 
containing 48 per cent. of copper, 25 per cent. of lead, and 440 
grammes of silver per ton ; as well as 400 tons of crude lead, 
containing 98 per cent. of lead and 910 grammes of silver per 
ton. An increase in the rate ot output took place during the 
six months ending September 30th, 1913, during which 25,560 
tons of copper ore, 507 tons of copper matte, and 45 tons of 
crude lead were shipped. Nearly the whole of this output is 
from the Tsumeb mine. The Otavi Valley mines contribute 
some 2000 tons of ore. The outgut at Otjisongati and other 
localities is comparatively insignificant. 

Larce Capactry AUTOMATIC STOKERS.—The sixteen-retort 
Erith-Riley stoker, as built by Erith’s Engineering Company, 
Limited, 70, Gracechureh-street, London, is claimed to have the 
largest capacity of any stoker in use. Four of this size are in 
operation in one plant. They are fitted to Babcock oilers at 
the power-house of the Public Service Corporation, Essex, New 
Jersey. The normal capacity of the plant is no less than four 
tons of coal hourly, and it has a 50 per cent. overload capacity. 
Each stoker is applied to an undivided furnace of a single water- 
tube boiler, 25ft. wide. The makers point out that the capacity 
of this stoker is equal to that of a battery of eight large Lanca- 
shire boilers, occupying a site 100ft. wide. The use cf such large- 
unit boilers is naturally confined to central electricity stations, 
but the entirely automatic working of the Erith-Riley stoker 
permits of very large unit capacity. The stoker is of the inclined 
underfeed type, with the fires kept continually slice! and the 
ash continuously discharged by reciprocating tuyeres and ash- 
pushers. The air for combustion is delivered direct to the 
tuyeres by a fan, and the arrangement is designed to make both 
air and fuel automatically respond to load variations. Each 
stoker consists of a series of standardised and interchangeable 
retort units. Four boilers, each with a four-retort stoker, or 
two boilers each with an eight-retort stoker, should therefore 
give identical results to a boiler with one sixteen-retort stoker. 
For mills, &e¢., using Lancashire boilers each single-retort Erith 
stoker unit is applied to each internally-fired furnace. The 
capacity per retort remains the same, and the combustion is 
said to be equally smokeless and efficient. 
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AIR MACHINE FOR FORGING MINING DRILL BITS 


SULLIVAN MACHINERY COMPANY, CHICAGO, ENGINEERS 
































Fig. 1—FORMING CROSS BIT WITH VERTICAL HAMMER 


A NEW MACHINE FOR MAKING DRILL BITS. 


AN 
drill bits has recently been put upon the market by the 
Sullivan Machinery Company, of Chicago. Compressed 


air is used for all the operations, including that of holding | 


the steel while it is being worked upon. From the illustra- 
tion it will be gathered that the machine consists of a heavy 
rectangular frame on which is mounted a horizontal 


ingenious machine for making and _ sharpening | 


the steel with his right hand and operates the lever with 
| the left hand. To close the vice in order to clamp the 
| steel firmly he pushes the lever down. When the vice is 
| closed further depression of the lever admits air to the 
| horizontal hammer, and a few blows from the dolly slightly 
| upsets the steel. Next the smith raises the lever, thus 
| stopping the hammer and opening the vice. He then 
| starts the vertical hammer with his foot and this flattens 
| out the wings or ears. Two or three alternations between 
the upsetting and forming hammers finishes the bit, giving 


























Fig. 3—SECTIONS OF DRILL FORGING MACHINE 


upsetting hammer and a vertical standard carrying a 
vertical forming hammer. The steel is held by a vice 
which, as stated above, is operated by compressed air, and 
it is shown just in front of the horizontal hammer. It 
consists of two massive yokes which are joined together 
by two steel columns, and the upper yoke and seat below 
it are recessed to receive removable clamping dies. The 
vice is operated by an air cylinder 12in. in diameter. 

When the vice is being closed air forces the piston for- 
ward and operates a crosshead block, to which is 
pinned one end of a link or toggle. The other end 
of this link is fastened to the lower vice yoke, with the 
result that the dies are closed with great force. When 
air is admitted to the front of the piston the crosshead 
travels back and the vice is opened. The action resembles 
that of a knuckle joint, and with air. at a pressure of 
100 lb. per square inch a clamping force of over 100,000 Ib. 
is obtained. The two hammers are operated with rock 
drill cylinders fitted with Sullivan air thrown differential 
or spool valve motion. The horizontal hammer has on 
the end inside the cylinder a floating piston and a loose 
shank or distance piece to receive the blows of the piston, 
and a blank at the front end to receive a loose dolly. The 
vertical hammer has an ordinary rock drill piston and 
piston-rod, to the end of which is fitted a guide block 
which carries the upper of two square forming or swaging 
dies. The lower die is keyed to a similar anvil or block 
that rests on the frame. The vertical piston and die 
are held in a raised position by a spring and pin which 
keeps the valve away from its lower seat, thus maintaining 
air pressure in the lower end of the cylinder. This hammer 
is operated by a foot pedal, but the vice and upsetting 
hammer are worked by a hand lever. 

In making new bits the steel is first heated and then 
placed in the clamping dies, which have a flare to permit 
upsetting to the widest gauge desired. The smith holds 


it perfect shape, uniform width and thickness of wings, 
square corners, and a true cutting edge. 

The machine is said to be very rapid in operation, and 
with a little practice a smith can readily make perfect bits 
from either solid or hollow steel with a single heat and in 

















Fig. 4—THE DIES 


from fifty seconds to one minute. Fig. 1 shows the 
operator drawing out the corners of a cross bit under the 
vertical hammer. Fig. 4 shows the dies. Drill shanks of 
any kind may be made as well as bits, and any kind of 


Pig. 2—ENDING WITH HORIZONTAL HAMMER 


forging work usually done on a small steam hammer. 
Bolt heads, &c., can be forged quickly and cheaply. The 
long lever shown below the hand lever is for pulling pins 
out of hollow steel shanks. These pins are driven in to 
reopen the hole after it has been closed in upsetting the 
lugs or collar. 

It is said that the operator runs little risk of injury 
through carelessness. The action of the upsetting hammer 
and vice is so timed that the steel is firmly gripped in the 
vice before the hammer can start. A positive stop makes 
it impossible for the operator to work the foot lever by 
mistake, thus starting the vertical hammer whilst the 
steel is being handled by the horizontal members. Lubri- 
cation is practically automatic. For cleaning the working 
surfaces automatic cleaning jets are provided, exhaust 
air blowing away all scale and dirt. 

The machine is very compact, the floor area required 
being 5ft. by 2ft. 6in., and it stands 6ft. high. The weight 
is 4000 lb. It is possible, the makers point out, to use 
the tool in an underground mine station or tunnel without 
foundations. As the machine performs all its work by 
hammering, the steel is given the fine grain toughness and 
the ability to resist wear and shock that are characteristic 
of all forged products. It is claimed that drill bits made 
with this machine will maintain their edge and gauge 
longer than those made by other processes. 








EDUCATIONAL INTELLIGENCE. 


THE following awards have been made in the Faculty of 
Engineering at University College :—Archibald P. Head Medal 
and Prize: B. C. Drummond. Studentship in Heating and 
Ventilating Engineering : G. F. Mitchell. Engineering Diplomas : 
P. W. Baker (Mechanical), E. E. Barnard (Civil and Municipal), 
J. R. D. Bushell (Civil and Municipal), P. L. Capper (Civil and 
Municipal, with distinction), H. N. Charles (Mechanical), T. C. 
Chua (Civil and Municipal), B. C. Drummond (Mechanical, with 
distinction), H. Foad (Civil and Municipal), G. K. Pillai (Civil 
and Municipal), and 8S. L. Wong (Civil and Municipal). 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Joun A. Cook has changed his address from 20, Claremont- 
road, to 5, Elton-road, Bishopston, Bristol. 

Mr. Rosert H. Lasu informs us that he has decided to move 
his offices and warehouse to Letchworth, Herts. Telegrams, 
‘* Outillage, Letchworth ;”’ telephone, Letchworth 46. 

Mr. SpenceR Hawes, M.I.E.E., has been appointed managing 
director of the Reading Electric Supply Company, Limited. 
Mr. E. Rowley Hill retired from the post of engineer and manager 
at the end of June last. 

THe Westminster Tool and Electric Company, of Suffolk 
House, Laurence Pountney-hill, Cannon-street, London, E.C., 
informs us that it has discontinued the use of the name “ Vulcan ”’ 
in connection with its electric tools. In future these portable 
electric drills, blowers and lifting magnets will be known by the 
registered trade-mark ‘* Westool.” 

THe BrrMmnGHAM SMALL Arms Company, Limited, has 
subscribed £100,000 to the War Loan. About £30,000 worth of 
the stock is taken up to cover applications from employees, 
to whom special facilities have been given for the purchase of 
the scrip over extended periods by weekly instalments. The 
company will give its workpeople just double the maximum 
time for the acquisition of the stock which the Government 
scheme affords, and the privilege has been very widely taken 
advantage of. 








Tue Roap Boarp.—During the months of April, May, and 
June, 1915, the Road Board indicated additional advances to 
Highway Authorities, amounting in the aggregate to £109,903, 
of which £107,007 were by way of grant and £2896 by way of 
loan. The advances made and indicated up to June 30th, 1915, 
less indications cancelled, amount to £6,132,279. Of this total 
£4,685,753 are by way of grant and £1,446,526 by way of loan. 
The formal grants completed, with the approval of the Treasury, 
during the last quarter, amounting to £125,847, were applied 
as follows :—Road crust improvements, £123,045 ; road widen- 
ings and improvement of curves and corners, £419 ; reconstruc- 
tion and imnrovement of bridges, £1333; and new roads and 
bridges, £1050. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at bd. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may,on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


6871. March 18th, 1914.--SrartTinc Device, F. Greiner, 8, 
Bergstrasse, Schwabisch Gmiind, near Stuttgart, Wurtem- 
berg, Germany. 

‘The fly-wheel A of the engine carries on its periphery a number 
of turbine blades. In a frame above the fly-wheel is a sliding 
block B, a passage through which can register with the inlet 
for the compressed air or other starting fluid. The block is 
connected up as shown to a valve C in the inlet passage and is 











normally held up by springs D. The passage through it is 
therefore normally closed, while the inlet valve C is similarly 
held on its seat by the pressure behind it. A lever E behind the 
block is connected to a treadle, which is operated when the engine 
has to be started. This action lowers the block and simul- 
taneously opens the valve C.F is a needle control valve.— 
June 23rd, 1915. 


DYNAMOS AND MOTORS. 


7007. March 19th, 1914.—-IMPROVEMENTS IN AND RELATING 
To RerGuLaTors For Execrric Circuirs, the British 
Thomson-Houston Company, Limited, of 83, Cannon- 


(A communication from the Allge- 


Karl-Ufer 


street, London, E.C. 
meine Elektricitaéts Gesellschaft, of Friedrich 
2-4, Berlin, Germany.) 
ln the drawing A indicates the generator, whose field B is 
excited by an exciter C provided with a field winding D. The 
method of operation of the quick-acting regulator with its 
members E and F may be assumed to be clearly known. If, 
by virtue of a progressive decrease in the load on the main 
system, the voltage of the exciter falls ; then, at a certain voltage 
value the limit of regulation of the quick-acting regulator, at 
which its parts can still operate with reliability, is reached. 
At this voltage value of the exciter a resistance G is automatic- 


ally connected in the exciter circuit of the main machine, so | 


that in accordance with this resistance variation the potential 
of the three-phase generator falls ; but in consequence thereof 
the potential of the exciter now tends to rise. Thus in the 
further reduction of the load the quick-acting regulator will 
still regulate the generator voltage as before, since the exciting 
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voltage which controls it remains within a range for which it 
was adjusted in the beginning. If, on the other hand, the range 
of regulation is to be enlarged in the other direction with respect 
to a certain increase of load on the main machine, then starting 
from a certain load this involves a reduction of the resistance of 
the exciter circuit of the main machine ; that is, a portion of 
the resistance G must from the outset remain constantly con- 
nected in the exciting circuit of the main machine and will be 
cut out only—and then automatically—when the above-men- 
tioned limit of load on the main machine is exceeded, and the 
regulator, in consequence of too high potential at the exciter, 
can no longer work in a satisfactory manner. The automatic 
character of the resistance variation in dependence upon the 


voltage of the exciter can be secured, for example, by means of 
a potential relay H, which, at the limits of exciter voltage deter- 
mined by the range of regulation of the regulator, causes a servo- 
motor I to be put in circuit and cuts this out again or reverses 
it when the voltage of the exciter has again reached the normal 
value for the regulator. The function of the special voltage 
relay H can also be performed by that-member of the regulator 
itself which is influenced by the voltage of the exciter, é.c., 
member E, in which case it will be equipped with contacts 
which close in the extreme positions of the member.—June 
23rd, 1915. 


4560. March 23rd, 1915.—DyNAmMo-kLECrRIC MACHINES, the 
British Westinghouse Electric and Manufacturing Com- 
pany, Limited, of 2, Norfolk-street, Strand, London. 

The object of this invention is to provide a simple and inex- 
pensive means for obviating the vibration of the core teeth in 
machines such as alternating-current commutator motors 
without sacrificing their electrical performances. The magnetis- 
able structure comprises a plurality of side-by-side sets of 
laminations A of the type illustrated in the middle drawing. 
and a plurality of laminations B disposed between the sets of 








laminations A and of the type indicated in the lower drawing. 
Each lamination A is provided with a plurality of peripheral 
coil slots C of a customary type, and each lamination B is pro- 
vided with a plurality of spaced coil openings or apertures D, 
thereby providing an unbroken periphery in the laminations 
shown in the lower drawing; whereas the periphery of the 
laminations illustrated in the middle drawing is magnetically 
interrupted at predetermined intervals. A modification of the 
invention is also described.—June 23rd, 1915. 





AERONAUTICS. 
23,949. October 22nd, 1913.—ArropLaneg, Henry Villard, 71, 
Rue de ’Orme, Brussels. 

An aeroplane of the ordinary type travels just as fast with 
the motor stopped as with it running. The only difference is 
that in one case the path of flight is a descending one and in 
the other straight and horizontal. Hence, argues this inventor, 
the main funetion of the propeller is to originate a vertical force. 
In practice this force is, of course, the vertical reaction on the 
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inclined planes. ‘This invention secures the required vertical 
force by discarding the ordinary propeller and mounting another 
at A on a vertical axis above the wings, these being cut away as 
shown to give an upward uninterrupted draught to the screw. 
The machine progresses partly by acting as a pure glider and 
partly as a helicopter. B is the pilot’s seat and C a small con- 
trolling propeller.—June 23rd, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


14,021. June 10th, 1914.—IMPROVEMENTS IN OR RELATING TO 
AN ELECTRICALLY DRIVEN DRILLING MaAcHINE, the Firm 
Siemens-Schuckert Werke, Gesellschaft mit beschrankter 
Haftung, of Siemenstadt, near Berlin. 

A denotes the casing for an electric motor and B a gear-box 
filled with grease and separated from the motor in a grease-tight 
manner by a partition C which forms one piece with the gear-box. 
The joint D is closed by means of a small number of screws, for 
instance, by three screws E. The commutator F of the motor is 
located at or near the joint. In the partition C a cage G is with- 
drawably mounted, which cage carries a ball bearing H for the 
shaft I of the motor, and which on its outside circumference 
forms a grease-tight joint with the partition C. In place of the 
ball bearing and the cage a sliding bearing sleeve or bush having 
external dimensions which are as large as possible may, of course, 
be employed. If it is desired to inspect the interior of the 
machine tool the screws E are removed, so that the gear-box B 


of the machine. Since the pinion K is fixed to the shaft I the 
pinion, together with the ball bearing H and the cage G or the 
bearing sleeve, remain mounted on the shaft when removing 
the gear-box. The gear is then visible through the large bore 
provided in the partition C for the accommodation of the bearing 
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for the motor, whereas at the same time the clectrical parts 
requiring attention and the pinion K are exposed. For the 
purpose of mounting the gear in the box B there is provided a 
cover L, which, however, need not be opened when it is desired 
to inspect the wheels, as the aperture provided in the partition C 
is sufficient for this purpose.—June 23rd, 1915. 


22,168. November 7th, 1914.—Improvep Metuop or Draw- 
ING Street Tuses, Martin Derihon, Loncin-lez-Liége, 
Belgium. 

If steel tubes are drawn cold the thinning process is slow and 
many passes are required. Attempts to draw them hot have 
not been very successful because of the difficulty of keeping 
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the tube at the required temperature at the die. his invention 
proposes to draw the tubes hot and to heat them electrically 
by means of a circuit embracing the die A, the tube B, and the 
mandril C. The die and mandril may be cooled by a circulation 
of water.—June 23rd, 1915. 


SHIPS AND BOATS. 


March 8th, 1915.—Wark VeEssEL, W. Ward, 66 and 67, 
High-street East, Sunderland, and A. Milburn, of the same 
address. 

Between the inner shell A and the outer B of the hull a series 
of water-tight compartments constituted by the division plates 
C is formed. Each such compartment is divided into four by 
the plates D. The spaces thus formed are filled in with three 
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layers of prepared cotton or other fibrous material, the layers 

being separated by wire netting. This construction, it is claimed, 

‘dissipates the effects of explosions due to torpedoes, mines, 

projectiles, &c.”—June 23rd, 1915. 

21,166. October 19th, 1914.-—HyprauLic TRANSFORMER OR 
CuancE SPEED GEAR FOR Suips’ STEAM TURBINES, Hugo 
Lentz, Bornimerstrasse 18, Berlin-Halensee, Germany 








may then be separated from the electrical, i.e., the motor, section 


Within a common casing are a set of pumps A B and a motor 
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C. Dis the turbine shaft and E the propeller shaft. ‘The rotors 
of the pumps and motor have radially adjustable blades provided 
with rollers which work within suitable fixed races. A valve F 
made in parts permits of either or both pumps being brought 
into use so as to vary the speed. A valve G is provided for 
reversing the current of liquid. With the valves in the positions 
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shown the liquid flows through the opening H past the valve F, 
round the motor, through the valve G, and so back to the motor 
by way of the opening J. By partially closing the valve F a 
corresponding portion of the liquid is deflected from the motor 
and sent round the by-pass K to the opening J so as to be 
inoperative and reduce the speed. By turning the valves into 
the positions shown dotted the liquid flows from the opening H 
into the chamber L and so round the motor in the reverse direc- 
tion to the by-pass K, round which it passes to the opening J.— 
June 23rd, 1915. 


MISCELLANEOUS. 


14,518. June 17th, 1914.—Srrarner For Paper Putp, E. G. 
Pringle, Glen Cottage, Wells, Somerset. 

Into a rectangular vat A the raw pulp flows from a spout B. 
The bottom of the vat slopes down to a channel C, which itself 
is on the slope. This channel communicates with an outlet D 
through which the pulp refuse can periodically be drawn off. A 
sereen E is carried in a frame F which is pivoted at G to the 
main frame and makes a tight joint therewith at H. Beneath 
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the sereen is a perforated diaphragm J mounted on two pins K 
which, passing through india-rubber washers L, are carried by 
a crosshead M. This crosshead is united to a piston N working 
within a chamber P and pressed. above and below by springs. 
Through a hole in the piston there passes a shaft carrying a cam 
Q. When the shaft is rotated the diaphragm J is vibrated and, 
owing to its edges being curved up and down, the pulp is circu- 
lated from side to side of the vat. The screened pulp: forced 
through.the plate E flows through slots R in the frame F and is 
so carried into a trough 8 whence it is conducted away.—June 
23rd, 1915. 


21,574. September 24th, 1913.—IMPROVEMENTS IN AND RELAT- 

ING TO MeRcuURY Vapour ELectric REcTIFIERS, the British 
Thomson-Houston Company, Limited, of 83, Cannon-street, 
London, E.C. (A communication from the Allgemeine 
Elektricitats-Gesellschaft, of Friedrich Karl-Ufer 2-4, 
Berlin, Germany.) 

The invention relates to mercury vapour rectifiers and par- 
ticularly to high-power rectifiers in which somewhat massive 
electrodes and leading-in conductors are required. A is the 
vacuum casing, B the electrode. _The latter is led in through a 
porcelain insulator C with the interposition of a lead or the like 
washer ; the porcelain insulator being cemented into the casing 
in such a manner as to form as far as possible a gas-tight joint. 
The outer end of the electrode is connected with a water-cooled 
body D, the lower wall of which is formed of resilient material. 
This body also serves as cover for the second or preliminary 
chamber E. In order to close this chamber hermetically and at 
the same time to insulate the electrode efficiently an india-rubber 
packing F is employed and the lower bearing face of this joint 








can also be water-cooled if desired. The obturating body D 
is water cooled through two pipes H and K, one of which extends 
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to the bottom while the other terminates at the upper part. 
There are two other illustrations.—June 23rd, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for Tue ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, sCorporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to @ non-enemy proprietor 
the law does not apply. 


On each of five of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 18,510/07.—Stoves. Fuel is coked in -an open-ended 
chamber arranged at the side of and movable to and from the 
grate, and is fed to the latter by imparting a forward movement 
to the container by means of a projecting handle. Glenk, W., 
Germany. 

No. 18,558 /07.—Treating wood. In order to colour or modify 
the colour of and generally improve the raw timber to be used 
for joinery and like purposes, it is buried for some time in moist 
earth to which alkali and sometimes also iron or other Metallic 
salts have been added. Schmidt, K. K., Germany. 

No. 18,857/07.—-Conveyors ; elevators. Relates to bucket 
conveyors or elevators for transporting and at the same time 
draining wet material, and consists in making the bottom, front, 
and back of the bucket of hinged perforated plates or grates, 
which engage with suitable rollers and become automatically 
distorted, thereby causing the contents of the buckets to be con- 
tinuously disturbed during transit. Maguin and Co, Akt.-Ges., 
F., Germany. 

No. 18,900/07.—Electric furnaces. Diverging electrodes of 
large cross section, up which a heavy current arc is blown by a 
current of gas, are spaced apart so that the current of gas is not 
obstructed and are provided with means, such as auxiliary 
electrodes, which may be adjustable, for starting the arc. The 
auxiliary electrodes may be in the form of flat blades, passing 
through slots in tle main electrodes, and shaped as shown to 
facilitate the transference of the arc to the main electrodes. In 
a modification the auxiliary electrodes consist of rods of small 
section inclined to one another. Pauling, H., Germany. 

No. 19,431/07.—Filtering liquids. Material is supplied to a 
rotary filter through a hopper, and the liquid filters into tapering 
passages or chambers connected with suction means. Hencke, 
H., Berlin. Dated August 31st, 1906. 

No. 19,562/07. Electric lamps ; incandescent lamps. Metallic 
loop filaments are flexibly supported at two adjacent points of the 
loop to maintain their form and prevent short-circuiting. Pairs 
of supports or single supports engaging the loop at two points 
may be used, or the loop may be supported by the edges of a 
transversely curved metal strip. The supports are preferably 
elastic and may consist of carbon filaments or of a metal such as 
tantalum. Deutsche Gasgluhlicht Akt.-Ges. (Auerges), Berlin. 
Dated April 15th, 1907. 

No. 194672/07.—Electric lamps ; incandescent lamps. 'Tung- 
sten filaments or the like which are already constant electrically 
are heated before use to a temperature above that of normal 
working, but several hundred degrees below the melting point 
of tungsten; for example, to 2300-2400 deg. Cent., to secure 
constancy of radiation. The filaments may be made from tungsten 
in the finest possible state of division, and the final heating may 
take place in the vessels in which the filaments are made. The 
requisite temperature is attained when the light emitted is about 
five times that under normal working. Ges. fiir Verwertung 
Chemische Produkte, Berlin. Dated August 2nd, 1907. 

No. 19,685/07.—-Springs. Relates to means for attaching and 
guiding the pressure transmitting elements of helical springs, 
the invention being particularly applicable to fire-arms in the 
manner described. Frommer, R., Budapest. 

No. 19,688 /07.—Small-arms ; stocks. The butt is formed with 
a projecting shoulder piece and with a pistol grip, and in front 
of the magazine is a left-hand rest formed at such an angle that 
it can be easily grasped. The left-hand rest is preferably made 
of, or covered with , bad heat-conducting material. Frommer, H., 
Budapest. 

No. 19,972/07.—Pumps: fans. A casing for centrifugal 
pumps and fans on horizontal shafts is made in not more than 
two parts ; one part contains an annular feed chamber and the 
other wedge-shaped guide chambers. Holzer, H., Germany. 
Dated March 20th, 1907. 

No. 20,139/07.—Gas manufacture; purifying. Tar,. tar 
constituents, tar oils, water, ammonia, and other extraneous 
matters are separated from gases by fractional cooling or by 
fractional cooling combined with washing at successively reduced 
temperatures. Any suitable cooling or washing apparatus may 
be employed. Feld, W., Germany. 


No, 20,229/07.—Electric switches. The contact brush of a 
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switch is locked on its contacts by pawls, pivoted on the brush 
so as to face one another and engaging oppositely facing teeth 
on each contact. Rotation of the switch spindle in either direc- 
tion moves one of two levers so that it trips a holding pawl by 
means of a connecting-rod and allows a spring to pull the brush 
on to the next contact. Allgemeine Elektricitiéts-Ges., Berlin. 
Dated September 12th, 1906. 

No. 20,270/07. Ammunition ; fuses for projectiles. Setting 
devices are adapted to be placed in any position on the fuse 
and require no more than two rotations for setting the fuse. 
Krupp Akt.-Ges., F., Germany. Dated January LIth, 1907. 

No. 20,276/07.—-Shoring and strutting. Supports for shoring 
mine galleries comprise props and vaultings connected together 
by wooden pistons. ‘lhe props consist of half-tubes held together 
by clips engaging their flanges and filled with alternate layers 
of rock and some compressible material, such as cork, straw, 
or wood shavings. The vaultings similarly consist of one half- 
tube and short end covers filled with alternate layers of rock 
and compressible material and held together by clips. The 
connecting wooden pistons are inserted with one end in the prop 
and the other in the vaulting in such a manner as to allow of 
relative sliding movement. ‘The space between the upper 
surface of the vaultings and the rock is filled with suitable 
material and wedges. The vaultings are connected together 








by a rope and may carry brackets for supporting pipes. Nellen, 
F,, Germany. 
AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 30th, 1915. 


NEGOTIATIONS are reported in active progress for some 200,000 
tons of steel rails for export, the rail mills being in position to han- 
dle this promptly, as well as much more business owing to the con- 
tinued slackness of domestic demand. Cuba has ordered 6000 
tons of rails and a road in the South the same amount. A western 
road wants 4000 cars. Locomotive builders are purchasing a 
great deal of plate. The Baltimore and Ohio wants 10,000 kegs of 
spikes. Manufacturers of machine tools under highest possible 
pressure are unable to take all orders offered. The Steel Cor- 
poration is booking orders at the rate of 10,000 tons a day in 
excess of output at its present capacity, and is shipping 10,000 
tons of material a day in excess of a year ago. Many plants have 
been remodelled to turn out war material. This is especially 
true of locomotive works. Some phosphorus is being shipped 
to Canada. The volume of export business continues large, 
especially in sheets, tin-plates, steel bars, iron bars, barb wire, 
and wire rods, in all of which prices are hardening. Within 
ninety days munition capacity will be materially increased. 
Domestic demand is absorbing very little more than one-half 
the productive capacity of the furnaces and mills. Railroads 
continue cautious and shipbuilders are under a heavy strain. 
A rapid adjustment of facilities is in progress. Large shell 
orders have been placed in Canada. Shrapnel orders are offered 
in excess of capacity. Rail mills are anticipating much business 
from abroad ; but, as measured by rail capacity, the business 
in sight is unimportant. Existing manufacturing conditions 
are likely to continue. Stock Exchanges are keeping their 
eyes on the possibilities of a dumping of American securities 
held abroad. Authorities in finance are not much concerned. 
The American Bridge Company will roll 6500 tons of shapes for 
the Brooklyn Subway. Copper has been quiet for a week ; 
domestic consumers are holding off for shaded prices from 20} 
on electrolytic. Exports for month to June 24th 13,890 tons. 
Present inquiries indicate an early expansion of demand. The 
domestic consumption of copper is increasing rapidly, but as 
most concerns have anticipated their present needs very few 
current transactions are to be reported. Mines are yielding 
heavily and properties heretofore neglected are showing up well. 
The subject of prosecuting further exploitation of neglected 
territory is under consideration. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
TRAINING CORPS. 
Headquarters : Marconi House, Strand, London, W.C. 


Drill Centre ; Headquarters of London Electrical Engineers, 
16, Regency-street, London, 5.W. 


COMPANY ORDERS, 
By Lt.-Colonel C. B. Clay, V.D., Commandant, 
For week ending July 24th, 1915. 


Monday, 6.30 and 7.30..—No. 1 Platoon : Technical instruction 
and squad drill. No. 3 Squad: Squad drill without arms. 
No. 4 Squad: Squad drill with arms. 

Wednesday, 6.30 and 7.30.—-Platoon and company drill. 

Friday, 6.30 and 7.30.—No. 1 Platoon: Technical instruction 
and squad drill. No. 3 Squad: Squad drill with arms. No. 4 
Squad: Squad drill without arms. 

Orderly Sergeant, R. W. T. Corbett. 
Squad 3, 8. V. Spiers ; Squad 4, J. Foxton. 

Camp at Thames Ditton.—Vhe Architects will welcome any 
member of the E.1.V.'T.C. who wishes to spend the week-end in 
camp. Names must be given to the undersigned by Wednesday 
morning, and members going to camp must take with them 
blankets, knife, fork, spoon, cup, and soup plate ; expenses 
about 7s. 6d. 

Punctuality on Parade.—Owing to the amount of time lost 
on falling in on parade, members are reminded that drills com- 
mence at 6.30 and 7.30, and every man must be in position when 
the * Fall In” is sounded. Any member who is not present 
when his name is called will not count a drill for the hour for 

Kk. G. FLEMING, 
Company Commander and Acting Adjutant. 


Recruit Orderlies, 


which he is let 











Roya Instrrution.-A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 5th 
inst., the Duke of Northumberland, President, in the chair. 
Mr. William H. Glaser and Mrs. Skinner were elected members, 
The Managers reported that they had re-elected Sir James 


Dewar, M.A.,° D.Se., LL.D., F.R.S., Fullerian Professor of 
Chemistry for a period of three years. 
Contracts. — The British Thomson-Houston Company, 


Limited, of Rugby, has received an order through B. and 3. 
Massey, of Manchester, for ninety-three special Fabroil pinions 
for power hammers for the French Government to be used in a 
French munition works.—The General Electric Co., Limited, has 
secured a yearly contract from the Great Northern Railway 
Company for the supply of standard Osram drawn-wire lamps 
and for Osram Atmos type lamps. These lamps, we are informed, 
are manufactured at the Osram Lamp Works, Hammersmith, 
London, the bulbs being blown at the Lemington Glass Works, 
Newcastle-on-Tyne.—Holdsworth and Sons, Limited, of Brad- 
ford, have, during the last few weeks, booked an order for two 
24ft. by 8ft. and three 24ft. by 9ft. Yorkshire boilers, all for 
160 lb. working pressure. They have also recently booked an 
order for two 30ft. Ly 9ft. Lancashire boilers for 160 lb. working 
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THE AUTOMOBILE TORPEDO: 


Our esteemed contemporary, Le Génie Civil, 
which since the outbreak of the war has, in the face 
of serious obstacles, published some excellent articles, 
many of them concerned with naval and military 
engineering, gave in its issue of June 26th last a most 
instructive memoir on the automobile torpedo. We 


fecl certain that a brief résumé of this description will 
be of interest to our readers, and we propose, there- 
fore, to give it in what tollows, but we would heartily 
commend the article itself to those who wish to obtain 
further details. 

Attention is first of all directed to the history of 
self-propelling 


the torpedo. The torpedo was, 


—some 10,000 revolutions per minute. Short refer- 
ence is also made to the Sims-Edison and the Brennan 
torpedoes. 

The Whitehead torpedo as it is now made consists 
of the following six parts:—(1) The striker and 
detonator; (2) the explosive chamber; (3) the 
compressed air reservoir ; (4) the machinery chamber ; 
(5) the aft flotation chamber ; and (6) the tail portion 
which carries the propellers andrudders. These various 
divisions are shown in the accompanying longitudinal 
section—Fig. 1—in which the different portions and 
pieces of mechanism are indicated by letters. The 
charge of explosive is contained in a metal envelope 
which can readily be detached from the rest of the 





torpedo, and which is called by the French the 
| cone de charge.” In the older types of Whitehead 
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Pig. 1—LONGITUDINAL SECTION OF WHITEHEAD TORPEDO 


a, check valve; b, charging valve: c¢, starting valve; d, reheater and regulator; e, motor; f, water reservoir ; g, immersion 
regulator ; g', hydrostatic piston ; g*, pendulum ; h, gyroscope ; i, gearing for forward propeller ; 7, direction rudder ; &, immersion 
rudder; /, relay or servo-motor (behind the motor) ; s, discharge of exhaust gases. 


recalls our contemporary, invented just fifty years 
ago by an engineer of the Austrian navy named 
Luppis, who made his first torpedo in a factory at 
Fiume, which was owned by the Englishman Robert 
Whitehead. This type of torpedo was first of all 
known by the name of Luppis-Whitehead, but the 
first half of the name was dropped a long time ago, 
since its manufacturer was responsible for many of 
the improvements which rendered it possible to use 
it as @ weapon of war. The first trials were made at 
Fiume in 1867, and, as.a result, permission to use the 
invention was purchased by some twenty nations, 
we ourselves among the number, and we paid for the 
privilege the sum of 425,000f. (say, £17,000). The 





“Tue Encineer” Swain Se 


Fig. 2—THE STRIKER 


first torpedoes made were 356mm. (say, I4in.) in 
diameter and 4.42 m. (14ft. 6in.) long. They weighed 
272.9 kilos. (just over 600 1b.). They only carried 
18 kilos. (just under 40 1b.) of gun-cotton, and had 
a range of 400 m. and a speed of 20 knots. The torpedo 
of to-day has a minimum diameter of 450mm. 
(17.7in.), a length of some 6.6m. (20ft. 7in.), and a 
weight of 700 kilos (say, 1543 Ib.). It carries 100 kilos. 
(220 Ib.) of gun-cotton, and it has a range of from 
1000 m. at a speed of 43 knots to 8000 m. at a speed 
of 28 knots, according to its type. It is explained 
that it is the impossibility of realising in one torpedo, 
which ean only contain a certain quantity of stored 
cnergy, the two attributes of long range and speed, that 
las led to the development of two types, one in which 
other qualities are subordinated to high speed and 
the other in which the greatest possible radius of 
action is aimed at. The foregoing figures represent 
the characteristics of the majority of torpedoes 
Which are actually employed, but certain navies 
have torpedoes which are 500mm. (say, 19.7in.) 
or even 533 mm. (say, 2lin.) in diameter, and which 


can carry up to 150 kilos. (say, 330 lb.) or even more | 


of explosive. 
lhe article which we are discussing confines its 


description to the Whitehead torpedo, which, it is | 
stated, is practically the only torpedo actually in | 
service, though it is modified slightly by the various | 


countries using it. It is pointed out, however, that 
the United States navy uses also a torpedo invented 
'n 1870 by Mr. James Howell, which for motive power 
employs a heavy fly-wheel revolving at a high speed 


| front of the striking head and screwed to it. 
as the torpedo is travelling through the water, the | 


torpedo the explosive was contained in a cylindrical 
copper envelope, which was placed in the cone just 
before the torpedo was launched. Nowadays, the 
charge is placed directly in the cone, which is made of 
phosphor bronze and which is completely filled. 

The explosive employed in the French navy is 
wet gun-cotton, compressed into annular cakes, 
which are piled one on the top of the other. In its 
wet state the gun-cotton does not take fire if brought 
into contact with a flame, and is not detonated even 
by very powerful shocks. It can even be cut with a 
saw or a drill if care be taken to avoid local heating. 
The amount of water used for damping by the French 
is as much as 25 per cent. of the weight of the gun- 
cotton. The wet cotton is exploded by means of a 


small charge of dry gun-cotton, which is _ itself 


the American Bliss. In this combustible liquid was 
set fire to at the moment the torpedo was discharged. 
Subsequently, two Hungarian navai officers, Pebal 
and Fuchs, suggested the employment of Thermit. 
At the present time petrol or some spirit is employed. 
It is contained in a separate reservoir and it is burnt 
in a special appliance called the reheater. This sys- 
tem is the subject of two patents taken out almost 
simultaneously in 1905 by Sir W. G. Armstrong, Whit- 
worth and Co., Limited, and by Monsieur Gesztesy, 
as well as of other patents taken out subsequently. 
M. Gesztesy also had the idea of injecting water in 
a fine spray into the heater. This water on being 
vaporised prevents an excessive increase of tempera- 
ture and also increases the volume of the products of 
combustion. 

The Armstrong patent was acquired by the White- 
head Company in 1906. The Gesztesy patent was 
bought in France by Schneider and Co., and in 
Germany by the Schwartzkopf firm, which practically 


‘has the monopoly of making torpedoes in that 


country. Although quite different in form, the two 
systems work on the same principle and produce 
approximately the same results. The Gesztesy 
system is shown in Fig. 3. This is only diagrammatic, 
and does not pretend to represent exactly the form 
or arrangement of the different parts, which have 
naturally been kept secret. 

The inflammable liquid is either benzine or petrol. 
It heats not only the compressed air, but also, as 
explained above, a certain quantity of water which 
is in consequence vaporised and mingled with the 
air. In the engraving A is the compressed air reservoir. 
From it a pipe k leads to a cock C, from which another 
pipe k! leads to a pressure regulator D, which in its 
turn is connected by a pipe k? to an apparatus I, 
which is termed the retarder. From the latter the 
air passes to the combustion chamber or reheater E. 
Beneath the latter is a combustible reservoir F, from 
which a pipe a leads up to E. 

The retarder I, which is shown in section in Fig. 4, 
has for its object the gradual setting in operation of 
the main engines and the regulation of the supply of 
petrol or spirit and water to the reheater, as well as 
the firing of the combustible mixture. By it it is 
possible when firing a torpedo from an above-water 
tube to delay the starting of the motive machinery 
until the torpedo is actually in the water. It consists 
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Fig. 3—-GESZTESY RE-HEATER 


exploded by a fulminating mercury detonator. 


The | of a cylinder provided with two pistons N and Nt’, 


dry cotton is carried in a water-tight cylinder, and | which are keyed to the same spindle. When the cock 


it is put in its position at the head of the torpedo 
just before the latter is fired. The detonator is at 


C—Fig. 3—is closed so that no air is passing, the two 
pistons occupy the position shown in the engraving : 


the front end of the cylinder, and it is exploded by a | that is to say, they are pushed as high up as they will 


striker when the torpedo comes in contact with an | 


obstacle. The striking head of the torpedo is shown 
in Fig. 2. The striker is, before the torpedo is fired, 
held out of action by a small propeller arranged in 
As soon 


propeller revolves and travels along the threads of a 
screw until it has reached a position which disengages 
the striker so that the latter is free to move and to 
explode the detonator, which it does at the moment 
of striking the obstacle aimed at, whether this be 
by contact with the actual striker itself or with either 
one of the three levers attached to the head. 
Whitehead after having first of all tried the action 
of the wind for propelling his torpedoes and then 
coiled-up springs, adopted compressed air as_ his 
motive power, and it is still employed. The pressure 
first used was some 85 kilos. per square centimetre 
(nearly 1210 1b. per square inch), but when it was 
sought to increase the speed of the torpedo this 
pressure was increased, and as much as 150 kilos. per 
square centimetre (say, 2133.5 1b. per square inch) 
was employed. It was found, however, that so much 
cold was produced by the sudden expansion of air 
at this pressure that ice was produced in such quan- 
tities that the operation of the machinery was inter- 
fered with. To counteract this, it was determined 
to reheat the air inside the torpedo. The first device 
having this object_was the apparatus developed by 








go in the cylinder under the action of the spring O, 
and the piston N covers up the discharge port D— 
Fig. 4—while the piston N? rests against the stop P. 
When the air is admitted through the pipe A—Fig. 4 
—the pistons can only descend slowly, for first of all 








Fig. 4—-RETARDER 


the resistance of the spring O has to be overcome, 
and then the oil which fills the cylinder underneath 
the piston N' has to be forced through the hole Q 
before the piston can descend. Hence several 
seconds must elapse before the port D is fully open. 
Part of the combustion chamber, Fig. 3, is provided 
with double walls. There is, first of all, an outer cover 
b, which is seated on the benzine or petrol reservoir. 
Inside this cover there is a cylinder c, the bottom of 
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which, which has the form of a truncated cone, is 
furnished with an annular plate. It is this cylinder 
which is the combustion chamber properly so-called. 
Between the cover 6 and the cylinder c there is an 
annular space e. The pipe a which comes upward 


from the reservoir is furnished with a cylindrical | 


This 


portion g, which has transverse channels h. 
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|in the apparatus. 
|}and water vapour then pass away to the engine 
| through the pipe M. The temperature in the com- 
| bustion chamber rises to about 250 deg. Cent., and 
| this is also the temperature of the combined mixture, 
which is high enough to annul the freezing effect 
| brought about by the expansion of the gases as they 


Fig. 5—CROSS SECTION OF TORPEDO THROUGH THE ENGINE COMPARTMENT 


portion g divides the lower part of the space c into 
two parts, of which the lower is in communication 
with the space e by means of the holes 7. The air 
arriving from the reservoir A—Fig. 3—enters the 
annular space e through the pipe R. Round the cover 
6 is a circular channel 1, to which is attached the 


water pipe m and which communicates with the | 





are exhausted from the engine. Moreover, the energy 
contained in these gases is greatly in excess of that 
in the air alone, and this fact has resulted in a con- 
siderable increase in the radius of action of torpedoes 
without an increase in their diameters. 

The motor is of the four-cylinder pattern with the 
cylinders arranged at right angles to one another. 
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Pig. 6—DIAGRAM OF APPARATUS FOR CONTROLLING DEPTH 


annular space d by means of small holes. A tube o 
joins the retarder I with the benzine reservoir and a 
tube p joins the retarder to the water reservoir G, 
so that the air pressure will tend to force the water 
up through the pipe m. 

The lighting arrangement H is put in operation 


by the compressed air, which reaches it through the | 
tube R. As soon as the torpedo motor is started an | 


inflammable substance which burns slowly and 
remains alight for about seven seconds catches fire 
and the flames are led into the combustion chamber. 

The reheater works in the following manner. As 
soon as the torpedo is fired the cock C—Fig. 3—opens 
and the air flows to the regulator, which reduces the 
pressure to that required for working. The air then 
flows through the retarder into the 


with the combustible liquid coming up the pipe a 
from the reservoir F and with water coming from the 
reservoir G. The air entering the space e is divided 
into two portions. One of these, entering through 
the holes 7 in the lower part of the combustion chamber 
passes between f and g and lifts and pulverises the 
benzine flowing from the orifice in the syphon a and 
pushes the vapour thus formed up to the level of H, 
where it catches alight. The other portion flows 


across the space d, in which it pulverises the water 
arriving by the pipe m and causes it to mingle with 
the products of combustion arriving from lower down 


combustion | 
chamber, in which it mingles in the annular space d | 


It is of the ordinary Brotherhood type and calls for 
no special description. It is designed to develop 
120 horse-power with an air pressure of 40 kilos. per 
square centimetre (569 lb. per square inch) and at a 
speed of 1200 revolutions per minute. The shaft is 
made hollow so as to permit of the escape of the 





The air, products of combustion, | 


The holiow shaft is driven 


ing the first-named. 
a way that the propellers 


by gearing in such 


|revolve in opposite directions, this being done so 


as to avoid irregularities in the travel of the torpedo, 
which there might be if there were only one pro- 
peller. A section of a Whitehead torpedo taken 
through the engine compartment is shown in Fig. 5, 
In this the four cylinders of the motor are shown by 
the numbers 1, 2, 3, and 4; the pressure reducer by 
A, the retarder by B, and the reheater by C. 

The special arrangements for keeping the torpedo 


|at the required depth and for steering it are then 


referred to at considerable length. We can do no 
more than just outline what is said on these subjects, 
It is explained at the outset that as the modern 
improvements have carefully been kept secret it is 
necessary to confine the remarks to torpedoes of 
older design. It may be taken, however, that it is only 
in details that any radical changes have been mad 
To take first the method of depth regulation. The 
arrangements for securing that the torpedo shall 
strike the object at which it is aimed at the desired 
depth below the surface of the water are shown 
diagrammatically in Fig. 6. In this P is a piston, one 
side of which is open to the water in which the tor- 
pedo is immersed, the other side being engaged by a 
spring, the pressure of which can be varied so as to 
suit different depths of immersion. The stroke of 
the piston is only a few millimetres. A pendulum: p 
is hung on knife edges at ¢ and its oscillations ore 
limited to from 3 to 4 deg. by means of spring buffers 
rr! pressing against stops. The movements of the 
piston P are transmitted by a connecting-rod to a 
point a ona lever which is pivoted at 0 to the pendulum 








Fig. 7—RUDDERS AND PROPELLERS 


p. The other end of the lever is connected to a relay 
or servo-motor S, which is worked by compressed 
air and which controls the position of a plate G which 
forms a horizontal rudder. The exact position of 
this rudder varies in different types of torpedo. In 
the engraving Fig. 7 it is in front of the propellers as 
shown at a, it being understood, of course, that there 
is another plate in a corresponding position on the 
other side of the torpedo. In some cases, however, 
as is, in fact, seen in Fig. 1, the rudder is behind the 
propellers. It is evident that if these plates be hori- 
zontal as shown in Diagram I, Fig. 6, the torpedo will 
travel horizontally. This will be so when the pressures 
on both sides of the piston P are equal. Should, 
however, the torpedo have a tendency to dive and 
hence to go into deeper water, the pressure on the 
water side of P will become greater than that due to 
the spring and the consequence will be that the plate G 
will be brought to the angle shown in Diagram I1., 
Fig. 6. This will, of course, tend to make the torpedo 
rise to the surface. On the other hand, should the 
torpedo tend to rise to the surface the water pressure 
on P will be overcome by that due to the spring and 
the plate G will be brought to the position shown 
in Diagram III., Fig. 6. The torpedo will then be 
directed downwards. In either case when the 
two pressures on either side of the piston P 
become equal the rudder G again becomes hori- 
zontal. As a matter of fact, what happens in 
practice is that the torpedo, which is very rarely 
fired at the depth at which it is intended to strike, 
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Fig. 8—-DIAGRAMMATIC SECTION SHOWING VARIOUS PARTS 


a, check valve; 6, charging valve ; ¢, starting valve ; 


regulator ; g', hydrostatic piston ; g*, pendulum ; /, 


d, reheater and regulator ; e, 
gyroscope ; 7, gearing for forward propeller ; 7, direction rudder ; &, immersion 


motor; /f, water reservoir; g, immersion 


rudder ; 7, servo-motor (behind the motor); s, discharge of exhaust gases. 


gases after they had done their work in the cylin- 
ders, the exhaust being discharged at the rear of the 
propellers. 

There are two propellers. One is rigidly connected 
to the main shaft, the other to a hollow shaft embrac- 


eventually reaches that depth by a series of oscilla- 
tions, the amplitude of which gradually decreases until 
the desired immersion is attained. The ordinary 
depth of immersion for the attack of battleships and 
cruisers is 3 m.—nearly 10ft.—but torpedoes can be 
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regulated for much less depths than this, so that the 
Germans have been able to use them with success 
against small merchant vessels and trawlers only 
drawing perhaps between 5ft. and 6ft. of water. 

For controlling the direction of the torpedo vertical 
rudders—see bb, Fig. 7—are employed. These are 
controlled by means of a gyroscope. To explain 
exactly how this is brought about would take more 
space than we can afford in the present article, and 
we would therefore refer our readers to the description 
in Le Ginie Civil, where the matter is dealt with at 
some length. It must suffice here to say that if the 
tendency of the torpedo is to deviate to one side or 
the other of the line in which it is aimed the gyroscope 
automatically brings it back again. Here, too, there 
are in practice oscillations of decreasing amplitude 
before an undeviating line is reached, since the tor- 
pedo, having deviated, is brought back over the 
centre line before it can be stopped. The relative 
positions of the hydro-pendulum and the gyroscope 
are shown in Fig. 8. 

The article concludes with descriptions of torpedo 
tubes and methods of launching torpedoes, and with 
a discussion on the effects of these deadly weapons of 
destruction. 








THE DESIGN AND CONSTRUCTION OF AERIAL 
ROPEWAYS.* 

THE two main types of aerial ropeways are the 
mono-cable or single-rope system and the double- 
rope system. Until recent years the mono-cable was 
the system to which the main attention of British 
makergwas devoted, whilst the double-rope type was 
comparatively neglected. The latter, however, is 
the one chiefly in vogue on the Continent, where 
it has been brought to a fair state of perfection. This 
article, it is hoped, will be of interest as showing the 
main points of design and construction as practised 
by a leading continental firm. 

The essential components of a ropeway on the 
double-rope system are the loaded and empty carry- 
ing ropes, the carriers which run upon them and an 
endless hauling rope which serves to propel the cars, 
in contrast to a mono-cable, in which the one rope 
serves the double purposes of a carrying and hauling. 

Dealing first with the carrying ropes, these are 
of various kinds, but may broadly be divided into 





two main classes, spiral and locked coil construction. 
These are shown in Fig. 1, a, b, c and d. The main 
advantage of the spiral type is its cheapness, and in 
lines transporting @ small tonnage per hour it will 
generally answer its purpose. When, however, a 
larger tonnage and heavier carriers enter into the 
question, its disadvantages become apparent. In 
the first place, it is obvious that the runner wheels 
passing over it come into contact with the rope only 
at one point of each of the top wires—Fig. 2—whereby 
the runner wheels rapidly have grooves worn in 
them, and the wires themselves soon wear and 
commence to break. In order partly to overcome the 
latter difficulty, spiral ropes are generally made of a 
material having a higher breaking stress than that 
used for locked coil ropes. A further disadvantage 
with spiral ropes is the fact that moisture penetrates 
between the individual wires and sets up rusting, 
thus shortening the life of the ropes. Ropes composed 
of several strands surrounding a hemp core are 
sometimes employed, but they are not to be recom- 
mended, as the small diameter of the individual wires 
causes rapid breaking. Spiral ropes of the usual 
type should consist of nineteen wires in ropes up to 
lin. diameter and of thirty-seven wires in ropes up 
to l}in diameter. With this latter the individual 
wires have a diameter of about .205in., which is 
about the limit to ensure perfect homogeneity of the 
material. Above l}in. diameter locked coil ropes 
should invariably be used. 

Locked coil ropes are of two types, the special 
locked—b, Fig. 1—and the full locked—c and d, 
Fig. 1. The former consists of a spiral core surrounded 





* This article has been written by a correspondent who has had 
several years’ experience of the practice of a very well-known German 
firm of aerial ropeway constructors. From what we can gather from 
British builders, the practice of this firm is not everywhere to be 
followed slavishly, but it is hoped that this article contains informa- 
tion which can be put to good use by our own people.—ED. THE E. 





by a layer of round wires kept apart by wires drawn 
to the special section shown. This rope is sold at a 
medium price between plain spiral rope and full 
locked coil. The surface of the special locked rope 
is not perfectly smooth, small interstices occurring 
between the wires. The full locked coil, on the other 
hand, presents a perfectly cylindrical surface to the 
passage of the cars. The second type of full locked 
construction—shown at d, Fig. 1—is particularly 
useful for very heavy carriers, as, owing to the rope 
having an inner layer of tapered section wires, the 


i. 
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Fig. 2 


crushing and distorting effect of the load when 
passing over the saddles on which the rope is supported 
is minimised. In addition to the great advantage 
of offering a smooth surface to the wheels of the 
cars, with the result that the wires may be of a 
lower breaking stress than with spiral ropes, the 
locked coil ropes possess the great advantage 


that, should by any chance one of the individual | 
wires break, it is held in place by the neighbour- | 
ing wires, and does not spring from the texture |. 
of the rope, as is the case with the spiral construc- | 
tion. This springing of the wires is often the | 
cause of accidents, as the cars run against the | 


outstanding wire, and are thrown off the line. To 


remedy this, rope jackets or shells must be applied, | 


a business which may necessitate the stoppage of 
the line for a considerable period. Other types of 
locked coil rope, such as the “* Simplex,” 


those generally in use for aerial ropeways. 


In order to form a track for the cars to run upon, 





Fig. 3 


the ropes are anchored at one end of their length, 
and some form of tensioning device applied at the 
other end. This generally takes the form of a hanging 
weight. The amount of this weight does not vary 
greatly, and may generally be assumed as from one- 
quarter to one-fifth of the total breaking strength 
of the rope. A factor of safety of 4.5 is a good 
medium. The best breaking stresses of the ropes is 
settled by experience. It has been proved that for 
spiral ropes a breaking stress of 95 tons per square 
inch and for the locked coil ropes 65 tons per square 
inch give the best results. When calculating the 
tension weight required, the fact must be taken into 
account that, should the weight be situated on a 
lower level than the anchorage, the weight of the 
rope itself acts as a tensioning factor. 

The methods of fixing the ends of the rope are 
various. In some cases the ends of the wires or 
strands are spread out in a tapered socket and white 
metal or a tin mixture poured in, or else the rope is 
run round a thimble and clamped. A more satisfactory 














job, however, is made by employing the ring wedge 
coupling, such as used by the Maison Beer, of Belgium, 
and Bleichert, of Leipzig. In this anchorage—shown 
in section in Fig. 3—the single wires are kept apart 
by small nail-like wedges, and the layers by means 
of ring wedges made in halves. These wedges are 
driven in and then a cap is screwed home, firmly 


locking them in place and entirely preventing any | 


chance of the wires pulling out. The same form of 
coupling, only made tapered at both ends—Fig. 4— 


may be used for joining the various lengths of rope | 


along the line. The distance apart of the tensioning 


which has | 
an air core, are made, but the above-mentioned are | 


weights varies according to the carrying capacity of 
the line, weight of carriers, number of long spans 
oceurring, &c. A good rule is not to exceed a length 
of 1} miles between anchorage and tensioning device, 
although on level lines, with a small capacity, distances 
up to two miles may be taken. 

Another method of tensioning is by means of 
buffer springs at either end of the rope, but this 
system is only applicable to short lines with light 
loads. 

To obtain the diameter of the carrying rope 
required, various makers employ different formule. 
| It may be obtained from the usual formula for the 
| tension in ropes, but it has been proved by experience 
that more trouble is caused by breaking due to bend- 
| ing near the saddles, and for this reason many firms 
| employ formulz based on stresses due to bending. 
| The formula used by Pohlig of Cologne is :— 


| Weight per metre of ropes = ee { (weight of carrier) 
4 ( (distance between carriers in metres) X 


\ 


(weight of traction rope per metre). ) j 


| This is for spiral construction ropes. With locked 
coil ropes the factor 0.85 becomes 1.05. This works 
| well for small lines up to about 50 tons capacity 
| hourly. For each additional 5 tons, 0.05 should 
be added to the factor 0.85. For handy reference 
the writer has prepared from experience the following 
table, showing the various diameters of a special 
locked rope for various loads and traction ropes :— 


| 
| 


Two-wheeled Carriages. 











oe. Weight of loads in ewt. 
oe 273 4 |-5 | 6 | 8 | 10} 16 | 20 | 24 | 28 
“jn. | im. | in, | im. | im. | am. | im | im. | im. | im | im. 
4 | #8 ey Hl tape | - 
1% 13 Hh 48 | Ws | We | 1k - —|- 
8 g #11 Tye) Be PE —|— 
4 He | Bilal de] le | Lae] - = 
i dds | lve | UA | 12 | ve | ae | | He | = 
| H— |e LW) | 1B Os 119 | 1g | 2 


cae — | lye | We | is | 18 1g | 12 | 18 | 2 


| The laying out of the profile for a ropeway can 
| only be done after much experience, but a few points 
of interest may be mentioned. Although the rope 
really hangs in a catenary, it is the usual practice 
to assume the parabolic formula to obtain the dip 
tof a rope, 7.e., dip = L? W/8T, where L = span, 
W = weight per unit length, 8 = constant and T 
| = tension. When the line is laid out on paper the 
| curve of the rope obtained from this formula is set 
| out and the supporting trestles placed accordingly. 
It sometimes happens, however, in practice that 
when the rope is fully tensioned it “ floats’’ or 
|rises up from the supporting tower, owing perhaps 
|to a minute error in the drawn profile. To avoid 
| this, some continental makers employ a so-called 
factor of safety for the dip—that is, the denominator 
8 T is multiplied by a constant—the formula giving, 
as a result, a dip smaller than the actual. It will 
be obvious that if the curve with the dip so obtained 
is set out and the trestles drawn up to it, they will 
be slightly higher than need actually be the case, 
thus avoiding any possibility of “ floating ’’ when 
the line is erected. This factor of safety as employed 
by the writer is 1.5 for spiral ropes and 1.1 for 
locked coil ropes. 

It may not be out of place to mention here a few 
points regarding the saddles or shoes upon which the 
rope is supported at the trestles. There has been of 
late years an increasing tendency to employ saddles 
which are pivoted at the centre, and can consequently 

|adapt themselves to the varying gradients of the 
rope, and there is little doubt that this type when 
properly designed, and well greased to allow of play 
in the rope, gives full satisfaction.’ In designing 
the shoes a good medium value for the pressure of 
the rope is 250 lb. pressure per square inch of pro- 








| jected area of the rope. This is for locked coil ropes ; 
| for spiral ropes a little less should be taken. 

| It sometimes happens that at a trestle, on either 
| side of which are long free spans, there is a heavy 
| downward reaction of the hauling rope, which, when 
| the carrier passes over the saddle, produces a heavier 
pressure on the rope than that for which it was 
calculated. In this case the rope is protected by 
‘means of a steel plate cap over which the carrier 
'runs, thereby removing the pressure from the rope. 
There is a difference of opinion as to when these caps 
should be employed, but it may safely be said that 
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their use is to be recommended where the hauling 
rope reaction exceeds 450 lb. 

Passing next to the traction or hauling rope, by 
means of which the carriers are propelled, this is 
invariably a stranded rope with a hemp core, the 
flexibility depending on the size of the individual 
wires in the strands and the breaking stress of the 
material. This rope is endless and in constant motion. 
In the general case it passes round a driving sheave 
at one end of the line and round a surging or tension 
sheave at the other end. In some cases this plan 
may be varied, as, for instance, when the carriers are 
required to pass automatically round a large sheave at 
one end station. In this case no manual attention is 
required at this station and the driving and tensioning 
sheaves are combined in the station at the opposite 
end of the line. Whenever possible the driving 
should take place at the upper and the tensioning at 
the lower end of the line. In this way the accumula- 
tive tension in the rope due to its own weight is 
utilised as a tensioning agent, whereas, were the 
tensioning to take place at the upper end, an addi- 
tional amount of weight would be required to counter- 
balance the weight of the rope. The amount of the 
tensioning weight should be such as to give sufficient 
grip round the driving sheave to ensure perfect 
driving when the full load is on the line. 

The diameter of the hauling rope depends upon the 
highest tension occurring in it. To obtain this 
tension, various formule are employed, but, as it 
depends upon the weight and friction of the cars 
and hauling rope, it may be summarised thus :— 


(initial tension 
{cw X wy X N) + (LX pw, X w) + (RX 2) 
Wherein W 
Ss 


weight of full carrier, 
spacing of carriers in feet, 


H = difference in level between stations in 
feet, 

w = weight per foot of traction rope, 

4, = coefficient of friction of cars, 

Hy = coefficient of friction of traction rope, 

L = length of line in feet, 

N = number of carriers on one side of line, 

R = number of supporting rollers on one 


side of line. 


This gives the tension in the rope in pounds, which, 
if multiplied by the factor of safety—6 to 8—and 
divided by the breaking stress, gives the area of the 
rope necessary. This is for the general case with the 
drive at the upper terminal and the loads ascending. 
When the loads are descending the plus sign in the 
centre of the formula becomes minus. To obtain 
the tension when the ropeway is just put into work, 
the second half of the formula should be doubled. 

The breaking stress of the rope depends to a 
great extent upon the tension. With a high tension 
a high tensile material should be chosen in order to 
keep the diameter of the rope within reasonable 
limits—if possible, not above jin. Should the line 
be of short length, it is advisable to use a rope of 
softer material, as each part of the rope is constantly 
passing round the end sheaves, where it is subjected 
to bending, which would be highly detrimental 
were the rope of a greater tensile strength and there- 
fore more brittle. The usual breaking stresses of 
traction ropes are from 80 to 115 tons per square 
inch. The surge ‘of the hauling rope tension sheave 
depends upon the distance apart of the carriers, 
whether long spans occur in the line, &e. As an 
average, 6ft. play may be allowed for to commence 
with, and then an additional 12ft. for each mile of 
length. In some cases in long lines it is necessary 
to split up the line into sections to avoid excessive 
tensions occurring. 

For driving a ropeway, practically any available 
power may be used. The amount necessary is 
obtained from the following formula, the result 
being in foot-pounds per minute :— 


(Wi + W. X m X a x v) + (wx 2L X pw Xx V) 


x (2R x V) + (F)} + or — theoretical power. 
Where W, = weight of full carrier, 


W, = weight of empty carrier, 
= coefficient of friction for cars, 


MM 

N = total number of cars on line, 

V = velocity in feet per minute of cars, 
w = weight per foot of traction rope, 


L = length of line in feet, 

f. = coefficient of friction for traction rope, 
R = number of supporting pulleys, 

F = power required for station friction. 


The first four factors give the power necessary to 
overcome friction, and the theoretical power required 
or developed depends upon whether the loads are 
ascending or descending. The factor for station 
friction varies greatly for different lines, and is 
solely a matter of experience, although 0.02 of the 
total weight of the moving parts in the stations 
multiplied by the speed may be taken as a good 
mean. 

When the line is of considerable length and consists 
of several sections, it often happens that one section 
is developing power whilst another needs power, 
in which case the latter may derive the whole or 
part of the power it requires from the former. Should 





an excess of power be developed over the whole line 
it may be utilised in various ways, such as for driving 
dynamos, pumping, &e. 

Passing now to the next most important item of 
a ropeway, viz., the carriers, we may divide these 
broadly into two main sections, those employing 
screw grips and those with lever grips. In addition 
to these there is the carrier which is immovably 
fastened to the hauling rope by means of screws, but 
as this type is seldom used and has no special points 
of interest it may be left out of the discussion. These 
two main groups may again be divided into sections, 
the overtype and the undertype grips. In the former, 
the hauling rope is attached to the carrier or running 
head at a point above, and in the latter at a point 
below the carrying rope. 

The main advantage of the overtype grip is that 
the length of the stations is shorter than with the 
undertype grip, as the hauling rope may be led in 
and out of the jaws without interfering with the 
shunt rails. In the case of lever grivs the overtype 
is generally the cheaper, and on lines containing no 
steep gradients can often be employed with advantage. 
Further, it may be more easily adapted for taking 
curves in both directions than the undertype. The 
overtype grip has, however, several great disadvan- 
tages. Chief amongst these is the fact that when 
ascending steep gradients the traction rope reaction 
falls outside the wheel base, tending to tip the whole 
running head, a tendency which may not be counter- 
balanced by the weight of the carrier, with the con- 
sequence that the whole apparatus leaves the line. 
Again, owing to the fact that the centre line of the 
hauling rope must fall outside the centre line of the 
carrying rope to avoid any entangling, there is a 
decided tendency for the carrier to tip sideways as 
soon as a heavy hauling rope reaction occurs, a 
tendency which is very detrimental to the perfect 
working of the line when it is required to discharge 
the contents of the carrier automatically whilst the 
carriage is on the open track. These defects may be 
remedied by having the hauling rope directly below 
the carrying rope, #.e., using an undertype grip. 
Practically the only defect of this type is that the 
stations are generally longer than with the overtype 
grip, thus involving extra structural work. Even 
this may be overcome by employing an undertype 
grip in which the jaws open downwards instead of 
upwards, as is usual. 

Before proceeding to discuss the relative merits 
of the screw and lever grips, it will not be out of 





Fine Thread 








Fig. 5 


place to mention a few of the general facts governing 
the choice and design of carriers in general. The 
speed at which the carriers should be run depends 
upon whether it is necessary for them to be hauled 
automatically round curve or return sheaves by the 
traction rope. The following figures represent good 
practice :— 


Straight lines... 400—450ft. p m. 


Curves up to about 45deg. change / Undertype up to 400ft. p.m 

ofdirection ... ... ... ... | Overtype », 300ft. p.m 
With automatic haul-round— 

Sheave, 20ft. dia. Undertype, 350ft. p.m. 

Overtyze, 300ft. p.m. 

Sheave, 16ft. dia. Undertype, 300ft. p.m. 

Overtype, 250ft. p.m. 

Sheave, 12ft. dia. Underty pe, 200ft. p.m. 

Overtype, 150ft. p.m. 

The running wheels should be of high quality cast 


steel, the diameter depending on the load and type 
of rope, larger diameter wheels being employed with 
spiral ropes than with locked coil. The runner pins 
should be self-oiling. The following table gives some 
diameters of wheels for varying loads, carriers with 
two wheels being employed :— 


Weight of load Diameter 
and carrier, cwt. of wheel, in. 
Bess) “oer 
30 ... 10 
2 ... 12 


The chief points desirable in an aerial ropeway grip 
may be summarised thus :—(a) It should be able to 
take, without adjustment, a rope having a diameter 
Zin. greater or less than that for which it is designed. 
In this way the necessity for adjustment as the 
hauling rope wears thinner is removed. (b) The 
apparatus should be able to negotiate curves in both 
directions automatically. (c) The gripping and releas- 





ing must be entirely automatic and free from manual 
labour. (d) Working parts should be covered in or 
otherwise protected from rain. (e) Jaws should have 
a wide opening to allow the rope to enter or leave 
freely. (f) The whole apparatus should be simple, 
have as few working parts as possible, and be cheap. 
If these points be borne in mind the comparison 
between the two styles of grip may be more easily 
followed. 

Dealing first with the screw grip, there are two 
distinct main classes, in the first of which the grip 
is operated by a lever and strikers in the stations. 
In the second the grip is operated by the weight of 
the carrier and load. The best example of the former 
is that employed by Pohlig, of Cologne, the main 
points of which may be seen from the diagrammatic 
sketch—Fig. 5. There are two jaws—(a) the movable 
and (b) the fixed. The movable jaw is actuated by a 
shaft carrying two screws, one a rapid thread and 
the other a fine thread. This shaft is turned by the 
lever C. The action of the grip is as follows :—On 
the lever C being turned over the rapid thread operates 
and the movable jaw quickly approaches the fixed 
jaw until the rope is just gripped. The fine thread 
now comes into action and applies the necessary force 
to grip the rope firmly. To unlock the grip the reverse 
action takes place. The lever C is actuated at the 
stations by strikers constructed of angle irons. 

In the other form of screw grip, in which the pres- 
sure is obtained from the weight of the carrier and 
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load the action is the same, the necessary turning 
moment being applied to the serew by hanging the 
carrier at the end of the lever arm. The grip is opened 
to allow of the rope entering or leaving by means of 
rails, generally formed of angle irons, which depress 
small pulleys fixed at the end of the lever arm opposite 
to that on which the carrier is hung, thus raising the 
latter and thereby opening the jaws. It has been 
found in practice that the position of this lever arm 
should not be less than 35 deg. to 40 deg. to the vertical 
to allow of easy depression of the rollers. In place 
of a rapid screw, some makers employ a cam to give 
the same effect. These remarks apply to the two 
main types of true screw grips, other designs con- 
taining generally only a slight modification of the 
main principle. 

Passing to the lever grips, we find that a great 
variety is in use. For the purposes of this article 
it will be sufficient, however, to consider one of the 
best known types, namely, that of Bleichert, of 
Leipzig. This grip is illustrated in Fig. 6. It will be 
seen that the pressure is applied by the weight of 
the carrier and load acting through a simple system 
of levers to give a multiplied pressure on the jaws. 
The grip is released by lifting the load, which is 
accomplished by means of small rollers running on to 
rails in the stations. Another type of grip is that of 
Ceretti and Tanfani, of Milan. Fig. 7 illustrates the 





Releasing 
Rollers 





main principles of this grip. The carrier and load 
are attached to a hanger having at its upper end a 
curved slot. This slot engages with a circular pin 
attached to the movable jaw. It will be seen that 
the downward pull of the hanger draws in this pin 
and with it the movable jaw, thus closing it upon 
the rope. When the pin is in the upper part of the 
slot the grip is absolutely locked, as no amount of 
upward pull of the rope can force the jaws apart. 
The grip is released in the stations in the same manncr 
as the Bleichert type. In practice this grip has 
been found extremely simple and efficient, as has 
been proved by its frequent use in Germany, the home 
of the double-rope system. 

Comparing the design of the above grips with the 
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desirable points previously mentioned, it will be seen 
that the points (a), (c), (d) and (e) are possessed by 
alltypes. In the matter of taking curves automatically 
in both directions, the advantage lies with the lever 
type. In cost the latter generally has a great 
advantage. Against these advantages, makers of 
the screw grip claim that their type gives a constant 
pressure on the rope and does not decrease when 
going up gradients, which they claim as an objection 
against the lever grip. This, however, is a moot 
point, for it must be remembered that when the 
gripping force is applied in the stations with the lever 
grips the apparatus is on the level, and therefore 
before any decrease of pressure can take place the 
load must be raised, which can only occur when 
releasing in the stations, as in a well-designed ropeway 
the jarring produced when passing over the saddles 
is very slight. As the best proof is practice, the 
example of a ropeway carrying two-ton loads on an 
incline of 86 per cent. with lever grips may be quoted, 
this line being used for carrying timber in South-West 
Africa. As a further comparison, it may be men- 
tioned that of the nine leading firms in this line 
five use the lever type, three the screw, and one the 
inclined plane type—Ceretti and Tanfani. 

In conclusion, the following tables of prime and 
working costs for ropeways have been compiled by 
the author from actual experience, and represent the 
standard amounts for plants possessing no peculiar 
complications. They will doubtless be of use to 
manufacturers and others intending to investigate 
further this system of transportation. 


Prime Cost of Plant with Structures in Steel. 


Capacity in tons Length of line in miles. 





per bour. A 1 2 5 

‘Sa ee ae Lae. ee 
PER tiara sees 1900 2.00 33.0 6,900 
a i), ae 230) 3350 7,400 
20 ..| 2850 2600 =90 8,000 
4) .. | 2500 2870 5000 10,500 
60 <i | 2850 3200 5700 11,990 
8) fad sae ¥ 3100 3590 6309 13,100 


The above prices are reckoned on the basis of 
employing spiral construction ropes up to 20 tons 
capacity and locked coil ropes for 40 to 80 tons 
capacity, and represent the total cost of the plant 
erected. For lengths above five miles a proportional 
cost may be taken. 


Working Costs per Day. 








Longth Capacity per day in tons. 

lite, i 50 100 200 400 800 100 
4 .. | 176 | @/- | 2/- | say- | aaa | ae 
1 19,5 24 28.10 37/7 52 58/5 
2 26.6 316 36,4 497 68,10 76/10 


5 ; 457 51 61 83/5 126 156.10 

The above costs are inclusive of depreciation, but 
exclusive of the cost of driving, this being so different 
in each case, depending on difference of height between 
stations, &c., that it is impossible to standardise, 
and ‘t must therefore be reckoned as an extra to 
the above for each separate plant. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XIX.* 
LININGS FOR ROTARY KILNS. 


THE problem of deciding upon the best kind of 
lining to use in rotary cement kilns requires for its 
solution the exercise of great ski!l and an intimate 
knowledge of all the circumstances in order that 
success may be achieved. The temperatures expe- 
rienced are so high and the conditions so onerous that 
nothing but the very best material, which must also 
be suitable in every possible way, can be employed 
if failure is to be avoided. Even so, it must be admitted 
that there is still an element of luck in the matter ; 
a lining which by all precedent should fulfil its pur- 
pose perfectly may unaccountably fail much sooner 
than expected. Still, the failures are, nowadays, 
of nothing approaching the same frequency as was 
formerly the case, and this is largely because the 
whole of the multifarious factors entering into the 
question have been much more carefully studied in 
recent years than was the case at the outset. More- 
over, it must be borne in mind that all the lining 
failures have by no means been due to the linings 
themselves. Some, at all events, have been due to 
bad usage, and some to the use of unsuitable fuel. 
To give an example of what is now being experienced 
with some kiln linings when properly treated we may 
say that we have recently heard of two cases in which 
British-made rotary kiln linings have run without 
stoppage for six months on end after the kiln has 
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been started up for the first time, and during that 
whole period have given no trouble whatever. Nor 
are these unusual results, though, perhaps, the length 
of run may be above the average. This state of 
efficiency has not, however, been attained by our 
refractory brick manufacturers without the exercise 
of much patient investigation, nor, in some cases, 
without much tribulation. As we shall immediately 
show, some of them were at the outset met with 
disasters which might well have caused them to 
abandon what seemed at first to be a forlorn hope, 
and to give up all idea of fighting foreign competition. 
We are proud to say, however, that the Briton is 
not made of the stuff which gives in readily, and we 
shall speak presently of firms which, faced with a 
problem presenting difficulties and conditions such 
as they had never before met with, came out of the 
trial successfully. 

Meanwhile we may briefly outline the conditions 
which are met with in a rotary kiln, and discuss what 
is required of the lining. To begin with, as all cement 
makers know, and as also do those who have followed 
these articles so far, the rotary kiln is a long steel 
tube set at an angle with the horizontal. This tube, 
which may be anything up to 250ft. long or perhaps 
more, is lined from end to end with fire-bricks, which 
are accurately shaped and made so that they fit 
inside the tube and close together, and which vary in 
thickness according to the temperature to which they 
will be subjected. The tube is provided with riding 
rings, which rest on carrying rollers, and it is made to 
revolve at, say, an average speed of one revolution 
per minute by means of the action of a toothed pinion 
on a toothed wheel which is bolted to plates, which 
are themselves bolted or riveted to the plates of the 
tube. A long flame derived either from powdered 
coal, from oil fuel, or from gas, is made to play through 
the tube from its lower end, with the result that a zone 
of intense heat is set up, and it is for this reason that 
a lining of some kind is necessary. Were it not pro- 
vided the steel of the tube would be, if not actually 
melted, at all events badly burnt and raised to such 
a high temperature that it would sag. Nor is the 
lining alone, though in the burning zone it may be as 
much as from Qin. to 12in. in thickness, sufficient to 
ensure that burning of the tube will not take place 
after a time. The reason for this is that if nothing 
occurred to prevent it, the heat and the abrasive 
action of the burning clinker in its passage down the 
kiln, accompanied most probably by chemical action 
due to the lime, &c., in the ingredients being burnt, 
would cause the lining quickly to wear away. What 
actually happens, if all goes well, is that when the 
lining bricks are of the requisite quality and chemical 
composition, some of the burnt and_ half-melted 
clinker actually sticks to the face of the lining, so 
that an additional lining or coating, which may 
possibly in some cases be as much as 6in. or so in 
thickness, is formed. Gradually, however, by the 
processes of fusion and attrition, &c., wear of both 
bricks and lining takes place until finally the bricks, 
where the heat is greatest, are worn quite thin and 
renewal is necessary. This, however, if the kilns 
have been kept running continuously and there have 
been no other untoward occurrences, need not be 
for a lengthy period. Under good conditions linings 
have been known to last in a serviceable condition 
for from six to nine months. This length of life is, 
however, by no means to be depended on, but it can 
be said that with a careful choice of lining and, as 
we have said above, a modicum of luck, renewals 
need nowadays be only carried out at long intervals. 
A potent factor in the life of a kiln lining, even if the 
bricks themselves be all that is desirable, is stoppages 
of the kiln. One stoppage, with the resulting con- 
traction of kiln and lining on cooling and their re- 
expansion on restarting, may easily do more harm 
than a long period of wear. It is here where luck 
may come in. A breakdown in any part of the 
machinery resulting in a cessation in the supply of 
raw material, or in the driving mechanism of the kiln 
itself, may necessitate a stoppage which may prove 
very costly in repairs to the linings, however good the 
latter may have originally been. With unsuitable 
lining, of course, all sorts of trouble may be looked 
for. The clinker may not stick, or it may stick in 
some places and refuse to do so in others, and then it 
is only a matter of time for excessive heating of the 
tube to occur at those points. But it must be said 
that troubles of this kind are much less numerous 
than they used to be, and there is every ground for 
hope that in the future they may become more and 
more rare. 

It cannot be denied that when the rotary kiln was 
first introduced into this country some of the British 
makers of fire-bricks experienced heavy failures when 
supplying their products for use in these kilns. Our 
foreign rivals had doubtless had all their disasters 
in this direction and found their own more or less 
satisfactory remedies for them before the rotary 
kiln was set to work in this country, and they without 
question must have laughed in their sleeves when they 
thought of the troubles which our own makers would 
have to face. They felt safe, no doubt, in saying— 
in much the same way as they said it of all the cement 
machinery—that a lining which would stand the 
combined action of fierce heat, the rotary motion of 
the kiln, and the chemical action of the lime in the 
cement, could not be made in the United Kingdom. 
It must be freely admitted that at first they were 





right ; but only in part. If they had said “‘ was not ”’ 
instead of “‘ could not be,” they would have been 
quite right. Suitable fire-brick for lining rotary J:ilns 
was certainly not made in this country at the time 
of the introduction of these kilns. Our makers had 
had no lack of experience in the manufacture of 
refractory fire-bricks, which they had for many years 
been making with successful results for use in all 
sorts and kinds of furnaces and kilns, including those 
for cement burning. For such purposes the chemical 
composition of the brick was not, within reasonable 
limits, of paramount importance, and with, we regret 
to say, the only too frequent disregard for scientific 
principles which has so often characterised British 
methods, it was in those earlier days rarely considered. 
We use the past tense—*‘ characterised ’’—advicedly, 
for, as has been the case with rotary kiln linings, so 
also in many other directions, scientific methods have 
been and are being more and more employed in our 
manufacturing processes, greatly to the advantage of 
the latter. 

Some of our makers, then, took it for granted that 
the bricks which had up to then served every purpose 
well would similarly fulfil their appointed functions 
in rotary cement kilns. They were wrong, and when 
called upon to provide the linings for such kilns they 
supplied the same bricks they had always made, and 
the results were disastrous. It was not that the 
bricks were bad in themselves, for they were not. 
We may take it that they were well shaped so as to 
give close joints in the lining; they were certainly 
hard fired, for such was the custom when supplying 
fire-bricks which have to stand the mechanical wear 
and tear of existing cement kilns, and their melting 
point was possibly over 3000deg. Fah. Yet they 
failed, and they failed because their chemical com- 
position was not such as to enable them to meet the 
new conditions satisfactorily. In some cases the 
bricks were, we believe, absolutely melted and ran 
bodily out of the kiln like treacle. This was naturally 
what our foreign competitors had been hoping for. 
American and continental firms could then unite in 
saying, as they did, that a fire-brick lining could 
only be successful if it contained at least from 50 to 
55 per cent. of alumina to have any chance of standing 
during the first twenty-four hours, and, of course, 
“bricks with such a proportion of alumina were not 
to be found in the British Isles.” 

The consequence was only what was to be expected. 
Foreign firms had it their own way for a time, and 
they charged what they liked and reaped a rich 
harvest. Their triumph was, however, short lived. 
These makers having failed and finding their oldest 
customers leaving them for foreign manufacturers, 
determined that they would not surrender their trade 
to the foreigner without a struggle. 

Among the first to do this was the firm of Charles 
Davison and Co., Limited, of Ewloe, near Chester. 
This firm, foreseeing that the rotary kiln would 
supplant more and more the stationary types, scrapped 
its old methods, which had served it well for three 
generations, and, calling to its aid the most eminent 
engineers and chemists whose services could be 
retained, set itself resolutely to face the difficulty. 
Within a year after the introduction of the rotary 
kiln—that is to say, some fourteen years ago now 
this firm, after the carrying out of innumerable 
costly experiments, the installation of new machinery, 
the employment of new methods, and the introduction 
of new blood into its staff, succeeded in its efforts. 
The tale is worth telling at greater length as giving 
evidence that though sometimes slow to take the 
first steps, our manufacturers are extremely thorough 
when they really make up their minds not to be beaten. 
In this particular case hundreds of specimens of clays 
and other materials.were analysed. Clays which for 
generations had been considered the best of their day 
were discarded. Clays which had been left unworked 
or had been thrown aside as useless were selected and 
blended after numberless tests, analyses and experi- 
ments, and at last a kiln lining brick, which it was 
confidently expected would stand even the strenuous 
test of the clinkering zone of a rotary cement kiln, 
was evolved. To it the name of Adamantine was 
given. 

But if it was difficult to find out how to make the 
brick, it was possibly even more difficult to get it 
tried. The cement manufacturers had had their 
experience of British bricks, and they were very chary 
about trying them again. Those companies which 
had had the courage and enterprise to install rotary 
kilns and had spent thousands of pounds in starting 
the new method, in making experiments, and in 
feeling their way, had found on the Continent fairly 
satisfactory, if extremely costly, lining bricks, and 
they did not want to run any more risks. Finally, 
however, Mr. H. K. G. Bamber, of the Associated 
Portland Cement Manufacturers, Limited, who, in 
addition to being an extremely capable business man, 
is also an eminent chemist, determined to give it a 
trial. The trial was thoroughly successful. The 
lining which had been evolved with so much trouble 
and after so much scientific investigation turned out 
to be equal to, if indeed it was not actually better than, 
anything which the Continent or America could 
produce, and it was also cheaper. We understand, in 
fact, that the firm’s prices were, prior to the war, 
usually from 25 to 50 per cent. cheaper than those of 
the Swedish, German, or Austrian makers for similar 
classes of goods. 
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While on the subject of price, however, it should be 
borne in mind that fire-brick is such a heavy material 
that the locality to which it is supplied may have a 
very large influence on the matter. The cost of 
carriage in this country is often as great as the f.o.r. 
value of the brick itself. Then again, it is occasion- 
ally found that unexpectedly—and in some cases 
ridiculously—low prices are quoted by foreign firms. 
Whether the explanation of this is that from time to 
time these firms are able to get the’ advantage of 
abnormally low freights, or that they are prepared 
to dump, or whether in offering such prices they are 
quoting for an inferior article, it is impossible to say. 
But it should be borne in mind that, as we have men- 
tioned in a former article, German manufacturers, at 
any rate, have been known to undercut the prices 
quoted by British firms for all types of cement-making 
machinery to almost any extent so as to prevent our 
makers from obtaining a foothold in the industry. 

Nor did this firm rest content with the progress it 
had made in the first instance. It ascertained that 
one brand of lining may not serve equally well for 
dealing with all types of cement-making materials, 
and further, that bricks burnt from the same blends 
of clays may not be equally suitable for use in con- 
nection with the dry and wet processes. It accordingly 
modified its blends so as to suit different sets of con- 
ditions, and in all cases has had a large measure of 
success. It makes its linings of various shapes to fit 
all types and sizes of kilns, and the differences of 
configuration—such as the enlarged burning zone— 
as well as to allow for jointing bolts. Moreover, the 
firm’s bricks, of the type used in rotary kilns, are also 
employed for coolers, shoots, &c., and it also supplies 
other types of fire-bricks to meet the whole require- 
ments of a modern cement works. 

The result of Messrs. Davison’s efforts has been 
that the Adamantine lining has been widely employed, 
not only in this country, but abroad. These bricks 
are used in the kilns in the Aberthaw Works, and it 
was to one of these kilns we were referring when we 
mentioned the fact that we had recently heard of 
kilns which had run for six months without being 
stopped. 

It must not be supposed, however, that only one 
firm of British fire-brick makers solved the problem 
of manufacturing linings which would work satis- 
factorily under the conditions encountered in a modern 
rotary kiln. There were several others which did so, 
and among these we may first of all mention that of 
Williamson, Cliff, Limited, of Stamford, and 17, 
Monument-street, London, E.C. This company went 
into the question in a scientific manner from the very 
first. It ascertained what the Germans had done, 
what failures they had had, and in what manner 
they had arrived at success. Its investigation showed 
that the then existing practice in this country of 
relying entirely on one clay to cope with all sorts of 
diverse conditions and circumstances was wrong, and 
it set about the selection and compounding of different 
clays calculated to be theoretically and chemically 
right for the work which the brick to be made from 
them would have to do. It early realised, in fact, 
that lining blocks for rotary kilns would require to 
be different in every physical and chemical feature 
from those which had for years proved perfectly 
suitable for cement kilns of the older types, and that, 
moreover, the rotary kiln blocks must neither expand 
too much when heated, or they would damage the 
kiln itself, nor contract excessively when cooled, or 
they would work loose. 

The result of the firm’s inquiries proved highly 
satisfactory. By careful choice of suitable raw 
materials and by a special method of manufacture 
it sueceeded in evolving a lining brick which has been, 
and is, very widely used and which, we understand, 
has never failed, when properly treated, to give satis- 
faction. The material has a melting point which is 
certainly not less than 3000 deg. Fah., and one of its 
users claims to have subjected it to a substantially 
higher temperature without its melting. As to this 
the firm does not give any guarantee, but it does say 
that not onlyin chemical composition, but in refractori- 
ness its lining blocks are perfectly adapted for success- 
ful use in rotary kilns. This claim would certainly 
appear to be borne out by the fact that for some years 
past large numbers of these rotary lining blocks have 
been supplied to the two large combinations, the 
Associated Portland Cement Manufacturers, Limited, 
and the British Portland Cement Manufacturers, 
Limited, as well as to other important cement works. 
Indeed, we believe we are right in saying that a large 
portion of the lining blocks used.in the Medway area, 
for example, has been supplied by this firm. 

It is interesting to note, as a piece of history, that 
Mr. A. B. Cockland, who was formerly with Messrs. 
Forder, of Harlington, and is now with Martin Earle 
and Co., Limited, and who is an acknowledged 
cement expert, was one of the first to recognise that 
with the Williamson-Cliff lining he could obtain a 
better service than with the linings which he had up 
to then been employing. Mr. Cockland’s experience 
in the matter of rotary kilns is of the ripest. It was 
he who, when at Messrs. Forder’s, brought about the 
introduction of the first kiln of this type to be put to 
work in this country subsequent to the original Ran- 
some experiments. 

The firm of E. J. and J. Pearson, Limited, of 
Stourbridge, also tackled the rotary kiln lining pro- 
blem successfully, and by its courtesy we are enabled 
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to give the following particulars of the article which 
it produces. It was one of the firms which had been 
through the unfortunate experience years ago of 
supplying unsatisfactory bricks for rotary kilns, 
owing, it now frankly admits, to lack of knowledge 
of the needs of the case ; but it also went thoroughly 
into the matter and found out the cause of its failure. 
The name it has given to its linings is that of ‘‘ B.D.,” 
and it, ina most public-spirited manner, has published 
not only the analysis of the raw material, but also of 
the burnt brick. These are as follows :— 


Chemical Analysis of Raw Material and Finished Lining Brick. 


Raw. Burnt. 
Per cent. Per cent. 

Silica 45.01 53.99 
Alumina .. oa 43.21 
Iron oxide ee Bs. ae es 2.43 
Lime oy. or 1-22 
Magnesia Osek 2.9.5. at, eS 
Alkalies 5 0.31 0.37 
Loss on ignition 16.64 - 


The material thus produced has a melting point of 
nearly 3200 deg. Fah. The temperature in the burn- 
ing zone of a modern rotary cement kiln may be 
taken as being ordinarily somewhere between 2500 
deg. and 3000 deg. Fah. Perhaps somewhere about 
2700 deg. might be taken as an average. The “B.D.” 
fire-clay, therefore, has a good margin of safety. 

Messrs. Pearson have been kind enough to mention 
to us a few points which should be borne in mind when 
choosing a rotary kiln lining, and these may well be 
reproduced here as being the conclusions arrived at 
by practical men who have had to suffer in the past 
from mistakes due to lack of knowledge. They 
point out that whether it be due to the high tempera- 
tures in the rutary kiln or to the closer physical con- 
tact between the material and the brickwork, it is 
certain that bricks with any considerable excess of 
free silica are more rapidly attacked and fused in 
such kilns than was the case in kilns of the older 
types. Of samples of bricks of equal refractory 
standard when gauged by laboratory tests the rotary 
kiln user should, say Messrs. Pearson, always choose 
that of which the silica content is lowest and the 
alumina content highest—this being subject, of course, 
to equality so far as shape and ability to withstand 
mechanical wear are concerned. A manufacturer 
using rotary kilns should therefore, they continue, 
(1) consider the chemical composition—and in this 
connection they point to the analysis above as a good 
standard ; (2) satisfy himself that the temperature 
at which the bricks have been burnt was such that 
no further shrinkage will take place at the tempera- 
ture of his cement kiln ; and (3) make sure*that the 
grain of the brick is such as will resist the wear and 
tear without excessive abrasion. 

They explain, further, that nothing is to be gained 
by reducing the number of joints in a kiln lining by 
the use of large blocks. It is far better, they main- 
tain, to have a considerable number of fine tight 
joints than a small number if they are thick and 
clumsy. The difficulty of supplying large blocks with 
absolutely true faces makes it practically impossible 
to avoid clumsy joints if large blocks are used. They 
suggest as a suitable size for the burning zone bricks 
measuring 9in. by 6in. by 3in., curved and radiated, 
of course, to the required diameter. 

We ourselves would add that cement manufacturers 
should be prepared to pay a reasonable price for fire- 
bricks of the right quality. There is not only the life 
of the actual bricks to be taken into account, but the 
loss represented by the stoppage of the kiln for repairs 
or relining at more frequent intervals if inferior bricks 
be used, to say nothing of the additional labour 
involved, are items which may well make a seemingly 
cheap brick a great deal more expensive in the long 
run. It will amply pay to employ only the very best 
lining which is obtainable. Such linings, we are 
happy to know, are supplied by British makers ; 
indeed, we are delighted to be able to state that, so 
excellent are the kiln linings now made by the various 
British firms, the foreign competitor has very little 
chance nowadays of disposing of his lining bricks in 
this country. 








ROYAL ENGINEERS. 

Once more the Royal Engineers of the Ist Divisional Territorial 
Force are recruiting for new Field Companies to back up those 
now fighting in France and the Dardanelles. They ask for 
skilled, intelligent, vigorous men, and particularly those who 
have been used to responsibility, as it often happens that 
individual sappers of the Royal Engineers have to take charge 
of working parties of other arms. Carpenters, bricklayers, 
masons, and men connected with the building trades not 
employed on Government work or in the production of munitions 
of war, are required; also a few coopers and experienced 
draughtsmen and surveyors. 

The work is interesting and varied, including bridging, 
pontooning, earthworks, and explosives. Each company has 
its own transport vehicles and horses, and some men experienced 
in care of horses are wanted as drivers. The pay is considerably 
higher than in some other branches of the service. Young 
unmarried men especially should not miss this opportunity of 
serving their country. 

———— should be made at once to the Recruiting Officer, 
10, Victoria Park-square, London, N.E. 








THE first railway dividend for the past six months was 
announced last week. This was the Belfast and County 
Down, which pays 6 per cent., the same as a year ago. 
The first English dividends were announced this week. 
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MODERN MUNITIONS OF WAR. 


In the third and last of his lectures on this subject at 
the Royal Society of Arts, on Wednesday, Professor Vivian 
B. Lewes discussed poison gases and bombs. Gases, he 
said, could be divided into three classes. In the first class 
were those which produced death, but had no poisonous 
effect. They killed by merely cutting off the oxygen 
supply necessary for life. Carbon dioxide, nitrogen, and 
hydrogen were gases of this character and were what 
might be termed suffocating gases. In the second class 
were the true poison gases, which included carbon mon- 
oxide, cyanogen, and several others, | per cent. of which 
in the atmosphere would rapidly prove fatal. They were 
purely toxic in action and nothing else. The third class 
consisted of asphyxiating gases, and included sulphur 
dioxide, chlorine, some oxides of nitrogen, and that curious 
gas called phosgene. These had an effect upon the respir- 
atory organs which produced spasms in the throat and 
set up such virulent inflammation of the respiratory 
organs that death ensued. It was these latter gases, or 
some of them, that the Germans had undoubtedly been 
using. 

As a matter of fact, continued Professor Lewes, it was 
not an easy thing to use a poison gas in warfare. Many 
people supposed that carbon monoxide was used as a 
poison gas in warfare, but a little consideration showed 
the fallacy of this idea. As a matter of fact, more carbon 
monoxide had been produced by the ordinary propellants 
used by ourselves and our enemies than we could have 
made had we set out to make this gas. The shells used 
in the 15in. guns on our super-dreadnoughts, which con- 
tained 400 lb. of cordite, gave, roughly, 2500 cubic feet 
of carbon monoxide, and the gas was given off in every 
form of explosive used. Nevertheless, not one death 
could be directly traced to carbon monoxide, with the 
exception that during the sieges of Liége and Namur there 
were one or two cases of death in forts where the shells 
had penetrated before they burst. The reason for this 
immunity was the wonderful power of gases of diffusing 
and intermingling against the force of gravity. Professor 
Lewes showed two experiments demonstrating this and 
proving Graham’s well-known law that gases intermingle 
at a rate which is inversely proportional to the square root 
of their density. In order, therefore, to obtain an 
asphyxiating gas which would not diffuse before it reached 
the opposite trenches under the influence of light air 
currents it was necessary to have one much heavier than 
air. For a gas to travel in a light air current it must be 
at least double the weight of atmospheric air. This limited 
the gases which could be employed, é.e., asphyxiating 
gases, to the following :— 


Density. Times heavier than air 
Sulphur dioxide... .. .. .. 32 bp. thir cane? oes). ea 
Nitrogen tetroxide .. .. .. 46 +) ae oe Te 
a eee ae ee ere 
Bromine vapour. . 80 Se ie, ae 5.36 
Phosgene .. .. 50.6 3.49 


Professor Lewes had samples of these gases on the 
lecture table and explained briefly the manner in which 
they are made. Sulphur dioxide was one of the earliest 
gases thought of for use in warfare. It was nearly one 
hundred years ago that an ancestor of the present Earl of 
Dundonald suggested the use of large stacks of easily 
burnable material which would give off great volumes 
of smoke which were to be fed by sulphur. These were to 
be built to the windward of the enemy so that the smoke 
blew towards him, and under cover of the smoke an attack 
could be made. The British Government at once declined 
to have anything whatever to do with the scheme ;_ it 
had been suggested again and again at various intervals, 
but on each occasion it had been turned down with 
abhorrence. At the beginning of the present war it was 
again suggested and again declined. Sulphur dioxide, 
converted into a liquid state, was being used by the enemy 
in hand grenades, and with it were used a number of 
volatile substances of a disagreeable and poisonous 
character to give a little extra “ bite”? to the sulphur 
dioxide. As a gas, however, it was comparatively harmless, 
because if one could escape from the neighbourhood it 
would be found that the effects passed away after a time 
and there was no lasting injury. 

The second in the list—chlorine—was undoubtedly used 
by the Germans to the largest extent. This was made 
perfectly simply and readily by heating a mixture of 
hydrochloric acid and black oxide of manganese. It was 
a yellow gas and 0.04 per cent. mixed with the air made the 
surrounding atmosphere irrespirable and its effect upon 
the lung tissue was such that, inhaled in anything like 
large quantities, there was practically no recovery from 
it. Chlorine was also made in large quantities electro- 
lytically at several large chemical works in the neigh- 
bourhood of Widnes, and it could be made into a bleaching 
powder or condensed into a liquid state and bottled in 
steel cylinders lined with lead. In Germany enormous 
quantities were made and bottled in this way, and it had 
been used in South Africa and other places for the treat- 
ment of gold residues, i.e., for treatment of some of the 
poorer slags, and it was now this gas which was most 
largely used in the war by the Germans. The use, however, 
of chlorine gas in this way under such great pressure was 
not entirely without trouble, because when such a liquefied 
gas was liberated and once more assumed a gaseous form 
there was such an enormous amount of heat absorbed that 
the surrounding conditions were made most uncomfortably 
cold. This was demonstrated by experiment. Thus, say, 
there were a dozen cylinders of gas in the enemy’s trenches, 
it would be seen that so intense was the cold produced on 
liberation of the gas that trouble was experienced with 
the chlorine freezing in the tubes along the trenches. 
The result was the necessity for driving the gas out into 
a chamber sufficiently large to prevent cooling down to 
the point at which the chlorine would solidify, or else to 
blow the chlorine into a heated coil or tube which would 
do away with the absorption of heat. It had been reported 
—he was not sure with what truth—that the enemy had 
at times placed pipes some l10ft. or 12ft. in advance of 
his trenches, fitted with valves connected with gasometers 
and a chlorine manufacturing plant in a wood or other 
convenient spot a short distance away. Then the gas had 
to be merely turned on and there was not the trouble of 
cooling through the change of state. With this gas there 
was such a corrosion of the lungs as to cause very rapid 
dilation of the heart, which proved fatal after a short 
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space of time even if the victim were rescued from the 
position he was in. 

Another gas which the Germans were credited with 
using Was bromine vapour. Bromine vapour was of a 
;eddish-brown colour, but as a marked feature of the 
‘jerman gas attacks had been the yellowish colour of the 
cloud of gas, it was probable that in almost every case 
the gas used was chlorine, or bromine vapour very much 
diluted. 

Nitrogen tetroxide, one of the oxides of nitrogen, was 
another reddish-brown gas and also had a serious effect 
upon the lungs. The first effeet. was*similar to chlorine, 
producing an acute form of bronchitis. A man might 
appear to be getting’ over the effects, but after he had 
apparently recovered he would have a sudden collapse and 
die, due to erosion of the lungs and air passages. There 
was not the least doubt in his mind, said Professor Lewes, 
ihat chlorine and sulphur dioxide were the gases the 
(iermans were using ; all the symptoms pointed to them, 
there being an absence of the deep yellow staining which 
would accompany the other gases in the list given above. 

After briefly referring to respirators and recommending, 
as the most efficacious, a strip of flannel or cotton rag 
soaked in ordinary washing soda, Professor Lewes said it 
was an open question as to whether we should retaliate. 
Many people believed we should, and if he thought we 
could thereby save one of our men he would be as strongly 
in favour of this as anyone. The Germans, however, 
expected retaliation and were prepared to the utmost for 
it. Nothing we could do would surprise them, and under 
these conditions it was far better, in his opinion, to keep 
our hands clean and fight that straight fight that had always 
pulled us through. 

In conclusion, Professor Lewes drew attention to the 
difference between British and German bombs. There 
was not, he said, the slightest doubt of the superiority of 
English bombs over the foreign variety. Samples of the 
10 1b. and 20 Ib. bomb carried by aeroplanes were on view, 
and it was explained how for the destruction of life these 
were filled with 41b. of T.N.T. and shrapnel bullets, 
whilst for incendiary purposes the charge consisted of about 
Sib. of T.N.T. alone. The functions of the two sets of 
vanes were described, the fixed vanes being for the purpose 
of giving a perfectly straight downward path to the bomb, 
and the top revolving vane having for its object the setting 
into motion of the firing mechanism. Before releasing the 
bomb a safety pin is removed, which allows the revolving 
vane to move. Thus in ordinary handling there is complete 
safety, the firing mechanism not being in a position to 
operate until the small vane has revolved four and a-half 
times. The British incendiary bombs Professor Lewes 
would not describe, “‘ because they differ in construction 
from those of the enemy.” As to the German bombs, two 
specimens, or rather remains, were shown of bombs dropped 
during the earliest East Coast raids. One was picked up 
at Braintree by two soldiers, who dropped it into a bucket 
of water, and in this connection it is interesting to note 
that the authorities state there has not yet been one 
incendiary bomb dropped here that could not be put out 
by a few buckets of water. Both bombs showed very 
rough workmanship mechanically, and seemed to indicate, 
as Professor Lewes said, that the Germans thought that 
any old thing would do. Their contents were a winding 
of tarred rope round a rough frame, inside which were a 
quantity of resinous bodies, and in the centre a heating 
charge of thermit, and below a tray containing amorphous 
phosphorus. The other relic of a bomb was obtained from 
the recent London raid and was of a similar character, 
although slightly different in shape from the Braintree 
sample. 

Amorphous phosphorus, continued the lecturer, seemed 
to be playing a rather important part at the front and was 
causing us some trouble. At a temperature of over 300 deg. 
amorphous phosphorus was converted into ordinary 
phosphorus and at once caught fire. The Germans were 
using this in wshrapnell shells for marking the range at 
night. If aman was wounded by a piece of such a shrapnel 
phosphorus poisoning and complications were set up which 
were extremely difficult to get over. The Germans could 
secure their object by the use of harmless substances, but 
the devilry in their nature made them employ substances 
of this character, which caused intense suffering. 

The lecturer concluded with a brief description of 
thermit, introduced by Dr. Goldschmidt and largely used 
for tramway welding purposes, and an experiment showing 
the intense heat generated. 

The Council of the Royal Society of Arts has arranged, 
as a continuation of this series of lectures, for a lecture on 
* Field Telephones and their Use in War ” to be given next 
Wednesday by Mr. Charles Darling. 
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THE signalling statistics obtained from the railway 
companies of the United States by the Department of 
Safety of the Inter-State Commerce Commission show 
that on January Ist last there were 29863.5 route miles 
protected by automatic signals and 66,745.1 route miles 
protected by the block system without automatic signals. 
This gives a total of 96,608.6 miles protected out of a 
total mileage of 223,081 .3—equal to 43 per cent.—of the 
lines over which passenger trains were worked. These 
represent an increase of 3294.2 miles controlled by 
automatic signals and of 6577.5 miles operated on the 
block system without automatic signals 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


BRITISH AND GERMAN SCIENCE, 


Sir,—There are possibly many engineers who could support, 
from their own experience, Sir William RKamsay’s warning in 
The Times of Monday last as to the occasional unreliability of 
German scientific research work. : 

Cabinet Ministers are not alone in according too high a value 
to the results laboriously achieved by the scientists of a race 
which seems to find no line of inquiry too tedious to exhaust 
its pertinacious industry. Men of scientific eminence and well- 
earned reputations for sagacity have often been similarly 
deceived. An infinite capacity for taking pains is not always 
synonymous with genius ; but the mere mass of the compiled 
results of German research makes it difficult to believe that so 
much accurate work could possibly have been based by men of 
obvious intelligence upon premises so lacking in common sense 
as to be absolutely useless. Yet such is frequently the case, 
and not in chemical work alone. The long series of daylight 
records taken at Kiel are often quoted as evidence of typical 
Teutonic thoroughness in such a simple study as the adequate 
window lighting of schools and factories. But, unfortunately, 
Dr. Weber’s observations were mainly, if not entirely, of noon 
brightness and are of no more use to the student of window areas 
than a record of precise depth in fathoms is to the navigator of 
a small rowing boat. 

British engineers are often urged to admire German skill in 
the application of science to structural engineering, and the 
ingenious Miiller-Breslau theory, which deduces from the deflec- 
tion curve of a beam the bending moment of a column to which 
it is attached, is adduced as proof of the ability of German engi- 
neers. But, the formule deduced from that theory, so delightful 
to the mathematician, are really based upon the assumption 
that the threat of the beam to bend the column is necessarily 
identical with the effect of that threat being carried out. It is, 
in fact, possible to prove ‘* theoretically ”? by the Miiller-Breslau 
formule that the bending of a thin twig imposes an enormous 
bending moment upon the tree trunk to which it is attached. 

Even in actual work one can find evidence of similar charac- 
teristic inability to grasp the practical limits of application of a 
mental process. The judicial inquiry into the fatal collapse of 
a gasholder at Hamburg in 1909 exonerated the contractors on 
the ground that in applying Euler’s column formula without 
recognising its proper limitations they had only followed, in 
accordance with the regulations, what was fairly common 
practice. As Euler died in 1783 there has been ample time for 
scientific engineers to study his formula. The freely expressed 
supposition that the superiority of German technical skill is a 
self-evident axiom has rankled in the minds of British engineers 
for years, and when they can support Sir William Ramsay’s 
opinion with regard to chemical research by experiences of short- 
sightedness similar to the foregoing there is no small danger, 
especially under present circumstances, of their being tempted 
to make an equally culpable generalisation and complacently to 
assume that all German scientific work is essentially myopic, 
and that a German scientist cannot see beyond the length of his 
nose. He generally can and, unfortunately for us, he very 
frequently does. British engineers have much to learn from a 
close study of German work and methods, and possibly not a 
little to unlearn. We cannot expect to acquire new national 
characteristics to order or to emulate in a few months the wide- 
spread taste for tedious scientific work to which Germany owes 
so much; but we can at least ascertain whether the charac- 
teristics which we do possess are being adequately employed. 

In the world races of business and progress we are notoriously 
slow in getting off the mark, and we frequently need the incentive 
of another nation forging ahead in order to induce us fully to 
extend our powers. Grit, experience, and stamina. generally 
enable us to win in the long events, but we seldom realise that 
many of the richest prizes in business are won over distances 
which are too short to enable a slow start to be made up. It is 
decidedly open to question whether in the past we have not been 
somewhat shortsighted and have not made sufficient use of the 
energy and enterprise of our younger men in the sprint races 
for new markets and the speedy adaptation of new ideas. 

When a demand is recognised we spare neither time, money, 
nor effort to produce the very best means of meeting it. The 
German method was rather to look ahead and to anticipate the 
demand, having the goods or machinery ready for delivery 
before the want was gratuitously advertised to their rivals by 
the daily papers. Our shortsighted policy thus has possibly 
cost us a very considerable volume of business. 

The ingrained courtesy, tact, and modesty of our upper 
classes is a national asset of immense value. It is equally natural 
to those in lower social strata ; but we take little or no trouble 
to cultivate it. Sedulously inculeated by teachers in primary 
schools, it would be the natural corrective of that flashy conceit 
often induced by high-pressure education, which sometimes 
takes years to eradicate and is often as fatal to good work as it 
is to good fellowship. 

We provide large and small technical institutions in plenty, 
with suitable equipment and adequate funds, where the intelli- 
gent workman can study at absurdly low fees. But the selection 
of technical teachers and lecturers upon whose skill and capa- 
bility everything depends is left to a local education committee 
which generally consists of small tradesmen, doubtless very 
excellent men of business, but scarcely skilled judges of ability 
to teach technics. Possibly the most important question which 
engineers must answer before patting themselves nationally on 
the back is whether our young engineers are properly trained in 
the application of science to actual practice in the larger technical 
colleges where the afterguard of the profession generally receive 
a large part of their training. Is it the duty of one or even of 
any teacher to see that students fully appreciate the limitations 
of the theory they assimilate, to discriminate between the 
mathematical tools required in the research laboratory and those 
for use in the drawing-office, to realise that the calculation of a 
machine part or a structural detail is the responsible evolution 
of an expensive article which must be made without undue 
expense and transported without risk of breakage, as well as 
work for an indefinite period without failure ? Are we in fact 
teaching our young men to be engineers and not merely unprac- 
tical mathematicians ? 

When we have professors of engineering common sense at 
our scientific universities ; when we have made sure that our 
technical teachers are men who know how, and not merely 
what, to teach ; and when we have exorcised the spirit of smug 
insularity from our business methods, then perhaps we engineers 
may congratulate ourselves upon some freedom from the scien- 
tific myopia which we despise in the Germans. Until then such 
complacency is a little premature. Fa We 

July 21st. 





L.C.C. TRAMWAYS. 


Srr,—A leading article in your issue of the 2nd inst. gave 
attention to the recent report of the Highways Committee on 
the above. One or two points, however, were omitted from your 
article, and, in fairness to the system, should not be placed in 
less prominence than the discouraging financial aspect on which 
you have correctly dwelt. 

The car miles for 1913-14 and 1914—15 are practically identical, 
the latter period giving only 0.22 per cent. increase over the 
former, whereas the passengers per car mile have increased from 
8.8 to 9.32, or 6 per cent., and the revenue has increased in the 





same proportion. You do not state the reason for this, the 
implication being that it is the result of either the management 
introducing changes or else of the greater popularity of the trams. 
The actual reason is the decreased motor omnibus competition 
owing to large numbers of these vehicles having been taken for 
war purposes, and when these are in due course replaced the 
passengers and receipts will drop again, and thereby give an 
increasing deficit. The whole point is—and this should in fair- 
ness be brought before your readers who have fewer opportunities 
than yourselves for examining the London traffic problem—that 
the receipts of the L.C.C. Tramways—and, in fact, all tramway 
authorities in the London Police District—are in no wise 
dependent upon the good or bad management of the under- 
takings, but solely upon the number of motor omnibuses which 
the police license and the traffic combine arrange to run over 
the tramway routes. As this is an unthinkable and impossible 
position outside the Metropolitan Police District—-Cambridge 
being, I believe, the sole exception—it should certainly not be 
dealt with in such discreet silence. 

You state that the promoters of the scheme knew the L.C.C. 
system could never pay because :— 

(a) Routes could not be linked up. 

(6) Rates have to be paid on track. ; 

(c) The centre paving of the route has to be made and main- 
tained by the tramways. / ; 

(d) The tramways have to contribute to street improvements. 

(e) Low workmen’s fares must be charged. : é 

Items (6), (c), and (e) are common to all tramways in this 
country ; nevertheless large profits are made, especially in the 
northern towns, such as Glasgow, Leeds, Manchester, Sheffield, 
&c. Item (a) presents no impossibilities from an engineering 
point of view, and this linking-up of routes is dependant purely 
on Borough Council vetoes—a thing, of course, outside the pur- 
view of the centrally governed cities outside London. Item (d) 
is an arbitrary feature purely, of a semi-political character. ‘To 
the mind impartial, however, it is not easy to see why street 
widenings for “‘ general ” traffic, 80 per cent. to 90 per cent. of 
which is omnibus traffic, in, say, the Strand, should be borne 
wholly by the Improvements fund, whereas one-third of the 
cost of the Battersea Bridge-road widening has been debited 
to the tramways, in spite of the fact that there are five omnibuses 
along it to one tramcar. a ? 

It was never contemplated by the original promoters of the 
tramways in any part of the Metropolitan Police area that 
unrestricted competition would be permitted to omnibus com- 

nies, who are wholly exempt from all the difficulties of (a) and 
ee all the financial obligations of (b), (c), (d), and (c), and 
whose sole taxation—apart from buildings and licences common 
to trams and omnibuses—is on the petrol used, a power tax, 
balanced partially by the rates payable by tramway under- 
takings on power-houses, sub-stations, cables, &c. 

The omnibuses of the London area have absolute monopoly 
control in certain districts, tramways being vetoed and such 
monopolies balance up the losses which occur on highly eom- 
petitive routes where tramways are operating. In justice to all, 
either new omnibus routes should automatically give birth to a 
tram franchise for the route, or else tram routes should be free 
from competition over their actual lines—which does not veto 
point-to-point competition—in the same way as a railway. 

T. H. Sanpers, A.M.I. Mech. E. 

Sheffield, July 14th. 


THE LOCOMOTIVE AND THE REVOLUTIONIST. 


Srr,—I read with very great interest the leading article on the 
above subject which appeared in your issue of July 16th. The 
many years of practical experience which I have had on railways 
convinces me that no inherent alteration has been effected in 
the locomotive. As I have for many years had the deep-rooted 
conviction that the cylinder capacity of all locomotives can be 
increased by as much as 50 per cent., I presume I may be classed 
as one of the revolutionists who desire to see a radical departure 
in locomotive design, one which will allow of the maximum 
tractive effort being exerted for gradient climbing, at the same 
time effecting a saving in the coal bill and a considerable reduc- 
tion in the wear and tear of the boiler. ; ; 

It appears to me that the greatest drawback to improving 
the locomotive always has been, and still is, the fact that under 
no consideration is it supposed to be correct to allow the tractive 
effort of the engine to exceed that of its adhesive weight. Ignor- 
ing this principle, it becomes possible to bring about that im- 
provement for which all locomotive superintendents have been 
seeking for so many years. es. 

I will now quote a case which will show how unfair it is to 
expect the best results from a compound engine when this prin- 
ciple is adhered to. I had anumber of Worsdell type of compound 
engines with 20in. high-pressure and 28in. low-pressure cylinders , 
the steam acting on a piston area of 615 square inches. The 
piston area of a simple engine having two high-pressure cylinders 
20in. in diameter is 628 square inches. Were a test of power 
made between two such engines, it must be obvious that the 
compound engine would be at a great disadvantage in not being 
able to utilise the same boiler power as the simple engine. Had 
the compound engine been designed to use the same weight of 
steam as the simple engine the piston area could be 50 per cent. 
greater, and consequently to its advantage. I carried out an 
experiment with one of these compound engines by placing 
two 20in. high-pressure cylinders outside the frame and one 
32in. low-pressure cylinder between the frame, forming a three- 
cylinder compound, thus increasing the piston area 28 per cent. 
in excess of the simple engine, This proved satisfactory. In 
gradient climbing this engine could exert the maximum tractive 
effort when working with a 25 per cent. cut-off in the high- 
pressure cylinders. In applying this suggested improvement 
to the modern locomotive with 19in. high-pressure cylinders it 
would be necessary to add two 30in. low-pressure cylinders or 
their equivalent, which might be composed of two pairs of 2lin. 
cylinders superposed with one steam chest common to both 
pairs of cylinders, forming a six-cylinder locomotive. The steam 
ports of the low-pressure cylinders would have to be very large— 
at least 36in. by 3in.—the valves working always full stroke with 
lin. lead. 

I have recently carried out a similar experiment on a 20 horse- 
power “ White ” steam car which has a two-cylinder compound 
engine by increasing the cylinder capacity by 50 per cent. with- 
out any alteration to the boiler, giving satisfactory results. 

Brockley, 8.E., July 21st. JoHN RIEKIE. 


EDUCATION AND INTUITION. 


Srr,—Those who have Nature’s gift ‘of investigation and 
research find the further they travel fresh paths open up before 
them. Those men who have this gift have ever been but little 
understood, less so perhaps in these all-commercial days. 
Yet it is to such men of the past that we are mostly indebted 
for our progress. We have their like in our midst to-day, doing 
little things upon which the progress of the future will rely, 
whom the future generations will look back upon. It is the 
little things that count. Take away Faraday’s discovery of 
induction and the principle of traction from the world of elec- 
tricity. What remains? Such things we get by intuition. 
To progress in the future as we have in the past, we must more 
fully recognise intuition, as apart from education. We are 
spending millions on education, bringing in its train new light 
and thought on many a subject, and the need is becoming more 
apparent for a board of invention and science applicable to all 
industry. 


London, July 19th. W. Hawkins, 
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THE AUTOMATIC LOOM. 


No. I. 


THE shortage of labour, the demands for higher 
rates of pay and the necessity for more economical 
methods of production in the textile industry, justify 
to a special degree at the present time a comparison 
of the relative merits of the ordinary and the auto- 
matic loom. Millowners in this country cannot be 
said to have taken up the automatic loom with great 
avidity. The practical manufacturer of textile 
fabrics is not easily led away by pretty and ingenious 
mechanical motions. He rather measures the real 
efficiency ofjhis plant by the percentage of gain on 
the capital invested—in other words, “ profits.” 





tage of automaticity, just as they have done in other 
branches of industry. For 1000 automatic looms 
roughly 50 operatives only are required, whereas 
for a corresponding number of ordinary machines 
some 200 operatives are necessary. Still, in spite of 
this remarkable comparison, it has to be admitted 
that the mills which are employing automatic looms 
are not as a rule showing a higher commercial effici- 
ency than those using ordinary looms. The makers 
of automatic looms ascribe this to a large extent to 
the failure of the millowners to provide a more 
uniform quality of yarn to work with. Against this 
it should be stated that generally the automatic 
loom runs about 15 per cent. more slowly than the 
ordinary loom. It is also as a rule placed in the hands 
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Fig. 1—THE NORTHROP AUTOMATIC LOOM 


The question which he has to set to himself is ** Which 
type of loom, ordinary or automatic, will give the 
larger return on the capital invested ?”’ It may be 
assumed therefore that up to the present the makers 
of automatic looms have not been able to convince 
the hard-headed manufacturers of Lancashire and 
Yorkshire that there is enough to be gained by the 
adoption of automatic looms to compensate for the 
extra outlay of capital, and increased charges for in- 
terest and depreciation. Besides the extra cost, other 
drawbacks are urged against automatic looms, one 
being that they require more space; another that 
as they run more slowly than ordinary looms, what 
is gained by automatic replenishment is lost in speed 
of production ; a third, that there is more wear and 
tear in working, and extra supervision is required ; 
fourthly, thet should anything go wrong with auto- 





of the most highly skilled weavers. It would be 
interesting to observe the result of rurining the 
ordinary loom more slowly and giving to each weaver 
@ greater number of machines to attend to. In other 
words, reduce the labour bill by the expenditure of 
more capital on machinery. In the paper above 
referred to, Mr. Hall suggests that such a course might 
result in a lower cost of production of the woven cloth 
coupled with an increase in the aggregate earnings of 
the weaver. The efficiency of the ordinary loom 
might also be increased in another way, namely, by 
enlarging the size of the cop, and so lengthening the 
running period owing to the reduction in the number 
of stoppages which are now necessary to renew the 
supply of yarn in the shuttle. 

The essential mechani m for an automatic 
usally includes, first, the apparatus for transferring 


loom 





Pig. 2—NORTHROP MAGAZINE 


matic mechanism, the loom cannot be worked as a 
plain loom, but has to be stopped ; and, finally, that 
a better and more uniform quality of twist and 
weft is required. 

This fact leads up to the question whether a satis- 
factory automatic loom has been designed and con- 
structed from a mechanical point of view. In a 
paper read before the Textile Institute in Manchester 
recently, Mr. Oscar 8. Hall answered this question 
in the affirmative, and said that the day of the auto- 
matic loom had dawned. Whether the weaving 
industry is or is not on the eve of a great change 
remains to be seen. Certain it is, however, that new 
ractors are appearing which will tend to weigh down 
the scale of the balance more and more to the advan- 
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the bobbin or cop from a charged magazine or battery 
to the loom shuttle, to replace the empty bobbin or 
skewer. The apparatus for this purpose comprises 
the battery proper and its connecting shaft across 
the loom front to a lever fixed to an improved form 
of weft fork, together with the mechanism arranged 
for the double purpose of severing the weft from the 
exhausted bobbin. and protecting the shuttle during 
the transfer from damage which might arise from a 
faulty pick. Secondly, the automatic loom must 
embody self-acting appliances for controlling breakage 
of the warp and stopping the loom on the absence of 
an end from the web. 

The automatic loom which has been up to the 
present the most extensively adopted, both in this 





country and abroad, is the Northrop. It is shown 
in Fig. 1, while Figs. 2, 3, 4 and 5 show details of tho 
automatic mechanism. It is of the weft-replenishing 
type, and is the invention of a Yorkshireman who 
emigrated to America and there developed his ideas. 
A rotary magazine or battery is provided at one side 
of the loom and is carried immediately above thx 
shuttle box. This magazine is filled with pirns, 
bobbins or cops of yarn, and upon the weft in the 
working shuttle becoming exhausted the fork A 
—Fig. 3—is not tilted. It is drawn backwards by 
the usual mechanism. Instead, however, of knocking 
the setting-on handle out of its notch, the rod B 
is operated to raise a controlling latch marked H 

Fig. 4. To the slay or lathe K a bunter J is fixed, 
which, as the slay moves forward, comes in contact 
with the elevated catch H. This catch is loosely 
mounted on a stud fixed at the bottom of a short arn: 
of an L-shaped lever which constitutes the pusher 
B—Fig. 4—the lever being hinged freely on the stud L. 
Thus it will be seen that the forward movement ot 
the lathe operating through the catch H and the 
pusher B forces a cop or bobbin from the rotary 
magazine A into the shuttle M, and ejects the spent 
cop through the bottom of the shuttle and down a 
chute N into a suitable hopper or receptacle placed 
to catch it. Having got the bobbin of weft within 
the shuttle, the next operation is to thread the shuttle 
in order that the delivery of weft may be steady and 
regular. For this purpose a special self-threading 
shuttle is used. It has a brass casting fixed in the 
upper side at one end, through a slit formed in which 
the thread passes automatically into the shuttle eye 
as the shuttle passes across the loom on the second 
** pick ”* after it has been replenished. In the Northrop 
loom it is not necessary for the weft to be entirely 
exhausted before the weft-replenishing mechanism is 








Fig. 3—PART END VIEW OF NORTHROP LOOM 


brought into action. In certain of the cheaper classes 
of fabric it does not matter if the incomplete pick 
is woven into the material as the weft bee »mes 
exhausted. In the better classes of fabric this must 
not be permitted, and in order to obviate the defect 
a weft “feeler”’ is provided. As its name implies, 
this device feels the weft within the shuttle, and 
when the weft is approaching exhaustion brings the 
weft-replenishing mechanism into action. In this 
manner @ full pick of weft is assured at every shed, 
except when the weft breaks through a defect. Then 
the weft fork mechanism comes into play and arrests 
the motion of the loom. 

Another ingenious feature of the Northrop loom 
is the warp stop motion, which is automatic. This 
is shown in Fig. 5. It consists of a thin steel drop 
wire 3}in. long, suspended from a warp thread passing 
through a round eye in its centre. It has a slot above 
through which is passed a flat bar to keep it in position 
in the warp stop box. At the bottom of this box is 
a serrated vibrator which is caused to reciprocate by 
means of the excentric shown on the tappet shaft. 
The breaking of the thread allows the detector to 
fall in the path of the vibrator, and puts into action 
the knock-off finger in connection with the starting 
handle shown. This apparatus does away with the 
necessity on the part of the operative to be always on 
the look out for “‘ loose ends,” but he has to piece 
up the ends again as formerly. The makers of this 
loom are the British Northrop Loom Company, 
Limited, Blackburn. 

Another automatic loom which has already been 
extensively adopted on the Continent is being made 
by Robert Hall and Sons (Bury), Limited, Bury, 
fiear Manchester. It is shown in Fig. 6. On the right- 
hand side of the machine is a box which contains 
about 150 pirns of yarn. It is filled by hand, the 
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pirns being first placed on a suction nozzle which 
draws the end of the weft into the pirn, so as to be 
ready for threading in the shuttle. The box is placed 
on a bracket and inclined so as to feed the pirns down 
1o the opening by gravity. From this opening the 
pirns pass singly down grooved guides, which support 
‘hem until they pass underneath the replenishing 
mechanism. Just before it takes the place of the 
empty pirn immediately preceding it, one end of the 
full pirn comes opposite to the nozzle of a pipe con- 
nected to a supply of compressed air obtained from 
ny convenient source. <A valve is automatically 





Pig. 4—NORTHROP CHARGING MECHANISM 


opened and a current of air is directed to the mside 
of the pirn forcing the weft end out through a chute 
and on to a pad made of card clothing, which holds 
it until the pirn has been forced into the shuttle and 
the latter traverses across the loom. Electricity is 
also employed in the replenishing process. A pronged 
device called a “ feeler”’ enters through the side of 
the shuttle at every alternate pick and makes an 
electrical contact with the pirn, when the latter is 
exhausted, through the medium of a metal sheath 
surrounding the bobbin. In this way a magnet is 
energised and a lever is raised, putting the replenishing 





Fig. 5—-NORTHROP WARP STOP MOTION 


mechanism into action. The weft thread is held in a 
horizontal line with the axis of the shuttle by the 
card clothing referred to, and the shuttle has a simple 
self-threading device. It should be mentioned that 
before the weft-replenishing mechanism comes into 
action a cutting appliance severs and holds the weft 
extending from the exhausted pirn to the selvedge 
edge of the fabric. The loom embodies other ingenious 
ideas. It stops automatically when a predetermined 
length of cloth has been woven or if the shuttle does 
not reach its proper position in the shuttle box or 
should three changes take place before a certain 


number of picks have been woven after each change. | the stud on the slay sword to engage in its forward 
In any of these cases an electric signal light appears | movement with this notch, and the entire lever is 
above the machine to call the notice of the attendant | pushed forward, thus causing the bell-crank lever 
to the stoppage. There is also an electrically operated | to oscillate, and its other arm, which is connected 
stop motion. Another new feature of the loom is a/| by a link mechanism to the pusher, to force the latter 
positive warp let-off motion consisting of a spring- | inwards, 7.e., towards the on-coming slay. By this 
controlled feeler lever, the end of which rests against | movement each cop or bobbin : pressed into the 
the warp on the beam and falls with it as the size | shuttle, end at the same tim» the exhausted skewer 
of the beam diminishes. The movement of this lever | or bobbin is pushed out at the back, dr_pping in o the 
moves the pivot of a pawl, giving a greater throw to | receptacle placed below the slay at that end of the 
it,and the ratchet which drives the beam is rotated | loom As the pusher makes its inward movement, a 
through a greater distance at each movement of the} projection on its side acts on the small bell-crank 
pawl. | lever, to which the separator is hinged. This bell- 
Although this loom has been extensively adopted crank lever therefore makes an oscillation simul- 
on the Continent, the prejudice of millowners with | taneously with the inward movement of the pusher, 
regard to the introduction of both electricity and | resulting in the temporary withdrawal of the separator 








compressed air, with their attendant wiring, piping, 
generating and compressing plant, is a factor which 
has to be reckoned with. On the other hand, however, 
the saving of labour effected by the adoption of such 


machines is very considerable, the makers claiming | 


that the number of attendants required is only three 
per hundred looms. 


Figs. 7 and 8, p. 88, show the Dickinson, another | 


automatic loom of the weft-replenishing variety, in 
which all the movements are purely mechanical. 
The machine is shown arranged for weaving from 
cops, and incidentally the main portion of the letting- 
off mechanism for the warp beams. It will be observed 


that the magazine for holding the skewered cops, or | 
bobbins, consists of two inclined brackets attached | 


to an extension of the breast beam. These brackets 


| from beneath the cop. The lowest cop thus passes 
downwards, and with it the whole of the other cops. 
| It comes to rest on the back of the pusher until the 
| latter makes its return movement, on the completion 
of which it drops in front of the pusher, so as to be 
ready for insertion in the shuttle when the next 
change occurs. At the same time the separator has 
also resumed its former position and has passed under 
the lowest cop, keeping it clear of the pusher. If 
need arise, the separator can also be withdrawn by 
hand with ease, but the necessity for this can only 
arise if the magazine has been allowed to become 
empty and refilling it becomes necessary—a case 
which should never arise. 

To make sure that the cops are carried to the shuttle 
in a proper way and kept under control until delivered 
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Fig. 6—HALL’S AUTOMATIC LOOM 


are provided with milled grooves to enable the skewers 
or bobbins to glide freeity down until they come in 
front of the “ pusher,’ which delivers them into the 
shuttle at the same time that the exhausted cop is 
pushed out and drops into the receptacle shown. 
The paying out of successive cops to the delivery 
front of the pusher is controlled by a special form of 
separator which serves the purpose of keeping the 
adjacent cops well apart. The magazine will hold 


fifteen or more cops or bobbins in readiness, but the | 


number makes no difference to the action of the 
feeding motion. The separator precludes the possible 


mixing up of the skewers in front of the pusher, as | 
they are kept quite clear of the latter, while their | 


descent is assisted by a polished guide rail adjustably 
attached to the inner side rail of the magazine. 


Upon a change or renewal of weft becoming neces- | 
sary, the weft fork sets in motion the small cross | 


shaft shown in the illustrations, and extending from 
the fork side right across to the change motion side. 
The slight oscillation of this cross-shaft results in the 
raising of a notched lever, bringing it within the range 
of the to-and-fro motion of a stud attached to the 
slay-sword on the same side of the loom, and which 
participates in the general rocking movement of the 


into the shuttle, 2 special retaining device is attached 
to one of the inclined magazine brackets shown in 
the illustrations. This device ensures that the ingoing 
cop is held and presented in a correct position relative 
to the shuttle when a change occurs. Fig. 8 shows 
this appliance as seen from the outside of the magazine 
bracket. The retaining finger is adjustable in its 
swing so as to conform to varying diameters of cops, 
| and it releases the cop which is being fed into the 
shuttle only when the ingoing cop is in actual contact 
with the outgoing cop. To ensure that the shuttle 
| itself is properly inserted in the box previous to a 
renewal of weft supply taking place a device called 
|a@ “positioner” is used. A strong stud with an 
easily movable bowl on its end is attached to the 
slay and oscillates with it backward and forward. 
This bowl passes freely between a fixed polished 
gliding plate attached to the top of the loom frame 
on the change motion side, just above the taking-up 
| beam pivot and a vertically movable and curved 
| slide, which glides on a square-shaped portion of a 
| vertical pivot, the top end of which is seen on the 
| illustrations. To this top is securely fastened a 
| horizontal guide piece in which an extended finger 
| slides freely, and which reaches towards the slay as 





slay as a whole. Both ends of this notched lever are | shown. When a change of cop is about to take place, 
shown in the illustrations, the front end being <plit | the action of the weft fork raises the curved slide and 
and engaging by means of a stud with the large | causes it to come within range of the oscillating stud 
forked bell-crank lever placed in front of the loom, | bowl previously mentioned. This has the effect of 
where it can oscillate freely within a strong bearing | swinging the horizontal finger rapidly towards the 
attached to the side of the loom. The raising of the | shuttle box on that side, and if the shuttle should 
notched inner end of the first-mentioned lever causes | not be picked home to the full extent it is forced into 
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the box so as to take up a position for the correct 
entering of the ingoing cop. It should be mentioned 
that the end of the finger is covered with a piece of 
buffalo leather or fibre. As the finger is fitted so as 
to be easily movable in the guide piece at the top of 
the vertical stud which carries it and is controlled 
by a spring, it yields on contact w th the oncoming 
slay, and its action is thus rendered safe and harmless 
to any of the parts involved. The slay on receding 
liberates the movable vertical slide, and it drops 
back into its normal position, while the finger itself 
also swings back out of the path of the shuttle which 
is picked immediately after a change has taken place. 

It should be stated that the putting into action of 
the change mechanism is immediately preceded by 
the weft fork disengaging the taking-up motion, so 
as to obviate “cracks” in the cloth. It may also 
be pointed out that in this loom, which is called the 
** Phoenix,” the shuttles run on their sides, and the 
advantage claimed for this arrangement is that it 
allows of constant and easy supervision of the state 
of the weft in the shuttle, while presenting to the 
warp threads above and below in the shed unbroken 
smooth surfaces. This arrangement, however, in- 
volves a somewhat greater stress on the warp,as the 
warp threads have to be raised higher to give a free 
passage through them for the shuttle. With a good 
quality of warp this is not of much importance. 
One of the advantages claimed for the Dickinson 
loom is the manner in which the weft of the magazine 
cops is held ready for insertion, permitting of certainty 
of threading correctly in the shuttle immediately 
the latter is being picked. It is claimed, too, that 
the manner in which the loose ends are attached to the 
motion ensures further that no loose threads remain 
dangling in the path of the shuttle, and the whipping 
of these ends into the shed is avoided. 








OBITUARY. 


“HENRY A. MAVOR. 


WITH regret we have to put on record the death of 
Mr. Henry A. Mavor, of Mavor and Coulson, Limited, 
of Glasgow. Mr. Mavor, who was born at Stranraer 
in 1857, received his early education at the Glasgow 
High School and at the University. He afterwards 
went through the electrical engineering course at the 
Glasgow College of Science and Art, and for a time was 
engaged on the Scottish staff of Crompton and Co., 
Limited. In 1883 he began business as a partner of 
the firm of Messrs. Muir and Mavor. Subsequently 
the firm became Muir, Mavor and Coulson, and 
eventually Mavor and Coulson, Limited. Mr. Mavor 
as technical partner of the concern was one of the 
pioneers in the practical application of electricity 
for lighting and power purposes in the West of Scot- 
land, particularly to coal mining, while in recent 
years he, with his brother, Mr. Sam Mavor, devoted 
considerable attention to the subject of electric pro- 
pulsion of ships 

Mr. Mavor’s last two visits to America were made 
in the capacity of consultant to the company which 
equipped the United States navy collier Jupiter, a 
vessel of 12,000 tons, with electrical propelling 
machinery. As the result of the success obtained with 
the Jupiter, a further notable step has recently been 
announced in the placing of a contract with the same 
company for the electric machinery for driving the 
new 30,000-ton battleship California for the United 
States navy. 

Mr. Mavor was a member of the Institution of 
Civil Engineers, and also of the Institution of 
Electrical Engineers, and a member of Council of the 
Institution of Engineers and Shipbuilders in Scotland. 
He was a Governor of the Royal Technical College of 
Glasgow, and Chairman of the Joint Committee of the 
School of Architecture. He is survived by his wife 
and by three sons, all of whom are on active service 
in his Majesty’s forces. 








MECHANICAL FILTRATION OF WATER. 


WE have received from Mr. Fred. J. Dixon, M. Inst. C.E., 
the engineer to the Ashton-under-Lyne, Stalybridge and 
Dukinfield Waterworks Joint Committee, a copy of his 
annual report for 1914. We learn from this report that 
the two pressure filter plants at Ashway Gap and Brushes 
for dealing with the Committee’s water supply were 
finally taken over in June, 1914. A table is given showing 
the volume of water treated during the year ended December 
3lst last, together with the total cost of treatment and 
filtration, including the expenditure on chemical in- 
gredients. From this table it appears that the amount 
of water dealt with at both installations during that 
period was 1,138,187,000 gallons and the total cost of 
filtration and treatment was £393 18s. 7d., against 
£510 6s. 2d. for the previous year. The cost per million 
gallons for filtration and treatment works out at the low 
figure of 6s. 1ld., against 8s. 9d. for the previous year, 
while the cost of chemicals only was 1s. 7d., against 2s. 2d. 
per million gallons for the previous year, notwithstanding 
the increased cost of raw materials. Samples of the 
raw and filtered water taken monthly and examined by 
Professor 8. Delepine show that only on one or two 
occasions was the treated water above .05 part per 
100,000 for plumbo solvent action, notwithstanding the 
reaction to Lacmoid was distinctly alkaline. The worst 
samples to deal with in this respect showed 2.60 parts per 
100,000 plumbo solvent action, while the filtrate after 
treatment showed no action whatsoever. The bacteriolo- 


gical examinations showed the untreated water to be 
very free from bacteria, while the treated water on every 
occasion was well below the standard of 100 bacteria per c.c. 





DIESEL ENGINE USERS’ ASSOCIATION. 


Tue Diesel Engine Users’ Association is continuing 
to do valuable work, and not only will its members help 
themselves, but they will help the whole industry if 
they can get more papers on the lines of that read before 
them a few weeks ago by Mr. G. E. Windeler, chief engineer 
to Mirrlees, Bickerton and Day, Limited, who frankly 
laid before the world some of the difficulties his firm has 
experienced in Diesel engine manufacture, and the means 
adopted for overcoming them. 

We are pleased to be able to publish the claim made by 
Mirrlees, Bickerton and Day that it was their investigations 
which led to the discovery that much of the trouble caused 
by the deposits in the water-jackets of Diesel engines is 
due to the salts and other impurities being thrown down 
by the raising of the temperature of the water standing 
in the jackets after the engine is shut down. Proof of 
this was obtained and the trouble cured by continuing the 
circulation of the water when the engines had stopped. 

In one case a cracked cover was found to have a deposit 
as much as Sin. in thickness out of the total depth of the 
water jacket of 6in.; the same hard water is now used 
with that engine and the circulation continued after the 
engine has been shut down and no deposit is found. The 
practice is now, in fact, a general one. 

Mirrlees, Bickerton and Day have found trouble with 
their pistons both from casting strains and from overheat- 
ing, and the latest form of piston adopted by them has 
been designed to overcome both. This piston is made in 
two parts, which is itself not a new practice, though the 
method of carrying it into effect is unusual. It will be 
seen from the sketch herewith that support is given to 
the crown of the piston by means of a cone thrown down 
to meet the flange on the top of the lower part of the 
piston ; the cone and its connecting wall are made thick 
and are relied upon to convey the heat from the crown to 
the walls of the piston, while the direct heat of combustion 
is prevented from radiating on to the gudgeon-pin by 
packing the interior of the cone with asbestos. 

The form is altogether good, as it allows of uniform 
expansion, easy casting and great strength, while it also 
permits of a heat-resisting mixture of cast iron being 
used for the head and a wear-resisting mixture for the 
skirt. 

The author concludes his paper by putting forward a 





“THe Encmecea 


DIESEL ENGINE PISTON 


very interesting theory as to the cause of piston seizures. 
He says :—** Reverting to the question of seizures of 
pistons, we have formed the opinion that almost invariably 
these seizures are due to heating of the piston-pin and its 
bearing, and from our investigations we have found that such 
seizures take place almost immediately after starting up. 
The opinion we have formed is that, when an engine has 
been set to work and shut down, the heat stored in the 
piston body is thrown down and tends to evaporate the 
oil in the top end bearing, with the result that when the 
engine starts up again this particular bearing is not amply 
supplied with lubricating oil and seizures take place. 
Again, running the circulating water through the engine 
after shutting down tends to minimise this difficulty. 

In our enclosed type of engines, where forced lubrication 
is used, this difficulty is to a large extent removed by the 
fitting of a han lubricating pump, by means of which 
lubricating oil under pressure can be pumped to all the 
bearings, including the piston-pin bearing, whilst the 
engine is being barred round into its starting position 
before being started up. 

As proof of our contention that the heating of this 
bearing is generally the cause of such seizures, I may 
mention that the abrasions generally show seizure to have 
taken place at four points of the circumference of the 
piston and liner, and if careful note is taken of the position 
of these abrasions, it will be found that they occur at the 
point where the piston-pin bosses join on to the thinner 
section of the body of the piston. At this point there is 
a comparatively sudden reduction in the section of 
material, allowing one portion to be extremely rigid and 
the other portion more or less flexible. When seizures 
take place the piston-pin becomes overheated, and by 
reason of its friction fit in the piston body, plus its greater 
coefficient of expansion, causes an extension to take 
place, which forces the piston out of shaps, flattens the 
crosshead portion of the piston body, and causes distortion 
to occur at the four points referred to. If the engine is 
not shut down quickly other seizures are liable to occur, 
but the main seizures will almost invariably be found to 
occur at these four points.” 

Whether the cause attributed by the author is the 
right one or not we are not.prepared to argue, but we do 
think that the fitting of a hand pump which will force 
oil to all the running parts before the engine starts is a 
good thing. 





LLOYD'S REGISTER SHIPBUILDING RETURNS. 


In consequence of the war it is not possible at present 
to publish the usual information regarding the shipbuilding 
industry throughout the world for the quarter ended 
June 30th. The returns just issued by Lloyd’s Register 
are therefore confined to merchant vessels in course o| 
construction in the United Kingdom. It appears that, 
omitting as usual vessels of under 100 tons, there were, 
excluding warships, 442 vessels of 1,506,925 tons gross 
under construction in the United Kingdom at the close 
of last quarter. The particulars of the vessels in question 
are as follows, similar details being given for the last 
quarter and for June 30th, 1914, for the purpose of com 
parison :— 

















30th June, 31st March, 30th June, 
1915. 1915, 1914. 
Description. - > ~—- ~ | Ps 
| Gross | ross | ross 
No. |, ge. | No. |, ag No. tonnage 
Steam— | 
Steel os +.) 434 | 1,505,025 | 464 | 1,585,822 | 463 1,717,747 
OCT (ees — =| _ - — 
Wood and composite .. - _ 1 145 | — — 
Total 434 1,505,025 465 1,585,967 463 1,717,747 
Sail— 
Steel hee oS ee Be 6 1,450 4 1,150 13 4,277 
EROR ws 20 oo s- oo| = 1 250; — = 
Wood and composite .. 2 450 1 100 1 we) 
BR ig cee ae Ss 1,900 6 1,500 l4 4,377 
Total steam and sail 442 1,506 925 | 471 | 1,537,467 477)-1,722,124 


It will be observed that the tonnage now under construc- 
tion in the United Kingdom is nearly 81,000 tons less 
than that which was in hand at the end of the quarter 
ending March 31st, and about 215,000 tons less than the 
tonnage being built twelve months ago. As will be readily 
understood, the rate of progress in merchant ship con- 
struction is very much reduced in the present circum 
stances, and the immediate output will, in consequence, 
be considerably less than that which would be obtained 
under normal conditions. 

Of the vessels being built in the United Kingdom at 
the end of June, 381, of 1,231,226 tons, are under the 
inspection of the Surveyors of Lloyd’s Register with a 
view to classification by this Society. 

Leaving out of account the eight sailing vessels, the 
following table shows the numbers of vessels under con- 
struction in the various shipbuilding centres, a comparison 
being also made with the figures for the quarters ending 
March 3lst and June 30th, 1914 :— 


At 30th June |AtSist March, At 30th June, 
1915. | 1915. 1914. 








: Gross iy Gross | Gross 
No. | tonnage. No. tonnage No. tonnage. 
Barrow, Maryport, and Work- | 
ington sale ae Ke 3 | 1,885 4 2,685 E| 9,726 
Belfast 24 | 260,700 | 27 280,180 26 | 296,350 
Glasgow aut. . 80 | 353,173 | 84 | 370,880 | 93 | 432,625 
Greenock ae “ae 46 | 209,004 | 49 217,938 | 49 | 229,(71 
Hartlepool and Whitby .. 15 | 71,350] 13 61,830 | 19 | 85,406 
Hull ears 29,794 | 42 26,071 
Live jae . of 11] 24,065 | 1t 28,330 17 | 48,419 
Middlesbrough and Stockton... 31 | 83,165 | 40 86,915 | 33 $1,536 
Newcastle .. .. ae 61 | 270,634 | 72 300,767 | G5 | 284,848 
Sunderland .. 43 | 162,836 | 42 161,342 | 45 | 172,108 


As will be observed, there was, as compared with last 
year’s figures, a falling-off in tonnage in every case save 
one—Middlesbrough and Stockton—where there was a 
slight increase in total tonnage in spite of an 184 per cent 
fall in number of vessels—but that the percentage of 
falling-off varied considerably. This is shown by the 
following table :— 

















| 
| Falling off Falling off 
| (per cent. ). : (per cent.). 
Locality. —— oa — locality. - = 
‘on- ‘on- 
No. nage. No. nage. 
Barrow, &. .. ..| 40 | 80 | Hull ..| 19° 
Belfast 7? 12 Liverpool .. .. 354 50 
Glasgow l4 | 134 | Middiesbrough, &c...| 18) 2° 
Greenock 6 | 9 | Newcastle .. .. ..| 6 5 
Hartlepool 21 165 | Sunderland a a 4} 5} 
* Increase. 


The smallest decrease shown in tonnage was at Hull, 
where it was only one-seventh of one per cent., and at that 
place the number of vessels being constructed was actually 
138 per cent. larger at the end of last quarter than at 
June 30th, $914. The largest decrease in tonnage was 
shown by the Barrow district, where it was as much as 
80 per cent. 

The following table shows the steam vessels under con- 
struction in the United Kingdom classified according to 


gross tonnage :— 


Gross tonnage. Number. Gross tonnage. Number. 
100 and under 500 .. 150 10,000 and under 12,000 .. 4 
500, J 1. 2 14,000, 15,000 4 

1,000 os 2,000 .. 30 15,000 ” 20,000 » 
2,000 ,, 3,000 .. 32 20,000 ,, 25,000 1 
3,000 ,, 4,000 .. 34 25,000, 30,000 1 
4,000 ,, 5,000 52 30,000 ,, 40,00) 1 
5,000 ~ 6,000 35 40,000 and above .. 1 
6,000 9» 8,000 28 — 
8,000 se 10,000 +f ee 


The size of boat built in the largest numbers is that of 
between 100 and 500 tons, but leaving these aside, the 
most popular size is that of between 4000 and 5000 tons. 
The large drop in numbers after 10,000 tons is passed is 
noticeable, so is also the comparative increase in numbers 
with tonnages between 15,000 and 20,000. 

The numbers of steamships launched in the quarter under 
consideration was 74, with a tonnage of 147,964, and 
during the quarter 84 vessels with a tonnage of 172,325 
were begun. 

It should be remembered, of course, that these figures 
by no means represent the activity of the various centres, 
for they take no account of warship building, details 
concerning which are for obvious reasons omitted from 
this year’s tables. 
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RAILWAY MATTERS. 





Yet another death—making 170—has taken place as | 


a result of the Quintinshill accident. It is of a soldier 
who was in the troop train and who died at Penrith last 
week. 

Ir is reported from Holland that 400,000 German rail- 
waymen will shortly be called to the colours. To replace 
the men many women are now being instructed in railway 
work. 


Most of the railway lines between France and Belgium | 


intersect the trenches, and on these regular trains cannot, 
of course, be run. The Germans, however, are using 
these lines with cars operated by storage batteries and 
are running them singly to remove the wounded from the 
front and to bring up supplies. 


THE bulletin of the Inter-State Commerce Commission | 
on railway accidents in the United States during the | 
three months ended September 30th, 1914, shows that 
in train accidents 73 passengers were killed and 1466 
injured, whilst 74 servants were killed and 999 injured. 
In the corresponding quarter of 1913 33 passengers were 
killed. The total number of collisions was 1095 and of | 
derailments 1990, of which 97 collisions and 168 derail- 
ments related to passenger trains. 


THE Minister of Munitions recently informed Sir A 
Markham that orders for some French locomotives had 
been placed in this country. His Majesty’s Government | 
had agreed to this on the assurance of the French 
Ambassador that the locomotives were required for 
national defence. The Indian. Government had also 
recently placed an order. No engineering orders 


now be placed in this country without consultation with 
the Ministry of Munitions. 

On Tuesday last at Formby the Light Railways 
Commission held an inquiry into the proposal to construct 


a loop to the existing electric railway running between | 
Liverpool and Southport, which belongs to the Lancashire | 


and Yorkshire Railway Company. The proposed line 


at its most southerly point will join the existing railway | 
at Hightoun Station, and branching in a westerly direction | 


will follow the contour of the coast line, connecting up 
with the present line close to the Southport borough 
boundary. The total length of the single-line railway 
will be seven miles, and the estimated cost of construction 
£62,650. The scheme is receiving the support of the 
Formby Urban Council, the West Lancashire 
Council, and local landowners. 


THE South-Eastern and Chatham Railway Companies’ 


Managing Committee has intimated that it is impossible | 


under existing circumstances to give any actual figures 
for publication in respect of the net revenue of the Com- 
mittee divisible between the South-Eastern and London, 
Chatham and Dover Companies for the half-year ending 
the 30th June last, but that the estimate of the London, 
Chatham and Dover Railway Company’s approximate 
share of the net revenue is such as enables the directors, 
with the addition of the company’s own separate revenue, 
and after making provision for prior charges, to announce 
an interim dividend for the first half of the year 1915 of 
£2 per cent., that is, at the rate of £4 per cent. per annum, 
on the arbitration preference stock of the company. 


THERE has just retired, after fifty-one years’ service 
with the London and North-Western Railway, a driver, 
John Button by name, who had an excellent record in 
many respects. He had never had a mishap nor been 
in a collision. He and another driver worked the 2 p.m. 
from Euston to Crewe and the 7.32 p.m. Crewe to Euston 
with the Jeanie Deans from January Ist, 1891, to August 
6th, 1899. Button had charge also of other noteworthy 
locomotives during their career. In May, 1911, he, along 
with another driver, was with No. 1294, the F. 8S. P. 
Wolferstan, one of Mr. Bowen Cooke’s superheater class, 
which worked the 12.10 p.m. Euston to Crewe and the 
5.20 p.m. Crewe to Euston. From May, 1911, to Novem- 
ber, 1911, the average load on the 12.10 p.m. was 370 tons, 
yet the consumption of coal was very low, and 861 minutes 
were gained by the engine, the only lost time being two 
minutes on a very rough day in November with a load 
of 410 tons. 


Two complete ambulance trains for the use of our 
armies on the Continent have just been built to the order 
of the War-office by the London and North-Western Rail- 
way. On Wednesday last the public had an opportunity 
of inspecting the coaches at Euston Station. The arrange- 
ment and fitting up of the whole train are excellent in 
every way, no detail which could make for the comfort 
of the wounded men having been forgotten. There is 
electric lighting throughout, and in addition there are 
numerous candle lamps hung in gymbals. Four of the 
coaches are each fitted with thirty-six cots for lying-down 
eases. There is a ** Pharmacy Car,” with accommodation 
for medical appliances; a “treatment room” with an 
operating table, sterilising appliances, &c.; a staff car 
with accommodation for medical officers and nurses; a 
car for twenty-eight orderlies, and a brake van with 
ssparate compartments for infectious cases. There are, 
finally, two kitchen cars, in which the kitchens are spacious 
and most cleverly arranged. 


THE London and South-Western Railway Company 
is taking advantage of the removal of the locomotive 
shops from Nine Elms to Eastleigh to widen the main 
line in view of the increased number of trains to be run 
to and from Waterloo when the electrification is completed. 
Over the Nine Elms Viaduct, which is situated between 
Wandsworth Road and Locomotive Junction signal-boxes, 
there are now six lines of way, which are to be increased 
to eight for part of the distance and to seven for the 
remainder. This widening will join on to the eight lines 
of way between Queen’s Road East signal-box and 
Clapham Junction. New engine lines from the Nine 
Elms goods yard to Locomotive Junction, additional 
siding and cartage accommodation for hay and straw, 
and a loading dock for meat vans, &c., have also been 
provided. On the site of the former engine-shed accom- 
modation has been found for loading 148 wagons. The 
viaduct is of brickwork and steel, and it extends for a 
longth of 2050ft., of which 1250ft. are carried by brick 
arches and the remainder by steel. 


on | 
behalf of the, Allies or of the Indian Government would | 


Rural | 


NOTES AND MEMORANDA. 





AN investigation of fusible tin boiler plugs. has been 
completed by the United States Bureau of Standards and 
presented for publication. It is believed that there can 
now be no excuse for boiler explosions from imperfect 
plugs if the findings are followed, namely, to use tin of 
99.9 per cent. purity and free from zine, a requirement 
easily met, but not the actual practice in many cases. 


Very little, if any, attention has been given to the 
subject of the effect of oxy-acetylene .welding on the 
| health of the workers. The amount and intensity of the 
heat from the flame is sufficient to cause evaporation of 
the metals, and since the workman’s head must be within 
a foot or two of the flame he cannot avoid breathing the 
| products unless some protection is provided. It would 
| seem that a helmet, with a coloured-glass front, affords 
| the necessary protection in this way, as well as protecting 
| the eyes from the intense light. 





AT the request of the steel industry, we learn from the 
Iron Age, the United States Bureau of Standards, 
Washington, has been devoting some time to an investiga- 
| tion of the analysis of steel by spectroscopic methods. 
| It has been possible to show the presence of appreciable 
| amounts of molybdenum, cobalt and vanadium in steels 
| said to be free from these elements. No sample of iron 
| has been found free from magnesium or copper, though 

| the amount is small in unfused electrolytic iron. Silicon 

| was not detected in electrolytic iron that had not been 
| fused, but all other irons showed silicon as well as copper, 
manganese, nickel, cobalt and chromium. 


THe material used for shrapnel cartridge cases generally 
consists of a composition of two parts copper and one part 
zinc. This alloy, according to a writer in Machinery, has 

| been found to possess the best physical qualities, that is, 
| high tensile strength and a large percentage of elongation 
| when properly annealed. The drawing operations through 
which the cartridge case passes increase the hardness, 
and the ductility of the metal is restored by annealing. 
The annealing temperature in most cases is from 1150 to 
1200 deg. Fah. On reaching this- temperature, the work 
is either cooled off in water or allowed to cool off gradually, 
as the speed of cooling does not affect its physical qualities. 


In an article on the United States’ unpreparedness 
| for war, published in the American Machinist, it is assumed 
| as established that for each soldier in the field there must 
| be at least one industrial worker at home to supply the 
| necessary munitions. It is stated that a single field gun 
can easily fire in one day all the shells which can be 
| produced in a week by 300 mechanics. As this works 
out on a low estimate at 20,000 shells, we rather suspect 
the writer meant a battery of guns when he wrote ‘a 
| single field gun.” 


However, he shows that the Govern- 
ment arsenals in the States last year produced less 
ammunition than would suffice for a single day of war. 
He states that Canada is at present producing 25,000 
| shells per day and that France’s output is 200,000. 


In conducting delicate scientific investigations it is 
| frequently necessary to be able to break two separate 
electric circuits in succession at a definite, predetermined 
interval of time that can be accurately controlled and 
reproduced. A recent simple appliance for this purpose 
is based on the principle that if a massive weight, falling 
freely under gravity, strikes a collar on a metal rod which 
is supported vertically, an elastic impulse travels out 
| along the rod in each direction from the collar with a 
| finite velocity. If the impact takes place at the middle 
of the rod, these waves reach the ends of the rod at the 
same time. If, however, the point at which the impact 
occurs is not at the middle of the rod, the waves reach 
the ends at times that differ by an interval which will 
depend on the position of the collar. In this way con- 
trollable intervals extending over a considerable range 
may be secured. These intervals can easily be measured 
by means of proper apparatus. 


Ir is reported that our German enemies have found 
means to manufacture gun and rifle cartridges and the 


process, are made to replace to a large extent copper and 
brass. As the prolongation of the war may result in a 
shortage of aluminium, a Heidelberg chemist has investi- 
gated a process for recovering aluminium oxide from ordi- 
nary clay containing about 30 per cent. Al,O,. The process 
also provides for the simultaneous extraction of the 
alkalis, particularly potash. Two aluminium factories 
will soon, it is reported, be completed, and these will 
make Germany independent of foreign countries for this 
metal. Attention is also being given to the use of 
magnesium. It has been shown that metallic magnesium, 
and particularly a magnesium-aluminium alloy, may 
possibly replace copper as an electrical conductor. A 
large plant is, it is said, being erected to use the magnesium 
chloride which is a by-product of the potash industry. 


In the course of his annual report on the working of 
the electrolytic plant at Poplar, Dr. F. W. Alexander, 
medical officer of health to the borough, states that the 
hypochlorite of magnesia solution is prepared by the 
electrolysis of water, containing certain definite propor- 
tions of sodium chloride and magnesium chloride. In 
spite of adverse criticisms, the process has been a success 
for eight years. Hypochlorite of magnesium belongs 
to the magnesia and not to the alkali group; it is not 
caustic, is non-poisonous, and to the clothes is the least 
destructive of all the hypochlorites. It is obvious that the 
stable solutions of electrolytically-made hypochlorites 
of magnesium are preferable to those of sodium and 
potassium or even calcium, because for the purpose of 
rendering the three last-mentioned solutions stable there | 
would have to be used hydroxide of the alkali metals or 
calcium, which are extremely caustic, alkaline, and very 
soluble, and where varying strengths of electrolytic fluid, 
containing the hypochlorites of sodium and potassium, | 


hydroxides of the alkalis when working with unskilled 
labour. But when the extremely insoluble hydroxide 
or oxide of magnesium is added and mixed, one can add | 
and stir in any quantity, but only the necessary amount | 
will be absorbed. 





fuse heads of grenades without copper or brass. Soft iron, | 
having asmall copper content and zinc, treated by a special | 


are produced, one may add too much or too little of the | 


MISCELLANEA. 





A LIMITED company, says the Ironmonger, has been 
formed to collect the scrap iron in the districts of Russian 
Poland occupied by the Germans. The scrap is to be used 
in the Silesian ironworks. 


Tue Australian Department of Defence is reported to 
have awarded a contract for the refloating of the Emden. 
The contractors say that the cruiser can be easily floated, 
and will be at Sydney by Christmas. 


THE exports of manganese ore from Russia in 1914 
amounted to 737,300 metric tons, as compared with 
1,171,000 tons in 1913, a decrease of 433,700 tons, or 37 per 
cent. The exports in 1912 were 989,000 tons. 


THE iron ore output of Algeria in 1913 reached 1,273,992 
tons. The exports were 1,363,400 tons, as compared with 
1,232,979 tons in 1912 and 1,102,143 tons in 1911. Great 
Britain in 1913 took 790,641 tons of the exports and 
Germany and Austria-Hungary between them 150,912 
tons. 


Five wells in the southern part of the Province of 
Alberta, says the Contract Record (Toronto), have now 
produced oil in greater or less quantities. The results 
show that the oils are of a varied nature and that they 
compare favourably with oils from some of the well-known 
fields of the United States. 


In a letter to the editor of an American contemporary 
a correspondent asks if it would not-be possible to combat 
the submarine with-a high-speed motor boat armed with 
one or two small calibre guns firing an explosive: shell. 
Its speed and quick turning radius would, he .argues, 
enable it to dodge successfully a torpedo aimed,at it, while 
the explosive shell would so wound the.submaring as to 
prevent its diving and so make it an easy prey to larger 
craft. 


A REPORT from New York quotes a British naval officer 
as saying that no German submarine reached the Darda- 
nelles through the Straits of Gibraltar. He stated that 
the Germans have established a submarine base and 
factory on the Bosphorus near Constantinople and are 
turning out under-water craft there as in their own home 
factories. The parts for the submarines are manufactured 
in Germany and sent by rai! to Constantinople vid Austria, 
Rumania, and Bulgaria. 


Waar is said to be the largest commercial petrol engine 
ever built has been installed, according to the Scientific 
American, in a double-ended ferry boat used for the 
transportation of trains across an arm of San Francisco 
Bay. This engine weighs close on 50 tons and develops 
600 horse-power. It has four cylinders of I6in. bore. 
The normal speed is 225 revolutions per minute. The 
trips are not long, and between runs all fuel consumption 
ceases, effecting a considerable saving over steam despite 
the high cost of fuel for operating an engine of this size. 


Ir is stated that a large zinc plant will shortly be esta- 
blished in Japan by merchants interested in the domestic 
market. Imports of zinc into Japan from Germany and 
Belgium have been entirely suspended and the price has 
risen from £24 per ton before the war to £40. The exporta- 
tion of zine ore from the mines of Siberia to’Germany and 
Belgium being stopped, the price fell and the Mitsu Bussan 
Kaisha Zine Refinery took advantage of this and entered 
into an arrangement with the mines for supplies of ore, 
and it is this company that is reported to be erecting the 
new plant. 


THE United States Navy Department’s new specifica- 
tions for submarines are so exacting and comprehensive 
that, according to the American Army and Na-y Journal, 
the contractors have asked the Secretary of the Navy to 
postpone the time for letting the bids for the sixteen sub- 
marines which were authorised by the last Appropriation 
Bill. In addition to requiring a sailing radius of 5000 
miles, it is stated that there are other requirements which 
go far beyond any ever, made by foreign navies for sub- 
marines. The builders are confident that they can comply 
with the demands of the Department, but they wish to 
| be granted more time for making estimates of the probable 





| cost of the new boats if they are built on the specifications 
of the Department. 


As a direct result of the war a new industry seems likely 
shortly to be started in Australia, namely, the manufacture 
of aeroplanes. Recently, we learn from the Jronmonger, 
the Minister for Defence drew the-attention of engineering 
firms to the project and asked such firms to submit tenders 
for building aviation motors in the Commonwealth. 
Engines have hitherto been imported, but such importation 
has ceased as a result of the war. The Defence Depart- 
| ment has received many inquiries, and firms from all over 
the Commonwealth have. announced their willingness to 
build the necessary engines. The engine required is of the 
Renault type. It is expécted that some orders for specimen 
engines will shortly be given. Meanwhile the enlarged 
staff of mechanics at Point Cook is working at the con- 
struction of a biplane, and further machines will be built 
as soon as possible. The chief bar to rapid construction 
is the necessity for importing the wood required for the 
framework. 


At the meeting of the Worcester City Council recently 
the accounts of the Electricity Department were con- 
sidered. They showed that there was a profit of £961 
on the actual working during the year ended March 31st 
last, but £879 was appropriated for improvements and 
additional works, and the net profit was £81. The policy 
of effecting improvements and works of a capital nature 
out of revenue account, which had been pursued during 
| the past ten years, made it practically impossible to show 
| any net profits. One of the councillors thought the figures 
| proved that the undertaking was not making headway. 

The engineer had reported that the prospects for the coming 
| year were by no means favourable. There was every 
| probability of a considerable increase in the cost of coal 
and other necessaries. It was the duty of the committee 
| to consider the question of charges. Before long they 
would have to make a contract with the tramway com- 
| pany, and, if the charge to the company was in any way 
| like the charge to other people, then they were going to 
| lose about £1000 a year. 
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Foreign Influence in Design. 


Some months ago, when the war was hardly begun, 
we wrote that it would cause the regeneration of 
Great Britain, that this country would arise from it 
stronger and better and more reliant than before. 
At that time few, if any, people foresaw what course 
the conflict would take. Lord Kitchener had hinted 
that it would last for three years, but the general 
feeling was that the Central Powers would be crushed 
by the pressure brought upon them in much less time, 
and that there would at least be no second winter 
campaign. There are good reasons now for thinking 
that Lord Kitchener had at the back of his mind 
much greater ideas than were then generally under- 
stood. The object of the war now is to crush for many 
decades the menace that has been hanging over 
Europe. It is not sufficient to push aside the impend- 
ing sword, it must be wholly destroyed. Let us 
assume that by a stupendous effort France, Russia 
and Great Britain had succeeded last spring in 
driving the invader within his own boundaries, and 
presented such a formidable front that he was forced 
to make peace on the terms offered by them. The 
war would have come to an end, but a lasting peace 
could not have been assured ; the sword would have 
been pushed to one side, it would not have been 
broken, and in a few years it would again have 
swung threateningly over the head of Europe. A 
short war, however successful, would not have 
attained the object in view; to do that a long and 
exhausting conflict was necessary, a conflict so drawn 
out and so expensive in men and money that for 
many a long year the economic position of Germany 
should be such that she could not fight. Until that 
point is reached, whether it take two years or three 
or more, the Allies cannot make an advantageous 
peace. We are not waging a war of attrition only in 
the sense that by wearing out the enemy we defeat 
him, but in the larger sense that by attrition we 
remove the power of Germany to offend again in the 
early future. 

At first sight these reflections may seem more 
proper to a political than to a technical journal, but 
if they are looked at a little more closely it will be 
seen that they affect all those branches of science 
and industry with which this paper is associated. 
To a quite regrettable and quite unnecessary degree 
this country has for some years relied upon Germany 
for certain classes of brain and certain kinds of 
material. If the war had been short we should have 
not accustomed ourselves to do without these foreign 
commodities, and in the course of a few years after 
its conclusion we should have returned to the position 
of the spring of 1914. On the other hand, as month 
after month goes by and the struggle draws not 
visibly nearer to its conclusion, we grow more and 
more used to relying upon our own resources and 
capabilities, and in a very few more months we shall 
have so accustomed ourselves to the new conditions, 
so hardened the muscles that for years had been 
relaxed, that when peace is declared we shall be able 
to say to Germany, We have no need of you now, you 
have taught us to do without you, we have found 
ourselves again and shall rely wholly upon ourselves 
in future. From this point of view, a long war is a 
profitable war to us, and just as it is disastrous to 
Germany in other respects, it is disastrous to her in 
this, that she will find that the rest of the world has 
learned to do, as we have, without her. Furthermore, 
the prolonged war of exhaustion must leave her so 
crippled in men and means that for the rest of the 
century she will need her own people within her own 
borders and will not suffer that continual itch for 
new territory which an increasing population com- 
bined with an arrogant faith in self engendered. 
From this point of view we may look with some com- 
placency on the prolongation of the struggle. 
Probably nothing less could have brought us to a 
full sense of our responsibility to ourselves, for nothing 





else would have thrown off the burden of German 
science, German education, German industry, with 
which we were hampering our own genius. Not 
long ago a member of an electrical firm which enjoys 
a wide reputation remarked to us that not until all 
the German draughtsmen had been dismissed from 
the company’s service was any real progress made in 
the design of motors. Since that happy event, and 
since the vacant places have been filled by English- 
men, there has been a marked advance. He did not 
suggest, what we may venture to do, that the care 
of a German for the advancement of a British firm, 
in which he held no financial interest, could not be 
great, whilst, on the contrary, the German might 
benefit his own country by delaying our progress. 
This aspect has, we believe, received but little atten- 
tion. Blinded by the colossal assertiveness of the 
German, carried away by the glamour of his scholastic 
degrees, and impressed by the views of some professors 
on Teutonic methods of technical education, the 
British manufacturer in many lines of business had 
developed a belief in German technological science 
and a wholly unwarrantable disbelief in British 
technological science, with the result that he never 
gave his countrymen even a fair chance. The prophet 
was without honour in his own country. Cases have 
come to our knowledge where for every penny given 
grudgingly to British engineers and chemists for 
their research work, pounds were given freely to 
Germans. From that deplorable state of affairs 
a line of escape is not only open to us, but forced 
upon us. We must henceforth rely upon ourselves, 
upon our own British science and inventiveness, 
upon the genius of our own people. And we shall 
be a great deal better for it. It is said that science 
is international, that it knows no boundaries or 
political frontiers. That we admit, but, on the other 
hand, technology, the application of science to 
industry, is distinctly national. It is influenced by 
a score of things peculiar to the people and to the 
country in which they live. Take, for example, 
locomotive design. It has been less affected by foreign 
influence than any other branch of engineering. 
What is the result ? Is it not that in England, France, 
Germany and America we see designs which are 
quite distinctive and clearly marked by the national 
genius of each? No one can claim that his engines 
would be better for another country than the engines 
proper to that country. Each is best fitted for the 
conditions under which it is used. Even when a 
foreign element is grafted on to the national stock 
the characteristics of the latter are not lost. The 
British locomotive retains still its British appearance 
and proportions when the Schmidt superheater is 
fitted, and the American locomotive does not become 
any more French because it is of the “ Mallet” type. 
For very many years foreign warships could be dis- 
tinguished at a glance without difficulty, and even 
now when a certain type tends to become universal 
inherent national characteristics are retained. This 
is as it should be. It is just as important for a nation 
that it should keep its individuality in engineering 
as in architecture, painting or music. It loses strength, 
confidence, self-reliance, it loses all those things that 
make for great advances, once it allows itself to be 
dominated by foreign influences. It may make use 
of foreign knowledge, of foreign experience, of foreign 
skill, but it must impress upon its products its own 
image. We may borrow from foreign science as 
freely as Shakespeare did from the Italian novelists, 
but we must, as he did, see that our products are all 
our own, the British entirely dominating the foreign. 
This is not to be done by bringing Germans into our 
midst and allowing them freely to carry out their 
ideas, but by using Britons to materialise foreign 
ideas in their British way. 

This is what we mean when we say we look to the 
war to bring about the regeneration of the United 
Kingdom. We hope to see the rejuvenation of the 
British genius, and we believe that is only to be 
realised by a resolute determination to bring out the 
best in ourselves and to rely upon that, whatever 
it may be, rather than seek assistance from others. 
It is in a spirit of confidence justified by our past 
history and in no spirit of arrogance that we claim 
the ability of our own people to attain and to keep by 
their own effort an unsurpassable position in all 
branches of science and technol g . 


State Control of Ccal Production. 


OnE of the most absorbing questions of the moment, 
in connection with the manufacturing side of the 
war, relates to the production and prices of coal in 
Great Britain and France, Russia and Italy, as well 
as in enemy countries. The secrecy which has been 
manifested in Government circles at home—or perhaps 
the absence of any necessity for imparting the in- 
formation—with regard to the productive resources 
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and output of our Allies, has never been observed in 
Germany, or in any country where Teutonic news- 
papers are read, and reticence on the subject 
is no longer maintained even in England, at 
least in so far as France is concerned. Indeed, 
the French Coalowners’ Association three months 
ago published an official statement of the situa- 
tion as it affects France, and now M. Marcel 
Sembat, French Minister of Public Works, has just 
confirmed those figures, and quite frankly outlined 
the steps taken by the Government to provide the 
country, which under normal circumstances is com- 
pelled annually to import 20,000,000 tons of coal and 
coke to assist in meeting the domestic consumption, 
with an adequate supply of coal under existing con- 
ditions. In these circumstances no possible indiscre- 
tion will be committed by devoting a little con- 
sideration to the problem of coal supplies at the 
present time. It is well to bear in mind in this con- 
nection that the production of coal in Great Britain 
in 1914 experienced a decrease of 21,700,000 tons, 
although the exports in that year were less by 
14,000,000 tons than in 1913. In France, according 
to the returns issued by the Comité Central des 
Houilléres, the output of coal declined last year by 
11,000,000 tons as compared with the previous year, 
but a large portion of this diminution was due to 
enemy: occupation of a part of the producing district 
of the Nord. The official figures for Russia are not 
available, but we know that the mines in the Polish 
district of Dombrovo, which raised 6,500,000 tons 
of coal in 1912, form part of the area held by the 
enemy. Belgium cannot be taken into account for 
obvious reasons, whilst Italy is almost entirely 
dependent upon coal purchased from other countries. 

Ample evidence is presented in the annual report 
of the Coalowners’ Association in the Nord and the 
Pas de Calais of the determination of French pro- 
ducers to increase as much as possible the quantity 
of coal raised from the mines still in French hands. 
Difficulties were experienced in the early months of 
the contest by the calling of skilled miners to the 
colours, but, as in the case of the iron and steel and 
engineering works, as the Minister of War recently 
explained in the Chamber of Deputies, so in the case 
of the coal mines, has the Government gradually 
recalled from the front or from the depots those 
skilled workers whose ‘services are of greater value 
to the country in the works or mines than on active 
military duties. Indeed, by the end of May no fewer 
than 650,000 men had been sent back to the works 
alone. The Minister of Public Works, who controls 
the production of coal through the State mining 
engineers and through a committee informs the 
coalowners what orders for coal are to receive priority 
of execution, has just paid a high tribute to the miners 
in general, who, he declares, have accepted without 
complaint an extension of the daily shift and in one 
district have so affected their health that the sus- 
tained effort cannot be indefinitely continued. The 
imports of coal into France are now at the rate of 
about 18,090,000 tons per annum, and since the 
native collieries are producing a similar quantity, 
the estimated consumption of 36,000,000 tons for 
the first year of the war for both military and civil 
purposes is attained. The greater portion of the 
native output of coal is delivered to the railways and 
the iron and steel and engineering works, whilst the 
imports supplement these supplies. It is noteworthy 
that among the importers are the State railway 
authorities who also furnish coal to other consumers 
at the cost price, which ranges from £2 1s. 7d. to 
£2 9s. 7d. per ton delivered to consumers, and the 
Minister of Public Works states that provision has 
been made to.avoid scarcity to prevent the price 
rising excessively! ‘This Government control of the 
French coal industry is now being emulated in Ger- 
many, but in a different manner. Since the outbreak 
of the war the requirements of the military and naval 
authorities, railways, public services, arms and 
ammunition works, &c., have first been satisfied 
before the needs of other consumers received con- 
sideration. But the Government has been unable, 
notwithstanding efforts extending over several years, 
to obtain any influence in the fixing of prices, par- 
ticularly in the great industrial district of Rhenish- 
Wes‘phalia, where the principal coal syndicate has 
ex:s'ed for many years past. As there were signs 
that the syndicate might collapse in the course of 
a few months, in consequence of differences among 
the constituents, which two years of negotiation 
have failed to adjust, the Federal Council has issued 
an order authorising the provincial authorities to 
form compulsory syndicates, to which the coalowners 
will be compelled to entrust the sale of their coal, 
coke and briquettes. A Government Commissioner 


associated with each syndicate is to be empowered 
to object to any of the decisions of the syndicate, and 
the final adjudication rests with the provincial 





authorities. In this way the Government will secure, 
among other matters, an influence in the fixing of 
prices and thus prevent wide fluctuations, whilst 
at the same time ensuring fairly stable rates of wages 
to the miners. If coalowners representing 97 per 
cent. of the production in any one district voluntarily 
agree to form a syndicate, no compulsory measures 
will be enforced. The scheme is apparently aimed 
chiefly at the Westphalian Coal Syndicate and at the 
prospective further advance in prices contemplated 
by the latter next month, but Upper Silesia, Saxony 
and other districts: also come into consideration. 
The project is not entirely new, despite statements 
to that effect, as it has been unofficially hinted for 
two or three years past that if the coalowners in 
Westphalia failed to agree, as they have done, the 
intervention of the Government might be expected, 
and the occurrence of the war has merely served to 
hasten the present action. 

The conditions prevailing both in France and 
Germany are so widely different from those obtaining 
in Great Britain that it is impossible to compare 
either of the former with the latter. In Germany 
the production of pit coal, according to statements 
made from time to time, is being maintained at 
about 70 per cent. of the normal tonnage with the 
aid of prisoners of war and miners from Russian 
Poland, but this rate of output must necessarily 
diminish with the prolongation of the war and the 
further requisitions of men by the military authorities. 
It is, however, desirable to note the intention both 
in France and Germany to keep coal prices from 
advancing to excessive figures, whilst the attitude 
of the French miners, as mentioned by the Minister 
of Public Works, should be an object lesson to this 
country. Although having the equivalent of our 
Eight Hours Act, they are voluntarily working 
longer hours to assist in meeting the requirements 
of their country. If the British Government still 
refuses to suspend the LEight Hours Act, an 
official intimation at least could be given that its 
provisions would not be enforced under existing 
circumstances. We need all the tonnage which it is 
possible to raise for our own necessities and those 
of our Allies, and it rests with the Government to 
give the lead in the direction of facilitating the pro- 
duction of coal in the present situation of national 
and international emergency. j 


The Board of Inventions. 


On July 5th it was announced that Lord Fisher 
had been appointed chairman of an Admiralty 
Inventions Board, which was to co-ordinate and 
encourage scientific effort in relation to the require- 
ments of the naval service. Arrangements for the 
organisation of the Board have now been completed. 
It is to consist of a central committee and a panel 
of consultants. On the former are Lord Fisher 
(President), Sir J. J. Thomson, Sir C. A. Parsons and 
Mr. G. T. Beilby, all members of the Royal Society, 
and on the latter, Professor H. B. Baker, Professor 
W. G. Bragg, Professor H. C. H. Carpenter, Sir 
William Crookes, Mr. W. Duddell, Professor 
Percy Frankland, Professor Bertram Hopkinson, Sir 
Oliver Lodge, Professor W. J. Pope, Sir Ernest 
Rutherford, Mr. G. Gerald Stoney, and Professor the 
Hon. R. J. Strutt—all, with the exception of Dr. 
Carpenter, also members of the same august body. It 
appears, then, on the face of it to be evident that no 
other learned body than the Royal Society has been 
asked to suggest the names of members of the 
panel. In this we think a mistake has been made, 
and we trust the committee will rapidly exercise its 
powers of adding to its numbers. With the greatest 
respect for the gentlemen elected, of whom there is 
not one that does not enjoy an international reputa- 
tion of the highest order in science, we venture to 
suggest that with certain exceptions they are not 
the men who, without the assistance of trained 
technologists, we should expect to be the best 
judges of the value of inventions which from 
their very nature must be of a very matter-of-fact 
and utilitarian nature. Several of the members have 
gained their great eminence by studies in the higher 
physics, others in chemistry, and others in the higher 
regions of electricity. On the panel there is but one 
member who is directly engaged in mechanical engi- 
neering, and if others touch it at all, it is only indirectly 
as consultants. The central committee, fortunately, 
includes Sir Charles Parsons, whose attainments in 
mechanical engineering are of the highest order, and 
who is intimately acquainted with the workshop and 
manufacturing methods. 

In considering the constitution of this Board we 
must assume an intention on the part of the 
Admiralty to develop invention in new directions, 
and that the present experts who examine inventions 
submitted to the naval authorities will continue the 





work they have done hitherto. We find it difficult 
to imagine that purely mechanical engineering inven- 
tions—and the greatest number is of that order 
would be submitted to a Board which is mainly 
composed of abstract physicists and high-thinking 
chemists, and we must therefore presume that it 
is hoped that some new weapon of offence and defence 
may be hammered out of the-ion or extracted from 
the atom. We do not say that is impossible, «|| 
science is full of latent possibilities; but we do siy 
that it is highly improbable that within the duration 
of the war any such epoch-marking ievolution wil! 
be found. We must look rather to sound mechanical 
and electrical engineering and ordinary industrial 
chemistry for such sudden advances as can be made 
in the course of weeks, or even days, and for this 
reason, and this alone, we deem it desirable tha', if 
this Board is, contrary to our expectations, to under- 
take work which has hitherto been done by a body of 
practical men, it should seek the assistance of a 
number of mechanical and electrical engineers, 
and we venture to suggest to it that advantave 
should be taken of the willingness of the Institution 
of Mechanical Engineers—as made evident in tlie 
meeting convened to discuss Mr. Petter’s motion 
—and equally of chemical and electrical institutions, 
to suggest names if they were invited to do sv, 
The Board, as now constituted, is a brilliant con- 
ste'lation of scientists, from which the most exalted 
thoughts may be expected, but to bring it down to 
sublunary affairs it needs the assistance of a few 
ordinary terrestrial technologists. 








LABOUR AND WAGES. 


Tue Board of Trade Labour Gazette for July reports that 
in June the coal mining industry continued to be very 
active, and the reduced staff of men worked a larger 
proportion of the possible number of shifts. In iron and 
lead mining employment was good. Employment in 
the pig iron and iron and steel industries continued good, 
and the high pressure of recent months was maintainod 
in the engineering and shipbuilding trades. There was a 
further improvement in the tin-plate trade, and the other 
metal trades were very active, with much overtime on 
Government orders. The war bonuses and increases in 
rates of wages taking effect in June amounted to £20,000 
per week and affected nearly 180,000 workpeople. The 
most important changes affected coal miners in Scotland, 
iron puddlers and millmen in the Midlands, hosiery 
workers at Leicester and Nottingham, and boot and shoe 
operatives at Northampton. The number of disputes 
beginning in June was 72, and the total number of work. 
people involved in all the disputes in progress was 40,999, 
as compared with 51,575 in the previous month, and 
82,752 inJune, 1914. The estimated number of working 
days lost by all disputes during the month was 176,600, 
as compared with 246,700 in May, 1915, and 1,072,900 in 
June, 1914. 


In the last monthly report of the Boilermakers’ and 
Shipbuilders’ Society, Mr. John Hill, the general secretary, 
states that at the end of June there were only 229 members 
idle, out of a membership of 69,300, a record for the 
Society. Reviewing the Munitions of War Act, Mr. Hill 
says that ‘any workman in a ‘ controlled establishment ’ 
gives up his right to strike, and the employer gives up the 
right to lock-out. The Act, however, does not take away 
the right to strike without making provision for dealing 
with every question likely to cause a strike. ... Schedule 2 
of the Act is in the nature of a trade union charter. We 
give up any custom which is detrimental to the maximum 
war output, but a record of any departure from custom 
shall be kept so that this custom shall be restored after 
the war. We may allow where necessary men of lesser 
skill to do certain skilled work, but the lesser skilled man 
must have the same time or piece rates which are paid 
to the fully skilled workman. ... The object of the 
Act is to obtain the maximum output for the present 
war. 








BOOKS RECEIVED. 
The Aeroplane. By A. Fage. ‘London : 
Co., Limited. Price 6s. net. 


Griffin and 


Aero Engines. By G. A. Burls. London: Griffin and 
Co., Limited. Price 8s. 6d. net. 
The Post-office Guide. July Ist to September 30th. 


Sold at all Post-offices. Price 6d. 

Alternating Current Work. By W. Perren Maycock. 
London : Whittaker and Co. ” 6s net. 

Arithmetic of Alternating Currents. By Ellis H. Crapper. 
London : Whittaker and Co. 2s. 6d. net. 


Business Methods and the War. By Lawrence R. 
Dicksee. Cambridge: The University Press. 2s. 6d. net. 


Design of Drill Jigs. By Andrew N. Haddow. Man- 
chester and London: Emmott and Co., Limited. Price 
2s. 6d. net. 

Alignment Charts. (Selwyn Series of Engineering 
Booklets.) London: Chapman and Hall, Limited. 
Price Is. 3d. net. 

The Chemistry of Petroleum and its Substitutes. By C. 
K. Tinkler and F. Challenger. 10s. 6d. net. London : 
Crosby Lockwood. 

The Internal Combustion Engine. Second edition. By 
H. E. Wimperis. London: Constable and Co. Price 


6s. 6d. net. 

Russia and Democracy : The German Canker in Russia. 
By G. de Wesselitsky, with a Preface by Henry Cust. 
London: Wm. Heinemann. Price Is. net. 








Juty 23, 1915 


THE ENGINEER 


91 








THE SOCIETY OF CHEMICAL INDUSTRY. 


In former years this event, except for the Council’s 
report, treasurer’s statement, and president’s address, 
has consisted entirely of social functions and visits 
to works. A new departure has, however, now 
been made, of which the reading and discussion of 
papers bearing upon the chemical industry, and the 
absence of ladies, may be given as the main features. 

Manchester was the scene of this year’s meeting, 
which was opened-by the Lord Mayor in the School 
of Technology on July 14th, there being a good 
attendance of members from all parts of Great Britain. 
The report of the Council stated, inter alia, that the 
membership roll stood at 4017, compared with 4142 
in the preceding year, the losses by death having been 
somewhat heavy. Assistance has been rendered 
on many occasions since the inception of the war to 
the Admiralty, the War-office, and the Board of 
Trade, as well as to the Dominion Governments. 
The services of the Society have been placed at 
the disposal of the Minister for Munitions. Com- 
munication has taken place with the Board of Trade 
relative to the compilation of a register of manufac- 
turers and importers of chemicals. The Board, 
however, found that it was not in a position to do 
this owing to the unwillingness of manufacturers to 
divulge details of their businesses. The Board 
proposed as an alternative the formation of a strictly 
confidential register, the details of which would be 
supplied by manufacturers and communicated to 
bond fide applicants under certain conditions. The 
Society joined with the Royal and Chemical 
Societies and the Institute of Chemistry in a deputa- 
tion to the President of the Board of Trade and Board 
of Education to advocate the establishment of a 
National Chemical Advisory Committee, a proposal 
with which the Ministers had expressed themselves 
in sympathy. Dr. C. C. Carpenter was elected 
president of the Society for the ensuing year, and 
the invitation from Edinburgh to hold the next 
annual meeting in that city, where a new section 
has recently been formed, was accepted. 

The President (Dr. G. G. Henderson) in his address 
covered a somewhat wide range of ground. Limita- 
tions of space preclude any reference to matters 
relating nore particularly to the history and develop- 
ment of the Society. The Society, the author 
said, had been eager to render every possible assist- 
ance to the Government, and though its services 
had certainly been accepted he had to confess 
to disappointment that they had not been used 
to a greater extent. Although individuals had 
been doing splendid work, it was safe to say 
that better results would have been achieved by 
organised effort, which it was not yet too late to effect. 
Discussing the present position and future prospects 
of our chemical industries, he hoped that we should 
soon refrain from talk and proceed to action. We 
had been made to realise clearly that during the last 
forty years chemical industry in Germany had made 
marvellous strides, while in this country it had by 
comparison stood still or even gone back. It could 
not be denied that the Germans had with energy and 
success developed on the industrial scale many 
scientific discoveries, such, for instance, as_ the 
various methods for the fixation of atmospheric 
nitrogen, whilst we had done little or nothing in that 
direction. With regard to the causes of our defici- 
encies, he thought the time had come to cease 
arguing about them. It might be frankly admitted 
that many things had been left undone which ought 
to have been done. We had failed to realise that 
modern chemistry must of necessity be based upon 
research if it was to meet with success. 

In dealing with the subject of research, the 
President remarked that very little of the research 
work done in our chemical schools had any direct 
bearing on chemical manufactures, but he saw no 
reason why some of the army of young research 
chemists should not attempt to solve problems in 
applied instead of in pure chemistry. Obvious 
difficulties in doing this were recognised, but many, 
if not most, of them could be surmounted by the 
institution of schemes of industrial fellowships more 
or less on the lines of that successfully inaugurated 
by the late Professor Kennedy Duncan in connection 
with the universities of Kansas and Pittsburg. Full 
details of the: agreements which had to be entered 
into between the university authorities and the 
manufacturers were given in the address, one 
important feature being that, if necessary, facilities 
for large scale experiments were provided by the 
manufacturers. 

In seconding the vote of thanks proposed by Dr. 
Carpenter, Sir W. Ramsay said that he entirely 
approved of the American scheme of fellowships, 
but the audience must remember that the British 
and American points of view differed. The English 
employer desired to keep. his works and laboratory 
in a system of water-tight compartments, only one 
or two individuals at the head of affairs having a 
knowledge of the processes generally. In _ the 
American system the young man who showed aptitude 
was given an opportunity to learn everything that 
went on. He declared for the American system ; 


in his opinion the English one had done more than 
anything else to kill the development, of the chemical 
industry. 





A paper entitled ‘‘Co-partnership in Chemical 
Industries,” by Sir W. H. Lever, was read in the 
author’s enforced absence by his son. This paper 
stated in detail the lines on which, in the author’s 
opinion, profit-sharing schemes must be founded 
if they were to be a success, and concluded with the 
tabulation of certain rules based upon the primal 
one that the basis of profit-sharing must be strict 
business and must not degenerate into charity or 
philanthropy. An interesting point in the paper 
was the statement that the Germans had not 
originated more inventions or made more important 
discoveries than either the British or the French. 
On the contrary, the initial genius of inspiration had 
not been of German origin, and whatever advantages 
Germans might have acquired had been secured 
by the better industrial organisation and the better 
financial support given by their banking institutions 
and by their Government. An interesting discussion 
followed this paper, in the course of which Professor 
H. Louis emphasised the difficulties of dealing with 
labour. Many men, he said, had no wish to increase 
their incomes ; what they wanted was more time for 
play. Again, they got suspicious if told to wait 
three or six months for a balance-sheet and wanted 
something on account. No doubt the giving of the 
workmen an interest in the profits might do much 
to counteract the labour leaders’ doctrine of limited 
work, but the best way to do this, he thought, was 
to institute some form ef weekly bonus system. 
They had heard a good deal already about the 
value of research in cheniistry, but they might as 
well recognise the fact that the future of British 
industry was absolutely in the hands of the workmen, 
whatever action the universities might take. 

This somewhat pessimistic speech was followed by 
one from Dr. Carpenter, who said he had had twenty- 
seven years’ experience of the co-partnership system, 
a system which certainly taught a man to understand 
the principles underlying the financing of industries. 
He thought it preferable to the bonus system, under 
which a man got more money per week than he 
required, and usually wasted it. “Other speakers 
followed, and the President, in summing up, said that 
the trend of the discussion showed clearly that 
members recognised that something must be done to 
interest the workmen in the success of their work if 
it was wished to counteract the insidious effects of 
trade unionism. 

On Thursday, the 15th, there was a long pro- 
gramme of four papers, in all of which the subject 
of chemical education and research formed the 
principal theme. Dr. M. O. Forster, F.R.S., in his 
paper on “‘ Research and Chemical Industry,” said 
that the country suffered from the fact that chemistry 
was not a “career”? as understood by the public 
from whom chemists should be drawn, and never 
had been held out as a career in the sense that 
medicine, law, engineering, and commerce were 
careers. In many other countries the pharmacist 
and druggist were not labelled chemist as is the case 
with us, and so there was not the same confusion or 
perplexity as to the meaning of chemistry. It was 
not to be expected that when the war was over there 
would be any mitigation of Gott Strafe British Dyes, 
Limited, or any other industry which ventured to 
raise its head against German competition, and the 
situation must be faced with resolute courage and 
all the resources of our people, both material and 
intellectual. Although many enlightened manufac- 
turers already made good use of chemistry, their 
numbers must be increased, and the newcomers 
must not be too quickly discouraged by what may 
at first seem an unprofitable investment. It was 
one of the ironies of our present position that a 
yearly outlay on chemists and a laboratory, moderate 
even if regarded as a frill or luxury, would often 
make relatively small inroads into the profits of a 
concern, whilst regarded as an investment it would 
be positively gilt-edged compared with many of the 
enterprises for which the public are invited frivolously 
and successfully to subscribe millions. In concluding, 
Dr. Forster laid before the Society the draft of a 
scheme for a chemical intelligence department, 
which, in his opinion, should be established by the 
Government as a branch of the Board of Trade. 
It was not contemplated that this department 
should conflict with the operations of chemists in 
consulting practice. On the contrary, he thought 
that the scheme would assist in rendering their 
operations more widely appreciated, the work of 
such chemists being frequently more entitled to be 
called research than much that was published in the 
journals of unapplied science. 

In the ensuing discussion Professor Armstrong 
humorously remarked that though the author was 
a Unionist candidate for Parliament, he had not 
hesitated to advocate radicai alterations with regard 
to the relations between the Government and chemists. 
Mr. T. Tyrer thought that manufacturers who paid 
for work done would still go on keeping it to them- 
selves instead of giving information to State depart- 
ments. The country and not the chemist should 
pay for information. Mr. H. M. Ridge referred 
to the case of zine smelting in Germany, where, he 
said, the experts met together at a certain centre to 
discuss the latest improvements, the proceedings 
being private and nothing being published. The 
Society of Chemical Industry was too general, and 
he thought good might result if members of special 





branches met and discussed matters on the lines 
that he had just indicated. A general discussion 
took place with regard to technical libraries, and 
finally a resolution was passed expressing the opinion 
that the establishment of technical libraries through- 
out the country was of national importance. The 
small matter as to who was to pay for the libraries 
was left out of the resolution, as opposition was 
expressed to the idea of putting this expense upon 
the public purse. Dr. Forster, in replying, said that 
his bureau scheme would cost £5000 a year. 

Professor H. E. Armstrong’s paper dealt with 
“The Development and Control of Industry by 
Public Influences.”” He urged that the plain duty 
of members of the Society was to organise themselves 
and then claim the right to guide the Government 
on chemical subjects. It was especially necessary 
to take down the sign, “No expert need apply,” 
which filled the place of the text-card in too many 
public departments and in the bedrooms of our 
politicians and administrators, even of the majority 
of so-called men of business. The Society of Chemical 
Industry needed to wake up and intervene actively 
in che promotion and protection of chemical industry. 
Almost supine hitherto, they had allowed others to 
tinker with matters which primarily should be their 
concern. Professor Armstrong’s criticism was 
directed “at large,’ special mention being made 
of Oxford University, which, he. contended,, required 
a good deal of reformation as a training ground for 
chemists. The country, he said, was governed 
primarily by and from Oxford, and if the lessons of 
the war and public opinion did not cause Oxford to 
reform we should be forced to confess that' there was 
no health left in us, and, like the Snark, our industry 
would “softly and silently vanish away.” Finally, 
he pointed out that it was necessary for the Society 
to move in the matter of patent laws and to consider 
to what extent in future a specification should be a 
disclosure and description of the invention for which 
protection was sought. DIV Styind 

In the discussion, Professor Louis disagreed that 
Oxford University ought to lay itself out for technical 
chemistry. This subject was much better taught 
in those surroundings in the North of England 
where the students could breathe the atmosphere of 
manufacture. He also disagreed with the idea that 
professors should not act as consultants; only in 
that way could they keep themselves up to date in 
their subjects. With regard to Professor Arm- 
strong’s proposal that colliery owners should tax 
themselves to obtain the wherewithal for technical 
education, he— Professor Louis— had _ already 
suggested that procedure in South Wales, where a 
sum derived from a tax of ;;d. per ton was now being 
utilised for technical education of the miners. 

Professor Armstrong, in reply, held to his point 
about Oxford, as Oxford and Cambridge would con- 
tinue to attract the best brains and leaders of people, 
the sort of brains they required in chemical industry. 

Dr. C. C. Carpenter, dealing with ‘‘ Research in 
Technology,” said that the, technical demands made 
by modern manufactures were much more extensive 
and exacting than were those made thirty-three 
years ago, when the Society was founded, and sole 
reliance upon the chemist would be fatal to the 
realisation of success. The technologist was essential, 
and his education must be carried out on the large 
or working scale. Each industry must build up its 
own schools or institutes of technology, not only to 
provide training for workers, but so fully equip them 
with resources that problems of all kinds could be 
submitted to them for research. If, he said, we as 
a mation are to emerge successfully from the industrial 
battle which is awaiting us, we must pool not only our 
difficulties but their solution. It would never do 
for each manufacturer to go on starting de novo to 
work out methods already known. He must apply 
to the Institutes, and if, as in some instances, the 
information as to certain methods or plant was 
confidential, he should be put into communication 
with the users, and matters might then be left to 
develop on ordinary business lines. 

Dr. G. T. Beilby, F.R.S., reada-paper on** Chemical 
Engineering,” in which, asjin the previous paper, 
stress was laid upon the réle and importance of the 
chemical engineer as distinct from the chemist. 
There was room, he said, for the research chemist of 
high and wide attainments, for the scientifically- 
trained engineer also of wide attainments, and for 
a type of professionally-trained man who was the 
natural medium of interchange between these two 
specialists. This intermediary was the chemical 
engineer, whose special function was to organise the 
labours of many workers. The naturally-gifted 
chemical engineers who, in one sense, are “ born, 
not made,” could enter fully into the spirit which 
actuated both the chémist and the engineer, resisting 
the particular exclusiveness of each while giving to 
each its due weight. Chemical engineering had long 
been a special branch of study with firms in chernical 
manufacturing districts who specialised in the 
manufacture of chemical appliances, but these firms 
had not found it necessary to maintain their otvn 
chemical laboratories or to employ chemical specialists 
to aid them in their work, trusting simply to know- 
ledge and experience gained at second-hand. A 
special feature of large-scale chemical apparatus, 
he said, was the heavy depreciation to which it was 
subject, and the engineer skilled in the .construction 
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of prime movers or mill machinery might Le very 
ill-fitted to design and keep in repair the short-lived 
apparatus of the chemical works. Dr. Beilby 
described in detail the steps to be taken by the engi- 


| 
| 
| 





Brown and Co., constructional engineers ; the Ford 
Motor Company (England), Limited; and the new 
fireproof cotton safes. These latter hold 30,000 to 
40,000 bales, roughly worth one million pounds, the 


neer in collaboration with the chemist in the evolution | insurance being effected at 2s. per cent., against 


of a new manufacturing process, mentioning that the 
great strength of German chemical industry rested 


| 
| 


10s. per cent. in the ordinary warehouses. The 
system, which is quite new, is now being copied on a 


on the internal organisation of the works quite as | larger scale by the New Orleans Dock Board. 


much as on mere abstract research. 
practically no discussion on this paper, a fact which, 

‘the President said, showed that those present agreed 
with the author. 

The last paper read at the meeting was by Mr. 
Walter F. Reid, entitled ‘** The Economic Utilisation 
of Coal and the Production of Cheap Power,” a 
casual reference in which to erroneous statements 
as to the use of cotton in high explosives, coupled 


with advice to scientific men only to talk about | 


what they really understood, has led to the paper 
receiving @ very wide notice in the Press. 
Reid’s paper covered a good deal of ground and led 
to an interesting discussion. It was impossible, the 
author said, to generalise on power costs for different 
factories, as so much depended upon the operations 
involved. Peat would undoubtedly come more 
into prominence as fuel, but at present he could only 
refer to the installation at Portadown, in Ireland, 


There was | 


| 


On Saturday visits to the Manchester Sewage 
Works, the Salford Sewage Works, and other civic 


| undertakings brought what was generally described 


| 
| 
| 


Mr. | 


| 


where the saving in cost over coal was 50 per cent. | 


He outlined a scheme for economising coal 
carbonising it at the bottom of the mine and convert- 


ing it into electrical power, a special feature being | 
He did not include oil | 


the recovery of ammonia. 


by | 


among cheap sources of power, because other uses | 


were sure to be found for oil, which was bound to 
rise in value. Oil was getting exhausted much 
more quickly than coal, and there would be an 


increased demand now that the special cracking | 


process for yielding petrol was in use. The 
turbine had arrived and would yndoubtedly supersede 
the reciprocating oil engine. The utilisation of 
water power and the suggested harnessing of the 
waves for seaside lighting were other points referred 
to in detail. 

In the discussion Professor Bone said that all large 
factories should have a definite fuel control depart- 
ment quite distinct from the laboratory, and gave 
figures showing the economies effected in this way 
by large firms. 
survey of British coals on American lines. Professor 
Louis spoke strongly on the necessity of economising 
in coal, as there was no doubt that we were in for 
permanently increased prices; 75 per cent. of the 
cost of coal was for labour, which was becoming 
increasingly difficult to deal with. Timber had 
already doubled or trebled in price and would not 
come down. Although he was against the red-tape 
regulations which kept the colliery manager busy 
in the office signing forms instead of seeing to the 
safety of the men below, he thought there was room 
for Government supervision to avoid waste of small 
coal in the pits. 
should be left in the goaf. 
coal underground he saw grave difficulties. 
could not be worked as economically as on the surface, 
and the authorities would not allow a gas producer 
to be put underground, as there was always danger 
of the production of carbonic oxide. Dr. Carpenter 


With regard to carbonising 


gas | 


He also advocated a new chemical | 


It was outrageous that 15 per cent. | 


Plant | 


as a most successful meeting to a close. 








ELECTRICAL APPLIANCES FOR WORKSHOPS. 
No. VII.* 

Ir remains now only to consider electric trucks, 
which have recently made some headway in this 
country. As a result of the war, several large firms 
engaged on munitions have purchased electric trucks 
for the rapid transportation of different materials. 


the front tread 33}in., and the rear tread 26in. All 
the trucks described in our previous article had a 
spur wheel drive, but in some cases a worm drive is 
used, and Fig. 65 on page 93 shows an industrial truck 
so equipped. ‘The worm wheel and differential arc 
mounted on ball bearings and the entire mechanism 
is enclosed in a strong steel casing filled with oil. 
The driving axles are of the floating type. On the 
wheels, which run on double-row ball bearings, metal- 
based rubber tires are fitted. All steering knuckles 
and levers are mild steel forgings and all moving 
joints are fitted with casehardened pins running in 
steel or hard bronze bushings. At the right end oi 
the truck and behind the rear end of the driver’: 
platform the driving motor is situated. It is sus 
pended in a cradle, at each end of which are pivoted 
bearings supporting the truck frame and forming a 
flexible three-point suspension. It is said that this 
arrangement ensures good road contact on all four 
wheels at all times and under all conditions. A vana 
dium steel shaft with universal joints connects the 
motor to the driving axle; thus there is only a 
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Fig. 62—TRUCK WITH SPRING PLATFORM 


The Daimler Company, Limited, the Small Arms 
Company, Limited, Curtis and Harvey, Limited, and 
J. I. Thornycroft have all recently placed orders with 
the Railway Track Supply Company, of 80, Grace- 
church-street, E.C. For handling castings, &c., in engi- | 
neering workshops these trucks are very useful. They | 
can be used without rails and may consequently be | 
put into use without the provision of any special | 
arrangements in the workshops. 

All the trucks made by the Railway Track Supply | 
Company are fitted with Edison accumulators, it | 
having been found from experience that these | 


single reduction between the motor and driving 
wheels. 

The firm also makes a rail truck—see Fig. 66 on page 
93. This is a modification of the worm-geared model. 
The chassis in the two cases is exactly the same, but 
the latter has stiff axles. Moreover, as the wheels are 
flanged there is, of course, no steering gear. This truck 
is supplied for any gauge from 20in. to 36in. Another 
type of truck is shown in Figs. 67 and 68, page 93. 
This truck, it will be noticed, is fitted with a tip 
body. The special features of all trucks made by 


this firm, it will be remembered, are automatic control, 





























Pig. 63—EDISON AUTOMATIC TRUCK 


made a special plea for the imposition of an export 
tax of ls. or even 2s. 6d. per ton on coal, a matter 
which would lead to no difficulty with coalowners. 

The President said that alcohol had not been 
mentioned as a cheap source of power, and in his 
reply Mr. Reid said that at present alcohol was 
mainly obtained from wood products, though doubt- 
less it would eventually be made from acetylene 
itself produced by water power. 

On the Friday afternoon the members visited the 
Trafford Park Estates and the Ship Canal. Brief 
inspections were made of the works of the British 
Westinghouse Company, Limited ; Messrs. Redpath, 





batteries are most suitable for the purpose. In our 
issue of October 2nd, 1914, we published a detailed 
description of this firm’s Elwell Parker Edison 
electric trucks, but on that occasion, as we said at 
the time, we did not deal with all the trucks which 
the firm manufactures ; other trucks specially suited 
for workshops and warehouses are made. The 
makers now fit the warehouse trucks with a spring 
platform, and we give in Fig. 62 a drawing of this 
truck, which has a capacity of 4000 Ib., its weight 


| with the battery of Edison accumulators being 1950 Ib. 
|The turning radius is 9}ft., the wheel base 78in., 





* No VI. appeared July 16th. 


Pig. 64—EDISON TRUCK WITH TIP BODY 


automatic brakes and four-wheel steering. In all 
cases the driver stands on a platform and operates 
the steering lever with his right hand and the con- 
troller with his left hand. ‘The operating platform 
is divided into two halves ; the left half, or the half 
on the same side as the controller handle, is arranged 
to operate the automatic switch or circuit breaker. 
As long as the operator remains on the platform the 
circuit breaker is closed, but when he steps off the 
platform it is automatically opened. The other end 
of the platform operates the brakes. When it is 
depressed the wheels are free, but if the operator 
steps off the platform the main circuit is opened and 
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the brakes are applied. To ensure additional safety 
the controller handle is arranged so that if it is 
released by the driver it takes up its neutral position. 
By adopting four-wheel steering the turning radius 
is reduced to about. one-half of that necessary with 
trucks fitted with two-wheel steering gear, ai and it is 
therefore possible to turn trucks in crowded places. 
The four wheels are controlled simultaneously by a 
movable lever connected with a steering post at 
either end of the truck. 

One of the Edison Accumulator Company's auto- 
matic trucks with a capacity of two tons is shown in 
Fig. 63. The frame is composed of two steel channel 
sections extending the entire length of the platform, 
converging at the end into a solid casting. The frame 

















Fig. 69—EDISON HAND CRANE TRUCK 


is supported - by four spiral springs, each of which is 
encased within a malleable iron box and transfers 
the load directly to the axles. From a pinion on the 
motor shaft power is transmitted by a Morse silent 
chain to a sprocket wheel mounted on a jack shaft, 
which is supported under the two-frame members. 
From this jack shaft the driving wheels are driven 
by two side roller chains. The total gear ratio is 
12 to 1. On the jack shaft is fitted a substantial 
and compact differential. The axles under the frame 
are of the rigid type, and they carry on their outer 
extremities a double set of standard annular roller 
bearings mounted in solid cast steel ribbed wheels 
fitted with solid band tires 16in. in diameter. To 

















Fig. 70—EDISON ELECTRIC CRANE TRUCK 


steer the truck the driver operates a lever which 
moves in a vertical plane and moves the stud axles. 

At the rear of the truck a movable end gate is 
provided, which may be lowered into a horizontal 
position, thus increasing the length of the loading 
platform by 3ft. The gate may also be lowered to the 
floor and used as a ramp when loading or unloading 
the truck, or when the truck is not in use it can be 
removed altogether. Current for operating the 
truck is obtained from an Edison battery composed 
of thirty-six cells, with a capacity of 150 ampére- 
hours. The battery is housed in a steel compartment 
situated at the driving end. The motors are specially 
designed for the work, having a high starting torque 
and high efficiency. They are wound for a pressure 
of 40 volts, and the capacity is sufficient to propel 
a loaded truck up a 25 per cent. gradient. 





The controller is of the drum type, designed with a 
view to eliminating arcing. It is impossible to apply 
current to the controller without first releasing the 
brake, which automatically closes the circuit switch. 
The moment the current is switched off the brakes are 
set automatically and remain set until the circuit 
breaker is again closed, when the brake is auto- 
matically released. The controller is operated by a 
lever moving in a vertical plane, and giving five speeds 
in either direction, the total speed range being one 
to ten miles per hour. 

When desired, a “Sangamo” ampére-hour meter 
is fitted, which measures the true output of the 
battery on discharge and the effective input on charge. 
Complete with the platform and end gate, the truck 
weighs 2175 lb. The following table gives the leading 
dimensions :— 

Length over all 


Length of platform | loading ‘space 
Length of platform with gate lowered 


” 


9ft. 3in. 
6ft. 9Jin. 
9ft. 9Jin. 


Width of platform . 4lin, 
Height of battery box .. 17 }in. 
Height of ——— 20in. 
Wheel base .. : 52in. 
Width of track 31 fin. 


The general construction of the jib crane truck 


made by the Edison Accumulator Company, and 
shown in Fig. 70, is similar to that of the truck 
described. The radius of the jib is 4ft., the height 


of lift from the ground 5ft. 10in., and the capacity of 
the crane 10 ewt. The Edison crane truck shown in 
Fig. 69 is in use at the B.T.H. Company’s new lamp 
works at Neasden. It can handle loads up to two tons, 
and has shifted as much as 1,000,000 lb. a distance 
of 600ft. in nineteen hours. The battery has a 
capacity of 225 ampére-hours. In this case the crane 
is operated by a motor, which develops one horse- 
power. The motor for propulsion is rated at three horse- 

wer. Trucks with tilting bodies are also made by 
the Edison Accumulator Company, and Fig. 64 shows 
a typical example. It resembles the crane truck 
shown in Figs 69, except that in place of the crane 
gear lifting and lowering gear for the body is fitted. 








WHAT THE MINERS ARE AIMING AT— 
NATIONALISATION. 
(By a Correspondent.) 


EvIpDENTLY there is no satisfying the Miners’ Federa- 
tion, for in spite of record wages, special war bonuses and 
exceptionally short working hours, discontent prevails 
and agitations for better conditions never cease. tn these 
circumstances it may not be amiss to call attention to the 
ultimate aim of this organisation, or of the men who inspire 
its policy. This is the nationalisation of the mines. The 
idea that the coalowners make enormous profits by virtue 
of charging high prices and paying comparatively low 
wages, and that with the mines State-owned prices could 
be reduced, wages increased and a profit made for the 
nation is industriously spread by the Socialists both inside 
and outside the Miners’ Federation. The Federation is 
pledged to nationalisation, and has prepared a Bill for 
the State acquisition of the mines. To those who imagine 
that this proposal is nowhere near the range of practical 
politics, it may be pointed out that the guaranteed 
minimum wage for miners was not considered within 
reach of the Statute Book only a few weeks before it got 
there. It is hoped in Socialist quarters that either the 
men may be induced to strike for nationalisation, or that 
the public, smarting under famine prices for coal, will 
demand it. It is hoped that in some moment of crisis 
Parliament may be persuaded to pass a Mines Nationalisa- 
tion Bill, just as it passed the Minimum Wage Bill. With- 
out a doubt, such a measure would receive much public 
support, for it is widely believed that the coal industry 
really does yield enormous profits for private capitalists. 

In a pamphlet by Mr. Philip Snowden, the financial 
details of the Socialist scheme for nationalising the mines 
are set out in am attractive form. We are told that the 
profits of the mines of this country have ranged from 
£12,000,000 to £21,000,000 a year since 1900, according to 
income tax returns; that the properties could be taken 
over by the State for £120,000,000 ; that this could be 
raised at 3 per cent. interest ; that, besides paying the 
interest, amounting to £3,600,000 a year, there would need 
to be set aside a further £3,000,000 a year to pay off the 
capital debt in forty years ; that all this is “‘ as simple as 
ABC,” while the results would be good for the miners, 
for industries and for the nation. Such is the theory. 
What is the fact ? 

If coal-mining profits really were enormous, and if the 
State could be relied upon to work the pits as econo- 
mically as the present owners do, there would be solid 
foundation for the Socialist theory and for the demand for 
State ownership. But it is absolutely untrue to say that 
coal-mining profits are enormous, relatively to wages 
paid, as we shall see in a moment ; while there is no Depart- 
ment of Government with a record to support the belief 
that bureaucracy can beat private enterprise in economy. 
The State coal mmes in Germany, where they are experts 
in Government control, have falsified all the Socialist 
doctrines. In the German State Mines wages are lower, 
output is smatler and safety in working is no greater, 
than in the'case of the privately owned collieries, while 
the profits are very much below the average, and the 
Government has had to acknowledge failure to the extent 
of joining with the private coalowners in their Coal 
Syndicate. 

The very foundation of the Socialist theory—the idea 
that huge profits are made by our coalowners—is a fallacy. 
The “ profits from mines ” given in the official returns and 
quoted so loosely by Socialists, averaging about £16,000,000 
spread over a reasonable period of years, say, fifteen 
years, include what are called ‘ royalties” as well as the 
profits of the coalowners. This point has escaped the 
notice of the Socialists. They assume that the £16,000,000 
is net dividend after all charges have been met. But the 





official figures embrace the royalties of the landlords as 
well as the profits of the colliery owners. This alone com- 
pletely upsets the Socialist calculation. Again, the 
‘** mines ”’ given in the income tax returns include all our 
iron, tin, lead and other mines, as well as those of coal, 
and “income” includes that from the many costl) 
by-product plants that have lately been erected. Thi 
Socialist case for nationalisation is built on the assumption 
that all the “ profits’ are derived from coal mining, anc 
are net. 

Now, out of the £16,000,000 returned as ** income fron: 
mines *’—allowing that it is all got from coal mines 
£8,000,000 go in what are called royalties, according tv 
the Treasury experts. That leaves only another £8,000,00( 
for the colliery owners. This equals ‘only 6d. per ton or 
thereabouts as profit, whereas the miners are paid more 
than 6s. per ton in wages. What Mr. D. A. Thoma: 
quoted recently about his firm paying I4s. in wages for 
every shilling paid in dividends is not far from being 
typical of the entire industry. As the capital sunk in 
coal mining is equal to about 10s. per ton of annual output, 
it will be seen that the dividends do not average more than 
about 5 per cent. per annum. That is not extravagant 
and under nationalisation would not leave a big margii 
for the State. It would not go far to increase wages or 
reduce prices. Now, against this £8,000,000 taken by) 
capital, labour takes not less than £80,000,000—probably 
it takes £100,000,000. We have roughly one million 
miners, and the average wage will not be much less than 
£2 a week. 

With regard to royalties, about which much miscon 
ception exists, it may be pointed out that, strictly speak 
ing, these are not royalties for working the coal, but pay 
ments for the out-and-out purchase of the mineral, for 
damage to land, rent for pit-head plant, wagon ways, &c. 
If the State took over the mines it would have to pay 
royalties pretty much the same as the present owners pay. 
It is a complete delusion to imagine that this industry 
under private enterprise yields any huge profits from which, 
under State management, higher wages could be paid, 
lower prices charged or a profit made for the community. 

In further illustration of the fallacies of Socialist finance, 
it may be observed that out of the ‘£8,000,000 we have 
just seen is the average net profit of the coalowner, it 
is admitted that £6,600,000 would have to go for interest 
and redemption of capital. That would only leave 
£1,400,000 a year—only lj{d. per ton, But that is not all. 
Mr. Snowden and his friends have assumed that by writing 
off £3,000,000 a year for forty years the capital debt would 
be redeemed, and that all the mines in full working order 
would then be the property of the State. It is just here 
that Philip Snowden finance breaks down completely. 
The average length of mining leases—the average “ life ”’ 
of coal mines—is little more than thirty years. In a 
shorter time than that mentioned by Mr. Snowden new 
capital equal to the original £120,000,000 would have 
to be raised by the State to open out new pits and renew 
old ones. Seams become exhausted, machinery wears 
out and horses die. The Socialists have built their case 
as though there were no such thing as depreciation. In 
their claim for nationalisation the Socialists are at sea, 
just as they are in assuming that because small coal con- 
sumers are paying something like famine prices coal- 
owners are reaping enormous profits. 








PROVINCIAL LETTERS. 

During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Critical Pig Iron Situation. 


THE conditions in the pig iron trade just now are 
critical. The make has been reduced nothing like in the 
proportion of that of the foundries, forges, and mills. The 
latter can use up only a portion of the pig iron being pro- 
duced, and smelters have to choose between a drastic 
reduction in output and a drop in prices which must other- 
wise inevitably come. A great quantity of common forge 
iron was put into stock by makers late last year and in 
the early months of the present year at about 50s. per ton. 
By the beginning of May stocks had been reduced, pro- 
ducers in many cases gaining £1 advance. Since then, 
however, there has been a large accumulation. If makers 
now are not to be forced to drop prices they must take 
steps immediately to reduce output. Derbyshire makers 
have already put two furnaces out of blast, and it is prob- 
able more Midland smelters will follow suit. The trade is 
not, however, apprehensive of a serious break in prices. 
The great strength of the industry is that with the cost of 
materials, fuel, and labour what it is, pigs cannot be pro- 
duced much under present quotations. One brand of 
Northamptonshire pig iron was offered on ’Change to-day 
—Thursday—in Birmingham as low as 68s. 6d., though 
69s. to 70s. was the more general quotation. Derbyshire 
iron could be bought at 71s., and there was little business 
above this figure, while No. 3 foundry, which has touched 
76s. within the last month or two, was quoted at 73s. 
The value of all best class irons is strongly maintained. 
There is an incessant demand for the highest class pig 
irons. Producers of these brands have the matter so 
much in their own hands that there is no difficulty in 
negotiating as much business as they are able to entertain 
at the enhanced prices lately reported. The pressure 
arises almost entirely out of the war. The range for 
Staffordshire all-mine is 102s. 6d. up to 155s. for special, 
cold blast being on the basis of 130s. and 155s. South 
Staffordshire common forge is still quoted at 68s. Makers 
of part-mine ask 72s. 6d. and upwards and adopt a firm 
attitude. 
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Manufactured Iron Trade. 


People who looked for an announcement from the 
iarked bar makers, immediately following the quarterly 
meeting, of a further advance in prices, have been dis- 
appointed, and so far no decision as to an advance has been 
eome to. The market, however, is still convinced that it 
cannot be long delayed. Makers apparently are not very 
well off for work, and another consideration is that every 
rise in marked iron is interpreted by the men as furnish- 
jug a basis for further wages demands. Advantage is 
being taken of the arrears of work at the bar mills further 
to advance the price to new customers. The dispro- 
portionately high quotations for common iron are depre- 
cated in some quarters as not being in the best interests 
o! the trade. Some makers of North Staffordshire ‘‘ Crown ”’ 
bars are now demanding £12, which is the basis price of 
marked bars. No business is being done under £11 15s., 
whilst South Staffordshire middle-class bars are making 
up to £11 10s. There is a good inquiry for the lower grade 
hars for nut and bolt and hurdle work. Puddled bars are 
in short supply at about £8. Small rounds, squares, and 
flats are very dear. Prices of these show a considerable 
variation. A more pronounced export demand was 
notified to-day on the market in Birmingham in a number 
of departments. Buyers stated they had been waiting for 
months to place their orders ; meanwhile prices have 
vone against them, and further delay entails increased 
dilliculty to replenish denuded stocks abroad. These 
buyers are very anxious to obtain consignments of galvan- 
ised iron, merchant bars, hoops, and several kinds of small 
iron. Many of the Staffordshire mills only work day 
shifts instead of day and night, and at the present price 
of fuel the dead cost of keeping in furnaces during the 
night is a most serious matter. Considerable quantities 
of strip are being bought for campaigning purposes and 
manufacturers are busy. There is not much being done out- 
side Government requirements. Quotations for gas strip 
range from £11 7s. 6d. to £11 12s. 6d. The galvanised 
sheet trade shows no improvement. Galvanised corrugated 
sheets of 24 gauge sell at £22 10s. f.o.b. Liverpool. In 
some cases higher figures are asked. On the other hand, it 
is possible to place orders worth having at £22. There is 
not much vitality in the black sheet branch. Most of the 
business is done at £11 10s. for 24 gauge, but £11 5s. has 
been accepted. 


A Great Steel Trade. 

There is no slackening of activity as regards 
manufactured steel. Makers are so heavily sold already 
that they are not very eager to book further orders. It 
is said that business can be done at the basis prices laid 
down by the trade organisations, but most of the makers 
insist upon a premium of 10s. per ton. Large bar orders 
were pressed for acceptance on ’Change to-day—Thursday 

while small finished steel bars and hoops were inquired 
for for Government work in large quantities. Angles and 
joists were in further request, and orders for plates had 
to be refused owing to the inability to execute them in 
time. It may be said, in short, without any contradiction 
that the steel trade is producing the utmost available 
tonnage. Mr. Lloyd George’s efforts have greatly stimu- 
lated the steel bar business in particular, while large 
structural enterprises, necessitated by war demands, are 
calling for large quantities of steel for erection purposes. 
The increased proportion of finished instead of raw steel 
which United States makers are now sending into Stafford- 
shire and the Midlands is due in part to the closer approxi- 
mation of British and American prices for demi-products. 
The difference on billets, blooms, and sheet bars does not 
amount to more than 5s. to 7s. 6d. The freight charges 
mean a considerable addition to the price at New York. 
Exporters find that they can send finished material to 
better advantage. Finished steel bars come through at 
about £9 5s. to £9 7s. 6d., against the English price of 
£9 15s. to £10. 


Iron and Steel in North Staffordshire. 


There is still a very firm tone about the quotations 
for finished iron in North Staffordshire. With a reduced 
output and consistent buying on Government account 
ironmasters are not disposed to make concessions. The 
minimum price for ‘“* Crown” bars is £11 15s., and £12 is 
a firm demand in some quarters, with £13 a ton for iron 
plates. There is no sign of any reduction in pig iron values. 
The metal is being produced in large quantities, but the 
local consumption is so considerable there is no difficulty 
in disposing of the output. The demand for war material 
in the steel trade is so great that orders for ordinary work 
are accepted with extreme reluctance, and only at high 
prices. Numbers of engineering firms are making pre- 
parations for the manufacture of shells, and the work of 
organisation by the local Munitions Committee is pro- 
ceeding satisfactorily. There is a steady demand for coal, 
and complaints are renewed that the output from the 
collieries is being curtailed owing to loss of time by the 
men. 


** Controlled” Munition Factories 


In pursuance of the powers bestowed upon him 
by the Munitions of War Act, the Minister of Munitions 
has this week scheduled a large number of Birmingham 
works as ‘controlled factories.” The works concerned 
are some of the most important in the Midlands’ industrial 
world. Machine tool manufacturers “are scheduled, and 
many others who are employed in the output of arms, 
ammunition, and transport vehicles, and the supply of 
materials to those industries, are also included. Repre- 
sentatives of the motor engineering trade met a few days 
ago at Birmingham to consider the question of the output 
of munitions, and a resolution was passed agreeing to 
release a proportion of trained mechanics in order that 
they might be engaged in the production of munitions. 


Engineers and Government Employment. 


It may be said that the engineering shops of 
Coventry at the present time are all given up to munitions 
work, and some factories are directly under Government 
control. A large number of the latest types of machines 
has been installed in different factories in the Black 


Country for the production of shell cases, particularly for 
the celebrated French ‘ 75’s,”” and owing to the demand 





for labour scores of men who have never previously been 
inside a factory or workshop are now earning very good 
wages controlling automatic machines. In practically 
every trade in the district overtime is the rule, and in some 
cases 100 hours a week are reported as being worked by 
younger and skilled hands. In general trade home demand 
shows an improvement, and on oversea account important 
orders are being received. In the heavy trades the engi- 
neers, machinists, and constructional firms are’ well 
engaged. 


War Bonus on Engineers’ Wages. 


A large number of Birmingham operatives share in 
the advantage of an agreement arrived at at York recently 
at a conference of representatives of the Engineering 
Employers’ Association and the Amalgamated Society 
of Engineers, the Steam Engine Makers’ Society, and the 
United Patternmakers’ Society. The decision of the 
conference is this week made known in Birmingham. It 
was :—That the employers should grant and the work- 
people accept an advance of 3s. per week on time rates 
and 74 per cent. on piece rates, in lieu of bonus not exceed- 
ing 5 per cent. at present being paid, the enhanced rates 
to be paid for the first full pay week after acceptance, and 
thereafter to remain undisturbed during the continuance 
of the war. The Midland representative of the Amal- 
gamated Society of Engineers, who has been acting on 
behalf of the men’s organisation, states that the present 
offer, making a total general advance of 5s. on time rates 
and 12} per cent. on piece rates over the 1911 agreement, 
is now being submitted to the members. Similar amounts 
have already been conceded in Coventry, Leicester, 
Loughborough, and Rugby. While the acceptance of the 
recommendation automatically raises the standard rates 
of the district, the present advance is general and affects 
men getting more or young men getting less than such 
rates. The workmen employed by firms in the Midland 
Employers’ Federation have also just made application 
for considerable fresh wages advances. The matter, it 
is understood, has been under consideration for some weeks 
and a further conference between the parties is pending. 


The Coal Trade. 


The Government’s Bill for the restriction of coal 
prices is being discussed in this district. Owners declare 
the prices at the pit head to-day to be within the maximum 
rate specified—4s. on the corresponding price of a year 
before—except for special descriptions of coal. Moreover 
contracts have been so widely placed that there will be 
little free coal to be disposed of for some time to come. 
Coal merchants are much of opinion that the effect of the 
Government measure will be to stereotype the present 
price to the public. Excluding the increase in the cost 
of cartage and other charges between the pit head and the 
customer, 4s. is said to be about the average appreciation 
in the price of coal. One substantial gain is looked for. 
A maximum 4s. advance on pre-war prices cannot be viewed 
as extravagant by the miners, who are absorbing a portion 
of it in the war bonus recently granted. With the feeling 
that they are being *‘ exploited’ removed, owners hope 
their colliers may work better. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Strong Market. 


THE position in all departments is strong, 
although on Tuesday pig iron was easier, but without 
much giving way in prices. Finished iron and _ steel 
remained firm, and in seller's favour if anything. There 
was absolutely no change in manufactured copper or 
sheet lead. English tin ingots were about £5. per ton 
lower. Aluminium showed a substantial advance. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 78s.; 


Staffordshire, 75s. 6d.; Northamptonshire, 76s.; Derby- 
shire, 75s.; Middlesbrough, open brands, 77s: Scotch 


(nominal): Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 86s. 
—delivered Manchester. West Coast hematite, 105s.; 
East Coast ditto, 102s. 6d.—both f.o.t. Finished iron : 
Bars, £11 to £11 10s.; Lancashire hoops, £13 2s. 6d.; 
Staffordshire ditto, £12 17s. 6d.; sheets, £12 to £13. 
Steel: Bars, £11 10s. to £12; steel hoops, £12 17s. 6d.; 
boiler plates, £11 10s. to £11 15s.; plates for tank, girder 
and bridge work, £10 10s. to £11; English billets, £8 ; 
cold-drawn steel, £17 to £18. Copper: Sheets, strips, &c., 
£106 per ton, small lots, 12}d. per lb.; rods, £106 per ton, 
small lots, 12}d. per lb.; tough ingots, £92 10s.; best 
selected, £93 10s. Copper tubes, 14d.; solid drawn brass 
tubes, 14}d.; brazed brass tubes, 154d.; condenser tubes, 
16}d.; condenser plates, 14d.; rolled brass, 14}d.; brass 
turning rods, 14$d.; copper wire, 123d.; yellow metal 
sheets, 13$d. to I4d.; rods, 14d. Sheet lead, £33 10s. 
English tin ingots, £168. Aluminium (minimum), £200. 


Lancashire Coal. 


The attendance on the Coal Exchange was a good 
average one. The new Bill came in for some discussion, 
but there was no decision come to on the part of the 
Committee of the Exchange awaiting the passing of the 
Bill by both houses. Inquiries for best house coal was 
exceedingly good; medium and second qualities rather. 
Moderate inquiry for slack and engine fuel. Shipping 
and bunkering coal rather slow, and prices a little easier 
if anything. Quotations :—Best Lancashire heuse coal, 
21s. 10d. to 23s.; good medium ditto, 20s. 4d. to 21s. 2d.; 
domestic fuel, 17s. 7d. to 18s. 7d.; screened steam coal, 
15s. to 16s. 6d.; slack, 12s. to 14s. per ton at the pit. 


The Machine Tool Industry. 


The production of machine tools in this district 
is by far the most active branch of the engineering trades, 
and any local firm with the necessary equipment of 
appliances can have as much of this kind of work as will 
keep its establishment busy for some time ahead. One 





well-known firm in Salford turned out one hundred shell 
lathes last week, and has still on hand orders for several 
hundreds of machines. This firm is quite willing to share 
the work with other less fortunate establishments. The 
manufacture of tools is, however, by no means confined 
to the regular makers. Several engineering firms which 
are desirous of taking up the immediate production of 
shells and munitions have found it impossible to obtain 
lathes within a reasonable time, and have had to start 
and build for themselves. Before many days have elapsed 
it is probable that the whole of the tool-making industry 
in this district will have been taken over by the Govern- 
ment, but up to the present only two works have been 
acquired. Locomotive builders who have plenty of orders 
on hand are holding over this class of work in order to 
devote themselves to the more pressing needs of the forces, 
and motor car builders are dividing their attention between 
shells and heavy transport machines. 


Russian Consulate for Manchester. 


A petition is being prepared by the Manchester 
Chamber of Commerce to be presented to the Russian 
Foreign Minister, urging the necessity of establishing a 
Russian Consulate in Manchester in view of the large 
amount of trade which is taking place between the two 
countries. At present all local consular business has to 
be transacted through the Russian Consul at Liverpool— 
a proceeding which necessarily involves both delay and 
expense. 


British Dyes. 


The statutory meeting of the new company, 
known as British Dyes, Limited, was held in Manchester 
last week. The chairman, Mr. J. Falconer, said they had 
received in cash as paid-up ordinary share capital and on 
loan from the Government the sum of £1,018,000. The 
company had obtained complete possession of Read, 
Halliday and Co.’s works, and it had already doubled the 
output in weight of dyes. Plant had been ordered and 
most of it had been delivered which would still further 
increase both the output and variety of the dyes. The 
chairman said the company had two distinct objects in 
view, one was to deal with the existing emergency and 
the other to lay the foundation for a national supply of 
dyestuffs, so that in the future this country would be 
permanently independent of the German supply. The 
question of profit was entirely subordinate. The company 
had decided to proceed at once with the erection of new 
works and plant, even though it might cost 25 per cent. 
or even 50 per cent. more to put down the additional plant 
at once than it would later on. 


The Royal Agricultural Show for 1916. 


A public meeting was held in Manchester on 
Tuesday last for the appointment of a committee and 
taking other necessary measures in support of the invita- 
tion of the City Council to the Royal Agricultural Society 
to hold the annual Show next year in Manchester. The 
last occasion on which the Show was held in this city was 
in 1897, when the event proved one of the most successful 
ever held. The Duke of Portland who spoke at the meeting 
said there was at one time some doubt as to the wisdom 
of holding the Nottingham Show this year, but the Show 
had more than justified itself. He said contingencies 
might arise which would make it essential to reconsider 
the whole question of holding the Show, but it was hoped 
that such would not be the case. A representative com- 
mittee was subsequently formed to carry out the necessary 
preliminaries. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is again a stronger tone in the hematite 
pig iron market. The demand for iron for a couple of 
weeks or so has been easy, and there has been rather an 
absence of rush, but more business is again being done by 
makers who have been well off for orders for some time. 
The iron now being produced is going into immediate 
consumption, and local users account for a large propor- 
tion of it. The demand on general account is also highly 
satisfactory. There are twenty-three furnaces in blast 
in the whole of the district, and the whole of the iron is 
going into direct use, and at the same time only 2205 tons 
are held in warrant store. Prices are firm, with parcels 
of mixed numbers of Bessemer iron quoted at 110s. to 
112s. per ton net f.o.b. and special brands are at 125s. 
per ton. There is nothing being done in warrant iron, and 
the quotation is still returned at 95s. per ton net cash. 


Iron Ore. 


The iron ore trade is well employed throughout 
the district and a good output is being maintained. The 
sole exception is the Lindal Moor property, where things 
are quiet. Local requirements are heavy and they are 
being fulfilled, and at the same time a large tonnage is 
leaving the district. Hodbarrow ores always command a 
big sale, and the company’s deliveries by rail and sea are 
heavy. Barrow exports are still very quiet, the cargoes 
of ore leaving the port being few and far between. Spanish 
ores are in steady demand, and the current quotation is 
27s. 6d. per ton delivered to West Coast furnaces. 


Steel. 


There is nothing new to note in the steel trade. 
At the Barrow works only a part of the plant is engaged 
on commercial sorts of steel, some of the departments 
being closed down. Of rails a fairly good output is being 
maintained, but new business is not overbrisk. Heavy 
sections are at £8 10s. to £8 15s. per ton, and light rails 
are quoted at £9 5s. to £9 10s., with heavy tram sections 
at £9 per ton. There is nothing doing at Barrow in ship 
plates, which are at £10 to £10 2s. 6d., or boiler plates, 
which are at £10 15s. to £11 per ton. The mills at Barrow 
are still standing idle. Billets are at £8 5s. per ton. 
Several shipments have been made into Barrow lately to 
meet the local demand. Hoops are at £13 5s. per ton, and 
represent a steady business. 


Shipbuilding and Engineering. 


These trades present no new features. Munitions 








96 


THE ENGINEER 





JuLy 23, 1915 











of war in one shape or another are occupying the whole of 
the attention of thousands of workmen, male and female. 


Fuel. 

For coal there is a brisk demand, with good steam 
sorts at 24s. per ton delivered. Coke is in heavy request, 
with East Coast qualities at 3ls. to 33s. 6d. per ton, and 
Lancashire coke is at 30s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 

THERE is no particular change in trade conditions 
in the North of England, everyone being as busy as possible. 
War demands continue to exact an increasing share of 
the outputs of the various works, and there are no means 
of enlarging production except by improving workshop 
organisation and methods. Some amount of success has 
been attained by attention to this important point, but 
only in cases where the men have co-operated with their 
employers by keeping good time and putting their best 
efforts into their work. The recent appeals from the 
War-oftice and the heads of the Government have had a 
good effect upon the men, who are working with greater 
energy and regularity than ever before, but there is still 
a number who fail to realise the gravity of the situation 
and the necessity for the maximum output. Steel 
manufacturers are booked up with orders and many 
hardly know which way to turn. The demand on war 
account is so great that orders for ordinary work are 
accepted with extreme reluctance and only at high prices. 
A number of engineering firms are making preparations 
for the manufacture of shells, and the work of organisation 
by the North-East Coast Armaments Committee is pro- 
ceeding satisfactorily. One of the chief topics of con- 
versation this week amongst those connected with the iron 
trade has been some outspoken remarks by the Cleveland 
miners’ officials relative to the need for better industrial 
organisation. A few months ago, they point out, the 
Cleveland miners responded to a demand made by the 
ironmasters for additional energies in order to increase 
the output to keep the furnaces working. Since then 
there has apparently been less need for energies, as some 
of the miners are not even working full time. The miners’ 
contention that more use should be made of ironstone in 
the manufacture of munitions, and thus reduce the 
imports of foreign ore, has caused many people to think 
seriously on the matter. The miners have placed their 
views before Mr. Herbert Samuel, the member for Cleve- 
land, and he has promised to lay them before the notice 
of the proper authorities. The miners, however, seem 
to ignore the fact that unfavourable conditions have 
developed in the pig iron trade. In the majority of cases 
the production of forge and foundry irons is unremunera- 
tive, with the result that several furnaces have been 
blown out and others are threatened unless the market 
position takes a more favourable turn in the near future. 
Prices of pig iron are relatively low. It is doubtful 
whether the margin between these and prices of finished 
material has ever been so wide. Coke has gone up nearly 
double since the war, and other working materials have 
advanced at least 25 per cent. 


Big Decrease in Exports. 


It was inevitable that our overseas trade should 
be adversely affected by the war, and the Chamber of 
Commerce returns for the Cleveland district for the past 
six months, disclosing a decrease of over a million and 
a-half in the value of goods exported to foreign and 
colonial destinations, will not, therefore, occasion surprise. 
Considering, however, that the war has closed certain 
markets and hampered the further use of others, the 
district can congratulate itself that the position is as good 
as it is. According to the returns, the total value of 
goods—other than coal and coke—exported from the 
district during the first half of this year was £3,371,094, 
as against £5,209,231 for the same period in 1914, a decrease 
of £1,838,137. The value of exports overseas for the 
quarter ended June was £1,882,467, as against £2,730,720 
in the second quarter of 1914, a drop of £848,253. Exact 
statistics relative to the make of pig iron are not obtainable, 
but it is estimated that the production for the six months 
reached 1,088,000 tons, including 601,000 tons of Cleveland 
pig iron and 487,000 tons of hematite, spiegel, basic, &c. 
The shipments of pig iron show a considerable falling-off, 
but this is not at all surprising, having regard to the many 
difficulties and obstacles with which shippers have been 
faced during the past six months. The shipments were 
beginning to make a satisfactory development, when in 
the middle of April the Government issued an order 
prohibiting exports to neutral countries except under 
licence. Coming at a time when trade with Northern 
European countries was opening out and good inquiries 
coming forward, this embargo was a severe blow. The 
result was to paralyse overseas trade, and in May the 
shipments of pig iron just escaped being the lowest in 
the history of the trade. Indeed, the position became 
so serious that representations were made by the iron- 
masters to the Government, with the result that a local 
committee, thoroughly acquainted with the difficulties 
of the trade, as well as with the Government regulations, 
was formed. Export licences were issued with greater 
dispatch, and in June the shipments showed a marked in- 
crease. The shipments of pig iron for the half-year 
amounted to 123,393 tons, of which 22,040 tons went 
coastwise and 101,353 tons were sent foreign, as compared 
with a total of 546,940 tons for the corresponding period 
of 1914, a decrease of 423,547 tons. The exports of manu- 
factured iron and steel, both oversea and coastwise, for 
the half-year totalled 225,807 tons, as compared with 
363,329 tons in the first half of 1914. It has to be remem- 
bered that whilst the war has cut off trade with many 
overseas markets, it has also thrown aside foreign com- 
petition in the home markets, much to the benefit of 
Cleveland industries. 


Cleveland Iron Trade. 


With the warrant market very uncertain and 
variable, very little new business is coming forward in: 





the Cleveland pig iron trade. This flatter tendency, 
following the lead of the London metal market over the 
week-end, is attributable in some measure to the nervous 
feeling in speculative circles engendered by the situation 
on the Eastern front. Although prices are lower, the 
Cleveland pig iron market is still inherently strong, and 
nothing has occurred to impair seriously the confidence 
generally entertained as regards the outlook. There are 
good deliveries of pig iron to home consumers. Cost of 
production has been lessened slightly, but in spite of this 
makers still point out that they are not fully remunerated 
at present values. Provided certain little difficulties are 
overcome, there should soon be a very perceptible improve- 
ment in exports, a matter which will be satisfactory as 
far as it goes. An apparent lack of vessels is a contributory 
cause. There are some heavy consignments of Cleveland 
foundry iron for Italy, nearly 30,000 tons having already been 
arranged for. In the early part of the week No. 3 G.M.B. 
Cleveland pig iron was sold at 67s. 6d. for early delivery, 
but the quotation has since fallen nominally to 67s. 
During the last few days as much as 73s. 9d. has been 
paid for No. 1, which is extremely scarce and in heavy 
demand, and the premium above the No. 3 price is now 
fully 5s. 6d. Quotations for the lower qualities are 
nominally governed by the price of No. 3, but as none of 
these qualities is now to be found in the warrant store 
makers are not prepared to make concessions because of 
the fall in the standard descriptions. Accordingly the 
prices quoted are purely nominal, No. 4 foundry being 
66s. 6d., No. 4 forge 66s., and mottled and white iron 
each 65s. 9d.—all for early delivery. 


Hematite Pig Iron. 


More encouraging accounts are given this week 
regarding the East Coast hematite pig iron trade. The 
Government announcement that licences are no longer 
required for exporting hematite to Italy has given con- 
siderable satisfaction to manufacturers, and a good trade 
is developing with our latest Ally. Some large orders have 
already been placed. A large amount of hematite is 
being consumed by the local steel works, and although 
the production has recently been increased, it is not more 
than sufficient to meet requirements. Makers still quote 
around 100s. for early delivery of mixed numbers. 


Iron-making Materials. 


The foreign ore position is governed almost 
entirely by the uncertainty as regards freights. Merchants 
will not take the risk of freights over the autumn, while 
consumers for a similar reason adhere persistently to a 
hand-to-mouth policy. Consequently, business is restricted 
to spot cargoes, and forward contracts are out of the 
question altogether. The average quotation for best 
Bilbao Rubio of 50 per cent. quality delivered in the Tees 
is about 25s. 6d. A new and disturbing factor is a 
threatened strike at the Spanish mines, which if it should 
actually occur will necessarily affect all existing values. 
At the moment very little business is passing in coke, and 
the sellers’ quotation for good medium furnace kinds is 
29s. delivered at the works. Events, however, point 
rather to a stiffening tendency. A big demand is springing 
up for coke for export, particularly of the better kinds, 
and this cannot but have a hardening effect on the market. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades 
attention is almost wholly concentrated upon the turning 
out of war contracts. Manufacturers are doing their 
best to clear up old commitments, but although there is 
still commercial inquiry, they are not in a position to 
deal with it. Owing to a natural disinclination to turn 
down profitable orders, especially when there are new 
accounts and the question of price is not the prime con- 
sideration, makers have booked beyond their capacity 
to execute. Now that the war authorities are vigorously 
pressing for deliveries some manufacturers find themselves 
in a difficult position. There is little change in the steel 
rail trade as regards new orders, and taken altogether the 
work at present in hand is decidedly below the average. 
Inquiries are anything but numerous and mostly for 
comparatively small quantities. Manufacturers are 
working under very great difficulties, and it is useless to 
disguise the fact that American firms are edging into the 
business of the British manufacturer more and more, 
now that the latter is hampered by all sorts of restrictions, 
and not the least by the scarcity of labour. The number 
of mills available on the North-East Coast for the rail 
trade has been reduced owing to plant at one time em- 
ployed on railway material being now devoted to the 
production of steel bars for shrapnel, which is a much more 
profitable branch of the trade at the present time than 
such humdrum work as the provision of railway material. 
Prices of all descriptions of finished iron and steel are 
very firm and show an upward tendency. The following 
are the principal market quotations :—Common iron bars, 
£11; best bars, £11 7s. 6d.; best best bars, £11 15s.; 
packing iron, £8; iron ship angles, £11; iron ship plates, 
£10; iron girder plates, £10; iron ship and girder rivets, 
£13 10s.; steel bars, basic, £10 15s.; steel bars, Siemens, 
£10 15s.; steel ship plates, £10; steel boiler plates, £11 ; 
steel ship angles, £9 15s.; steel sheets, singles, £11 5s. to 
£11 7s. .6d.; steel sheets, doubles, £11 10s. to £11 12s. 6d.; 
steel joists, £9 17s. 6d. to £10; steel hoops, £10 10s.; 
steel strip, £10 5s.—all less 24 per cent. Heavy steel rails, 
£8 15s. to £9; steel railway sleepers, £10 to £10 10s.— 
net f.o.b. Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron 
pipes, 1}in. to 2}in., £7 to £7 5s.; 3in. to 4in., £6 10s 
to £6 15s.; 5in. to 8in., £6 5s. to £6 7s. 6d.; 10in. to 16in., 
£6 5s.; 18in. to 24in., £6 5s.; cast iron columns, plain, 
£7 7s. 6d. to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d. 
—f.o.r. at maker’s works. [Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, £22 10s.—less 
the usual 4 per cent. 


Shipbuilding and Engineering. 


Great activity prevails in the shipbuilding 
industry. According to Lloyd’s shipbuilding register 
for the quarter ended June 30th the tonnage, excluding 
warships, now building at the ports of the Tyne, Wear, 
the Hartlepools and the Tees is 588,205 gross. The Hartle- 
pools have fifteen vessels of 71,350 tons gross, in course 
of construction, against nineteen of 85,406 gross tonnage 





on the same date last year; the Tees, thirty-one of 
83,165, against forty-two of 82,504; the Tyne, sixty-two 
of 270,854, against sixty-six of 285,157; and the Wear, 
forty-three of 162,836, against forty-five of 172,13. 
It will thus be seen that the work on hand is quite up io 
the average of last year. It is clear, however, that t\c 
work on merchant shipping is progressing more slow|y 
than it was ; and it may be added that that fact is possil))y 
one of the causes why the tonnage of vessels building i, 
fully up to the average. The engineering trades are 
working at great pressure, but there are several facts 
which militate against absolutely full production. One of 
these is the scarcity of small tools. 


The Coal Trade. 

Actual business in the coal market is confi 
within narrow limits. The tone, however, has decide '|y 
improved for practically all qualities, but particula:|y 
for best Northumberland steams, the collieries produciiy 
these qualities reporting a full trade until the end of July, 
The Coal Sales Bill, so far as it affects Northern peop), 
is at the moment receiving little attention, being practica! y 
obscured by the cloud in South Wales. Although lit: |e 
can be hoped for in the way of any extra business comiiy 
this way, there is nevertheless a disturbing influe:..« 
arising from the strike. Another important factor is tie 
stemming of considerable quantities of tonnage {ur 
Government account, which has steadied the mark: : 
and whilst best Blyth steams are firmly held at late pri: 
secondary grades are held for 6d. advance. There is a 
great amount of uncertainty in respect to values in ti 
near future, especially so far as export values are co). 
cerned, as the Bill to provide the limitation of the price 
of coal does not apply to any sale for export, and therefore 
it is quite likely that prices for shipment will show gre.‘ 
fluctuations, just as the demand is larger or smaller a: 
also as the surplus tonnage that collieries will have \. 
dispose of varies. In Durham fuels there are no priv 
changes, and though business continues very quiet, rates 
are maintained for most kinds. Bunker coals show a 
firmer tendency. There is rather a better inquiry and 
supplies are becoming more restricted. It is anticipated 
in several quarters that figures will shortly show an 
upward movement. Quotations are as follows :—Nort|i- 
umberlands: Best Blyth steams, 2ls. to 22s.;  secoid 
Blyth steams, 16s. 6d. to 17s.; Tyne prime steams, 1's. 
to 20s.; Tyne prime seconds, 16s. to 17s.; North Nort}i- 
umberland prime steams, 19s.; unscreened bunkers, 
15s. 9d. to 16s.; best households, 20s.; Blyth best smalls, 
15s.; second smalls, 12s. 6d. Durhams: Best gas, 20s. 
to 20s. 6d.; second gas, 16s. to 17s.; special Wear gas, 


2ls.; smithy, 15s. to 16s.; coking unscreened, 15s. to 
15s. 6d.; coking smalls, 14s. 6d.; ordinary bunkers, 


15s. to 16s.; best bunkers, 17s.; foundry coke, 35s.; gus 
coke, 27s. to 28s.; furnace coke, 30s. 








SHEFFIELD. 
(From our own Correspondent.) 


War Work and Electricity. 


THe accounts of the Sheffield Corporation throw 
an interesting light upon the effect of the general speeding- 
up which has taken place here since the outbreak of war. 
With two exceptions, I think, all the works using electricity 
for power purposes obtain the current from the Corpora- 
tion’s generating stations, and even in the two exceptions 
arrangements are made so that in case of failure of the 
private plant from any cause whatever the Corporation 
supply can be switched on without delay. The accounts 
show that the past year’s working—practically covering 
the war period—reveals the largest surplus ever made by 
the electricity committee, viz., £25,837. This result was 
reached in spite of the fact that the coal bill exceeded 
that of the previous year by no less than £6466 and that 
stores for other requirements had all cost very considerab!| 
more than in normal times. At forty-four and three- 
quarter millions the number of units sold exceeded that 
for the previous year by eighteen and a-quarter millions, 
and whilst it is true that to a great extent that large 
increase was accounted for by the fact that the committee, 
under a new arrangement, now supplies power for the 
tramways, the increase in general consumption was little 
less than the whole of the units used by the tramways 
department. Many of the steel works have entirely 
displaced their private plants and are taking the whole 
of their supply from the Corporation mains. Since my 
previous letter the City Council has held a meeting, at 
which an interesting statement was made that the average 
price received for electricity for all purposes was .971d. 
per unit, and that although the committee was faced with 
a probable extra expenditure against revenue of well over 
£20,000 during the current year, on account of the increased 
prices of materials alone, it did not at present propose 
to raise the price of electricity, the total cost of production 
per unit of which, notwithstanding the increase in the price of 
coal, shows a decrease. In recent years the use of gas, tov, 
for power and for heating furnaces has greatly developed, 
and Sheffield has enjoyed one of the cheapest, if not the 
cheapest, supplies in the country, the largest users for 
power having paid only 10d. per 1000 cubic feet. Unfor- 
tunately, the same causes which led to an advance in 
raw material prices generally have been responsible for an 
increase of 6d. per 1000ft. in the cost of gas, so that 
under much heavier requirements than is normally the 
case users of gas in the steel trades are finding the rising 
cost of manufacture added to by a 60 per cent. increase 
in the direction indicated, though, of course, it cannot 
be gainsaid that the tariff is still a low one compared with 
some districts, over which Sheffield has held an advantage 
in this respect for years. 


Municipal Engineering Schemes. 


Notwithstanding the fact that, in accordance with 
the directions of the Government, City Council undertak- 
ings are being curtailed as far as possible, including the 
suspension or postponement of tramway extensions 11 
very desirable directions, no objection has been raised 
to the continuance of one or two particularly interesting 
road and bridge schemes now being carried out under the 
direction of the city engineer, Mr. C. F. Wike. One is in 
connection with a new artery from the centre of the eity 
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to the Victoria railway station approach. This road is 
{o pass over the site of property which was typical of old 
Sheffield—including an ancient and long-forgotten furnace 
__and across the river, the latter being built over for some 
distance and entirely covered in. The second is the 
reconstruction of High Bridge, which spans the Don at 
(wlerton, one of the east-end districts of Sheffield. High 
Bridge, which was built one hundred and forty-four years 
avo, carries the main road to Penistone from the Sheffield 
}oundary into that of Wortley. Street improvements, 
jowever, have left the old bridge quite behind the times, 
for whilst the road on either bank of the river is 50ft. wide, 
tl bridge is not half the width, causing much inconveni- 
ence to traftic. The-new bridge will be as wide as the 
roads approaching it, and the gradient is to be 1 in 75, 
instead of 1 in 30. Being so much lower, the brick arch 
of the new bridge will be built under the existing stone 
arch without disturbing traffic, and under the causeways 
accommodation is to be made for gas, water and post- 
ollice services, and 18in. and a 12in. gas pipe, two Qin. 
water pipes, and seven post-office pipes for cables being 
laid down. The City Council has also decided to 
mcmorialise the Government in support of the immediate 
construction of a number of cottage houses at Wincobank, 
a piece of elevated land adjacent to the armament works, 
in order to meet the great need of more adequate accom- 
modation for the growing army of munition workers in 
this district. Col. Hughes, C.B., who is chairman of the 
local Munitions Committee, contends that what is really 
needed is a model village in wood and iron, which would 
provide the accommodation required during the war, and 
could be removed easily when the demand ‘had returned 
to normal proportions. Such a village was erected for 
the families of the men engaged on the Derwent Valley 
water scheme and proved quite satisfactory. 


Three Shifts or Two? 


In connection with the long hours which some of 
the men at the armament and other steel works are 
making, 1 have received a suggestion which might be 
considered worth passing on. It is that, instead of working 
two shifts, three might be managed. That, of course, 
would mean the employment of approximately one-third 
more men and also that wages, whilst being good, would 
not be what they are at present. As regards the number 
of men, there should not be any great amount of difficulty, 
for [ understand there are already many hundreds waiting 
an opportunity to be employed in shell-making or in any 
other capacity in munition manufacture, and as to wages, 
if these were smaller, the men would have the advantage 
of shorter and more regular hours, and would go to their 
work feeling fresher and more fit, with the result, one 
would imagine, that better results would accrue. At 
present thousands of men are feeling the tremendous 
strain of long hours, day after day, seven days a week 
whilst when a man falls out from sickness or sheer ex- 
haustion, his mate may have to work three shifts without 
a stop—that is, over thirty hours. I know cases in which 
itis done. Then, again, the continual strain, week in and 
week out, may have a great deal to do with the drinking 
habits of a minority of the men, for those with a weakness 
of that kind, finding themselves with a bare hour or two 
of leisure, spend it in a neighbouring ale-house and some- 
times return to duty more drunk than sober, and with a 
bottle or so of beer concealed about their clothing. The 
result in such cases is that a considerable portion of a 
night shift is slept away in some odd corner and time that 
is most valuable at this moment wasted. 


Round the Works. 


From what can be gathered, orders from the Far 
East and the Colonies are coming along better and are of 
a more important character. The only difficulty is about 
executing them. In most cases order books are more 
than full, and probably many contracts will have to go 
unfulfilled for months. The fault lies chiefly with those 
who have the placing of the business, for they are so 
insistent and prices are often of such a secondary concern, 
that manufacturers find it easier to accept the order and 
do the best they can. Although plenty of men are 
offering themselves as shell-makers, experienced hands 
for forges and rolling mills are still very short, and in 
consequence the finished trades engaged not only upon 
general lines but upon war work are prevented from 
reaching the output that otherwise would be easily possible. 
Many forges and rolling mills cannot run night shifts, 
although these are very badly needed. Case-hardening 
steel for war motor vehicles and aeroplane steel are very 
busy lines, and a distinct fillip has been given to the file- 
making branch. All the Allies continue making heavy 
demands upon steel and tool makers and a fair amount 
of business is being done, taking home and oversea require- 
ments together, in rail and tramway steel. Orders in the 
latter connection include a lay-out in manganese steel 
for a municipal undertaking, and the Sheffield Corporation 
has accepted the tenders of Cammell, Laird and Co. for 
500 steel tramway tires, and of Brown, Bayley and Co. 
for three special sets of 50 tramcar tires. The Rotherham 
Corporation has placed an order in Scotland for three 
motor omnibuses at £959 each. New overseas business 
includes steel for Yokohama, Shanghai, Calcutta, Delagoa 
Bay, Salisbury (Southern Rhodesia), Rio de Janeiro, 
Sekondi, Cobalt, Madras, Vladivostock, Colombo, 
Johannesburg and Lisbon, files for Singapore, Hong Kong, 
Beria, Santos and Alexandria, saws for Capetown and 
Santos, tools for Bombay, Toronto, Barcelona, Tuticorin 
(Tinnevelli), Madras and Bombay, hardware for Caleutta, 
blocks and cups for Touraine, implement parts for 
Colombo, Palanpur and Calcutta, and cutlery for Bombay, 
Madras and Calcutta. 


Colliers and the Price Limitation Bill. 


For the past week there has been almost more 
discussion of the Government’s measure for the limitation 
of coal prices than actual business in colliery circles. One 
must wait and see what amendments are carried in com- 
mittee, but as the Bill passed its second reading it is 
practically impossible here to find anyone to say an 
encouraging word about it. It is contended, in the first 


place, that the Government has introduced its scheme— 
so long anticipated—about three months too late, while, 
secondly, supposing that were not so, the limitation is 





designed to operate against coalowners only, who have 
reaped very little advantage from the high open-market 
prices of recent months, and the merchant—the middle- 
man—who has been heaping up his coffers all along, is 
to be left in peace to arrange his own margin of profit, 
unless means can be found to reach the latter by special 
taxation. In support of the argument that the Bill is 
too late, it is contended that the bulk of new contracts 
had been arranged by the end of June, and cannot be 
touched by the measure, which is not retrospective. In 
the ordinary way most coal contracts in the South York- 
shire and Derbyshire districts are fixed to run as from 
July Ist, but this year, in consequence of the unusual 
circumstances, this sort of business was being settled as 
early as April, by the end of which month a large tonnage 
had been contracted for at from 5s. to 6s. 6d. advance, 
whilst by the end of June all but a few specially large 
tonnage contracts had been fixed up. They cannot now 
be interfered with apparently, so that virtually all that 
remains to be influenced by the provisions of the new 
Bill is the tonnage which collieries may have available 
for the open market. That will be small, for it must 
be remembered that the output, as compared with that 
of June, 1914, is at least 30 per cent. less, and-if recruiting 
in the mining districts is continued it will be relatively 
smaller. In the light of these contentions, the measure 
appears to defeat its own ends. There is another point 
to which collieries here draw attention. The Bill provides 
for an advance of not more than 4s. per ton on the market 
value as at June 30th of last year, but at that time con- 
tracts were arranged at from 6d. to 1s. per ton reduction 
on the ruling prices, so that the Government proposal 
really means an advance of about 5s. instead of 4s., and 
it has been pointed out to me that one or two South York- 
shire collieries renewed a few weeks ago at considerably 
smaller advances than 5s. per ton. As to the clause in the 
Bill giving coalowners liberty to arrange their own values 
for export purposes, the question is asked, what is to 
prevent collieries, under a strong demand for shipment, 
disposing of all their surplus tonnage in that way, after 
satisfying contract commitments, leaving nothing for 
open market inland sales ? If that were done collieries, 
with all their contract business safely out of reach of the 
Limitation of Prices Bill, would be able to realise higher 
values for their remaining tonnage, and thus the measure 
would have become quite futile. This, at any rate, is 
about the light in which the Bill has been regarded up 
to the moment of writing. 


Pig Iron and Billets. 


There has been no particular change in the con- 
ditions of the pig iron markets during the week, except 
it is that consumers of West Coast hematite iron seem less 
optimistic of a development in their favour. Makers are 
determined to yield no ground, and their firmness is 
favoured by circumstances, for they are fairly fully occupied 
with forward business, and prices generally remain at 
about 118s. to 120s. for Bessemer mixed numbers, delivered 
Sheffield, though, as was the case a week ago, lower figures 
are occasionally heard of. East Coast hematite is distinctly 
easier, largely owing, no doubt, to the fact mentioned in 
my previous letter, viz., that some furnaces have been 
changed from Cleveland iron to hematite. The result is 
that plenty of iron is available, more, in fact, than is 
immediately required, and whilst makers’ prices are still 
quoted as about 106s. 3d., delivered Sheffield, for mixed 
numbers, there are stated to have been sales at fully 
2s. fd. less. In common irons, most Lincolnshire makers 
are giving chief attention to basic, for which there is a 
tremendous demand, though foundry and forge are not 
without a certain amount of inquiry. As a rule the values 
for these are a few shillings higher than Derbyshire makes, 
but as low as 70s. for foundry has been heard of recently. 
Derbyshire iron is not selling freely at all, and even the 
putting out of several furnaces does not seem to have 
improved matters much, quotations remaining at about 
69s. for forge and 71s. for foundry. As regards billets, it 
is next to impossible now to place fresh business for 
basic qualities. Makers are delivering fairly well on 
contract, but have little to spare, so that £9 for soft and 
£9 10s. for hard basic billets are little better than nominal 
figures. American makes continue to come over with 
comparative freedom, but whilst £7 5s. c.i.f. is about the 
quotation, values vary a good deal, according to shipment 
facilities and quality. The demand for acid billets is 
fully maintained, quotations appearing to be unchanged, 
except for special high-carbon Siemens, which is as high 
as £13 15s., showing a difference of £1 15s., compared with 
ordinary acid qualities, which are generally only 20s. lower 
than the special. 





Fuels. 


On the whole the steam coal market is consider- 
ably firmer than it was a short time ago, which is prin- 
cipally due to the larger tonnages dealt with for shipment 
to neutral countries. The forward market is still very 
uncertain, and for the most part both buyers and sellers 
are inclined to wait for the present, or at any rate until the 
new Coal Bill has taken more definite shape, as a number 
of amendments seem to be anticipated. The local demand 
continues to keep on a very large scale, but works have 
no difficulty in obtaining full supplies ; indeed, in many 
cases increased deliveries are being obtained for use during 
the approaching holidays, though it is expected that, as 
at Easter and Whitsuntide, pits will not set down for the 
usual four days, limiting the stop to as brief a time as 
possible. The slack market is not quite so strong, which 
is no doubt due to the smaller tonnage of this class of 
fuel being dealt with for shipment. Prices are fairly 
steady, but on the whole they are inclined to a lower 
level. Current quotations for steam coal are per ton at 
pits as follows :—Best South Yorkshire hards, 17s. to 
17s. 6d.; best Derbyshire hards, 16s. 6d. to 17s.; second 
quality, 15s. 6d. to 16s.; steam cobbles, 15s. to 16s. The 
demand for house qualities is fairly steady, but not par- 
ticularly strong. Blast furnace coke is an active market, 
with prices very firmly held at from 25s. to 25s. 6d. per 
ton on rail at ovens. 














SCOTLAND. 
(From our own Correspondent.) 
The Trade Outlook. 


THERE is a lull in business meantime, particu- 
larly in Glasgow and the West of Scotland, owing to the 
annual holidays. The stoppage is, of course, curtailed 
this year, and in some cases where Government work is 
in progress there will be no cessation of work; but for 
the most part the closure will only extend for about a 
week. The works have been running fuli steam ahead in 
order to ensure a record output before closing. Repairs 
and renewals of an extensive nature will be carried out 
during the stoppage. It appears to become more and 
more evident that there is an approaching iron and steel 
famine, accompanied by a much higher level of prices than 
has been customary for a number of years, and con- 
sumers both at home and abroad are looking well ahead 
as regards their future requirements. While America 
and also Canada will both be available as sources of supply, 
the Government demands for high tensile and tested steel 
and other materials, instead of decreasing, are becoming 
more insistent and more stringent restrictions are being 
put into operation at the various producing works. Further, 
there are indications that this restrictive policy is about 
to be extended and that in the near future some of the 
works will be entirely devoted to the production of 
munitions, waile others will be so far curtailed in their 
operations that certain mills will be entirely commandeered 
for Government requirements. There are, at the same 
time, large demands from the French and Russian Govern- 
ments, and these cannot be ignored any more than those 
of our own authorities. In consequence of all this ordinary 
business is being ignored to an increasing extent and the 
position of the private merchant cannot be anything but 
serious. Business for some time back has been almost 
entirely confined to the working off of old contracts, and 
when the smallness of fresh contracts is taken into account 
the position of the ordinary merchant cannot fail to give 
rise to considerable apprehension. On the other hand, of 
course, it may be that in the course of alterations all pri- 
vate concerns will be included in the munitions scheme. 
In the meantime, however, private traders would be well 
advised to do everything possible to put their various 
concerns on a firm basis in view of eventualities. 


Labour. 


It is difficult for the uninitiated to realise the 
standpoint of a person or persons who appear to be able 
to justify their participation in a general strike during a 
period of such danger to the country as the present. It 
is generally recognised that the worker is entitled to larger 
remuneration under the existing conditions of living, and 
in most cases advances have been gran on @ seemingly 
generous scale in practically every trade and to every 
class of worker. There appears, however, to be no end to 
the agitation for increases, and an instance of this is a 
further demand from the Scottish miners which has been 
forwarded to the Scottish coalmasters’ secretary, putting 
forward a claim for an advance in wages of 25 per cent. 
on basis rates. The wage was only lately increased to 
8s. 3d. per day by the award of Sir George Askwith, who 
acted as neutral chairman at the last meeting of the 
Scottish Conciliation Board. Various increases to muni- 
cipal workers have been granted from time to time, and 
during the week the Paisley and District Tramway Com- 
pany intimated that from July 19th the war bonus of 
its employees would be doubled. Werkers whose wages 
exceed 20s. will receive a bonus of 4s. per week, and those 
whose wages do not exceed 20s. a bonus of 2s. per week. 


Pig Iron. 


The number of furnaces in blast in Scotland at 
present is sixty-seven, four fewer than in the preceding 
week and three more than in the corresponding week of 
last year. Pig iron continues strong, with a good demand 
for home consumption, but there is little improvement in 
the export trade. Makers are booking a fair amount of 
business in the aggregate, though buyers generally are 
limiting their purchases mainly to qualities required to 
cover their immediate needs. Business in the warrant 
market has been quiet and irregular during the past week. 
Transactions were recorded down to 66s. 9d. cash and a 
subsequent full recovery was followed by a reaction to 
67s. per ton cash buyers, showing a decline of 6d. per ton 
compared with the preceding week. The total turnover 
amounted to 11,000 tons. Stocks continue to decrease 
and now amount to 146,233 tons, compared with 81,388 
tons at the same period in 1914. The total shipments of 
pig iron since the beginning of the year amount to 89,323 
tons, compared with 125,884 tons for the corresponding 


period last year, a decrease of 35,561 tons. 


Quotations. 


The prices of Scotch pig iron are unchanged and 
are quoted as follows :—Monkland, f.a.s. at Glasgow, No. I, 
80s. 6d.; No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; 
Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 85s. 6d.; 
No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder, and 
Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, at 
Ardrossan, No. 1, 86s.; No. 3, 81s.; Eglinton, at Ardrossan 
or Troon, No. 1, 80s.; No. 3, 79s.; Dalmellington, at Ayr, 
No. 1, 8ls.; No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; 
No. 3, 80s.; Carron, at Leith, No. 1, 86s.; No. 3, 81s. per 
ton. 








Manufactured Iron and Steel. 


The steel and ironworks in the Glasgow and 
West of Scotland district have been closed for the greater 
part of the week for the fair holidays. Operations will not 
be generally resumed until Monday, 26th inst. Larger 
deliveries have been asked for lately than at any time since 
the war began, and in some cases premiums have been 
paid in order to secure the necessary supplies. Steel 
makers are extremely busy in sectional material, but 
especially in steel bars of high tensile quality. Plates are 
perhaps not in quite so good request, but good lines are 
being placed. There is still great pressure for deliveries 
on Admiralty and War-office account, and mills are being 
taxed to their utmost. Prices remain firm and are quoted 
as follows :—Boiler plates, £10 5s. to £10 10s.; ship plates, 
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£9 10s. to £9 15s.; angles, £9 15s. per ton, less 2} per cent. 
delivered Clyde or equal or for export f.o.b. Glasgow. 
Makers of black sheets are extremely busy, the heavier 
sizes still getting the bulk of the orders. This unusual 
demand has rather altered the conditions of the trade 
with regard to extras, and makers are now disposed to 
quote an overhead price against definite specifications. 
The price quoted for sheets ,{;in. is now about £11 7s. 6d. 
In the galvanised branch of the business little progress 
can be made meantime on account of the high price of 
spelter. Owing to the spelter famine makers are inclined 
to specialise in black-painted flat and corrugated sheets, 
which, if re-painted regularly will last for years and are 
about half the present cost of the galvanised article. 
Malleable ironmakers are full up with work ; in fact, they 
have more orders than can conveniently be dealt with, 
and arrears of deliveries are accumulating. The iron and 
steel departments are fully occupied. Prices are stiffer 
again. ‘* Crown” bars for home delivery are quoted £11 
per ton, less 5 per cent. for home delivery, and £10 10s. 
net for export. Steel bars are quoted £11 10s. per ton for 
home delivery and £11 for export. Makers of iron and 
steel tubes are now in a better position. A very large 
business is being done on Government account, while 
the export trade shows signs of improvement. 


Coal. 

A better feeling exists in the Scotch coa trade 
and quotations are again tending higher. The general 
demand is fair and the outlook at present is more promising. 
The restricting of licences continues to prove a disturbing 
factor. New markets are not easily found, and collieries 
in Fifeshire and the Lothians particularly have found 
themselves in an awkward position. Conditions are 
gradually righting themselves, but in the meantime busi- 
ness has been almost at a standstill. The trade in the 
West of Scotland, however, is regarded as fairly satis- 
factory. Best splints are in better request at firmer 
prices, while the better qualities of ell coal are very well 
sold. Navigations are fully contracted for and prices are 
relatively satisfactory. Ordinary steams, on the other hand, 
are rather plentiful. Smalls of all sizes are in a favourable 
position, with treble nuts the strongest feature. The 
aggregate shipments from Scottish ports during the past 
week amounted to 230,319 tons, compared with 245,404 
in, the preceding week and 356,954 tons in the corre- 
sponding week of last year. Ell coal is quoted f.o.b. at 
Glasgow, 15s. 9d.; splint, 15s. 6d. to 19s. 6d.; navigations, 
2ls. to 23s. 6d.; steams, 14s. to 17s. 6d.; treble nuts, 
17s. 6d. to 18s.; doubles, 16s. 6d. to 16s. 9d.; singles, 
l6s. 3d. to 16s. 6d.; best screened navigation coal, f.o.b. 


at Methil or Burntisland, 24s. to 25s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


At the time of writing a week ago the South 
Wales coal trade was on the verge of a stoppage, owing 
to the failure of negotiations over the new wage agree- 
ment. The expected happened, and since that time all 
the miners have been idle, and many of them have gone 
off on holiday. The proclamation of the Government has 
been as completely ignored as if it had not taken place, 
that is so far as the miners are concerned, although their 
leaders have freely condemned the action of the Govern- 
ment in this respect. The appeal of the Executive of the 
Miners’ Federation that the men should continue at work 
fell almost entirely on deaf ears, and about 200,000 men 
left their work, the only exceptions throughout the whole 
coalfield being the men numbering about 800 employed 
at two collieries which largely produce gas coal. Since 
that time the Government, the coalowners and the men 
have all in turn been roundly abused for the crisis which 
arose, but there seemed no way out of the difficulty except 
by giving the men all they asked for. Mass meetings of 
miners galore were held at which resolutions in most cases 
were passed re-affirming the decision of the delegates’ 
conference that there should be no work until their terms 
were conceded. The delegates from the coalfield for the 
second time in a week over-ruled the recommendation of 
the Executive Council, and the card vote taken at the 
conference on Thursday, July 16th, showed a majority in 
favour of continued idleness in the coalfield of 41,500. 
Following on this decision the Executive Council had 
interviews in London with the President of the Board of 
Trade, but without obtaining any satisfaction or making 
any progress towards a settlement. Mr. Runciman had 
put forward the best terms the Government could offer, 
but they were not acceptable, inasmuch as the miners 
insisted that a new minimum must be established to take 
the place of the old, and that a new equivalent selling 
price must be set ‘up as a definite basis for any future 
advances by the independent chairman of the Coal Con- 
ciliation Board. Further, the men stood firmly for a 
three years’ agreement, a point which the Government had 
not conceded, and what was more the men’s leaders 
demanded that the Royal Proclamation bringing the 
South Wales miners under the Munitions of War Act 
should be withdrawn. The position generally at the end 
of last week was about as bad as it could possibly be. The 
men’s leaders renewed their full demands, while it was 
impossible for the Government to alter their attitude to 
such an extent as was indicated by the leaders. The 
Miners’ Executive therefore came to Cardiff, and there 
seemed every prospect of the situation continuing hopeless, 
until on Monday it was announced that Mr. Lloyd George 
(Minister of Munitions), Mr. Walter Runciman (President 
of the Board of Trade) and Mr. Arthur Henderson were 
coming to Cardiff to see what could be done on the spot. 
On Monday night the Cabinet Ministers had close on 
three hours’ consultation with the Executive Council and 
on Tuesday morning and afternoon further interviews 
took place with the Executive Council of the miners and 
the coalowners’ representatives, with the result that such 
good progress was made that at five o’clock Mr. Lloyd 
George was able to submit a draft agreement acceptable 
to the Executive Council of the miners with the exception, 
of one point arising under Lord St. Aldwyn’s agreement, 
which provided that men must work four-fifths of a week 
before becoming entitled to the minimum wage rate. 





The miners’ leaders wanted this relaxed so that colliery 
workmen should not have to work the full four-fifths, and 
ultimately agreement was arrived at in time for the 
leaders to leave for their constituencies and place the 
details of the proposed agreement before the men. It 
was further arranged that a delegates’ conference should 
be called, when it was confidently expected that the 
delegates would pass a resolution advising miners forth- 
with to resume work. 


The Terms of Settlement. 


The actual terms of settlement arrived at by Mr. 
Lloyd George and the other Cabinet Ministers with the 
Executive Council of the miners states that on receiving 
the assurance that the South Wales Miners’ Federation 
accept a settlement on the lines proposed on behalf of 
those whom they represent and that the men will imme- 
diately return to work on those terms, his Majesty’s 
Government undertake to secure the acceptance of the 
terms by the employers’ representatives. Shortly, the 
terms agreed on are :— 

(1) The agreement to continue in force until the expira- 
tion of six months after the termination of the war, and 
thereafter until the lapse of three months after notice 
has been given by one of the parties to terminate it. 

(2) Surfacemen’s rates granted without disabilities. 

(3) Night men to receive six turns for five. An accident 
in connection with a workman’s employment shall not be 
a bar to his benefit by the bonus turn. 

(4) The new standard 10 per cent. shall operate as a 
minimum. None of the equivalents mentioned in the late 
agreement of selling prices opposite percentages are to 
be inserted in the new agreement, but nothing shall 
prevent the independent chairman in determining future 
alterations of wages from considering what is a fair 
equivalent price for the new minimum. 

(5) Standard rates for underground day wagemen, which 
at present are less than 3s. 4d. per day, shall be advanced 
to 3s. 4d. per day, plus 50 per cent. The new standard 
rates for other underground wagemen shall be either their 
existing rates or the rates applicable to them under the 
Minimum Wage Act, whichever are the higher, plus 
50 per cent., provided that where such last-mentioned new 
standard rates are determined by reference to a rate fixed 
under the Minimum Wage Act they shall be subject to 
the rule applicable to such rates pending the decision of 
an arbitrator appointed by the Board of Trade on the 
question what special rates, if any, shall apply in cases 
in which these rules are not observed. 

(6) The agreement shall apply to all workmen who are 
members of the South Wales Miners’ Federation. 

(7) The question of the rate for the anthracite collieries 
as compared with those for other collieries shall be the 
subject of inquiry. 

(8) Any matter upon which the parties fail to come to an 
agreement shall be referred to the President of the Board 
of Trade, and his decision shall be final. 

(9) The whole of the terms operate as from the date of 
the resumption of work. b 

(10) It is mutually agreed between the parties that 
no one shall be penalised for the part taken by him in the 
present dispute, and that every effort shall be made by 
both parties and by those whom they represent to main- 
tain and to increase the output of coal to meet the national 
needs during the present emergency. 


LATER. 


On Wednesday morning the delegates’ conference 
which had been called together ratified the agreement 
which had on the preceding day been arrived at between 
Mr. Lloyd George and the Executive Council of the Miners. 
The majority in favour was overwhelming, but still there 
were some present who evidently were desirous of prolonging 
anxiety over the whole strike by proposing that the final 
decision should be left to the workers. It would in the end 
have been all the same, as the miners have shown that 
they are tired of remaining idle, but still the proposal 
to have a ballot, which was declined a week ago, rather 
savoured of an extremist dodge for continuing the fight. 
An official report was issued from the miners’ side, which 
stated that the Council of the Miners’ Federation having 
considered the terms of settlement, unanimously resolved 
to recommend the conference to accept them, they having 
received in addition to those terms an assurance that the 
rate of wages payable to the workmen on the resumption 
of work should be 18} per cent. above the 1915 standard, 
and that the workmen are to have the right to make an 
application at any time to vary the general rate of wages. 
This resolution at the conference was carried by an over- 
whelming majority, and telegrams were sent to the 
different lodges instructing the night men to start on 
Wednesday night. At the close of the conference Mr. 
Lloyd George, Mr. Walter Runciman, and Mr. Arthur 
Henderson addressed the gathering, the Minister for 
Munitions urging the men to make up for lost time. News 
of the settlement created the utmost satisfaction in com- 
mercial circles, but there is not likely to be much business 
before next week. Many miners are away, and outputs 
are not expected to be very good until next week. The 
result is that the collieries cannot accept any stems 
for coals until they know their position and what the 
Admiralty intends to do. The general impression is 
that prices of coal will improve, but it depends entirely 
on the Admiralty. So far there is no market. 


Limitation of Price of Coal. 


Mr. Walter Runciman’s Bill for limiting the 
price of coal while affecting the South Wales’ trade in a 
lesser degree than any other coalfield in the United King- 
dom, has not failed to arouse considerable criticism as 
an incomplete and ill-advised measure which is certain 
if put into effect to cause endless difficulties in so far as it 
affects the industry. In the first place, it limits the price 
for supplies for home consumption so far as the colliery 
owner is concerned, but leaves unscathed the middleman. 
So far as the colliery owner is affected, it provides that 
coal shall not be sold at a price exceeding by more than 
the standard amount per ton, viz., 4s., or in special 
circumstances a higher figure, the price at which the same 
coal was sold in the twelve months ended June 30th, 1914. 
There is certain to be great difficulty and inconvenience 


arising as between buyer and seller as to whether the | 


conditions were similar and the quality of the coal the 
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same to start with, but the position is that owners who 
contracted in 1913 for the sale of coals over the following 
year at a figure which in most cases turned out to be a 
bad price, will in the future have to continue to sell at an 
unprofitable figure even when the standard of 4s. is added, 
inasmuch as this, it is contended, does not cover the 
increase in working costs. The Bill does not touch coal 
for export, and this fact gives some ground for the belicf 
that the Government intends to place a duty on exports. 
There has for some time been a rumour afloat to this effect, 
and the report is that the duty is to be 2s. 6d. per ton. 


Terms of Payment. 


On Thursday in last week a meeting of colliery 
owners was held in Cardiff when it was decided that on 
and after that date all contracts and sales of coal entered 
into for shipment f.o.b. on and after January Ist next the 
terms of payment should be net cash at fourteen days 
or cash against invoice, less } per cent. at the option of 
the seller. At the present time, the system is net cash at 
thirty days or cash against invoice less } per cent., at 
the option of the seller, although the bulk of business 
is done on the latter basis. The meeting was not unaniim- 
ous, several owners present being averse to any change 
being made at the present time. One of the arguments 
put forward for the alteration has been that had it been 
payment at fourteen days instead of thirty days prior 
to war breaking out, the amount of money owing to Cardifi 
firms would have been half what it actually was, viz., 
over £1,250,000, while it was contended that after the 
war the financial position generally may be so serious 
that to continue giving thirty days’ credit might be risky. 
Middlemen naturally strongly oppose the change, as it wil! 
mean that as they have to give credit abroad, and long 
periods of credit in some cases, they will be out of thei: 
money for a considerable time. It is expected that mor: 
will be heard from the middlemen on the question before 


long. 


Coal Exports. 


Exports last week did not suffer to such a material 
extent as was expected considering the crisis in the coal- 
field, although it is certain that there will be a greater 
falling off during the current week, as almost all shipments 
were suspended other than those on Admiralty account. 
Last week the total shipments from Cardiff, Newport, 
Swansea and Port Talbot amounted to 375,470 tons, as 
compared with 569,060 tons in the corresponding period 
of last year, a decrease of 193,590 tons. The peculiar 
circumstance is that Cardiff made a better show than 
for several weeks, and dispatched 235,057 tons, or 
136,507 tons less than a year ago. Shipments to South 
America were better, 14,194 tons being sent to Buenos 
Aires. Newport accounted for 73,586 tons, which was 
only 8239 tons less than a year ago. Of this quantity, 
11,008 tons went to Buenos Aires. Swansea was respon 
sible for only 47,254 tons, or a decrease of 31,396 tons. 
Port Talbot’s shipments, amounting to 19,573 tons, were 
17,448 tons below the total of twelve months ago. 


Effect on Industries. 


The coal strike naturally had far-reaching effects 
upon other industries. At the Ebbw Vale Steel, Iron and 
Coal Company’s works, the stoppage of coal resulted in 
the immediate damping down of the coke ovens and blast 
furnaces. Patent fuel works belonging to the Crown 
Preserved Coal Company, the Anchor Patent Fuel Com- 
pany and the Star Patent Fuel Company, at Cardiff, were 
compelled to stop, throwing out of work temporarily 
over 600 men. Railwaymen were compelled to work short 
time only. At the various docks numbers of men were 
idle owing to the restricted amount of shipping, while at 
the Neath Galvanising Works the mills had to stop on 
Monday, throwing 200 men out of employment. Six 
mills at the Glantawe Tin-plate Works, Pontardawe, 
were unable to start on Monday owing to the shortage of 
coal, and five mills at Messrs. Gilbertson’s works at 
Pontardawe were obliged to close down on Monday 
afternoon, in addition to two steel furnaces. Other works 
were only just managing to scrape along. 


Current Business. 


Ever since the miners ceased work business on 
the coal market has been practically at a standstill. The 
Admiralty authorities took all precautionary measures 
for safe-guarding their interests, so that as regards all 
large coals and the bulk of the small qualities exportation 
so far as the ordinary merchant was concerned was rendered 
impossible. Exceptions were made in a few cases in 
which the coals were required for important works for 
our Allies, while a few small lots of smalls changed hands. 
Best bunkers were unobtainable, but Newport smalls 
were reported to have been sold at 20s. 6d., which is Is. 
advance on the price ruling before the strike. Patent 
fuel was out of the question as the works were idle, and 
there was no business of any account passing in pitwood, 
which remained about 24s. to 25s. 


Nominal Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 25s. to 26s.; ordinaries, 
24s. to 25s.; best drys, 27s. to 28s.; ordinary drys, 25s. 
to 26s.; best bunker smalls, 20s. to 20s. 6d.; best ordinaries, 
18s. to 19s.; cargo smalls, 15s. 6d. to 16s. 6d.; inferiors, 
14s. 6d. to 15s. 6d.; washed smalls, 21s. to 22s.; best 
Monmouthshire black vein large, 25s. to 26s.; ordinary 
Western Valleys, 22s. 6d. to 23s. 6d.; best Eastern Valleys, 
2is. 6d. to 22s; 6d.; seconds, Eastern Valleys, 20s. 6d. 
to 21s. 6d. Bituminous coal: Best households, 29s. to 
30s.; good households, 27s. to 28s.; No. 3 Rhondda large. 
26s. to 27s.; smalls, 21s. to 22s.; No. 2 Rhondda large. 
19s. to 21s.; through, 18s. to 19s.; smalls, 16s. to 17s.; 
best washed nuts, 25s. to 27s. 6d.; seconds, 23s. 6d. to 
25s.; best washed peas, 24s. to 26s.; seconds, 20s. to 
2Is. 6d. Patent fuel, 33s. to 35s. Coke: Special foundry, 
42s. to 43s.; good foundry, 38s. to 40s.; furnace, 32s. 
to 34s. Pitwood, ex ship, 24s. to 25s. 


Newport (Mon ). 


The market in Monmouthshires has, like all 
others, been in a state of suspense. There has been prac- 
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tically no business that can serve as any useful guide to 
future operations, and as a consequence pre-strike prices 
are the only figures that can be indicated. Quotations 
are, however, likely to be withheld for some days after 
work is resumed in the coalfield and until more settled 
conditions prevail. Then it is likely that they will show 
an advance on the appended prices. Nominal quotations : 
—Steam coal: Best Newport black vein large, 25s. to 
25s. 6d.; Western Valleys, 23s. to 24s; Eastern Valleys, 


21s. 6d. to 22s.; other sorts, 19s. 6d. to 20s. 6d.; best 
smalls, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Bitu- 


minous coal: Best house, 27s. to 28s.; seconds, 25s. to 
26s. Patent fuel, 34s. to 35s. Pitwood, ex ship, 24s. to 
25s. 

Swansea. 

The strike has been the sole topic of discussion, 
the exclusion of business which has been rendered 
impossible. Quotations are therefore purely nominal :— 
Anthracite: Best malting large, 23s. to “3. second 
malting large, 22s. to 9d.; big vein large, 21s. to 
23s. 6d.; red vein large, 18s. to 19s.;  machine-made 
cobbles, 31s. 6d. to 34s.; French nuts, 33s. 9d. to 35s.; 
stove nuts, 3ls. to 32s.; beans, 24s. 3d. to 25s. 3d.; 
machine-made large peas, 18s. to 18s. 9d.; rubbly culm, 
10s. 9d. to Ils. 6d.; duff, 6s. to 6s. 6d. Steam coal : 
Best large, 24s. 6d. to 25s.; seconds, 22s. to 24s.; bunkers, 
l6s. 6d. to 18s. 3d.; smalls, 13s. to 15s. Bituminous 
coal: No. 8 Rhondda large, 24s. 6d. to 25s. 6d.; through 
and through, 23s. 6d. to 24s.; smalls, 19s. 6d. to 20s. 6d. 
Patent fuel, 30s. to 32s. 


to 





22s. 























Tin-plates, &c. 
The following are the official quotations from the 
Swansea Metal Exchange :—Tin-plate and other quota- 








tions: I.C., 20 14 112 sheets, 19s.; I.C., 28 x 20 

56 sheets, 19s. 6d. to 19s 9d.; I.C., 28 x 20 x 112! 
sheets, 38s. to 38s. 6d.; I.C. ternes, 28 20 112 sheets, 
34s. to 35s. Galvanised sheets, 24 g., £20 to £20 10s. in 
bundles. Block tin, £164 10s. per ton cash, £160 10s. 
per ton three months. Copper, £74 10s. per ton cash, 
£76 per ton three months. Lead: English, £25 15s. 


per ton; Spanish, £24 15s. per ton. Spelter, £102 per ton. 
Iron and Steel: Pig iron: Standard iron, 66s. 3d. per 
ton cash, 66s. 8d. one Month ; hematite mixed numbers, 
95s. per ton cash, 95s. 6d. one month ; Middlesbrough, 
7d. per ton cash, 67s. one month ; Scotch, 73s. per 
cash, 73s. 6d. one month; Welsh hematite, 105s. to 
6d. dd.; East Coast hematite, nominal; West 
Coast hematite, nominal. Steel bars: Siemens, £7 5s. 
to £7 10s.; Bessemer, £7 5s. to £7 10s. Steel rails, heavy 
sections, £9 2s. 6d. per ton. 


66s. 
ton 
107s. 


Newport Metal Exchange. 

Operations in the iron and steel trades have 
been practically suspended owing to the coal strike, and 
as a consequence prices are in almost all cases nominal. 
The exhaustion of stocks of coal meant the closing 
down of several works, and it will probably be another 
week before a resumption can be made. Munitions 
production has been materially interrupted, supplies 
being restricted and in some cases suspended altogether. 
There has been no change in tin-plate bars at £7 5s. to 
£7 10s., Bessemer and Siemens. Rails remain on the basis 
of £9to £9 5s. The inquiry is fairly good. Welsh hematite 
is nominally 105s. to 107s. 6d., and iron ore values are 


unchanged. ‘Tin-plates are firm, last prices of 19s. 3d. 
for 20 14 and 39s. for 28 20, Siemens and Bessemer, 


being maintained. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, July 9th, 1915. 

Tue lack of sufficient ocean transportation accounts in some 
measure for the slowness in placing large orders for material 
from abroad. The outflow of supplies ordered during three 
months has hardly begun. Considerable anxiety is felt as to 
the unobstructed outflow of material to Europe. Additional 
manufacturing facilities are being established as rapidly as 
possible. It will be well into autumn before the American outflow 
of supplies can make much impression on war activities. By 
the opening of 1916 the facilities for manufacturing will surprise 
and gratify European purchasers. Agents of European Govern- 
ments are on the ground and understand the situation, especially 
with reference to 1916 activities. All available mill capacity 
for wire production is taken up for some time ahead. The same 
is substantially true of tin-plate ; very large shipments continue 
to be hurried forward. All mills are working to capacity, the 
last order being for 140,000 boxes. Two tin-plate plants in the 
Pittsburg district will immediately build thirty-eight additional 
mills, which will very greatly increase output ; other important 
tin-plate enlargements are contemplated. Orders for 10,000 
cars for home use will be placed this week. Shipbuilding activities 
are at fever heat, and more business is in sight than can be taken 
care of to meet the wishes of ship users. A contract will be 
placed this week for a 6000-ton ship. The pressure on machine 
tool makers is very urgent, and for machines to make machines. 
American enterprise is taking every chance to meet expectations 
from abroad. Prices do not advance much; with all the 
urgency for supplies quotations keep within reasonable bounds. 
After four weeks of comparative quiet in the copper market, 
following the sale of some 200,000,000 Ib. in early June, a new 
buying movement is looming up. All the larger mines are 
now up to their full capacity. Electrolytic holds firmly at 
or a little above 20}. No reliable information is yet available 
as to the possible increase in copper production in six months. 
Low-grade mines are being worked to the limit. A strike in the 
Joplin region jeopardises the lead market at present. 








FORTHCOMING ENGAGEMENT. 


SATURDAY, JULY 

THE INSTITUTION OF LOCOMOTIVE ENGINEERS.—Caxton Hall, 

Westminster. Meeting for consideration of memorandum and 
arcicles of association. 3 p.m. 


247TH. 


WEDNESDAY, JULY 28ru. 

RoyaL Society or Arts. 
W.C. Special War Lectures : 
Charles R. Darling, with experimental illustrations. 


John-street, Adelphi, London, 
“Field Telephones,’”’ by Mr. 
4.30 p.m. 











Contracts.—-The Monometer Manufacturing Company, 
Limited, has received from ten separate customers orders for 
furnaces of different types. Among these are five furnaces for 
lead, three for aluminium, two for tin and one for white metal. 
It has also received two ezders for heat cont™ iiers. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. . 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


3287. February 7th, 1914.—-Vatve Mecuanism, G. 
20, Stiilpnagelstrasse, Westend, near Berlin. 

In this invention a single lift valve controls both the admission 
and the exhaust. The fuel is admitted through openings formed 
in the valve seat. The commencement of the admission is con- 
trolled by the fall in pressure in the cylinder during the suction 


Becker, 
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stroke and its termination, mechanically by the closing of the 

valve. A current of air created in any suitable way is directed 

across the mouth of the port through the duct shown. This is 
relied upon to draw the exhaust gases out of the cylinder and 
to charge it with fresh air for the next cycle.—June 30th, 

1915. 

2447. February 16th, 1915.—Suprpityine INJecTION AIR, 
C. Day, G. E. Windeler and P. Grant, all of Mirrlees, 
Bickerton and Day, Limited, Hazel Grove, near Stockport. 

In engines using compressed air to inject the fuel it is cus- 
tomary to vary the pressure of the air according to the load on 
the engine. For this purpose a throttle valve is provided in 
the compressor inlet. According to this invention, the throttle 
valve A is operated by the core of a solenoid B. The current 
in this solenoid is controlled by a pressure gauge C provided 
with two pointers. One of these pointers registers the air pres- 
sure in the usual way. The other is connected up to the engine 
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governor as shown on the left. When they are directly over one 
another, two contacts on them establish a circuit, through which 
energy may flow from the battery D to the solenoid drawing up 
the core and opening the throttle valve. When the pointers are 
separated the circuit is broken, and the throttle valve is closed 
by the spring E. When the circuit is closed and the throttle 
valve open, the compressor will deliver more air than required 
by the engine. The pressure pointer thus moves away from the 
other, the circuit is broken, the throttle valve is closed and the 
air pressure is lowered. This adjustment will go on until the 
air pressure is regulated to suit the load on the engine.— 
June 30th, 1915. 

18,903. August 21st, 1914.—CompreEsseD Air STARTER, James 

Martin, 1020, Argyle-street, Glasgow. 

This starter when its crank shaft is driven reversed acts as 
an air compressor. It has four single-acting cylinders arranged 
in pairs vee-wise. Between the cylinders the body is bored out 
to reeeive a hollow spindle A driven by gearing from the starter 
crank shaft. Four ports B in the body lead one into each cylinder. 
A circular valve C on the spindle A alternately opens each port 
to the air supply in the chamber D and to the exhaust passage 
constituted by the hollow spindle. The valve C is provided 
with two keyways, in which the ends of a key passing through 





' the spindle fit. The valve is pressed down on its seat by a spring 





acting on this key. and is thus free to act as a non-return valve 
when the starter is run as a compressor. In this condition the 
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free air enters the cylinders through the ports E,—June 30th, 
1915. 


DYNAMOS AND MOTORS. 


8258. April Ist, 1914.—ImMPROVEMENTsS IN PoLYPHASE Com- 
MUTATOR ELectric Macuives, Siemens-Schuckertwerke 
G.m.b.H., of Askanischer Platz 3, Berlin, S.W., Germany. 

The arrangement described in this specification diminishes 
the effect of the transformer voltage and enables satisfactory 
commutation to be obtained even when the transformer voltage 
of the short-circuited coils is high. S is the stator, L the rotor, 

K the commutator for the load currents, Ky, /a ‘¢ommutator for 

the exciting currents, which can be’ led into’a winding W, of 

the stator. The commutator K, is connected to the armature 
winding over the high resistance leads R. The circuit connec- 
tions of the load currents of the rotor and the stator can be of 
any known kind. In the case illustrated in the upper diagram, 

the load currents are led, before entering the armature, into a 

compensation winding W of the stator. The system of connec- 

tion is independent of the number of phases of the machines. 

Only one phase of a polyphase current system is shown. It is 
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also immaterial whether one or two load current brushes are 
provided at the commutator per phase. The load and exciting 
currents can also be led through a common stator winding, 
instead of through separate windings. In this case, the exciting 
current brushes are preferably fed from the separate secondary 
windings of a transformer, of which the primary windings are 
connected in series or shunt to the mains. A three-phase shunt 
motor of this kind in which the load current windings of the 
rotor and the stator are connected in series is shown in the 
lower diagram. In this case also the load and exciting currents 
can flow in the rotor through a common or two-separate armature 

windings. The latter arrangement has the advantage that a 

high voltage may be applied at the exciting current brushes, 

and consequently the use of an intermediate transformer may be 

obviated.— June 30th, 1015. 

8385. April 2nd, 1914.—IMPROVEMENTS RELATING TO RoTaRy 
CONVERTERS PROVIDED WITH Boosters, Emanuel Rosen- 
berg, of Ashbourne, Belgrave-road, Bowdon, Chester. 

This invention relates to rotary converters which are pro- 
vided with boosters, and has for its object an improved method 
or arrangement for starting such machines from the alternating- 
current side. The armature windings of the alternating-current 
booster are indicated at A, the booster being provided with a 
rotary field winding indicated at B, the terminals of which are 
connected to slip rings. C indicates a potentiometer type 
rheostat by means of which the booster field may be excited 
from the direct-current terminals of the rotary converter and 
the excitation varied from zero to certain positive or negative 
values. One terminal respectively of each of the secondary 
windings of the step-down transformer E is connected to a 
switch F, which, when closed, connects the secondary windings 
of the transformer in star. ‘The other terminals of the secondary 
windings of the transformer are respectively connected to one 
terminal of each of the armature windings A of the booster, the 
other terminals of the booster armature winding being connected 
to the slip rings of the rotary in the usual manner. Tappings 
are brought out, as shown, from suitable points on the secondary 
windings of the transformer, and are connected with the slip 
rings of the rotary through a three-pole switch G, hereinafter 
referred to as the starting switch. For starting the rotary the 
switch F is opened and the switch G closed. Although by this 
procedure the three slip rings of the rotary converter are elec- 
trically connected each to one tapping of the transformer wind- 
ings there will be, nevertheless, substantialiy a@ evrrent flowing 
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through the armature of the rotary because the three transformer 
tappings belong to different windings which have no electrical 
connection inside the transformer so long as the switch F remains 
open. With the switch F open and switch G closed it will be 
seen that, considering for the moment only one of the secondary 
phase windings of the transformer, the right-hand terminal of 
the same is connected to one phase winding of the booster 
armature and the other end of the armature winding is con- 
nected through the tapping and the switch G to the intermediate 
point in the secondary winding of the transformer. The other 
secondary windings of the transformer and of the booster arma- 














ture A are respectively similarly connected. The armature 
windings of the booster will thus have a voltage impressed upon 
them from portions of the secondary windings of the transformer 
which will cause them to act like the primary windings of a 
squirrel-cage induction motor, the secondary winding being the 
surface of the field core and the field winding B of the booster. 
When synchronous speed has been reached the switch G is 
opened and the switch F closed, whereupon the secondary 
windings of the transformer are connected in star and the full 
voltage of the same will be impressed upon the armature of 
the rotary through the booster armature in the usual way. 
Several modifications are described.—June 30th, 1915. 


SWITCHGEAR. 


7685. March 26th, 1914.—IMPROVEMENTS IN CONTACTS FOR 
Etectric SwitcHes, Robert Bosch, of Militaérstrasse 4—8, 
Stuttgart, Germany. 

The bridge part A of the switch consists of three metallic 
strips, from which circular parts B are stamped out, so as to 
leave four tongues C. The ends of the tongues are bent at right 
angles and form the contact surfaces, which, when the switch 
is used, connect the fixed contacts D and E together. Preferably, 
the ends of the tongues C are staggered so that the outer end 
strip projects slightly beyond the middle one, and this again 
slightly beyond the inner. The layers of the tongues C yield 
when the switch is pressed down, so that the whole surface of 
each tongue engages with its contact. Spring carbon brushes 
F project into the parts B, from which the stampings have been 
removed. They project slightly beyond the contact faces of the 
tongues C so as to make the first and last contact on closing or 
opening the switch. They are fixed by means of hollow rivets 
H to a leaf spring G disposed above the strips A. The leaf 
spring G consists of two leaves which are connected together in 
the middle by a distance piece I and at the edges by the rivets 














H. and form by means of stampings K separate spring tongues L. 
With this construction of the leaf spring the carbon brushes 
engage over a large area, and when the circuit is opened are 
moved parallel to their axes, so that the contact surfaces are 
separated simultaneously at all points in a manner most favour- 
able for the suppression of an are. A clamp M passes through 
the bridge piece A and the spring G, and by means of its flanges 
at the upper end and a plate P at the lower end, which is riveted 
to the clamp, holds all the parts together. A presspahn insertion 
© insulates the clamp N from the body of the switch. A rect- 
angular hole in the clamp N engages with a rectangular pin of 


the spindle Q and the clamp is screwed up against a collar on ' 


the spindle by means of a nut R. The spindle may be moved 
up and down in any suitable manner—for example, it may carry 
an armature which is attracted by means of a powerful electro- 
magnet and presses the switch firmly against the contacts D 
and E.—June 30th, 1915. 





CONDENSERS AND FEED-WATER HEATERS. 


July 14th, 1914.—Vacuum E.sector 

E. L. Seanes, Strathfield, Harboro-road, 
Mersey. 

This ejector is for maintaining the vacuum in a steam con- 
denser, evaporating plant, &c. The apparatus consists of three 
combining tubes A BC, three diffuser tubes D E F, two air 
nozzles G H open to the atmosphere and a steam nozzle J. The 
vapours from the condenser enter at K. They receive a pre- 
liminary compression from the air issuing from the nozzle G. 
This air and the vapours are further compressed by the air 
issuing from the snogzle H and are finally compressed and dis- 
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charged by the steam issuing from the nozzle J. It is claimed 
that the apparatus is economical in steam consumption and that 
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the air from the nozzles G H expands adiabatically, reaches a 
low temperature and has an advantageous effect in cooling the 
vapours coming from the condenser.—June 30th, 1915. 


CRANES AND CONVEYORS. 


15,650. June 30th, 1914.-Cranz, Stothert and Pitt, Limited, 
and Walter Pitt, Newark Foundry, Bath. 

The hoisting rope A is led over the jib end to a pulley B and 
on to the drum C. The luffing rope D also passes over the pulley 
B and is attached to the drum E. As shown separately, either 
drum can be driven through bevel and clutch gearing from the 
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shaft F. A countershaft G is geared to the drum E and, through 
a clutch, to the drum C. When luffing the load, the clutches 
HJ are closed. If the position of the pulley B is correctly 
chosen and if the hoisting drum is driven at the proper relative 
speed, the load will be luffed in a horizontal path.—June 30th, 
1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


17,453. July 23rd, 1914.—Drivinc anp REVERSING GEAR 
FoR PLANING Macuines, J. A. Paterson, 88, Peelhouse- 
lane, Widnes, and the Widnes Foundry Company, Limited. 

The table of the machine is traversed from the shaft A, which 
carries a loose belt pulley B provided with an internal toothed 
ring. Planet pinions C mesh with this ring, and with a sun 
pinion D keyed to the shaft A. The planet pinions are mounted 
on a carrier E, which is loose on the shaft A and which round 
its periphery is provided with a brake band F. The spindle of 
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each planet pinion is also provided with a brake drum and band 
G. The tapets on the table are arranged to produce partial 
rotation of the shafts H J, which are geared together at K. 
The shaft H carries a cam L which, striking the lever M, releases 
the pressure of the brake band F. The shaft J also carries a 
cam which through the lever N, the bobbin P, and the levers Q, 
releases the brake bands G. For one direction of traverse the 
band F is closed and the bands G released. For the other direc- 
tion the bands G are closed and the band F released.—June 





30th, 1915. 





THE ACQUISITION OF ENEMY PATENT RIGHTS. 





The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for THE ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham, It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of five of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 20,298/07.—Lubricators. A multiple-delivery lubricator 
comprises a number of pumps which are put into communica- 
tion alternately with the suction pipe and the outlet pipes by 
means of a common rotary valve rotated by toothed gearing at. 
one-half the speed of the driving shaft. Daimler Motoren-Ges., 
Germany. Dated September 12th, 1906. 

No. 20,300/07.—Electric traction. Collectors for electricity. 
In a pneumatic distributing system for the several coaches of an 
electrically-propelled train, all the collectors can be controlled 
from either end of the train, the compressed air being obtained 
from the pneumatic brake system. The auxiliary air pipe used 
for the collectors acts also as an equalising pipe for the several 
reservoirs. Allgemeine Elektricitits Ges., Berlin. Dated Sep- 
tember 12th, 1906. 

No, 20,372/07.—Electric lamps ; incandescent lamps. Metal 
filaments of U or V shape, made from colloids of refractory 
metals, as described in specification No. 28,154, a.p. 1904—see 
THe ENGINEER, dated April 16th, 1915—are stretched during 
the final incandescence, which effects their conversion into thé 
crystalline form, to prevent distortion. A weight may be 
suspended on the filament to stretch it, and may be acted upon 
by a magnet, or a magnet may act directly on the filament 
carrying current. Scholz, V., Berlin. 

No. 20,440/07.—Fire-arms ; breech actions, sliding barrel and 
breech-block. Relates to automatic guns, which can be adjusted 
for firing either single shots or continuously, and consists in 
providing two sears, one operated by the trigger and the other 
automatically. Frommer, R., Budapest. 

No. 20,598/07.—Blast furnaces. In an automatic arrange- 
ment for charging blast furnaces a movable cap or cover is 
provided for the removable charging receptacle to allow of the 
use of a single bell. Aumund, H., Germany. 

No. 20,849/07.—Drying and carbonising kilns. A drying and 
carbonising kiln, in which the material is carried by a conveyor 
upwards and downwards through a series of chambers, is divided 
by means of constructions just big enough for the conveyor to 
pass, into a heating compartment, a cooling compartment from 
which air is excluded, and a cooling compartment through 
which a current of cold air passes. Bock, R., Austria. 

No. 20,865/07.—Malt, &c., kilns. In a three-floor malt or 
like kiln, in which hot air is supplied to the middle and top 
floors from a chamber arranged between the bottom and middle 
floors, this chamber is divided up into a number of compartments, 
each of which is supplied with air direct through one or more 
of the channels in the walls. Even distribution of air from the 
chamber is thus attained. Topf, L., Germany. Dated October 
22nd, 1906. 

No. 20,867/07.—Dynamo-electric machines ; sparking, pre- 
venting. Commutating coils of alternating-current machines 
having cross fields produced by the stator and rotor working 
windings, for example, as described in specification No. 23,288, 
A.D. 1902—see THE ENGrnreer, dated March Sth, 1915— are 
located in certain only of the main pole fields, while the cross 
field in the other pole fields is unaltered. The commutating 
coils may be supplied with a potential proportional to that of the 
armature in the main field or exciter axis or to that of the supply 
or stator, or with a potential composed of proportional parts 
of the armature and stator potentials, regulatable separately 
or conjointly ; or they may be short-circuited, either directly 
or through adjustable or non-adjustable ohmic or inductive 
resistances. The commutating coils are preferably only excited 
or short-circuited when the speed of the machine approaches 
synchronism, and the proper period may be made dependent 
upon the speed of the machine or upon the armature potential. 
Allgemeine Elektricitéts Ges., Berlin. Dated September 20th, 
1906. 

No. 20, 896/07.—Mine props. A mine prop consists of two 
flanged half tubes held together by clips, and a core composed of 
blocks of rock or other waste material, each of which has a 
projecting boss at the top fitting into a recess in the bottom of 
the block above. The uppermost block is recessed at the top 
to receive a cup. Compressible buffers of cork, wood, shavings, 
straw, or like material are placed between the blocks. The half 
tubes may be removed when the prop is in place. Nellen, F., 
Germany. 

No, 21,217/07.—Small-arms ; breech actions, sliding barrel 
and breech-block. In automatic guns of the type described 
in specification No. 20,362, a.p. 1901—see THE ENGINEER, dated 
March 12th, 1915—in which the breech-block is retained in the 
rearmost position by two spring catches, these catches are so 
constructed that they and their controlling springs can be 
assembled before being inserted into position in the weapon. 
Frommer, R., Budapest. 

No. 21,278/07.—Small-arms ; breech actions, sliding barrel 
and breech-block ; safety appliances generally applicable. A 
locking device for an externally-operated safety slide or lever 
consists of a stationary spring catch, which engages notches in 
the slide or like and is released by a push-button or its equivalent 
mounted in the movable safety part, the releasing pressure 
acting in a different direction from that of the motion of the 
safety. Frommer, R., Budapest. 

No. 21,559/07.—Internal combustion engines: the cylinder 
consists of two end sections into which is shrunk a liner provided 
with a flange held between the flanges on the end sections, and 
a two-part annular member connecting them together and 
forming a water jacket. Ehrhardt and Sehmer Ges., Germany. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tur Batpwin Locomotive Works, Philadelphia, has been 
awarded the grand prize for locomotives at the Panama-Pacific 
International Exhibition in San Francisco. 

Tue British Reinforced Concrete Engineering Company, 
Limited, intimates that it has removed from 82, Victoria- 
street, Westminster, S.W., to 1, Dickinson-street, Manchester, 
where larger and more convenient offices have been secured in 
close touch with its works at Trafford Park. 
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“ ALL-IN” COSTS. 
By E. T. ELBOURNE. 

THERE were, not long ago, references in the financial 
Press to the “all-in”? costs of rubber companies. 
‘The phrase is apt, and conveys a reminder to those 
of us more directly interested in engineering. In 
the case of rubber, the application of the principle 
would seem to be easy, in that the total ‘ all-in” 
costs divided by the output of rubber will give the 
‘all-in’? cost per unit of weight. With engineering 
such a method of calculation would be meaningless, 
except in those rare cases where-it is possible intel- 
ligently to express the whole product in terms of 
quantity or weight. In the alternative, any expres- 
sion of “‘all-in’’ costs must be in some way indivi- 
dualised to correspond with the respective articles 
produced. 

In these days when engineering production is so 
largely concentrated on munitions of war, differing 
widely in the case of many factories from the pro- 
ductions of peace time, the rightness or wrongness 
of the principles adopted for arriving at “ all-in” 
costs for tendering purposes may mean all the 
difference in the financial results. It is not as if 
producing without profit or even at a loss served one’s 
country, for it means voluntary financial starvation, 
leading to financial exhaustion and consequent in- 
ability even to continue making munitions of war, 
still less to extend their manufacture. 

‘* All-in ” costs may be conveniently divided into 
“prime costs’? and “on -costs’’—adopting terms 
that are expressive and generally understood. Prac- 
tice varies somewhat as to where prime cost leaves 
off and on-cost begins. Whether this divergence 
matters depends mainly on the method of applying 
or adding the on-costs to the prime costs. The 
danger that it will matter increases when new lines 
of production, with their possibly very different 
ratios of material, machine wages and hand wages, 
are undertaken. 

If these remarks are to be immediately useful, it 
will not do to launch out into arguments on the 
advisability of grading on-costs according to the 
precise equipment in use by each worker. These are 
refinements of factory accounting for consideration of 
which neither the management nor clerical staff can 
spare time just now. Of course, not everybody remains 
to be converted to recognising that the on-costs 
pertaining to the use of a given machine for one hour 
are altogether better expressed as a machine charge 
per hour than as a percentage on the wages paid to 
the machine operator for that hour. Especially is 
this so to-day with operators’ rates constantly rising 
and with grading according to the class of machine 
used becoming less and less common. It is too much 
to ask the majority of firms in this country to change 
over from @ wages basis to a time basis for applying 
on-costs, even where the installation of automatic 
machines and the disappearance of a wages basis 
have already indicated the dangers of depending on 
that method. Something must needs be done in 
most cases, and the point is to arrive at the easiest 
compromise that will meet the present situation 
sufficiently well. 

An interesting compromise of long standing in 
Scottish circles, covering part of the problem, is 
that of taking the operators’ wages en bloc for each 
trade or department and working out the average 
wage paid per hour, which is then charged up to each 
job according to the hours worked. This accom- 
plishes the elimination of variations in operators’ 
rates and allows the wages of charge hands and the 
like to be thrown in, if thought fit, and spread in as 
fair a way as is possible over the whole group con- 
cerned. The problem of dealing with the wages of 
supervisors, machine setters, &c., becomes increasingly 
important with the extended use of unskilled labour, 
both male and female. An appropriate question here 
is, “‘ Are these wages to be treated as prime cost or 
on-cost ?”? The answer can hardly be other than as 
prime cost, if the service in question is confined 
strictly to one group of workers. By the same 
argument the wages of labourers and crane men 
serving a specific group of workers may be held to 
come under the heading of prime cost, and the same 
may be said of shop viewers engaged on passing the 
work at its various stages. 

The wages of the actual machine operators or 
bench hands may be usefully described as “ direct 
wages,’ while the wages of charge hands, machine 
setters, viewers and helpers may with equal advantage 
be described as ‘“‘ secondary wages.” The wages 
factor of prime cost consists, then, of two elements, 
direct and secondary. Speaking generally, the direct 
wages of each job is ascertainable with close accuracy 
by booking the time taken on each job. In the case 
of secondary wages, it is not equally feasible to book 
the time spent on each job, and some arbitrary 
method of distribution has to be adopted. A flat 
or common percentage on the direct wages is the 
easiest course, and may be fairly near the mark, but 
the better course is to enter secondary wages as a 
flat charge per hour of direct labour in the respective 
groups. 

There is an imperative necessity to discriminate 
between groups of labour according to the variations 
in secondary wages. Thus machine work generally 


involves a different ratio of secondary wages from 
Differences, again, can probably 


that of hand work. 





be demonstrated between various machine depart- 
ments, and, again, between various classes of machines 
—particularly according to whether the operators 
are skilled mechanics, setting their own machines, 
or merely machine minders. Only local cireum- 
stances can determine how far discrimination must 
go to achieve sufficiently accurate prime costs. In 
many cases the merging of all machine work as one 
group and all hand work as another may be a satis- 
factory compromise and obviously simplifies the, 
arithmetic of costing and estimating. It must be 
left to local judgment, and perhaps local convenience, 
to decide whether the secondary wages shall be 
applied to the respective direct wages as a per- 
centage or extended at a determined rate per hour 
of direct labour. 

After wages prime costs come material prime costs, 
and the character of these is fairly obvious, viz., 
that they represent the cost of material directly 
expended on the product in question. Some would 
charge up files, waste, oil, &c., as material prime 
cost, but this tends to confuse the issue, and gives a 
different basis for costing from that available for 
estimating. Of course, these incidental supplies 
might be distinguished as secondary material, but 
they have no sort of relation to the direct material, 
either as to weight or value. The clearest course 
is to treat this secondary material as an item of 
on-cost. 

As to charging up direct material, there is room 
perhaps for a little discretion on two points, first, 
whether any rebate shall be allowed for the swarf 
or cuttings, and, second, as to the price to be used. 
For tendering purposes current market prices must 
be taken into account, and even prospective prices 
with the markets so unstable. For costing purposes, 
strictly speaking, the average purchase price per 
unit of weight should be taken, and this average should 
be in respect to the purchases for the whole contract 
concerned, if they can be identified. Alternatively, 
if material is taken from general stock, the average 
purchase price to be used will be that of the balance 
of stock at the time of appropriation. These con- 
siderations are far from academic at the present 
moment, though their influence in given cases may 
not be great. 

Before leaving this discussion of the scope of prime 
costs, it is necessary to refer to the question of 
defective work. Possibly this is a rather sore point 
with those firms which have undertaken to produce 
munitions without an adequate appreciation of the 
standard of workmanship involved. Be that as is 
may, the cost of defective work has to figure some- 
where in the “all-in” costs, and the best place is 
as an item of prime cost, the argument being that 
defective work varies for each class of work, and it 
may be most misleading to treat such costs as a 
matter of on-cost to be spread generally. Commonly, 
this prime cost of defective work merges in the total 
prime cost of each job, and this is well enough when 
these totals are used to average out the prime cost 
per article correctly finished. There is a risk of not 
allowing sufficient for the contingency of defective 
work when estimating, if only through lack of 
data as to what defective work does cost in given 
classes of work or even for the production as a 
whole. Reliable data as to defective work can 
only be obtained when the shop organisation is 
thorough with regard to the control of replace- 
ment material and the viewing of the product at 
various stages. 

Turning to the question of on-costs, it is not difficult 
to have a clear enough idea of what is involved if 
the point already made is remembered, viz., that 
‘all-in’? costs consist of prime costs plus on-costs, 
and consequently that on-costs represent all costs 
that are not prime costs. It will be convenient to 
divide on-costs into two groups, viz., production, and 
commercial. Production on-costs will cover all 
expenses pertaining to production up to delivery 
of the finished article to the warehouse or point of 
dispatch. Commercial on-costs will cover all other 
expenses. It is a short-sighted policy that would 
limit on-costs to anything less than the inclusion of 
every normal expense, however indirectly con- 
nected with the manufacture or disposal of the 
factory’s product. The inclusion of abnormal expenses 
may be unwisely heroic, but it is not possible to 
suggest any line of demarcation without full know- 
ledge of each case. The all-important point is that 
no expense item shall be omitted from on-costs as 
being met out of profits or on any other ground. 
The question, moreover, of how the year’s accounts 
are presented to the shareholders does not affect the 
point. ‘‘ Ail-in ’’ costs must include all costs wherever 
they appear in the final accounts. 

Further, production contingencies such as replace- 
ments under guarantees, development and experi- 
mental work, writing down of bad and doubtful 
stock and so on, must be admitted as costs to be 
reserved against in arriving at the total of production 
on-costs, even if not actually incurred at the time of 
making up any period’s accounts. 

As to the dividing line between production on-costs 
and commercial on-costs, whilst this is not of such 
outstanding importance as to require working out 
to a very fine point, the more nearly it is reached the 
more valuable will be the resulting figures for com- 
paring different periods. Obviously, consistency is 
imperative if comparison is to be made, and the line 





of division adopted must be such as to make con- 
sistency attainable. 

Assuming that the production on-costs have been 
properly segregated, the next point is how to deter- 
mine their apportionment to the various contracts or 
lines of product. This is a very considerable proposi- 
tion to tackle with any approach to scientific treat- 
ment, and after striving to the uttermost to arrive 
at an accurate method, honesty will compel the 
admission that the incidence of production on-costs 
can only be approximated to to a moderate degree. 
However, because a degree of error remains after 
adopting the most careful methods, it does not follow 
that any method is good enough. The most common 
way of applying production on-costs is as a flat 
percentage addition to the prime cost wages, no 
distinction being made between machine work and 
hand work, and no regard paid to the length of time 
occupied at the machines or benches. As to the 
latter point, it may be argued that since the wages 
paid bear a definite ratio to the time worked, this 
method gives results not far from accurate. As to 
that, some discussion has already been given in 
connection with secondary labour, and a further 
point may be added here, viz., that overtime allow- 
ances, war bonuses and the like go to swell the 
wages paid without proportionately increasing the 
appropriate burden of oncosts. It is not difficult 
to appreciate that the basis for applying production 
oncosts should be the time worked, and, further, that 
discrimination should be made as between different 
conditions of work. To say this is much easier than 
to do it, and as already stated the present is hardly 
the time to face the full task involved. 

In the alternative a percentage-on-wages plan can 
be adopted that discriminates to a certain extent. 
Thus, for a given period the total machine hours and 
total hand hours of direct labour can be calculated, 
and the ratio of the two totals adopted as the ratio 
for apportioning those items of production oncosts 
that do not clearly belong to one or other class. The 
apportionments of the total production oncosts can 
then be worked out as percentages of the respective 
total direct wages. This method discriminates in a 
rough-and-ready way between machine and hand 
work, but not as between departments, while it fails 
adequately to get over the difficulty of the operators’ 
varying wages rates per hour worked, and quite 
fails to meet the case of automatic machines. 
However, this seemingly crude compromise can 
be made to serve as a valuable guide in preparing 
tenders. 

Reference must now be made to a class of expendi- 
ture, viz., that on drawings, patterns, jigs and special 
tools, which will be outside the scope of either prime 
costs or oncosts if treated as capital expenditure. 
At the same time, a high rate of depreciation on such 
expenditure should be included as an item of pro- 
duction oncosts. As, however, such expenditure will 
hardly be in equal proportion for all classes of work, 
and is likely on munitions of war to be above rather 
than below the average, and further, as its capital 
value for new lines of product may be a very doubtful 
quantity, there is much to be said for treating this 
class of expenditure as prime cost, separately grouped 
for each contract, but not necessarily or usually 
carrying a production oncost charge. 

The suggestions that have been made may now 
be tabulated in their simplest form :— 
Material, less rebate for swarf 
Machine wages—direct 

” + secondary 
Hand wages—direct 


Prime Cost: 


P ee secondary TOTAL 
Defective work -Cost OF 
Drawings, patterns, jigs and | PRopucTION 


special tools 





Propvuction Oncost: On machine wages—direct 
On hand wages—direct 

The sum total of these items gives the total cost 
of production. 

It will be noted that no charge has been suggested 
on material to cover storage, handling, &c., the argu- 
ment being that neither weight nor value is a satis- 
factory basis for such a charge. Further, if all such 
expenses are included in the production oncosts 
and applied accordingly on the basis of direct labour 
—-preferably, of course, time taken rather than wages 
paid—the method is simpler and the result not more 
inaccurate, to say the least of it. 

Some firms recognise interest on capital invested 
as an item of cost. If it is so reeognised—and there 
are strong arguments against the practice—its best 
place will be amongst commercial on-costs. 

Apart from questions of interest on capital and 
profit—which are really synonymous terms—the total 
cost of production may be considered as equivalent 
to the purchase price that a merchant would pay 
for an article ready for sale. Pursuing the same 
illustration, the commercial oncosts stand for the 
merchant’s entire costs, and there seems small scope 
for arriving at any basis for applying the commercial 
oncosts other than as a flat percentage on the total 
costs of production. If there is ground for discrimi- 
nating as to purely selling expenses, the rebate on 
one line of product must be made good from some 
other line or lines of equivalent total value. The 
safe~ course is to admit the average or flat percentage 
of commercial oncosts on total cost of produc- 
tion in all cases, but to discriminate as to the reason- 
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able expectation of profit in addition thereto, accord- 

ing to the circumstances attaching to each tender. 
The tinal tabulation is then as follows :— 

)* Qezny *)} 

Costs 


‘Total cost of production 
Average commercial oncosts , SELLING 
PRIcE 


Prorir ) 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 

No. XX.* 

APPLICATION OF 

In preceding articles we have frequently made 

mention of the employment of fans in various pro- 


FANS. 














THE ENGINEER 


whatever to go beyond our own shores in order to 
obtain the goods required. Moreover, not only has 
the subject of fans in general been carefully studied 
by our makers, but the narrower problem of fans 
as supplied to cement manufacture has received 
the most careful attention, with the result that 
intending purchasers have only to make their wants 
known in order to be supplied with fans of exactly 
the necessary capacity. 

The centrifugal fan, as applied to cement manu- 
facture is of comparatively recent introduction. In 
the oldest processes it was not required. In the case 
of the shaft kiln it was not, in the earlier times, 
employed. It was the advent of the rotary kiln 
which rendered some form of draught producer 
essential, and the fan has shown itself perfectly fitted 
to satisfy the conditions met with in service. Although 
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Fig. 121--FORCED DRAUGHT ARRANGEMENTS FOR SHAFT KILNS 


cesses of cement manufacture. It will be of interest 
perhaps to refer a little more fully to the different 
applications of these machines and to point out how 
much power is required to drive them in order to 
obtain the desired results. It may be stated at the 
outset that whether looked at from the point of view 
of efficiency or of excellence of workmanship, the 
fans made in the United Kingdom would be hard to 




















fans are used in a good many directions in a modern 
cement works, their most important application is 
certainly in connection with the mechanical produc- 
tion of draught in kilns. 

In order to illustrate our remarks on the various 
uses of fans in connection with cement manufacture, 
we are enabled by the courtesy of Davidson and Co., 
Limited, of Belfast, to reproduce certain arrange- 
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much improved and its output considerably increased 
by the proper application of forced draught. With 
natural draught thcre is frequently a tendency 
towards more rapid burning at the edges, or, more 
correctly speaking, round the internal periphery of 
the kiln, than at the centre. The result of this is 
that whereas at the periphery the clinker may be fully 
burnt or even burnt too much, there may be large 
lumps in the centre which are only imperfectly burnt, 
since they have reached the bottom of the kiln without 
the fire having had its full effect on them. Such 
imperfectly burnt lumps have to be separated from 
the fully burnt clinker in order that the final product 
may not be adversely effected. With a properly 
arranged forced draught installation this irregular 
burning may be entirely obviated. Fig. 121 shows 
diagrammatically the application of a forced draught 
system to three shaft kilns, as carried out by Messrs. 
Davidson. There are three kilns, each 9ft. in internal 
diameter, in the burning zone. The draught is set 
up by means of a special ‘ Sirocco ”’ centrifugal fan, 
30in. in diameter, arranged to deliver air to the duct: 
running to the kilns at a pressure up to 2?in. wate: 
gauge. The illustration is intended to merely show 
the general lay-out of tha ducts up to the points 
where they join the masonry of the kilns. The air 
is delivered into a space or belt behind the fire-brick 
lining at a point about 13ft. or 14ft. above the base 
of the kiln. In this manner the air is heated before 
it is actually admitted into the burning zone. The 
holes leading from the belt to the interior of the kilns 
are so spaced as to allow of an even supply of air 
all round the kiln, and it will be noticed with the 
object of still further equalising the supply, ducts 
are taken to two points in the kiln which are diametric- 
ally opposite to one another. The air pressure required 
in the belt is from 2}in. to 23in. of water gauge. 

The size of fan which would be suitable for an 
installation of this kind would be 30in. in diameter, 
and the particulars of its output and of power 
required to drive it under various speeds and _ pres- 
sures are given in the following table :— 


Particulars of ** Strocco”’ Fan for Shajt Kiln Installation. 


Speed, Volume of air, in Pressure, in Brake 
revolutions cubic feet inches, horse - 
per minute. per minute. water gauge. power, 

SEDs. 2h op Las cap ae a | 
BOO... .. .. 30000 SEO rmpeten oo 
585..  .. .. 11,400 2 6 

G75... .. «. 13,900 23 Ae 
710.. 2 . 14,000 2} .. 10.4 


This fan can be supplied for either belt driving or 
for direct coupling to a motor, and the latter should 
be capable of developing 12 brake horse-power. 

Possibly the most important application of the 
fan in modern works is that for forcing the coal dust 
through the firing nozzle of the rotary kiln. Fig. 122 
shows a typical example of a centrifugal fan as 
arranged for this purpose by Messrs. Davidson. The 
drawing shows that the fan is driven by belting from 
a countershaft which is itself driven by a motor. 
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Fig. 122—ARRANGEMENT OF COAL FIRING PIPE FOR ROTARY KILN 


beat. There are those of our makers who have studied 
the whole theory and practice of the subject in a 
manner which is certainly as thorough as anything 
of the kind that has been done by German competitors. 
There are some even who, we believe, could rightly 
claim to have investigated the question of fans much 
more fully than any of their foreign competitors, so 


that as concerns this adjunct to the manufacture of | 


Portland Cement, as in others, there is no need 


* No. XIX appeared July 28rd. 
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ments, drawings and to quote largely from the huge 
store of carefully compiled statistics which that 
firm has been laboriously compiling for many years 
past. Messrs. Davidson and Co. hold a leading place 


| among those firms which have devoted an immensity 


of toil and patient experiment to fans in general, and 
to various applications in particular, and can hence 
be taken as representing the very best practice as 
carried out in this country. 

The working of the vertical type of kiln has been 


Fig. 123—KILN FIRING AND DUST COLLECTING ARRANGEMENTS 


It will be observed that there is a draught-adjusting 
damper, and the speed of the motor is also adjustable. 
The drawing is also interesting as showing one method 
of arranging the coal-feeding apparatus from the 
hopper overhead. 

For firing rotary kilns a high-pressure fan is used, 
and it is by no means unusual to combine with the 
primary duty of the fan that of sucking up coal dust 
from elevator casings. Such a duty as this requires 
a water-pressure gauge of 2in. on the suction side. 
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A maximum pressure of 6in. water gauge is required | 
to propel the coal dust into the kiln, and arrange- | 


Particulars of a smaller fan for kiln firing are 
given in the table below. ‘Phe fan in question is 


ments are generally made so that the pressure can | suitable for a kiln 100ft. long and 6ft. 6in. in diameter, 


be varied from 4in. to 6in. water gauge so as to suit 


which will produce from 2 to 24 tons of clinker per 


grease lubrication, and the bearings are so constructed 
that it is almost impossible for cement dust to find 
its way into them. 

Another application of fans is that for passing air 
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Pig. 124—ARRANGEMENT OF KILN AND CLINKER COOLER SHOWING FANS 


requirements. In order to provide for a case in which 
sufficient air fails to flow at the lower pressure an 
opening furnished with a regulating damper is 
provided to atmosphere. Fig. 123 shows an arrange- 
ment in which the fan is inade not only to feed the 
coal into the kiln, but also to ventilate or rather to 
remove the smaller dust particles from the different 
machines and apparatus of the coal-grinding and 
storing plant. In this case it should be observed that 
whatever coal dust there may be is drawn into the 


hour, or at the rate of from 336 to 420 tons per week. 

In this case the fan is 20in. in diameter. 

Particulars of 20in. Diameter “* Sirocco” High-pressure Fan 
for Rotary Kilns. 


Speed, Volume of air, in Pressure, in Brake 
revolutions cubic feet inches, horse - 
per minute. per minute. water gauge. power. 

os. ee coal Oe <2. Sle Oe, ae. eel ws 
Rees as oe Se se we A oe! ss Tee 
1530 .. ae oo y 2 i eS “% rR 


The two sizes of fans shown in the tables are given 
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Fig. 125—CLINKER COOLER, 


fan itself and projected into the firing nozzle along 
with the main fuel supply, so that the dust is burnt 
in the kiln and is not wasted. In this way not only 
is the dust prevented from flying into the atmosphere 
but it is also made to do useful work. 

In the following table are given the leading par- 
ticulars of a 30in. diameter high-pressure ‘‘ Sirocco ” 
fan which would be suitable for use with a rotary 
kiln having an output of 4 tons of clinker per hour, 
or, say, 675 tons per week :— 

High-pressure Fan 


Particulars of 30in. Diameter ‘* Sirocco” 
for Rotary Kilns. 


Speed, Volume of air, in Pressure, in Brake 
revolutions cubic feet inches, horse- 
per minute. per minute. water gauge. power. 

600 .. ne si Sates wa Sle ie Se - 2.8 
Bee as wt «6 SE o0 _ - 6.0 
1020 . ak (o> Se oe a eS 
i ee oe Pie .. 16.0 


With such a fan, if there be no tubing to the fan 
suction and if the air supply be quite free, a range of 
from 2in. to 6in. water gauge air pressure can be 
obtained by adopting a 15 brake horse-power variable- 
speed motor with a range of regulation by shunt control 
of from 600 to 1020 revolutions per minute. If, 
however, the fan is also arranged to exhaust dust 
from an elevator casing a range of regulation of air 
pressure of from 4in. to 8in. water gauge should be 
provided for. 
motor with a range of speed regulation of from 800 
to 1200 revolutions per minute should be installed. 
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In this case a 20 brake horse-power | 
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FANS, AND ROTARY KILN 


as examples, but we may say that Messrs. Davidson 
and Co. are prepared to quote for fans for kilns of 
any output. Fans for kiln firing are generally arranged 


| through the clinker cooler. Fig. 124 shows an arrange- 
;}ment in which a fan is blowing air through the 
| cooler. For a purpose of this kind only a light pres- 
| sure about lin. to ljin. water gauge is needed, and 
naturally the power required is small, though the 


volume of air passed is large. 


Particulars of 20in. Diameter ‘* Sirocco” Fan for Clinker ,Cooler. 


Speed, Volume of air, in Pressure, in Brake 
revolutions cubic feet inches, horse- 
per minute. per minute. water gauge. power. 

TE nc ise, oe ee ane « @ 
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es sc 4s, as oes, ae ee ee ae << aoe 
NOs. a Se es eS Ce aera 7 20 
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A motor capable of developing from 3} to 4 brake 
| horse-power with a speed variation of from 550 to 
800 revolutions per minute would be suitable for 
driving such a fan. The chamber at the head of 
the cooler forms, of course. a hot-air reservoir, and 
from it connections may be taken off for coal drying 
and also up to the kiln hood to provide combustion 
air. Arrangements may also be made so that the 
high-pressure fan for feeding coal into the kiln may 
draw its suction from this source. A diagrammatic 
arrangement of two fans—one drawing its supply 
of air from a dust chamber at the upper end of the 
cooler, being for feeding coal into the kiln, and the 
other drawing its suction from the outside air being 
for blowing through the cooler—is shown in Fig. 125. 
The make-up air supply pipe from the dust chamber 
to the kiln will also be observed. This pipe is so 
shaped that the coal-firing nozzle pipe is made to 
| pass through it as it enters the kiln, so that the make- 
| up air is delivered in an annular stream round the 
nozzle pipe. 
| Another use for centrifugal fans in cement works 
is in conjunction with heaters for sack drying. In 
wet weather cement bags often arrive at the works 
in a soaking condition, and they are consequently 
useless for the time being. The illustration—Fig. 127 
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Pig. 126—SIEVE-JIGGING DEVICE FOR DUST COLLECTOR 


for a belt drive, the motor being placed either under- 
neath or above the fan. The fans are fitted with 


—shows a motor-driven fan installed by Messrs. 
Davidson in a cement works, and arranged in con- 
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junction with a steam heater and a drying chamber. | 
The latter is furnished with twelve horses or racks | 
upon which the sacks are hung. The fan is 25in. | 
diameter, and takes 2}brake horse-power to drive it. | 


The plant is designed to dry 1500 sacks per day of | the air under slight pressure being conveyed through | cement or coal 


| 
| 


ten to twelve hours. Each horse carries twelve sacks, 


comes in useful. By installing an air-filtration plant | 
quite a small fan driven by a motor or in some other | 


convenient manner can draw air through it and | 
of large quantities of dust—whether of raw material, 


provide ventilation for quite a number of motors, 


piping to the casings of the motors. This arrange- 










































































ness takes them into the dust-laden atmosphere, 
and, further, if the dust be from coal, it may con- 
stitute a source of danger. Moreover, the escape 


may mean considerable financial 
loss, so that on all sides it is desirable to deal with 
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Fig. 127—APPLICATION OF A FAN TO A SACK DRYING PLANT 


and if the horses are filled in rotation by one attendant 
only, it is found that the sacks on No. 1 horse are 
dried by the time horse No. 12 has been loaded, so 
that the process is continuous. 

Dust of all kinds, and particularly cement dust, is 
injurious to machinery and especially to electric 
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Fig. 128—DU8T COLLECTOR 


motors. Hence it is customary to employ motors 
of the totally enclosed type, and unless some steps 
were taken to keep the temperature down the motors 
would have to be of a larger size than was absolutely 
necessary from the point of view of power, or there 
would ” excessive heating. Here, again, the fan 


ment has the further benefit that if, as is frequently 
the case, the motor or motors are in an enclosed 
room, the air escaping from the motors sets up a 
slight pressure which tends to keep dust from entering 
the room, so that there is all the less danger of hot 
bearings. 
DUST COLLECTION IN CEMENT WORKS. 

The dust problem in cement works by no means 

in every case receives the attention which should 

















Fig. 129—TWO-CHAMBER DUST COLLECTOR 


be given to it. Whereas in some works a compara- 
tively clear atmosphere is found, in others the whole 
place is smothered in dust ; in fact, the importance 
of keeping the dust within reasonable bounds, both 
from the financial and sanitary points of view, is 
not always fully realised. Not only does the presence 
of dust in the air, whether it originates from raw 
materials, coal or cement, constitute a nuisance, 
and cause damage to machinery, but it may prove 
a menace to the health of those whose work or busi- 


the dust problem efficiently. As in all the other 
departments of Portland cement manufacture, British 
firms are quite capable of dealing satisfactorily and 
efficiently with the question, though there is no doubt 
that<it is at times fraught with difficulty, since 
the volume of dust to be dealt with may be very 
considerable. 

Among the British firms which are prepared to 
undertake this class of work is that of Thos. Robinson 
and Sons, Limited, of Rochdale, and in what follows 

















Pig. 130—THREE-CHAMBER DUST COLLECTOR 


we propose to illustrate and describe this firm’s filter 
dust collector. This machine, we may say in passing, 
is by no means intended only for cement works. It 
has, on the contrary, a very wide application, and 
has been installed in other factories and works of 
the most varied description, such, for example, as 
ammunition works, breweries, chocolate and cocoa 
factories, ash separating works, collieries, fire-clay 
works, grinding and polishing works, sand _ blast 
shops, &c. 
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The machine consists of a number of canvas sleeves, 
each closed at the top, and the whole enclosed in 
sheet iron or timber casings. The sleeves are made of 
a special filter cloth, and the dust-laden air is drawn 
in through their open ends by means of a suction 
current set up by a fan. The machines may be made 
up of two or more compartments, each compartment 
fitted with its own battery.of sleeves, the number of 
compartments and of sleeves and the sizes depending 
on the amount of air to be treated. The dust in the 
air is intercepted by the filter cloths and the purified 
air passes through. 

As can be well imagined, such an arrangement 





ould be doomed to failure were there not «ome means 
of getting rid of the dust as it collected, for other- | 








valve lever C is connected to the end of the valve 
rod D and the latter rests upon a slowly revolving 
cam E. F are strikers on the shaft G. In operation, 
a snug on the cam E, which revolves slowly, comes 
into contact with a snug K on the underside of the 
forked valve lever D, thus raising the latter and 
bringing its lower end into line of contact with the 


into this Lower Reservoir, since supply was made 
direct from the Upper Reservoir, but now these 
waters will be stored in the Upper Reservoir and 
filtered, and it is estimated that by this means an 
additional 90 million gallons a year will be available 
for supply purposes. 

Owing to the loss of head which they would have 





snug H on the shaft G. This action draws both 
levers B and C forward and actuates the valve 
shutter L so as to close the fan orifice. The end of | 
the rocking lever B is then struck by the projections 


_F, which, as explained above, transmits the shaking | 


action to the filtering sleeves. These projections | 
keep on striking B and shaking the sleeves until the | 
snug on the cam E has left the snug K on the forked 














Fig. 131—MECHANISMS FOR SIX-CHAMBER DUST COLLECTOR 


wise the pores of the filter cloth would get rapidly 
choked and no air, or very little, could be drawn 
through. The dust, however, is removed from the 
sleeves in this machine in a manner which is at the 
same time simple and effective. 

The canvas sleeves are suspended, as we have said, 
in a chamber from the top of which a trunk is taken 
to an exhaust fan. The upper ends of the sleeves 
are of smaller diameter than the lower ends, and the 
sleeves themselves are suspended from rocking levers, 
which automatically come into operation at certain 
fixed intervels, when the sleeves are given a thoroughly 
good shaking, the air current to the suction fan being 
at the same time cut off. The shaking action com- 
bined with the special shape of the sleeves and a 
counter air current result in the removal of the dust 
from the interior of the sleeves. 

The action, which is entirely automatic, will be 
readily understood by the aid of the diagram— Fig. 128. 
The dust-laden air under the action of the fan enters 
the casing through the opening A, and passes up 
inside the sleeves S 8, the bottoms of which are so 
fastened to holes in a bottom plate M that the air 
can only pass inside the sleeves. The dust in the 
air is caught in the meshes in the cloth and the purified 
air is drawn by the fan into the trunk B and is 
delivered to the atmosphere. 

The cleaning of the sleeves takes place alternately 
in each compartment of the collector in the following 
manner :—A baffle valve C, which is fitted in the 
suction box at the top of each compartment, is 
reversed by means of a lever, which is cam 
operated, and the suction orifice is thus closed. As 
the valve C closes the opening to B, it also opens a 
passage to the atmosphere, so that air is allowed to 
enter through this passage with more or less velocity, 
since there will then be ‘a slight vacuum inside the 
chamber due to the action of the exhaust fan through 
the other compartments of the machine. This current 
of air, which may be regulated by means of the 
adjustable slide E, passes through the fabric of the 
sleeves from the outside to the inside, and naturally 
takes with it a certain proportion of the dust, which 
then falls into the hopper N, from the bottom of 
which it is withdrawn by the screw conveyor O or 
in any other convenient manner. This, however, is 
by no means all. The sleeves S, which when in 
ordinary work are slack, are at the same time put, 
at regular intervals, into a state of slight tension 
by the strikers F, which revolve on a shaft and 
which engage with the end of the lever D, from which 
the sleeves are suspended. Of course, as each striker 
becomes disengaged from the lever the sleeves fall 
back into their slack position by their own weight, and 
in this way they receive, at intervals, a momentary 
but powerful shaking which is brought about by the 
sudden striking of their supporting rod on a resisting 
pad G. This process loosens the dust and materially 
assists in the process of making it fall down into the 
hopper N. The shaking of the sleeves is repeated 
several times in quick succession, and is performed 
from five to ten times at intervals of about five | 
ininutes. It will be understood that as only one | 
compartment at a time is put out of the circuit for | 
shaking and cleansing, the filtering process is not 
at any time interrupted, and each compartment is 
in turn cleaned. 

The action of the shaking and cleansing mechan- 
ism, which is patented, will be more clearly under- 
stood by the aid of the drawing given in Fig. 126. | 
The frame which carries the filtering sleeves is 
suspended from a block A. The rocking lever B 
is connected to a forked valve rod D by a fulcrum | 
pin J, which passes through a vertical slot. The 


| 
| 


When this occurs the forked lever D | 


valve lever. 
drops and the snug H on the shaft G comes into line 
of contact with the upper prong of the forked lever, | 
forcing the Jatter, along with the valve lever. back | 
to the original position. 

A two-chamber machine is shown in Fig. 129. In | 
this view two of the doors are removed to show the | 
sleeves. A three-chamber machine is shown in | 
Fig. 130, and the actuating mechanism for a six- 
chamber installation is shown in Fig. 131. Extensive | 
plants for heavy kinds of dust require, according to 
circumstances, one or more collecting channels fitted 
with means for the automatic removal of the dust 
settling in them. Inclined suction pipes are joined 
to these collecting channels, the latter being coupled 
up by means of the main piping to the filter dust 
collector. By means of discharge pipes or by inserted 
creepers, the dust collected in the machine can be, 
if required, taken to a place where it can be mixed | 
with either the powdered raw material, with the 
powdered coal or with the finished cement, as the 
case may be, or if it be desired to keep the dust 
separate from the finished material, it may be collected 
separately in sacks, boxes or barrels. 








| ment. 


entailed, it was impossible to employ slew sand filters, 
and hence it was decided, as mentioned above, to 
use mechanical pressure filters, which have been so 
arranged that very little pressure is lost in them. 

The buildings which have been erected comprise 
filter, power and chemical houses, a storage battery 
house, a lavatory and a store-room. The filter house 
is 118ft. 6in. long by 39ft. wide and 20ft. 6in. high 
to the underside of the roof principals. The power 
and chemical houses are each 30ft. long by 25ft. 
wide and 20ft. 6in. high, while the lavatory and store- 
room are each 12ft. by 10ft. by 1lit. high. In addition, 


| to the foregoing, there is a turbine and generator 


house at the foot of the lower Castleshaw embank- 
This building is 14ft. 9in. long by 12ft. wide 
and 10ft. high, and the machinery in it is driven by 
the compensation water discharged from the Lower 


| Reservoir, the power so obtained being used for work - 
| ing the filtration plant. 


There are eighteen Mather and Platt patented 
pressure filters, which have cylindrical steel bodies 
9ft. in internal diameter, with dished ends top and 
bottom. They are of the form shown in the accom- 
panying engraving—Fig. 1. Each cylinder contains 
a false bottom provided with 513 circular phosphor 
bronze nozzles fitted with copper sieves, which are 
perforated so as to allow of the free passage of water 
but to prevent the passage of the filtering medium. 
The latter consists of specially graded Norwegian 
quartz crystals. The bed has an average depth 
of 3ft. 6in., and each filter contains about seven tons 
of quartz. 

The entire filter plant has been designed to filter 
140,000 gallons per hour, which means that when 
working at its fullest capacity 122 gallons are passed 
through each square foot of filter per hcur. The 
unfiltered water, after the addition of the neces- 
sary quantity of lime and aluminoferric, is delivered 
to the top of the filter and distributed over the bed. 
After percolating through the medium it flows through 
the nozzles in the false bottom into the collecting 
chamber below, whence it is drawn into the filtered 
water main and finally into the supply mains. The 
chemicals for treatment are dissolved in tanks and 
delivered to the unfiltered water main by means of 
chemical pumps, which are supplied by regulating 
weirs controlled from a diaphragm, which is in turn 
operated by the varying pressure at the throat and 
the entrance of a Venturi tube fixed at the inlet end 
of the filter house. This arrangement ensures that 
the quantity of chemicals added will be in direct 
proportion to the flow of the water to the filters. 
The lime tank is of steel and is 7ft. in diameter. It 
is provided with a 1 horse-power motor for driving 
its stirring gear. The alumina tanks are of cypress 
wood, and are each 5ft. by 4ft. 6in. by 4ft. 6in. deep. 
They are furnished with perforated trays and they and 





NEW FILTRATION WORKS FOR OLDHAM. 


On Wednesday, July 21st, the new Castleshaw 
filtration works of the Corporation of Oldham were 
formally put into service. These works have been 








| the lime tank have graduated depth gauges. 
| interior of the chemical house is shown in Fig. 4. 


The 


For cleansing th; filtering medium when it becomes 


| clogged, water is admitted under the false bottom 
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Fig. 1—MATHER AND PLATT MECHANICAL FILTER 


designed to filter 3,360,000 gallons per day, and are 
furnished with mechanical filters. The works have 
been constructed for two purposes: (a) to improve 
the general purity of the water supplied from the 
Upper Castleshaw Reservoir, and (6) to utilise con- 
siderable quantities of flood waters at present diverted 
from that reservoir into the Lower Reservoir which is 
used for storing compensation water and from which 
much water had, before the new works came into 
operation, run to waste. It had been customary to 
divert all flood waters, which were necessarily coloured, 


|and, rising through the nozzles, puts the bed of 
| quartz in suspension. A vertical tube is fixed in the 
‘centre of the false bottom and rises to within a foot 
of the top of the bed of quartz. A propeller is sus- 
pended in this tube and is revolved at a high speed 
| by means of belting from shafting driven from the 
| power house. By this means the quartz is drawn up 
| the vertical tube and passed over the top, where it 
is washed by jets of filtered water issuing at high 
velocity from nozzles arranged round the propeller 
shaft, as may be seen in the illustration. The opera- 
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tion of washing may be observed by watching a sight | 
glass tube on the discharge pipe. As soon as the 
water coming away is clear, the washing water is 
shut off, and the filtering materia! sinks into position 
and is again ready for further filtering operations. 
The wash-out water with the impurities it carries 
passes away through a discharge pipe at the top of 
the filter and flows to a discharge drain, which is led 
to an inspection well and sludge tank, from which 
the clear water is drawn by means of an 8in. cast iron 
pipe line through a floating valve outlet into the 
Lower Reservoir. The sludge which is deposited 
is drawn into a sludge reservoir constructed for the 
purpose, see Fig. 2. 

The inspection well is built of concrete and lined 
with glazed bricks. It measures 15ft. by 10ft. and 


filter-house floor. From this tank, which is supplied 


| from the filtered water main, an 8in. main conveys 


the water to a Victoria high-pressure turbo-pump, 
which drives the water at high pressure from the 
jets in the filters. A main has been laid in a pump 
trench running the whole length of the filter house, 
and this supplies wash water to all the filters. 

A 30in. diameter main, which runs from the Upper 
Reservoir to Oldham, passes in front of the filter 
house, and a connection by means of a 15in. diameter 


branch is made at the northerly end, and this 15in. | 


pipe conveying the unfiltered water, passes along the 
whole length of the filter house. The filtered water 
main, also 15in. in diameter, passes out of the filter 
house at the southerly end and is joined up to the 
30in. main. These mains are controlled by L5in. 


from the compensation supply, and is used for working 

| the filters, chemical pumps, lime mixer and turbo, 
and for lighting purposes as far as it is available. 
The buildings are heated by a low-pressure hot-water 
apparatus. The boiler for this is contained in a 
cellar under the store-room and from it 3in. pipes 
run to the radiators. 

The works, which have cost about £20,000, were 
designed and have been carried out under the super 
vision of Mr. C. J. Batley, M. Inst. C.E., the Corporation 
water engineer, to whom we are indebted for the 
particulars contained in the foregoing and for the 
original photographs from which the accompanying 
engravings and those on page 112 have been repro 
duced. The contractor for the buildings and tanks 
was Mr. James Ridyard, Ashton-under-Lyne. The 























Fig. 2—INSPECTION WELL AND SLUDGE 


is 7ft. deep. It contains the outlet from the wash- 
water drain, which is provided with a dropping basin 
for inspection purposes. The sludge tank is built 
in concrete and lined with blue Staffordshire bricks. 
It is 25ft. long by 15ft. wide and Ilft. deep. It 
contains an 8in. valve and headstock controlling the 
inlet, an 8in. valve and headstock controlling the 
floating outlet and a 9in. valve and headstock for 
controlling the sludge outlet. For the purpose. of 
providing storage for the sludge produced by the 
process of filtration, an earth embankment has been 
constructed to the north of the filter works, with the 
material excavated during the construction of the 
buildings. This reservoir is large enough to receive 
the sludge produced for many years to come. 

When the Upper Castleshaw Reservoir is full, the 





TANK 


and 30in. valves contained in valve wells, and are 
so arranged that the water can be made to pass down 
the 30in. main direct to Oldham or be diverted 
through the filtering works. The filtered water is 
measured by means of a l5in. Venturi meter and 
recorder, and the wash water is measured by an 8in. 
Kelvin meter and recorder. The efficiency of the 
filtering effected by each filter is ascertained by a 
series of inspection bowls at the south end of the 
filter house, where the pressures at the inlet and outlet 
ends of the 15in. diameter mains are recorded. 

The turbine house, Fig. 3, contains a Gilkes vortex 
turbine. This is, as explained above, worked by the 
compensation water issuing from the Lower Reservoir. 
It is designed to take 168 cubic feet per minute, and 
it drives a dynamo by means of a variable-speed belt. 








Fig. 4—INTERIOR OF CHEMICAL .HOUSE 


head on the filters is 39ft. 6in. and the pressure of 
water from the filtered water reservoir is sufficient for | 
washing the filters by means of the jets above the 
propellers. When, however, the reservoir has been | 
drawn down 20ft. or more, the pressure becomes 
inadequate for this purpose, and it was necessary to 
provide an alternative method for performing the 
operation. Accordingly, a wash-water tank with a 
capacity of 34,000 gallons has been constructed 
near the filter house. This tank, which is made in 
cement concrete, has a 12in. floor, 12in. to 15in. 
side walls and a 9in. arched roof. It is divided into 
three bays, and is furnished with ventilators, water- 
level recorders and the necessary valves. It contains 
a sufficient quantity of water to wash out all the 
filters, and it has a top-water level 10ft. above the 


| Victoria high-pressure turbo pump, two 


SHOWING LIME AND ALUMINA TANKS 


This dynamo generates sufficient energy to work 
the filter installation under normal conditions. 
it the current is conveyed on fir poles to the power 
house and battery house. The power house contains 
a 28 brake horse-power motor generator, the 8in. 
2 brake 
horse-power chemical motor pumps, and a 28 brake 
horse-power oil engine, with its circulating water tanks, 
compressor, auto-starter and fuel tank. Ordinarily 
the filtration plant and the lighting will be worked 
as far as possible from the motor and accumulators, 
and the oil engine used as a stand by. The battery 
house contains a battery of fifty-six glass cell accumu- 
lators supplied by the Tudor Company, and provided 
with automatic regulation for charging. This battery 
receives its energy from the turbine generator worked 


From | 


Fig. 3—-TURBINE HOUSE AND GAUGE BASIN 


turbine house, valve wells and main connections were 


constructed by the Corporation’s own men. The 
contractors-in-chief for the filtration plant and 
machinery were Mather and Platt, Limited, of 


Manchester. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


L.C.C,. TRAMWAYS. 


Sir,—-I read the leading article on the London County Council 
tramways which appeared in your issue of the 2nd inst., and I 
have also read Mr. Sanders’ letter in your issue of the 23rd inst. 
There is much in the latter with which I do not agree. — Mr. 
Sanders says, for instance :—‘* The receipts of the L.C.C. tram. 
ways —and, in fact, all tramway authorities in the London 
police district —are in no wise dependent upon the good or bad 
management of the undertakings, but solely upon the number 
of motor omnibuses which the police license and the traflic com 
bine arrange to run over the tramway routes.” Now, Sir, | 
submit that the management of a tramway undertaking, whether 
it be in the Metropolitan Police area or not, has a great deal to 
do with the success or otherwise of the undertaking. Those 
responsible for the management of the L.C.C. trams will certainly 
not thank Mr. Sanders for suggesting that the proportionate 
improvement in the receipts per car mile is solely due to reduction 
in motor omnibus competition, when they are priding themselves 
that the improvement shown in last year’s figures was due to 
better arrangements, through bookings, &c. &c. 

Even supposing, however, that the improvement were due to 
the fewer omnibuses during a certain part of the period covered 
by the accounts, what does it show ? It shows that the public 
undoubtedly prefers the elasticity of the motor omnibus to 
the rigidity of the tramway. It means that the omnibus is more 
fitted to the conditions of London traffic than is the tramear. 


and that the tramways were only used because the motor 
omnibuses were not available in sufficient numbers. There 
are two—or perhaps I should more rightly say three -things 
which the travelling public nowadays requires. The first 


is to be delivered as near as possible to his ultimate destination. 
The next is speed of transport, and the third cheapness. Let 
us suppose that the same fares are charged by both omnibusex 
and electric trams for a given journey, though very likely the 
omnibus will charge less and still pay its way ! But syppose 
things are equal in this respect. Is there equality in other 
directions ? Most assuredly not. The omnibus, by its flexibility 
and by the cleverness with which its routes are chosen, will 
nearly certainly set down its passengers nearer to where they 
want to go and will perform the journey much more quickly 
than the tramcear in such crowded streets as those of the Metro- 
polis. I maintain, Sir, that the tramways and the huge tramcars 
now in service are utterly unsuited for use in the streets of 
London, and if the employment of trailing cars become more 
general things will be worse than they are now. 

Then again, to take another point. Mr. Sanders states that 
large profits are made in large towns such as Glasgow, Leeds, 
Manchester, Sheffield, &c. Let us examine Glasgow. In that 
city, where there are no omnibuses at all, the receipts per car 
mile are 11.29d., according to the latest figures to which I have 
been able to obtain access—i.e., those dealing with the year 
ending March 31st, 1914. As compared with the 9.77d. per car 
mile of the L.C.C. tramways, this shows a difference of 1.52d. 
per car mile. The smallness of the difference seems to me entirely 
to stultify the parrot cry that it is motor omnibus competition 
which is having such ill effects on the L.C.C. tramway finances. 
An increase of 1.52d. on, say, 60,000,000 car miles would mean 
£380,000. It is extremely doubtful whether, in an ordinary year, 
such an additional sum as this would put the undertaking on a 
sound basis if proper contributions were made to the renewals 
and reserve funds. Certainly it would not be enough to make 
the two ends meet during the current year. 

Then again, it must be remembered that the trams always 
had to face a certain amount of competition from omnibuses 
even when the latter were horse-drawn, and this competition 
was all the greater because the horse omnibus took passengers 
much more nearly where they wanted to go than the trams could 
possibly do. Hence, even at the outset it cannot be said that 
the tramways were without competition, and hence they could 
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not expect to obtain the whole of the 1.52d. per car mile differ- 
ence, 

The truth of the matter is to be sought in another direction. 
Mr. Sanders entirely ignores it, and you, Sir, do not mention it 
in vour leading article ; though, if I remember rightly, you have 
jt the right nail on the head in previous articles. It is that the 
|, ndon County Council tramways, whether well or ill-managed, 
were doomed from the first to financial failure simply because 
of their huge initial cost. The London County Council has to 
pay an enormous sum each year in interest and sinking fund, 
lurgely because of the excessive outlay on underground conduit 
track construction and in other directions. Glasgow has to pay 
in nothing like the same proportion. What are the figures ? 
London, with its long length of conduit, has spent £5,741,606 
on permanent way and electrical equipment of line, or £39,326 








per mile. Glasgow, where there is no conduit, but only over- 
head construction, has spent on the same things £1,897,846, 
or £18,248 per mile, which is less than half London’s figure. 
Then, too, London has an item of expenditure ‘* on construction 
or purchase of old lines and works now superseded ”—a trifle 
of £1,875,635. Under this heading Glasgow has no expenditure 
at all. Leaving all other items out of the calculations, London 
has therefore a sum of £7,617,241-—or £52,173 per mile—-to pay 
interest and sinking fund on, as against Glasgow's £1,897,846 
and £18,248 per mile. In other words, for these items alone 
London has over four times the deadweight to carry that Glasgow 
has and only some 40 per cent. more line to earn the necessary 
money to provide interest and sinking fund with. To sum up 
London has spent nearly 13} millions and has 146 miies of line 
open. Glasgow has got 104 miles open and has only spent just 
under 3} millions. Comment is quite needless. The comparison 
only serves to emphasise my assertion that tramways are not 
suited to London. If such an expensive thing as an underground 
conduit is necessary in order that traffic may be worked without 
inconvenience, then certainly the streets in which it is necessary 
are, I contend, unsuited for tramways. 

It may be argued that even with heavy expenditure on con- 
duits the L.C.C, trams managed to work sucvessfully for a year 
or two, and my reply to that is that the success was only apparent 
and not real, since no proper provision was made for renewals. 
Further than this, the first lines to be opened were along the 
very busiest routes where traffic was likely to be very heavy, 
and on the top of that something must be allowed for novelty. 
Many people had rides at first just for the fun of the thing. 

I must apologise, Sir, for the length of this letter, and would 
like to be permitted to add that I hold a brief for neither omni- 
buses nor tramears. In fact, I abominate both types of vehicle 
and never travel in either if I can possibly avoid it. Moreover, 
| am financially connected neither with motor omnibuses nor 
with the L.C.C. trams, except that, unfortunately, 1 am a 

RATEPAYER. 


FLEXIBLE COUPLINGS. 

Sir, Every engineer who has had much to do with machinery 
connected by shafting carried on separate foundations or con- 
nected by shafts, the bearings of which are subject to unequal 
wear, must be aware of the advantages of a true flexible coupling. 
Some time ago I had to couple some large gas engines to shafting 
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carried on separate foundations, and failing to find a coupling 
in the market which satisfied me, I had to design one myseli. 
The conditions were that the shafts might get considerably out 
of centre and might be out of line. There was also to be end 
play. I came to the conclusion that the Hookes joint embodied 
the only principle which satisfied the conditions. I enclose a 
drawing of the coupling I designed on that principle—Fig. 1. 
The couplings have been in use some years. The only objection 
I have to them is that they “ chatter ” when the load is off, and 
the driven runs away from the driving part. That has been 
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corrected in the later ones I have had made—Fig. 2. There is 
no patent ; anyone who wishes to use them may do so. 

The principle of the Hookes joint is well known, ana couplings 
embodying the principle are largely used. The principle is 
that there are two driving points at right angles to two driven 
points. The Hookes joint was designed for the purpose of 
cting shafts at an angle with each other. By making the 
connecting member a floating ring, the shafts may not only 
be out of line, but they may be out of centre. The floating ring 
is essential, as will be seen on reference to Fig. 3, which represents 
a pin coupling with elastic bushes. If the shafts are out of 
centre, then only one pin is driving and the bearings become 
strained by the force necessary to compress the elastic bushes, 
and if bands are substituted for bushes the ‘same thing occurs. 

The true coupling must have a floating member with only two 





or so, the valves having previously worn practically parallel. 
I should be very glad if you or any of your readers could help 
me in this matter, as the useful life of the valve is considerably 
reduced, and also I can never tell when an engine is going to 
fail on the road through a worn valve, having already had two 
such cases. 
H. P. Renwick, 
Assistant Locomotive and Carriage Superintendent, 
His Highness the Nizam’s Guaranteed 
State Railways Company, Limited. 
Lallaguda, Secunderabad (Deccan), June 30th. 


A DEFECTIVE GERMAN-MADE TRANSPORTER. 


Str,—We herewith send some photographs, which, 


you 











DEFECTIVE GERMAN TRANSPORTER IN CHILI 


driving points. Where there are more, the floating member 
must be elastic, and the coupling is simply elastic and not truly 
flexible. Such couplings do not admit of the shafts being much 
out of centre, without unduly straining the bearings and con- 





The Pin A is the only one 
driving, the others are idle. 


Fig. 3 


centrating the driving force on one side of the coupling only. 

This does not appear to have been generally considered by the 

designers of so-called flexible couplings. : 
July 26th. 


Henry Davey. 


WEAR OF LOCOMOTIVE SLIDE VALVES. 

Sir, —I should be exceedingly glad if you could enlighten 
me as to the possible cause of the following, or to know if any 
of your readers have experienced the same thing :—-The standard 
engines on the broad gauge section of this line are of the 4-6-0 
type with outside cylinders, 18in. by 26in., and coupled wheels, 
5ft. O}in. diameter. The steam chests are placed vertically 
between the frames, with vertical port faces. The valves are 
put in new lin. thick, and in nine cases out of ten they wear 
taper in under three months’ running, or about 12,500 miles, 
and sometimes less, generally being found to be about 11/16ths 














unfortunately, are not very good, but which show a German 
transporter at Taleahuano Dockyard, Chili. The faults of the 
design are apparent from the photographs, and the appliance 
collapsed, as shown on one of the photographs, during a strong 
wind. A comparison of German and British practice is afforded 
by the 180-ton floating crane, which we recently supplied to this 
dockyard, and which also appears on one of the photographs. 
Carlisle, July 17th. Cowans, SHELDON AND Co. 


WATERWORKS ENGINEERING. 


Sir,—I regret to say that I have only just discovered an 
important printer’s error on page 10 in the chapters devoted to 
the design of high masonry dams in my book on “ Waterworks 
Engineering,’ which was reviewed in your issue of June 4th last. 
Rule 3, page 10, should read that y = 7/10 x up to 100ft. in 
depth, not 1/10 as stated. 

As it is impossible to ascertain individual purchasers of copies 
in this country, in America, Australia, Africa, and Egypt, I 
should feel indebted by your giving prominence to this cor- 

F 








rection. . C. UREN. 
Aldershot, July 27th. 
Ss 
Discussinc the anomalies of the American time- 


keeping system, a writer in the Scientific American states 
that half a century ago there was not a watch in existence 
capable of meeting the requirements of American railway 
time service to-day. Railway time inspection has set 
the limit of variation from true time, for the employees’ 
watches, at 30 seconds a week. This means that the 
balance wheel shall not vary in its motion to the extent 
of one vibration out of every 20,000. Taking into con- 
sideration the various causes of disturbance to which an 
engine driver’s watch is subjected, the jolts and jars, the 
changes of temperature and the magnetic influence 
incidental to the proximity of large masses of iron and 
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steel, this performance is truly remarkable. That it is 


at the top and anything from jin. to nothing at the bottom 
when taken out for examination. The lubrication is either by 
a sight-feed lubricator or by a Wakefield’s mechanical lubricator, 
no difference being effected by the lubrication. The slide valves 
are unbalanced. 

The metre-gauge section 4-6-0 standard passenger engines, 
which have horizontal cylinders with the valves above them, 
the valves being Richardson’s balanced type, show the same wear 
on examination, generally tapering from inside to out; but, 
curiously enough, this has only happened during the last year 


possible to secure such accuracy in such a tiny piece of 
mechanism subjected to those adverse influences is little 
short of marvellous, and justifies the claim that the watch 
of to-day is the most wonderful piece of mechanism that 
the ingenuity of man has ever produced. The writer 
expresses the opinion that in the near future wireless 
telegraphy will be used as a means of transmitting time 
continuously to moving trains. 
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of 63 in the 4-6-0. But for an addition of 13 on the &e., during 1914, is actually lower by 34,195 tons than 


North-Eastern the 4-4-2 class is stationary—an instruc- 
iive fact. The 4-4-0 is also stationary, but the 4-2-2 or 
ingle driver with leading bogie is getting less. Two have 
vone from the Great Northern, leaving only 11, and 11 
have gone from the Great Western and but 5 now remain 
on that line. The Midland figure of 95 and the North- 
ieastern of 20 remain unaltered. The Great Central has 
ial 15 more of the 2-8-0, of which class Mr. Henry 
fowler has sent 6 to the Somerset Joint Committee. The 
» 2-2 class has now disappeared with the withdrawal of 
the two engines of that type on the Great Western and 
ihe one on the Brighton. The big stock of 0-8-0 goods 
and mineral engines on the London and North-Western 
and Laneashire and Yorkshire has been increased by 30 
and 13 respectively. The 4-2-2 shows a reduction of 
5.2 per cent., the 24-0 of 5.9 per cent., and the 0-6-0 of 
|.7 percent. The net result in tender engines is an 
increase of 16, the biggest changes being an increase of 15 
on the Great Northern and a reduction of 27 on the North- 
flastern. 

The changes in tank engines are principally increases, 
none of which are, however, noteworthy. The 2-4-2 
and 2-4-0 are apparently being replaced by bogie tank 
engines. The increase in the number of tank engines on 
the North-Eastern equals the decrease in its number of 
tender engines. The decrease of 15 in the number of tank 
engines on the London and North-Western and of 13 on 
the Lancashire and Yorkshire is remarkable, particularly 
the latter, as the Lancashire and Yorkshire has always 
been considered rather partial to tank engines. 

The Scottish figures show a decrease of 14 in the total of 
tender locomotives and an increase of 7 in the tanks. The 
(ireat North possesses only one type of tender engine, 
whilst the Caledonian has eight. Among the latter is one 
of the 4-2-2. Asin Eng and, no progress is being made 
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that lost during 1913. 
The number and tonnage of vessels lost, &c., during 
the previous five years are as follow :— 











Steamers, Sailing vessels. 
Year. a 
| No Tons (gross). N»>. Tons (net). 
1909 383 645,670 483 293,562 
19.0 421 667,440 442 280,250 
PLL 427 619,752 461 265,091 
1912 379 572,745 341 176,220 
1913 371 533,002 294 184,028 





I-xcluding war losses, one of the most common termina- 
tions of a vessel’s career is by breaking up, dismantling, 
&c. (not in consequence of casualty). The amount of 
tonnage so dealt with in 1914 was 128,978 tons, this being 
20,183 tons more than that for 1913. Sixteen per cent. 
of the steamers and 16.8 per cent. of the sailing vessels 
removed from the merchant fleets of the world in the 
course of 1914 are accounted for in this manner. Of the 
total tonnage of such cases 34.3 per cent. is represented 
by United Kingdom vessels. 

The statistical tables contained in the Summary exhibit 
as usual interesting data as to the relative frequency of 
the different kinds of casualty, &c., which conclude the 
existence of vessels. Strandings and kindred casualties 
which are comprised under the term ‘ wrecked ”’ are, 
apart from war losses, much the most prolific cause of 
disaster. To such casualties are attributable 45.7 per 
cent. of the losses of steamers, and nearly 39 per cent. of 
sailing vessels. Cases of abandoned, foundered, and 
missing vessels are, no doubt, frequently more or less 
similar in the circumstances of loss. If these be taken 
collectively, they form nearly 20} per cent. of the steamers 
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with the 4-4-2, but the Caledonian has 6 more 4-6—0| and nearly 31} per cent. of the sailing vessels removed 


and 5 more 4-4-0. Of the latter the North British has 
15 more. The former company has 11 fewer of the 2-4-0 
and the latter company has a decrease of 13 in the 0-6-0 
class. There is little of note in the tank engine table 
of the Scottish companies, unless it be that the Glasgow 
and South-Western increased its low percentage of tank 
engines in 1913, viz., 8 per cent. to 9 per cent. in 1914. 

In Ireland 30 per cent. of the engines are tank engines. 
There are no tender locomotives on the Cork, Bandon and 
South Coast, County Donegal and Sligo, Leitrim and 
Northern Counties. The changes in Ireland have been very 
few, and the net result was an increase of 3 in the number 
of tender locomotives and of 4 in the tanks. 

For the forty-three companies in the United Kingdom 
the net result was an increase in 1914 of 5 tender locomo- 
tives and of 63 tank engines. 








LLOYD'S REGISTER OF SHIPPING. 


THE summary of vessels totally lost, broken up, con- 
demned, &c., now published by Lloyd’s Register, shows 
that during 1914 the gross reduction in the effective 
mercantile marine of the world amounted to 766 vessels 
of 1,055,112 tons, excluding all vessels of less than 100 
tons. Of this total, 491 vessels, of 870,662 tons, were 
steamers, and 275, of 184,450 tons, were sailing vessels. 
These figures, as regards sailing vessels, are practically 
the same as those for 1913; but as regards steamers, 
they are nearly 338,000 tons higher than for the previous 
year. This increase is wholly accounted for by losses 
(ue to war operations. During the last five months of 
1914 no less than 162 vessels, of 372,277 tons, were sunk 
hy warships or by mines. Excluding such war losses, 





the tonnage of vessels lost through wreck, breaking up, 








from the mercantile marine during 1914, owing to casualty. 

The return has been prepared in such a manner as to 
enable a comparison to be made between the percentages 
of loss suffered by each of the principal merchant navies 
in the world. These percentages include war losses, and 


great as the absolute loss of vessels belonging to the | 


United Kingdom appears to be, it is seen to form but a 
very moderate percentage of the mercantile marine of 
the country. It may be of interest to point out that 
whilst the United Kingdom has lost 2.2 per cent. of the 
tonnage and 2.43 per cent. of the vessels owned, if all 
the ‘“‘ neutral ’’ countries mentioned in the tables be taken 
together they have lost 2.37 per cent. of the tonnage and 
2.62 per cent. of the vessels owned by them. 








A NATIONAL COUNCIL OF SCIENCE. 


A FEW days ago particulars of a “scheme for the 
organisation and development of scientific and industrial 
research *’ were issued by the Board of Education. We 
give a précis below. 

This scheme is designed to establish a permanent organisa- 
tion for the promotion of industrial and scientific research. 

Tt is in no way intended that it should replace or inter- 
fere with the arrangements which have been or may be 
made by the War-office or Admiralty or Ministry of 
Munitions to obtain scientific advice and investigation in 
connection with the provision of munitions of war. It 
is, of course, obvious that at the present moment it is 
essential that the War-office, the Admiralty and the 
Ministry of Munitions should continue to make their own 
direct arrangements with scientific men and institutions 
with the least possible delay. 

It is clearly desirable that the scheme should operate 


over the kingdom as a whole with as little regard as 
possible to the Tweed and the Irish Channel. The research 
done should he for the kingdom as a whole, and there 
should be complete liberty to utilise the most effective 
institutions and investigators available, irrespective of 
their location in England, Wales, Scotland or Ireland. 
There must therefore be a single fund for the assistance 
of research, under a single responsible body. 

It is obvious that the organisation and development of 
research is a matter which greatly affects the public 
educational systems of the kingdom. A great part of all 
research will necessarily be done in universities and colleges 
which are already aided by the State, and the supply and 
training of a sufficient number of young persons competent 
to undertake research can only be secured through the 
public system of education. 

The primary functions of the Advisory Council will he 
to advise the Committee of Council on— 

(i) Proposals for instituting specific researches. 

(ii) Proposals for establishing or developing speci.l 
institutions or departments of existing institutions 
for the scientific study of problems affecting particular 
industries and trades. 

(iii) The establishment and award of Research 
Studentships and Fellowships. 

The Advisory Council will also be available, if requested, 
to advise the several Education Departments as to the 
steps which should be taken for increasing the supply of 
workers competent to undertake scientific research. 

Arrangements will be made by which the Council will 
keep in close touch with all Government Departments 
concerned with or interested in scientific research and by 
which the Council will have regard to the research work 
which is being done or may be done by the National 
Physical Laboratory. 

It is essential that the Advisory Council should act in 
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intimate co-operation with the Royal Society and the 
existing scientific or professional associations, societies 
and institutes, as well as with the universities, technical 
institutions, and other institutions in which research is 
or can be efficiently conducted. 

It is proposed to ask the Royal Society and the principal 

scientific and professional associations, societies and insti- 
— to undertake the function of initiating proposals 
for the consideration of the Advisory Council, and a 
regular procedure for inviting and collecting proposals 
will be established. The Advisory Council will also be at 
liberty to receive proposals from individuals, and itself 
to initiate proposals. 

It is contemplated that the Advisory Council will work 
largely through sub-committees reinforced by suitable 
experts in the particular branch of science or industry 
concerned. On these sub-committees it would be desirable 
as far as possible to enlist the services of persons actually 
engaged in scientific trades and manufactures dependent 
on science. 

The Advisory Council will proceed to frame a scheme or 
programme for its own guidance in recommending 
proposals for research and for the guidance of the Com- 
mittee of Council in allocating such State funds as may 
be available. This scheme will naturally be designed to 
operate over some years in advance, and in framing it 
the Council must necessarily have due regard to the relative 
urgency of the problems requiring solution, the supply 
of trained researchers available for particular pieces 
of research, and the material facilities in the form of 
laboratories and equipment which are available or can be 
provided for specific researches. 

Office accommodation and staff will be provided for 
the Committee and Council by the Board of Education. 

The first members of the Council will be :—The Right 
Hon. Lord Rayleigh, O.M., F.R.S., LL.D., Mr. G. T. 
Beilby, F.R.S., LL,D., Mr. W. Duddell, F.R.S., Professor 
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B. Hopkinson, F.R.S., Professor J. A. M’Clelland, F.R.S., 
Professor R. Meldola, F.R.S., Mr. R. Threlfall, F.R.S., 
with Sir William 8. M’Cormick, LL.D.. as administrative 
chairman. 








LIFTING MAGNETS. 


WE described in our issue of April 30th several types 
of lifting magnets made in this country. Another magnet 
which differs somewhat from those previously dealt with 


has recently been brought to our notice by the Igranic | 


Electric Company, of 147, Queen Victoria-street, E.C. 
From Figs. 1 and 2 the construction can readily be followed. 
The frame A is composed of a dynamo steel casting, having 
good magnetic properties. It is very strong and is designed 
with a view to obtaining a very powerful field without 
undue weight. The coil B is wound with strip copper, 














Fig. 1—LIFTING MAGNET WITH BOBBIN REMOVED 


the makers having found from experience that round or 
square insulated wire is likely to suffer injury during the 
winding process. It will be noticed that the collecting 
leads are taken off on the outside of the coil. The absence 
of an inside lead, the makers contend, is a distinct advan- 
tage, as it saves space and ensures a compact and solidly 
constructed coil. For insulating the magnet mica is 
largely used. The bobbin C on which the coil is wound is 
made of magnetic material, and when fitted in place 
becomes part of the magnetic circuit. The inner and 
outer pole shoes D are composed of heavy steel castings, 
which will withstand the roughest possible treatment. 
A portion of the magnet which must be capable of with- 
standing severe blows is the coil shield E, and it is con- 
sequently made of manganese steel. The joints between 


the coils and shield are said to be absolutely water-tight 
For securing the pole shoes to the 


under all conditions. 
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view to improving upon this arrangement, the Igranic 
Company uses in some cases a motor-driven drum in 
which thé series-wound motor is made to exert a pre- 
determined torque just sufficient to keep the cable at 
all times taut. Igranic magnets are made in five standard 
sizes varying from 18in. in diameter to 62in. in diameter, 
the latter being the largest magnet that can be handled 
satisfactorily by the majority of cranes. The weight which 
it is possible to lift varies, as we pointed out before, with 
the character of the loads handled; the 62in. magnet 
might average between | and 14 tons per lift of loose 
material, such as scrap, but with a solid casting the 
weight might reach as much as 30 tons. In one case a 
cargo of 1960 tons of pig iron was unloaded from a steamer 
by two 62in. magnets and two men, the time taken to 
accomplish the work being 10$ hours. Formerly twenty- 
eight men were required, and it took two days and two 
nights to clear the load. Nothing more need be said 
about the magnets themselves, except that for lifting them 
solid cast lugs are provided instead of eyebolts, the makers 
being of opinion that the latter are liable to fracture. 

The successful operation of a lifting magnet, as we 























Fig. 3—CONTROLLER FOR LIFTING MAGNET 


pointed out before, depends very largely upon the provision 
of suitable control gear. The Igranic Electric Company 
has specialised in the manufacture of controllers and other 
switchgear for some years, and should be in a position to 
know what kind of controller is best suited for this work. 
Fig. 3 shows the controller—without its cover—which 
the firm supplies. It will be noted that it is of the drum 
type, and it is fitted with a magnetic blow-out and fire- 
proof arc shields between the contacts. It has three 
working positions—on, off and reverse. In the off position 
the magnet coils are disconnected from the supply and 
by means of a non-inductive buffer resistance the inductive 
voltage is absorbed, thus preserving the insulation of the 
magnet. When the controller handle is placed in the 
working position the magnet windings are, of course, 
connected to the supply, and in turning the handle to the 
reverse position a small current flows through the magnet 
in a reverse direction in order to make it loose its residual 
magnetism and release the load very quickly. The handle 
can only remain in this reverse position so long as the 
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Fig. 2—SECTION OF 


magnet through bolts are used, and in the case of breakage 
any bolt can readily be replaced. 

The magnet is designed with a view to eliminating as 
far as possible all internal air pockets, which act as heat 
insulators and consequently prevent cooling. Moreover, 
arrangements are made whereby after assembly the 
magnet coil and the whole interior of the magnet are 
thoroughly impregnated and filled by a vacuum process 
with waterproof insulating compound. Not only does 
the impregnating process effectively prevent any possible 
access of moisture to the coil from outside, but it also 
eliminates internal sweating, to which breakdowns can 
often be traced. All magnets made by this firm are said 
to be perfectly water-tight, and may be used if necessary 
for raising loads submerged under water. This require- 
ment is not, of course, met with in every-day practice, 
but it frequently happens that magnets are required for 
use out-of-doors during wet weather, and water-resisting 
properties are therefore essential. 

We are told that these magnets without any special 
preparation have been used on several occasions for 
salving sunken cargoes of nails, iron, steel, &¢., which 
otherwise would have been recoverable only with the 
greatest difficulty. A spring-controlled drum or a counter- 


weight is often used to keep the cable taut, but with a 


LIFTING MAGNET 


When he releases it it returns 


attendant holds it there. 
position, disconnecting the 


automatically to the off 
magnet from the mains. 








BRITISH TRADE IN ITALY. 


From the British Chamber of Commerce for Italy 
we have received the following précis of articles 
appearing in the Italian Press :— 


Our market offers especially an excellent opening for 
manufactured goods, which only two countries would be able 
to supply: Great Britain and Germany. It is therefore clear 
that, there being obstacles in the latter’s way, sales would be 
easier for the former. German penetration in Italy represents 
still a masterpiece of ability and patience. The Germans 
endeavoured to adapt their goods to the needs of the market, 
and also their prices and terms ; they used more especially the 
efficacious arm of cheapness, to which they united the not less 
efficacious one of methods of payment, not only for the articles 
of direct consumption, but also in the larger field of instruments 
of production. Our manufacturers desirous of widening out 
or perfecting their plant, found in the Germans also practical 





assistance in the mounting and working of machinery. The 
German stafis and Italian staffs in their service insinuated 
themselves everywhere, assuming leading positions and managiny 
some of the individual works. They even sought to prevent th: 
establishment of certain factories which would have clashed 
with those in Germany, seeking to induce the Italian works ic 
turn out inferior articles in order to allow of German competition, 
Germany was already reaping the fruits of her methods. In, 
1895 she held a modest position among the nations exportiny 
to Italy, whilst in 1913 she had attained absolute pre-eminenc. 
with 603 millions of lires’ worth of goods sold, leaving behind 
England with a total of only 591 millions, including 338 millions 
of coal. On the outbreak of war British merchants at onc 
thought of reconquering the neutral markets, and the Board of 
Trade called attention to Italy, where Germany’s hold seemed 
to be relaxing. The incitement came at the right moment, but 
will British manufacturers and merchants know how to take 
advantage of this favourable- opportunity ? Their attempt 
so far have not been very successful because they have not 
been able to get over their spirit of conservatism, which lead 
them to impose their commercial customs, which it is difficu!: 
to reconcile with the exigencies of foreign markets. Our fellow 
countrymen who have sought to get into touch with British pro 
ducers have found themselves confronted by two obstacles, almost 
insurmountable, especially at present. Such obstacles are high 
prices and terms of payment. For certain machines produced 
in Italy at 100 lires, for instance, Germany does not hesitate 
to quote the same price, while British firms will ask about 
250 lires. Such enormous differences exist for hundreds oi 
articles in which superiority of quality does not always justify 
the highness of the price. The Germans nearly always allow : 
certain amount of credit, while British firms ask for immediat: 
payment, difficult to carry out in times like the present. They 
would like the Italian buyers to deposit a large sum at a bank 
in England, to be drawn on against presentation of document. 
This is, therefore, payment in advance, a thing quite impossib|: 
for a country like ours, in which for certain goods even payment 
on delivery of the goods appears impracticable. It is certain|) 
not with similar systems that the British will be able to get « 
footing where the Germans were operating with undeniabl 
success. Great Britain should adapt herself to the requirement 
and needs of our market, applying thereto the methods employed 
by the Germans. We do not thereby wish to deprecate in 
general the British way of doing business, but only to point out 
that such system does not adapt itself to our case, and as com 
mercial exchanges are the fruit of two wills, i.e., of the seller 
and of the buyer, one must therefore take due account of ours 
when placing foreign products in Italy. We wished to say 
this in our own interest and in that of England. It is of interest 
to Italy to have another market to provide her with goods, and 
it is also of interest to Great Britain not to lose more ground tu 
German competition, which—it is useless to delude oneself 
will get to work again and with renewed energy as soon as the 


war Is finished. 
” * * 


Italy needs to slacken, if it is not possible to cast them off 
entirely, the bonds which hitherto have bound her to Germany, 
and which, if the war had not supervened, would in the end have 
suffocated her. Now we have commenced to breathe again, 
and we need to substitute as far as possible connections which 
will be done away with or diminished. And this, in a large 
measure, will have to be done with England, who, on her part, 
will have every inducement to turn towards Italy part of her 
great energies. I believe Italy to be better prepared for the 
change than England. We have already connections and 
sympathies for Great Britain, and the English are much more 
popular and better liked in Italy than Germans. Historical, 
ethnical, traditional reasons go to prove what I say. England, 
among her many virtues of firmness, constancy, positivism, has 
a defect which is a consequence of these virtues, @.e., excessive 
conservatism and the dislike to follow new methods, different 
from those trodden for so long. For many years almost the 
only article imported from Great Britain that has shown an 
important increase is coal, indispensable for our industries ; 
whilst Germany prevailed and imposed herself. Britishers 
must make a radical change if they want to go ahead in Italy ; 
and in reply to a question put to me by a certain personage, | 
pointed out that Germany had conquered Italy commercial], 
not only by money and facilities, but especially by men, whom 
she has spread broadcast in the banks, factories, commercial 
houses, and in the very life of the country. Whilst the English 
form in Italy a notable, beneficent and well-liked colony of a 
few workers, and a good number of gentlefolks, who enjoy in 
peace our sky and natural beauties, the German colony is far 
more numerous, and not a single individual composing it is 
extraneous to the action of conquest. They all co-operate like 
a disciplined army in the work of infiltration. England, there- 
fore, it she wishes to reduce the competition, should send us 
men, men and more men, to carry out a whole programme of 
commercial penetration. Some of the chief obstacles to over 
come I believe to be the following, viz.:—The system of weights 
and measures used in England, which should be replaced by the 
metric system without further loss of time, at any rate as far 
as catalogues for Italy are concerned. This is an old question, 
but the time has come to settle it forever. The mode of payment 
insisted on by British firms must be modified. It is too great 
a handicap to expect to be paid in advance, or against documents 
in England, whilst Germany concedes easy credit terms. This 
obstacle could in a great measure be removed by the establish- 
ment in Italy of a British bank, and then it would be possible 
to foster British trade in Italy. Without such a financial 
organisation, which should be really commercial and look after 
Anglo-Italian trade, progress will be very difficult, if not impos- 
sible, and a start should be made at once, not at the end of the 
war, when German competition will again be rife. 








Tue Royat Sanirary InstiruTe.—The course of lectures 
and demonstrations for sanitary officers, which will be given 
during September, October and November next will comprise : 

Part I.: Four lectures on elementary physics and chemistry 
in relation to water, soil, air and ventilation, and meteorology ; 
and twenty-one lectures on public health statutes; orders, 
memoranda and model by-laws of the Local Government Board 
and the by-laws in force in the Administrative County of London ; 
the practical duties of a sanitary inspector, e.g., drawing up 
notices as to sanitary defects, drain testing, disinfection, methods . 
of inspection, note-taking, reporting and elementary statistics ; 
taking of samples of water, food and drugs for analysis ; muni- 
cipal hygiene or hygiene of communities, including prevention 
and abatement’ of nuisances, sanitary defects in and about 
buildings and their remedies, water supplies, sanitary appli- 
ances, drainage, refuse removal and disposal, offensive trades, 
disinfection ; building construction in its sanitary relations, 
local physical conditions ; measurement and drawing plans to 
scale. Inspections and demonstrations are arranged in con- 
nection with the lectures, and include visits to disinfecting 
stations, dairy premises, municipal depots, artisans’ dwellings, 
offensive trades, waterworks, common lodging-houses, sanitary 
works in progress, refuse and sewage disposal works, and other 
public and private works illustrative of sanitary practice and 
administration. In the course of the demonstrations the routine 
of an inspector’s office work and duties is explained to the 
students. Part II.: Seven lectures on meat and food inspection. 
including taking of samples of water, food and drugs for analysis. 
Practical demonstrations of meat inspection are given. Further 
particulars of the lectures can be obtained at the office of the 
Institute, 90, Buckingham Palace-road, 8.W. 
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RAILWAY MATTERS. 





WE learn that the Baldwin Locomotive Works are now 
employing 6822 men, compared with 3900 last January. 


‘THe term of the engagement of Mr. Charles Evans as 
Commissioner of Railways in Queensland has been 
extended for a further two years, viz., to October 31st, 
1918. 

ROM an answer to a question in Parliament a few days 
ago we learn that the Railway Returns (capital, traffic, 
receipts, and working expenditure) for 1913—the first 
made in the new form ordered by the Act of 1911—may 
he expected to appear shortly. 

THE Worksop and Bawtry Railway Bill, referred to in 
this column of our issue of May 7th, has been withdrawn. 
The promoters were connected with the Firbeck Colliery 
and secured their Bill in the Commons in face of severe 
opposition by the railway companies. 

STILL another name of a railway man has to be added 
to the list of those engaged in the Munitions Department, 
as_mentioned in this column on July 9th last. It is that 


of Mr. John Bowden, M.I. Mech. E., of the Metropolitan | 


Railway, who is in charge of the office for the North- 
Western area at Manchester. 


An American contemporary says that the Nashville, 
Chattanooga and St. Louis Railway Company has begun 
the work of establishing signboards to designate points 
of interest—particularly scenes of battles, army and 
brigade headquarters, and the names of the principal 
streams along its line—so that the traveller may easily 
see from the car windows the sites of some of the most 
prominent engagements of the Civil War. The signs are 
cast in metal and mounted on rails set in concrete. The 
boards are painted white and the letters are in black. 


THE Australian Federal Government has accepted the 
tender of Walkers Limited, of Maryborough, Queensland, 
for the supply of twenty locomotives for the Trans- 
continental Railway. Ten, to be delivered at Kalgoorlie, 
at £8265 each, and ten, to be delivered at Port Augusta, 
at £7698 each. Delivery is to be made in twenty-one 
months. Martin and Co., of Gawler, South Australia, 
sent in a lower tender, but required three years for delivery. 
They have, however, been given an order for five engines 
at the same price as that being paid to Walkers Limited. 


A REMARKABLE record has been made on the Lehigh 
Valley Railroad in the loading of rails. Two work trains 
equipped with loading devices loaded in one day, from 
alongside the main tracks, 171,988ft. of 90 lb. rails with 
joints complete. This amount of work equals 2303.41 
tons, or 16.29 track-miles. The cost was 15.7 cents per 
ton. A few days later one work train loaded in one day 
149,466ft. of 90 lb. rails with joints complete from alongside 
the main tracks. 
14.15 track-miles or 2001.78 tons of rail were picked up 


and loaded in a single train in one day, and the actual | 
| 


cost of loading per ton was only 15.6 cents. 


THE Chinese Government, says the Railway Age Gazette, 
proposes to construct railway lines outside the Great Wall. 
The termini of the proposed lines are the several places 
which will be opened as trade ports, such as Chifeng, 
Taonanfu, Dolonor, &c. The first line to be from 
Peking to Jehol, a distance of 140 miles, with a line from 
Jehol to Chifeng of 130 miles, and another one of 170 
miles from Chingchow to Chifeng. 
from Kalgan to Dolonor of 150 miles, and from Dolonor to 
Chifeng of 200 miles. These lines will be connected with 
the Peking-Mukden and the Peking-Kalgan railways. 
The scheme is under the consideration of the Ministry of 
Communications. 


DurRING the three months ended December 31st last 
the assistant inspecting officers of the Board of Trade 


Is 


held 64 inquiries into accidents—28 fatal and 43 non-fatal | 
Of the 28 men killed, 17 were | 


—to railway servants. 


employed in the permanent way department, three in the | 


locomotive, one in the wagon department, and one in the 
signal department. Three were shunters, two were porters, 
and one was a goods guard. Thirteen of the cases were 
ascribed to want of care on the part of those killed, one 


to want of care on the part of a fellow-servant, three to | 
no look-out men being provided, five to an imperfect or | 


insufficient look-out being maintained, and six were 


returned as due to misadventure. 


THE Furness Company has just had supplied to it two 
4-4-2 type tank engines for heavy passenger traffic and 
two 0-6-0 tank engines for shunting and mineral work. 
Each engine has a total heating surface of 1070 square 


feet, a grate area of 15.4 square feet, and a working | 


pressure of 160 lb. The two former can carry three tons 
of coal each and 1750 gallons of water, have 17}in. by 
24in. inside cylinders, coupled wheels of 5ft. 8in. diameter, 
a total length of 38ft. 44in., and weigh 59} tons in working 
order. The two latter have 17}in. by 24in. inside cylinders, 
coupled wheels of 4ft. 74in. diameter, can carry 2} tons 
of coal and 1100 gallons of water, have a total length over 


the buffers of 30ft. 8}in., and weigh 474 tons in working 
They have been built by Kitson and Co., Limited, | 


order. 
to the designs of Mr. W. F. Pettigrew, the locomotive 
superintendent of the Furness Railway. 


Ir was originally intended the open the first section— 
from Broadmeadows to Sandringham—of the Melbourne 
electrification in May last, but as one of the important 
tenders, accepted provisionally, was found unsatisfactory, 
fresh tenders had to be called for, and it was then announced 
that the section’ would be opened in December. Since 
war broke out the date for opening has been again post- 
poned, as many of the firms which had contracts are now 
engaged on munitions for the British Government. 
most of the contracts dovetail on others, it is essential 
that all should be fulfilled before the electrification can 
be carried to completion. A good amount of work is, 
however, being done, e.g., the running of the underground 
high-tension power transmission cables. 
are armoured with steel wires and have jute covering, and 
will be laid directly in the earth at a depth of approxi- 
mately 3ft. Outside the inner suburban area the cables 


will be erected on the steel structures used in connection 
with the overhead equipment. 
amounts to about £400,000. 


The cost of this equipment 


This is an even greater record, as | 


The other lines are | 
| With the high-angle gun in the submarine, the aircraft | 


As | 


These cables | 


NOTES AND MEMORANDA. 





A FIREPROOF building material is being made in Switzer- 
land by compressing Portland cement and asbestos fibre 
into blocks. 


carried on at Tinfos, Norway. 
ing material and the ore carries 44 to 47 per cent. iron. 
The power in the furnace is from 1200 to 1400 kilowatts. 
There are four furnaces at Tinfos, three being usually in 
operation, while one is held in reserve. 
about nine tons per furnace per day. 


ELeEctTrRIC meters in the earlier days of the industry 
were not always made dustproof. In fact, says an 


patrons of some electric light companies to introduce 
spiders into their meters through cracks in the cases. 
One spider if introduced promptly after the meter was 
read would spin enough web, it was learned, to retard 





electric light bill. According to stories told by operators 
| of those early days, a single moth ball if placed in each 
meter case could be depended upon to eliminate all 
trouble from spiders. 


Tue Prussian potash deposits differ considerably from 
those found in India. They are greater in extent, but 
mineralogically there is also a wide difference. Although 
both were probably similar at the time of their deposition, 


degree by thermal metamorphism. Carnallite, for in- 
stance, one of the chief products mined at Stassfurt, is 
unknown in India. Since the outbreak of war the subject 
has assumed an added importance, for the main sources 
of the world’s supply—the deposits in Germany and 
Austria—have been cut off. The possibility 
economical exploitation of the Indian deposits has been 
enhanced, and the subject is now engaging the attention 
of the Government of India. 


THE area covered by shrapnel bullets in the 18-pdr. 
shell is about 250 square yards. The lead bullets, which 
in most cases are }in. in diameter, are, says an American 
contemporary, made from several different compositions, 
but consist chiefly of 874 parts lead and 12} parts antimony. 
The number of bullets varies. There are 252 in the 
American 15 lb. shell and 235 or 236 in the British 15 Ib. 
shell. 


| those used by other Governments are spherical. There 
are several methods of making shrapnel bullets, two of 
which are in use at the present time. One is to cast the 





that the bullet can be removed when cast. Another is 
| to cut off slugs from lead wire and strike these between 
dies in a heading machine. The machine takes the wire 
| from a reel, cuts it off, forms it and trims off the resultant 
fin automatically. 


THE new 3in. disappearing guns, designed by the 
Bureau of Ordnance, to be placed in the United States 
| submarines of the *‘ M” and ** N * classes, will, according 
to the Army and Navy Journal, of New York, not only 
be available to use in an attack on an enemy’s craft, but 
will have such a high angle of fire that they will be effective 
against all classes of aircraft. Most of the navy’s sub- 


attacked by an aeroplane when coming to the surface. 


| will have a serious factor to contend with. The new 3in. 
| gun is shorter than the regular 3in. navy weapon to meet 
| limitations of space. This reduces its range somewhat. 
| The sea-going submarine authorised by the last Congress 
| may be armed with guns of 4in. calibre. Decision on this 
| point has not been reached yet, however. The new 3in. 
gun is said to weigh with its carriage only 1800 Ib., and 
automatically disappears into the submarine after each 
| discharge. 


THE principles governing the designs of small and large 
turbines are quite different. Formerly small turbines were 
installed to operate non-condensing, the exhaust being 
used in feed heaters. The highest commercial efficiency 
of small turbines is about 40 per cent. In the last two 
years a demand has arisen for small condensing turbines 
of high efficiency, and to meet this the Terry Steam 
| Turbine Company has designed a new turbine. The casing 
is divided horizontally. The high-pressure wheel, as 
fitted in the original machine, has been superseded by a 
two-row multi-velocity wheel running at high peripheral 
speed. After leaving this the steam passes round the 
casing of the low-pressure wheels, which it enters at the 
further end, so that it flows in the reverse direction towards 
| the exhaust adjacent to the high-pressure part. The 
| return-flow turbine section is designed to have 2b. to 

5 lb. pressure above atmosphere in the first stage. With 
steam pressure about 150 lb., allowing two impulses, the 
| peripheral velocity of the buckets must be 636ft. per 
| second for best efficiency. At 3600 revolutions per 
minute the pitch diameter required is 40}in. 


Tue Navy Department of the United States and other 
public and private bodies all over the world have frequently 
been urged to purchase coal under strict specifications 
that provide that the purchase price shall be a certain 
figure for coal that shows a heating value of a certain 
number of British thermal units per pound, and that 
| coal which falls below or exceeds in calorific value this 

number shall be purchased at a price less or greater than 
| the basis price by an amount depending upon the number 
| of B.Th.U.’s below or above the standard. Theoretically, 
says Mr. J. O. Richardson in the Journal of the American 
Society of Naval Engineers, this is an ideal way of purchas- 
| ing coal, but practically it is very unsatisfactory, because 
it frequently happens that coal which in a laboratory 
test would be rated very high on a B.Th.U. basis gives 
very poor results when burned in the furnace of marine 
boilers, and conversely. In fact, one of the very best 
| steaming coals in the market, one which is largely used 

by sea-going steamers, would be barred from competition 
| because of its lower calorific value than other first-class 
| coals. This coal, George’s Creek, has long been recognised 
| by marine engineers as one of the most satisfactory in 
‘ the market. 


Pic iron production by means of the electric furnace is | 
Coke is used as the reduc- | 


The output is | 


American contemporary, it was often possible for wily | 


the meter disc and to effect a considerable reduction in the | 


the Punjab deposits have been affected to a much greater | 


of the | 


The bullets used by the United States Government | 
have six flattened sides, to facilitate packing, whereas | 


bullets in iron moulds, which are split in the centre, so | 


marines would be helpless under present conditions if | 


MISCELLANEA. 





| Tue exports of manganese ore from India in April this 
| year were 16,269 gross tons, of which 12,969 tons went 
| to Great Britain and 3300 tons to France. In April, 1914, 
| the exports were 65,533 tons, making the decrease this 
year 49,264 tons, or 75.8 per cent. Since January Ist 
no ore has been sent from India to the United States. 


THE existence of petroleum, it is reported, has been 
definitely established near Punta Arenas and to the north- 
west of Tierra del Fuego. The frequency of the emana- 
tions of natural gas makes it probable that the petroliferous 
| deposits are large. The geologists have indicated te 

certain proposed drilling companies the most appropriat 

places for drilling. The Chilian Government takes n¢ 

part in the actual drilling, but will continue to further 
scientific explorations with a view to giving all aid to the 
search for petroleum. 

A new hydro-electric plant, according to the Electrician, 
is to be built in France at Laroquebrou (Cantal) for the 
manufacture of sodium nitrate in the electric furnace, a 
dam being built across the Cére to give a head of 488ft. 
Artificial nitrates may also be made at Bouvillard, near 
Aiquebelle (Savoie) with power from the Arc at La Chambre. 
At Venissieux, near Lyons, the Electrode Company carries 
on the manufacture of large quantities of electrodes, the 
output in 1913 being over 5000 tons. The Société 
Générale des Nitrures at present makes no nitrides at its 
works at St. Jean de Maurienne, but arrangements are 
said to have been made with a Norwegian firm for import- 
ing them into France. ‘ Another company is perfecting a 
rival process, invented by Coutagne. 


New ZEALAND has, says the English Mechanic, set an 
example in the matter of preventing the unjustified use 
of the letters and abbreviations signifying membership 
of the leading British engineering institutions. In a 
| recent case, reported by the local honorary secretary and 
| treasurer for New Zealand of the Institution of Electrical 
Engineers, a man who had used the letters “* A.M.I.E.E.” 
without being entitled to do so was charged in a court of 
| law with this offence. He was convicted and fined £5 and 
costs. This recognition by the State of the position of 
engineers is, adds our contemporary, very satisfactory, 
and if similar punishment could be meted out in this 
country to those who use, without any right to do so, 
such letters or abbreviations, the status of the profession 
would be improved. 


It is reported in the Iron and Coal Trades Review that 

manufacturers in the United States having export orders 
for munitions of war are winning away from the Govern- 
ment arsenals machinists, foremen, superintendents and 
even army officers in large numbers. The demand for 
| munitions Of war has not only taxed the capacity of 
American manufacturers whose regular business it is to 
produce these articles but has induced manufacturers of 
| entirely different classes of articles to undertake the 
production of war munitions. The chief embarrassment 
encountered has been the difficulty of obtaining skilled 
workmen and experienced superintendents. Machinists 
| and other skilled workers have been tempted to leave 
their Government employment by offers of high wages, 
while foremen and superintendents receiving £300 to £360 
a year from the Government are said to have been offered 
as much as £1000 a vear. 

Some interesting details, illustrating the growth of the 
British Navy in recent years, are given in a Blue Book 
issued a few days ago containing the accounts of ship- 
| building and dockyard -transactions for the year 1913-14. 
During the year £244,294 was expended on airships, 
biplanes, monoplanes and seaplanes. The airships under 
construction were Nos. 3, 4, 5, 6, 7, 9, and 16, and the 
highest cost of any one ship is £32,444. Among a number 
of new submarines included in the list of vessels under 
construction in 1913-14 are eighteen of the “ E”’ class, 
one of the “F” class, three of the ““S” Class, four of 
the ‘‘V” class, two of the “‘W” class, and two later 
submarines named the Nautilus and Swordfish. A large 
number of new destroyers are entered as under construc- 
tion, the new “ M ” class alone comprising thirteen vessels. 
Altogether 150 vessels of various sorts are entered under 
the heading of “‘ new construction.” 


A SAMPLE of Somaliland coal, obtained from an area 
53 miles east of Berbera, has been examined at the Imperial 
Institute. This coal is reported to resemble samples 
from Nigeria, which have already been examined at the 
Institute, but it is not so good as the better qualities of 
the Nigerian coal. At present, according to a statement 
in the current number of the Bulletin of the Imperial 
Institute, it can be of value only for local use, but the 
deposit ought, it is pointed out, to be thoroughly examined 
in order to ascertain the extent and the general quality 
of the coal, which later on may possibly prove to be of 
great economic importance. Samples of salt have also 
been received from Somaliland. These prove to be 
very similar in composition to most rock salts. Refined 
salt prepared from them at the Imperial Institute was of 
good colour, was not affected by exposure to air, and is 
declared to be generally suitable for culinary purposes. 


On account of the war the Hamburg-America Line and 
the Norddeutsche Lloyd have been permitted to delay 
the making up of their profit-and-loss accounts. It is 
now stated in the Yearbook of the Norddeutsche Lloyd 
that the seven months in 1914 before war broke out were 
characterised by various difficulties and by serious com- 
petition between the large shipping companies. The 
rates of freight were declining and the passenger service 
was also dwindling, especially in the case of emigrants. 
Thus, vid Bremen only 102,970 persons emigrated during 
the first seven months of 1914, as compared with 165,007 
during the same period of 1913. The total number of 
passengers transported by the Norddeutsche Lloyd 
amounted to 376,973 in 1914, as compared with 662,385 
during the whole year of 1913. The fleet of the company 
was extended in 1914 by eight new steamers, representing 
64,039 tons; but the s.s. Kaiser Wilhelm der Grosse and 
the Gneisenau have been destroyed, and six other steamers 
have been captured. There are under construction two 
twin-screw passenger and cargo steamers, each of 35,000 
tons, one of 18,000 tons, and six cargo steamers with a 
total tonnage of 48,000 tons. 
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War and Labour. 


As we look back on the twelve months of warfare 
that are drawing rapidly to an end we see but one 
thing with which the British nation can justly be 
reproached, whilst there is much of which it may be 
proud without boastfulness. We have established, 
never more to be questioned in any degree, the 
influence of sea power and we have raised and equipped 
an Army of three million volunteers. We have done 
even more. We have not only met all the require- 
ments of our huge Navy, we have not only fitted out 
Armies which are fighting in many parts of the earth, 
but we have supplied our Allies, France and Russia, 
with vast quantities of war material. These are, we 
venture to think, wonderful achievements. Indeed, 
no one but our own people have belittled them. 
France, Russia, and Belgium have acknowledged 
frankly the service that we have done for them, and 
Germany has been wholly astonished by our output 
of men and materials. She made a vast mistake in 
the estimate of our capabilities, and long ago was 
forced to recognise that we should throw a weight 
into the pan that would tip the beam against her. 
On all these things we may pride ourselves without 
arrogance, and of only one thing need we be heartily 
ashamed. We need not say that it is the recurrence 
of labour troubles. 

To those who have been fighting side by side with 
us these outbreaks are incomprehensible, and even 
to us here who know the mind and temper of the 
British artisan they are hard to understand. They 
present a study in psychology into which future 
philosophers may plunge. We shall not attempt 
to enter into it fully, but we may here touch 
upon one point which, if it be no excuse, is at least 
a partial explanation of what appears mysterious. 
The workmen of France, of Belgium, of Russia, of 
Germany and Austria during critical years of their 
lives are soldiers. They learn, then, not only certain 
military duties, but the fact is brought closely before 
them that the safety of their countries depend 
upon their efforts. By far the larger number of the 
adult males of these countries have been or are 
soldiers or are approaching the years of service. The 
whole nation, therefore, becomes imbued with the 
spirit of the soldier. In this country conditions are 
very different ; our frontier is the sea and only an 
infinitesimal portion of our population bears arms. 
The military spirit is not inbred in the people as it is 
in France and Germany. A year ago not more than 
one or two hundred thousand or so families had sons 
in the Army. The bulk of the people were absolutely 
ignorant about military matters and had nothing of 
the military instinct. Moreover, as Dean Inge points 
out in an essay in the last issue of the Quarterly Review, 
our artisan class has never been taught the meaning 
of patriotism. It has learnt but little history of any 
kind, and that love of one’s country which comes from 
a knowledge of the struggles and vicissitudes through 
which she has passed is, therefore, wanting. The work- 
man has grown up with the idea that patriotism is a 
virtue for the rich and not for the poor, and he believes 
that the capitalist’s love of his country can be 
measured precisely by the stake he has in it. To change 
this state of affairs and this state of mind suddenly 
was an almost impossible task, and that recruiting 
went forward amongst the working classes with the 
rapidity that it did is, to our minds, wholly astonish- 
ing. It must, moreover, be observed that those who 
joined the colours were those most apt to receive the 
new spirit, whilst those who remained behind were 
those whose minds were less ready to assimilate it. 
Hence it resulted that the body of workmen left in 
factories and mines were men who did not readily 
accommodate themselves to new conditions and who 
were unable to eradicate the sentiments inbred in 
them through many years. It has been said over 
and over again that they do not appreciate the fact 
that we were at war. We believe the truth to be that 
they were really wnable to appreciate the sacrifices that 
war entails and to hear the call of patriotism. The 
military outlook on life was something altogether too 





new, something that their minds could not grasp. They 
could not suddenly give up an old line of thought and 


seize a new one. We put this idea forward partly 
as an excuse to our Allies and partly because, if we are 
to get to the bottom of these labour troubles, we must 
endeavour to understand the mental attitude that 
leads to them. If we are right in our view hard 
language and coercion will gain nothing. The line 
we must take must be to instil into minds which are 
naturally slow to acquire new ideas some conception 
of the military needs of the nation. We must try to 
cultivate in- a brief time the military instinct. How 
that is to be done we shall not venture to say, but we 
believe that certain experiments are following a right 
course. The return of men from the front to mine 
and workshop is a good thing, the visits of parties of 
workmen to troops in the field in France and Flanders 
another, the use of the cinematograph—now being 
developed i in France—a third. Public demonstration 
to acclaim men who have won honour on the field, 
speeches from fellow-workmen who have been through 
it in the trenches, must help. We do not believe any 
of the men who have struck are incurably deaf to the 
call of their country ; we do not believe there is a 
single one of them who would not fight for his hearth 
and home were they attacked. But their patriotism 
has not taken an active form because the mind of the 
workman is not attuned to the new note. More, we 
think, might be done by a deliberate attempt to arouse 
this new spirit than by all the covenants and agree- 
ments that could be devised. 

There has been but little effort so far to work on 
these lines. From the very first the Government has 
appealed rather to the cupidity of the nation than to 
its sense of duty. It pays its soldiers on a scale vastly 
greater than any other European nation ; it makes 
provision for their wives and families which actually 
puts some of them in possession of more money than 
they have ever enjoyed in times of peace. Tt has 
raised or caused to be raised the earnings of ail the 
workpeople, whether engaged on war material or not, 
who have stayed behind. In everything it has paid, 
paid, paid. The result is naturally that the workman 
asks for more and more, confident that his services 
are indispensable and that whatever he demands with 
sufficient determination must be given him. Herein 
we see part cause of the trouble. It would have been 
better at the very beginning of the war to have 
crystallised wages at the point at which they then 
stood and to have limited by edict the price of certain 
commodities. Much of the trouble which we have had 
to face since might thereby have been avoided. 
Now wages have come to a point where further 
increase is practically out of the question and when 
the men certainly cannot pretend that they are losing 
by the war. If further effort is to be got from them 
the appeal must now be to their patriotism, to thei: 
love of country. The requirements of our Armies 
and our ships must be brought home to them and the 
conviction forced upon them that the very existence 
of all they hold dear, their personal freedom and the 
freedom of the land that is theirs, depends upon work 
the value of which cannot be measured in money. 


Reinforced Concrete. 


Tue London County Council has once more revised 
its proposals for regulating the construction of re- 
inforced concrete frame buildings in London, and 
the draft is now open to inspection at the County Hall. 
It is now some years—November 28th, 1911—since 
the first draft of these regulations was published in 
the Council’s minutes. They attracted somewhat 
sharp criticism in the technical Press, and the four 
Institutions to which any proposed regulations have 
to be notified under the parent Act made numerous 
suggestions for their improvement. As a result they 
have since been frequently modified by the Council, 
and fresh drafts have been published from time to 
time. 

Unfortunately, attempts at improvement have 
sometimes taken the form of new proposals equally 
open to question. Without attempting to examine 
in detail the whole of the hundred and eighty edd 
clauses, we cannot fail to notice one such innovation 
in the present draft which can scarcely hope to escape 
criticism. A previous proposal to reduce the funda- 
mental modular ratio (m) for concretes richer than 
1:2:4 met with opposition on the ground that it 
would complicate the compulsory methods of calcu- 
lation, which were already unnecessarily intricate. 
But the two new values previously proposed are now 
replaced by different values for every mixture accord- 
ing to a sliding scale, an alteration which hardly 
makes for increased simplicity. The object of reduc- 
ing the modular ratio is, of course, to increase the 
nominal share of joint stress allocated to the concrete 
whilst reducing that on the steel ; and by thus raising 
the factor of safety of the less ‘reliable material, to 
increase the strength of the combination. But on 
account of economic reasons, precisely the opposite 
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effect would obtain in the majority of cases. With 
beams and slabs, as with columns, it is far cheaper 
to- work to generous scantlings than to heavily 
reinforce members of unduly restricted depth. The 
result is that although structural exigencies may 
occasionally demand shallow beams, and although 
compressive reinforcement may sometimes be used 
for reasons other than those of strength, the great 
majority of beams and floors in well-designed struc- 
tures are of economically adequate depth, requiring 
only a small proportion of tensile reinforcement. 
In such members it is the stress on the steel in tension 
which determines the strength of the whole, the 
concrete always remaining comfortably under- 
stressed ; and to reduce the nominal stress on the 
steel is therefore to lower the factor of safety. Even 
if the proposed reductien is justified by authoritative 
experimental data, which we venture to doubt, a 
clause is obviously necessary to prevent it being made 
compulsory in the case of beams and slabs in which 
the permissible stress on the steel is the criterion of 
strength. Reasonable regulations to determine the 
construction of buildings in reinforced concrete and 
the stresses to which they should be subjected would 
be a very welcome guide to construction generally. 
But the proposed code goes far beyond this, and 
attempts to achieve perfection by incorporating a 
large amount of intricate and decidedly questionable 
theory, including the admittedly inaccurate “ straight- 
line * hypotheses. It not only adopts long formule 
which probably no practical drawing-oftice ever 
dreams of using except in the form of plotted graphs, 
and insists upon, instead of merely permitting, their 
use, whilst empowering district surveyors to require 
detailed calculations. London district surveyors have 
a well-deserved reputation for moderation, but a 
conscientious official might often feel honestly com- 
pelled to put a designer to intolerable trouble. The 
new draft makes no attempt to meet the unanimous 
demand of the technical Press—and, we believe, of the 
four Institutions—that the regulations should be 
tentative, and that their interpretation by the 
Council's officers in particular cases should be subject 
to technical appeal, as are the clauses of the very 
Act which authorises their existence. We are told 
that there are “legal difficulties” in the way, and 
that new amending regulations could at any time 
be brought forward by the Council. During the last 
twelve months we have learned that “legal diffi- 
culties ’ can be made to disappear from the path of 
public necessity with an ease and rapidity which was 
at one time scarcely suspected ; and in any case it 
is difficult to conceive what possible illegality there 
could be in the fact of a code of regulations containing 
a Clause which specifies the period during which they 
shall apply, and in another which repeats the wording 
of the Act under which they are mad, with regard 
to local modifications and appeal. The introduction 
of amending regulations by the Council is, of course, 
possible, and the present Council doubtless means 
to initiate them if necessary, even though it believes, 
and with reason, that its present officials can be 
trusted to administer the new rules in a fair and 
reasonable manner. But it cannot guarantee that 
future officials will invariably so use the autocratic 
powers with which it seeks to invest them. Neither 
can it bind a future Council to admit that its regula- 
tions are so faulty as to need amending, and in 
doing so to rise superior to that typical British 
tendency to keep in use any well-designed article 
which was once the best of its kind, whether it be a 
War-office custom, a machine, or the Board of Trade 
Rules for the design of railway bridges. There might 
even be “ legal difficulties ” in the way, and as the 
Act does not mention “ amending ”’ regulations, it 
is not at all improbable that there would be. 

Whilst it is undoubtedly very creditable to be 
able to establish a complete code of rules to govern 
a difficult and intricate subject, the Council should 
not forget that knowledge sometimes takes very long 
and unexpected strides. The present complicated 
theory and formule might at any time be swept 
away in favour of some simpler and more accurate 
form of calculation. The formule which it is now 
proposed to make compulsory would then represent 
merely a fossilised tradition, and the only credit 
attaching to the Regulations would lie in the clauses 
which foresaw both the need and the possibility of 
progress, and provided for temporary flexibility and 
for automatic periodical revision. 


Travel, as Usual. 


THE alterations in the railway train services which 
date from the 12th inst. are in accordance with a 
forecast we made in our issue of April 2nd last, when 
we anticipated that there would this year be no 
summer train services as generally understood. 
So small are the changes on some lines that the 





respective companies, e.g., the London, Brighton 
and South Coast, have not reprinted their winter 
time-tables. One misses many of the features of former 
years. The Scottish trains that left Kuston and 
King’s Cross at noon are absent and the winter services 
on all three routes remain in force, even to the 
Inverness sleeping car running from Euston, King’s 
Cross, and St. Pancras alternately. The 1.30 p.m. 
express from the last-named station remains with- 
drawn, and there are no Great Northern expresses 
to Scarborough. The railway-owned steamship 
services are also limited as compared with previous 
years. Few changes have been made in the Clyde 
boats, the Larne and Stranraer day service has not 
been put on, nor that between Holyhead and Kings- 
town. The Furness has not brought into use its 
Fleetwood and Batrow boat, and we notice that 
that company and the town of Barrow are still 
suffering from the withdrawal of the Barrow and 
Belfast service. This reduction of the usual summer 
travelling facilities has not been brought about 
because there is any scarcity of travellers. From the 
inquiries we have made, we learn that all the seaside 
and health resorts, except those on the East Coast, 
are experiencing very successful seasons. The trains 
are well-filled and the platforms crowded with 
passengers and luggage, although we are glad to 
say that the largest percentage of those who travel 
are women and soldiers. The reduced services have 
not been brought about by any scarcity of patronage, 
but by the joint determined action of the companies, 
in view of depleted staffs, fewer locomotives available 
and a reduced stock of coal, to take advantage of the 
present state of affairs to withdraw their extravagant 
competitive services of the past. No country in the 
world has travelling facilities—with such a frequency 
of service, low fares and superior accommodation at 
so little profit to the companies—equal to those 
given by British railways. For this the public is 
wholly indebted, not to any pressure on its part nor 
to grants or aid from the State, but to the insane 
competition among the companies. And it seems to 
us that one item of good that will come out of the 
present evils will be a modification in our train 
services and travelling facilities. If the time-tables 
now in force are found to provide for the heavy traffic 
now passing, then in normal times little more will 
be required. Certain it is that if, when economy and 
thrift are being both preached and practised, so 
many people are willing to pay full ordinary fares, 
there will be no need to have so many cheap fares 
when hostilities have ceased. Some leaders of thought, 
who look with disfavour upon so much travel at 
times when people should conserve their finances, 
would have a tax* put upon railway tickets. This 
would, however, we think, prove a hardship upon the 
many who travel for business or from necessity, as 
it would be impossible to discriminate between them 
and those who travel for pleasure. It must also be 
remembered that by the withdrawal of cheap tickets 
and the enforcement of full ordinary fares a con- 
siderable amount of travel is already penalised. 








OBITUARY. 


SIR SANDFORD FLEMING. 





On Friday of last week it was announced that Sir 
Sandford Fleming had died at Toronto on the previous 
day, at the advanced age of eighty-eight. Sir Sand- 
ford, who was the son of the late Mr. Andrew Greig 
Fleming, was born in 1827 at Kirkaldy, at which place 
he received his schooling and was trained in engi- 
neering and surveying. In 1845, when aged only 
eighteen, he left his native country and emigrated to 
Canada, and it was with the Dominion that the whole 
of the remainder of his life was identified. 

The first position which he held in the country of 


‘his adoption was a post on the staff of the Canadian 


Northern Railway, which was then being built. Of 
this line he became, twelve years later, the chief 
engineer. His abilities while in this position attracted 
so much attention that when it was decided to con- 
struct the Intercolonial line through the provinces of 
Nova Scotia, New Brunswick, and Quebec, it was he 
who was chosen to survey and construct it. There 
was much controversy as to the direction which this 
railway should take, but finally it was decided to 
build it along the banks of the St. Lawrence. 
The work of construction was of a particularly difficult 
character, but Fleming brought it successfully to a 
conclusion in 1876. 

While this line was being built he had been entrusted 
with the carrying through of an even more difficult 
and exacting undertaking. In 1871 he was given the 
post of chief engineer for the survey of the Canadian 
Pacific Railway from the eastern to the western shores 
of the Dominion. He himself led the first survey 
across the prairies and over the Rocky Mountains. 
The difficulties with which that expedition had to 
contend were enormous. For a large portion of the 





distance the country was practically without inhali- 
tants ; five hundred miles of it lay through mountain. 
districts which had never previously been 
Yet success crowned the efforts of Sanad- 
ford and his assistants; the line was located and 
construction was begun. In 1880, however, when 
some 600 miles of the line were laid and constructions! 
work on nearly 2000 more in full swing, political 
reasons caused him to give up his position as chict 
engineer of the line; but he subsequently joined the 
board of the company and kept constantly in touch 
with it till the end of his life. For his work on this 
line he was made C.M.G. in 1897. 

Great as was the distinction gained by Sir Sandford 
as a pioneer railway engineer, his reputation in other 
directions is quite as renowned. He was an imperialist 
of the imperialists. His main object in life was to 
be of service to Canada and to the Empire. To him 
is due the honour of having initiated and carried 
through to completion the scheme to lay a cable to 
join up Canada with Australia and New Zealand. 
As early as 1874 he appears to have first conceived 
the idea, and by 1879 he had prepared a cut-and-dried 
scheme which he submitted to the Canadian Govern - 
ment. Undeterred by the fact that his proposuls 
were not immediately acted upon, he threw himself 
heart and soul into the making of those proposals 
more widely known and in urging their acceptance in 
various directions. He visited Australia for this 
purpose and was tireless in impressing on Govern 
ments, Chambers of Commerce, and Conferences the 
vital necessity to the welfare of the Empire of having 
a British-owned cable stretching from the Mother 
Country to Australia and New Zealand without 
touching land owned by a foreign country. Eventu- 
ally he had his way. The cable was laid and has bee 
of the utmost service. Sir Sandford was also inde- 
fatigable in his advocacy of linking up the whole of 
the Empire by Pan-Britannic or Imperial cables. 

In 1897, as one of the Diamond Jubilee honours, 
Sir Sandford received his K.C.M.G., a promotion 
which he had thoroughly earned. Ten years earlier, 
on the oceasion of Queen Victoria’s first Jubilee, he 
received the freedom of Kirkaldy. He had been a 
member of the Institution of Civil Engineers since 
1871. He was president of the Royal Society of 
Canada in 1888-89 and had been Chancellor of the 
University of Canada since 1880. 


ous 
traversed. 


LORD GLANTAWE. 


WE regret to have to record the death on Tuesday 
of Lord Glantawe, one of the foremost leaders of 
industry in South Wales. Lord Glantawe, who was 
eighty years of age, had had a remarkable and dis 
tinguished career. He was born in 1835 at Clydach 
and was the son of Mr. Jenkin Jenkin. He first 
started to earn his living as tin-plate boy at the 
Upper Forest Tin Works, then owned by Messrs. 
Hallam and Co. At the age of twenty-three years 
he had become the outdoor manager of the works, 
which were then the largest in the trade. In 1859 
he, in conjunction with several others, established 
the Beaufort Tin-plate Works at Morriston, and up 
to 1868 was the chief partner and manager of that 
undertaking. 

His practical knowledge and ability won for him 
a position as a leading authority on all questions 
affecting the tin-plate industry. Twenty years ago 
he called a conference of tin-plate manufacturers 
at Swansea and advocated the formation of a board 
to establish uniformity in wages and control pro- 
duction, but only in recent years has the object he 
then aimed at been achieved by the foundation of 
what is known as the Tin-plate Conference. Lord 
Glantawe was, however, not only interested in the 
tin-plate industry, but was latterly the chief pro- 
prietor of the new Tirdonkin Collieries. He was also 
the principal proprietor of the Swansea and Mumbles 
Railway, being chairman of both the railway and 
pier companies. He was a member of the Board ot 
Trade Arbitration Court, a member of the Swansea 
Harbour Trust, of which he was chairman for eight 
years, and a director of the Metropolitan Bank of 
England and Wales. For three years he was the 
Mayor of Swansea, and in 1883 his services to Welsh 
industrialism were recognised by his being created 
a knight. 

As Sir John Jones Jenkins he represented Car- 
marthen Boroughs in Parliament till 1886, and in 
June, 1906. he was elevated to the peerage. : 


CHARLES WATSON. 
Mr. CHARLES Watson, the chief engineer for docks 


of the North-Eastern Railway Company, died on 
Tuesday evening last, after a very short. illness. 
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RAILWAYS IN CHINA. 
(By our Special Commissioner.) 
No. XIIL* 
PEKLNG SYNDICATE RAILWAY. 

AccorRDING to the terms of the Peking Syndicate’s 
concession, it would appear that this corporation has 
only to report to the Governor of Shansi that a railway 
or canal is necessary for the development of its 
properties and preceed forthwith to {construct it. 
The following clause in the agreement with fthe 
Chinese Government has a wide significance, and 
is held by some high authorities to give the right not 
only to construct railways in Shansi, but wherever 
they would serve the Syndicate’s interests, as far 


done in the workshops, which comprise foundry, 
forge, saw mills, locomotive repairing shops, carriage 
sheds, &c. The whole establishment is not great, 
but neither is the staff, and I must say that in all my 
experience I have not seen rolling stock kept in 
better condition. This is particularly noticeable in 
the locomotives, every one of which is turned out 
to its short trip with as much care and pride as if it 
had to do a non-stop run from London to Carlisle 
with a Royal train. The photograph sent herewith 
is that of the last locomotive for this line, specially 
designed by Mr. Fraser. 

The Peking Syndicate’s mines are situated about 
1000 yards from the main line and are served by 
two locomotives belonging to the Syndicate. I 

















PEKIN SYNDICATE LINE—PASSENGER ENGINE 


as the Yangtzse on the south and Peking on the 
north ° 
‘“Whenever it may be necessary for any mine 
to make roads, build bridges, open or deepen 
canals or construct branch railways to connect 
with main lines or with water navigation, to 
facilitate the transport of Shansi coal, iron and 
all other mineral products of the province, the 
Syndicate, on reporting to the Governor of 
Shansi, is authorised to proceed with the works, 
using its own capital without asking for Govern- 
ment funds.” 
Under this clause several extensive surveys were 
undertaken in the early stages of the Syndicate’s 
history, including that of a proposed line to a point 
on the Yangtzse River near Pukow, the present 
southern terminus of the Tientsin—Pukow line. None 
of these have materialised except a line from Patshan 
to Taokou, 90} miles in length, and a short branch 
which brings the total mileage to 96. It is crossed 
by the Peking—~Hankow line by a viaduct at Hsin 
Hsiang Hsien, where a junction is effected by a 
graded branch so that traffic is interchangeable. 

A contract was made with Messrs. Pearson for the 
building of this line in 1900, but the Boxer Raid made 
it impossible to commence work till 1902. By that 
time some changes of plans had taken place, and I 
am not able to ascertain whether the work was 
ultimately done by this firm or not. In any case, the 
engineers concerned in the construction were Mr. 
R. I. Money, Mr. T. J. Bourne and Mr. J. E. Stewart. 
The total cost was £614,600, including equipment and 
all charges. This works out at less than £7000 a mile, 
and with the exception of some of the first sections 
built by Mr. Kinder, this is perhaps the cheapest 
line in China. This sum includes all moneys repre- 
sented, and was the basis on which the line was handed 
over to the Chinese Government control in 1905. 


The country passed through is much the same as 
that described in connection with the Peking-Hankow 
line, except that none of the bridges are of large 
proportions. The rails, too, are somewhat lighter, 
being 75 1b. per yard. Otherwise it does not differ 
materially from the other British-built lines in China. 
The line does not pay, and is not likely to do so until 
further mineral development is taken in 


hand. | 


visited these mines and was taken all round them by 
Mr. J. P. Kenrick, the general manager. 

The Peking Syndicate line as matters stand now 
has practically become a branch of the Peking— 
Hankow Railway, and but for the stipulations of the 
loan agreement it would doubtless be operated as such. 


KAIFONG-HONAN (PIENLO) RAILWAY. 


In 1903 the Compagnie Générale des Chemins de 
Fer et de Tramways en Chine concluded an agreement 
with the Chinese Government for the construction of 
this line on terms almost identical with those of the 
agreement made previously with regard to the Peking- 
Hankow line. As a matter of fact, the interests of 
the contracting parties in both these cases are almost 
identical, and what has already been said about the 
elder concern relating to finance may be taken as 


to that of the usual practice in China. The course is 
almost due east and west, and the line crosses the 
Peking-Hankow at right angles.on the same level 
at Chenchow. From the eastern terminus to the 
crossing of the main line and some miles beyond the 
country is flat and easy. As in the case of the Shansi 
Railway, to which this line runs parallel, the moun- 
tain range is encountered to the west. About half 
the line is thus in heavy and difficult country. I 
had not an opportunity of inspecting this line, as 
the engineer-in-chief was absent, and no one was there 
with sufficient authority to represent him in such a 
business as mine. I had therefore to be content to 
collect what information I could from reliable sources, 
and from such papers and returns as were put at my 
disposal. Of curves and gradients, alignment and 
formation I could gather nothing, but I understand 
there are eleven tunnels of lengths varying from 
50 m. to 500 m., and 403 bridges from 20 m. to over 
300 m. long; 168 of these are steel or iron and 235 
are of stone. One of the most remarkable of the 
steel bridges is illustrated by a photograph I send 
you. It crosses the Lo Ho at kilom. 74, and is 316 m. 
long. carrying a single line of railway. There are 
seven spans, four of 31 m., two of 51m. and one of 
90m. The foundations for the two central piers were 
sunk by compressed air to about 20m. below low- 
water level. This bridge was completed in 1910. 
There are 15 locomotives and 336 carriages and 
wagons, all imported from France or Belgium. 

The British engineer who handles British money 
is somewhat apologetic when attention is drawn to 
the fact that British goods preponderate on his line. 
Not so those of other nationalities. A French 
or Belgian or German or American engineer handling 
money raised in his own country is pleased to draw 
attention to the fact that he has obtained everything 
possible from that country. It is part of his duty, for 
the main reason for raising money in his country is 
that as much of it as possible should return there as 
the price of material and labour. Besides, a pre- 
ference for goods from his own country is embodied 
specifically in the loan agreement in every case. 

It is allowed by every engineer to whom I spoke 
on the subject that the Pien-Lo line is thoroughly 
well built, and from what I saw of it I am willing to 
believe that it is. There is some difference of opinion 
regarding the cost, owing principally to a misunder- 
standing about the total mileage. Both the “‘ China 
Year-book’”’ and the Far Eastern Review put 
this at 140, while Mr. Kent gives it as 225 kiloms. and 
the National Review as 120 miles. The officials 
in charge informed me that it was 185 kiloms., which 
is 115 miles, and this figure I take as correct. The 
amount of the loan was £1,640,000, and I understand 
this has all been spent, which makes the cost in the 
gross £15,000 per mile. Assuming that as much as 
15 per cent. of the original figure is represented in 
loan service and other wastage, the balance still 
shows an actual expenditure of £12,000 per mile. 
The line pays for running expenses, with a small 
margin on the right side, but a considerable part of 
the interest on the loan is an annual charge on the 
Chinese Government Exchequer. The ratio of work- 








KAIFONG-HONAN RAILWAY—BRIDGE OVER THE LOHO 


Nevertheless, such is the dislike of the Chinese Govern- | 


ment for privately owned railways that it paid the 
full price plus interest to the Syndicate in the form 
of bonds reckoned at a face value of 90 per cent. and 
bearing 5 per cent. interest. Since then the Syndicate 
administers the line as before, with the assistance of 
Mr. S. T. Cheng, who represents the Government as 
resident director. Mr. J. Barber is the chief executive 
official under the title of traffic manager, but as the 
line is used for little else than carrying minerals and 
a limited number of passengers, there is small scope 
for his abilities. 
under the charge of Mr. D. Fraser. There are ten 
locomotives, twenty-five passenger carriages and vans, 
and 154 freight cars and wagons. All repairs are 


* No, XII. appeared April 9th. 


The locomotive department is 


correct in principle with reference to this one. The 


| agreement, however, regarding the line under con- | 


sideration contained an important clause to the effect 


| that if the line between Kiafongfu and Honanfu | 
; was finished in accordance with the terms of the | 
| contract, the company would have the option of | 


| raising money for and building any extensions 
| decided on by the Chinese Government. This clause 
was designed to secure the construction of the future 
great transversal railway of China for the Franco- 
Belgian group. 

The line from Kaifongfu to Honanfu was com- 


| menced in July, 1905, and the last section, completing | 


| the total length of 115 miles, was opened for traffic 
|in December, 1908. The gauge is the standard— 
4ft. 83in.—and the whole of the work corresponds 


ing expenses to gross revenue is 85.34 per cent. 

The main object in building this line was that it 
might serve as the nucleus of the main trans-China 
railway, and, as before pointed out, this was anti- 
cipated by the original agreement. On September 
24th, 1912, after years of patient waiting and almost 
| continual negotiations, an agreement was signed 
| between the Minister of Communications and M. 
| Robert de Vos, representing the Compagnie Générale, 
with headquarters at Brussels. This embodies the 
agreement of 1903 in a new contract, and provides 
for the extension of the line east from Kaifongfu 
through Kwietefu and across the Tientsin-Pukow 
| line at Suchowfu to a seaport which must be north of 
| the Yangtzse River, and west from Honanfu through 
| Sianfu to Lanchoufu, the capital of Kansuh. By the 
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agreement a loan of 250 million francs is to be raised, 
the proceeds to be devoted to the redemption of the 
present loan of 41 million francs and the construction 
of extensions as described. The estimated distances 
are :—Present line, Kiafongfu to Honanfu, 185 kiloms.; 
west extension to Lanchoufu, 1000 kiloms.; east 
extension to Suchowfu, 280 kiloms.; east from 
Suchowfu to the sea, 300 kiloms.; total, 1765 kiloms. 
Roughly the existing line and the extensions definitely 
decided on make a total of 1100 miles. If to this be 
added the Peking—Hankow line, 817 miles, and the 
Shansi line, 151 miles—for the interests of the various 
loan syndicates concerned are identical—the total 
is 2068 miles. This is a large share for Belgium, 
assisted financially by France—more than all the 
other lines in Central China put together. And 
already there is talk of further extensions to the west 
as far as the borders of Tibet and north into Mongolia 
and across that region to the boundary of Russia. 
Without doubt, this is the most important railway 
agreement ever made with the Chinese Government, 
and the Compagnie Générale is to be congratulated 
on its success. At the same time, it is a poor compli- 
ment to the enterprise of the other nations interested 
in railway building in China. ° Already the work is 
in hand, and it is calculated that it will take eight 
to ten years to complete it. M. W. Briquet is to be 
engineer-in-chief for the western extension and M. 
Orphanides for the eastern extension. The eastern 
part will be built in four sections, but owing to 
difficulties in transportation the western part will 
be carried through as one section. A maximum grade 
of 2.5 per cent. has been decided on. The name of 
the line will now be ‘“ Lung-Tsing-U-Hai.” 














MACHINERY FOR THE PRODUCTION OF 
PROJECTILES. 


No. V.* 


A very large number of tools for the manufacture 
of projectiles of various calibres have been built by 
Smith and Coventry, Limited, Manchester. In 
the constructiori of these machines simplicity, rigidity 
and ‘“fool-proofness,” together with their possible 
adaptation at a future date to more peaceful produc- 
tions have been the obvious objects of the designers. | 
Machines have been built for the following operations, 
namely :—(1) Lathes for parting off; (2) sensitive 
drills for centering; (3) lathes for facing the shell 
base ; (4) lathes for rough turning the shell body ; 
(5) for boring the shell; (6) for finish turning the 
shell ; (7) for wave grooving; (8) for inserting base- 
plates ; (9) for self-acting sliding and screw-cutting 


1/,,in. per revolution of the spindle, and has also a 
safety friction device to prevent undue stress on 
the wheel teeth. Powerful hand feeds are also fitted. 
In Fig. 65 the arrangement for internal forming the 
shell is shown. It comprises a saddle fixed on the 
bed, and on the top of this saddle are formers, in 
which a pin on one end of the arm secured to the 
revolving turret slides to give the desired internal 
radius to the shell. The lathe illustrated in Fig. 61 
has 9}in. centres, a bed 7ft. 6in. long by 17}in. wide 
and l3in. deep. The cone steps are 16in., 14in. and 
12in. diameter by 4}in. wide, and the double gear 
has a ratio of 8 to 1. The steel spindle has a neck 
5in. diameter in front and 3in. at the rear. The 
saddle has a bearing of 3in. on the bed, and the feeds 
are ?/,in.,1/;,in. and4/ in. perrevolution of the spindle. 
The latter revolves in gun-metal bearings and the 
end thrust is taken by means of ball thrust washers 
of large diameter bearing against the back journal 
of the headstock, which is reinforced for this purpose. 
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Fig. 62—ALTERNATIVE METHODS OF GRINDING CART- 
RIDGE PUNCHES 


The shell to be turned is forced on to the grooved 
conical steel driver, and with this object the tailstock 
is massively designed, and in addition to the hand 
wheel has a stout lever for operating the screw. The 
saddle has a solid tool slide and a positive self-acting 
sliding motion giving three feeds. As in the lathe 
above mentioned a safety clutch is provided to 
prevent excessive pressure on the feed gears. The 
lathe is provided with a pump and tray for the cutting 
lubricant. 

The illustration—Fig. 66—represents a grinding 
machine attachment made by the Churchill Machine 
Tool Company, Limited, Manchester,” specially for 
the manufacture of cartridge punches similar to the 
specimens shown in the foreground. One of the 
punches is also seen in the’machine in the position 
for being ground by means’ of a broad formed wheel. 
Fig. 67 shows the inethod of forming the wheel by 











side, the spindle being fitted with a drawback chuck 
and collet to hold the article. The spindle is caused 
to revolve by means of compound worm and whee! 
gearing driven direct from the countershaft by 
means of a round belt. The drive is tripped out 
automatically when the spindle has made one complete 
turn. The master thread which governs the lead 
is cut directly on the spindle, and, together with the 
gun-metal nut, is completely enclosed for protection 
from dust and swarf. The headstock is made to 
swivel to permit taper threads to be cut. The cutter 
headstock is mounted upon a cross-slide operated 
by a hand wheel and screw, with adjustable stops 
and micrometer indicator. The slide is provided 
with a quadrant movement for adjustment for taper 
threads. The spindle is of hardened and ground 
steel and runs in a long, adjustable bearing of hard 
phosphor bronze. It is driven by means of a doubl. 
V pulley, and the cutter arbor is secured by means 
of a draw-bolt which passes through the spindle. 
The machine has 5}in. centres, 3}in. adjustment of 
the cutter spindle slide, and the spring collet wil! 
take a maximum diameter of 2}in. The relative 
speeds of the cutter spindle and work spindle are 
600 to 1 and the maximum distance between the faci 
of the cutter head and that of the work collet is 
Thin. Fig. 69 is a channelling machine for cutting 
out the groove in powder rings. The work is hel« 
by means of an expanding mandril operated by 
the hand wheel, and the cutter head runs at 
3300 revolutions per minute, cutting grooves tin. 
wide, */;,in. deep and 4in. long, in four cuts, occupy- 


ing 2} minutes. Fig. 63 shows a couple of presses for 

















PRESSES 


Fig. 63—TAYLOR’S POWDER PELLET 


moulding and compressing the powder into pellets 
for use in fuses and also for use in the fuse tubes 
of shrapnel shells. The lever parts shown in the 
foreground carry a weight to hold up the round steel 
table shown and thus prevent an excessive blow being 
given to the powder when the lever is brought down. 
Figs. 70 and 71 show groups of horizontal drilling heads 
and facing lathes for fuse bodies and powder rings 
respectively. These require little description. It 
will be observed that the former has self-contained 





| driving mechanism and lever cross slides carrying 
| jigs to hold the fuse body while drilling and elongating 
| the tommy lever holes. The lathes shown in Fig. 71 
|are for facing powder rings, and the three heads 
and compound slide rests are mounted on an 8ft. bed. 
The heads are fitted with fast and loose pulleys and 
striking gear, the work being held on expanding 











Pig. 61—SMITH AND COVENTRY’S LATHE FOR TURNING SHELLS 


operations ; (10) for turning the copper bands; (11) | 
for making the base plugs ; (12) for finish facing the | 
shell bases; and (13) sensitive drill presses for 
drilling and tapping the keep-screw holes. The | 
lathes forming the subjects of our illustrations are | 
representative of the tools which have been designed | 
specially for the medium-size shells, namely, 4. 5in. | 
and Gin. Fig. 64 is a boring lathe for 4. 5in. shells ; 
Fig. 65 is a similar machine adapted to both boring 
and internal forming, and Fig. 61 is a lathe for rough 
and finish turning shell bodies up to 6in. diameter. 
The first of these is for operation No. 5 and has 
9}in. centres. It has a massive bed 6ft. 9in. long | 
by 17}in: wide by 13in. deep, carrying a heavy head- | 
stock, with three-speed cone, 12in., 10}in. and Qin. 
by 4in. wide and double gearing with a ratio of 7 to 1. 
It will be observed that the headstock has a hollow 
spindle of large diameter, with drawback collet 
chuck to suit one size of shell and capable of admitting 
l6in. of shell body into the chuck. A pin stop is 
provided in the chuck to engage the bottom of the 
work. The saddle has a bearing of 32in. along the | 
bed, and upon this is mounted a powerful hexagonal | 
turret for carrying the required tools. It has positive | 
sliding and surfacing feeds of 1/,,in., 1/,,in. and 





* No. IV. appeared July 2nd. 


| wheel. 


‘ the work. 


means of a diamond in a special holder mounted on 
the table, the diamond being traversed across the 
face of the wheel. 
is controlled by means of a hardened pointer kept in 
contact with the former, which can be seen attached 
to the table, by a weight. The attachment is fitted 
to a Churchill 4in. by 24in. plain grinding machine, 
enabling forms to be ground up to 2}in. wide by means 
of a broad wheel. Longer forms can also be ground 
by using a narrower wheel with a point contact, the 
operation in that case being similar to profile milling. 
The sketch—Fig. 62—illustrates in diagrammatic 
form the action of the machine when using a narrow 
wheel with a point contact and when using a broad 
The diagram is_ self-explanatory. The 
makers recommend the use of the broad abrasive 
wheel for both accuracy and speed of production. 
The firm of Charles Taylor (Birmingham), Limited, 
Bartholomew-street, Birmingham, is making a group 
of machines for performing the necessary operations 
on shell parts, such as fuse bodies, powder rings, &c. 
Five of these machines are shown in the illustrations, 
Figs. 63 and 68 to 71. Fig. 68 is a machine for milling 
the threads on non-ferrous metal parts, such as fuses, 
and forms the complete thread at one revolution of 
The work headstock is on the right-hand 


The movement of the wheel head | 





mandrils operated by a hand lever at the back otf 
| the head. 





| 

| See eT 
| 
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ENGINEERING STANDARDS COMMITTEE. 


THE first annual meeting since its reorganisation, of the 
| Engineering Standards Committee’s Sectional Electrical 
Committee, of which Sir John Snell is the chairman, was 
recently held to approve such work as was completed 
during the session and to receive the reports of the work 
in progress. 

As a result of this meeting, it is understood that the 
following reports, which have been transmitted to the 
Main Standards Committee for ratification, will shortly 
be available to the public :-— 

(1) British Standardisation 
Machinery. : 

(2) British Standard Specification for Electricity Meters. 

(3) British Standard Specification for Charging Plug 
and Socket for Vehicles propelled by electric secondary 
batteries. 

(4) British Standard Specification for Wall Plugs and 
Sockets, five-ampére, two-pin, without earthing device. 

As to the progress of the work in hand, it may briefly 
be stated (a) that the Sub-committee on Electric Power 
Cables, of which Mr. C. P. Sparks is the chairman, has 
under consideration the revision of the Report on Copper 
Conductors (Report No. 7, revised March, 1910); (0) that 
the Sub-committee on Electric Lamps will, in co-operation 
with the Tungsten Lamp Association, in the early autumn, 
consider the drafting of a Standard Specification for 
Tungsten Lamps, and the question of Miners’. Electric 
Lamps will also engage the attention of this Sub-committee ; 
(c) that the Sub-committee on Electrical Accessories, 
of which Mr. C. H. Wordingham is chairman, has several 
panels at work, and it is hoped that recommendations will 
soon be forthcoming regarding motor starters, heating 
and cooking apparatus, and fuses, as well as other electrical 
fittings ; (d) that a panel has also been formed to revise 


Rules for Electrical 


| the Standard Specification for Ammeters and Voltmeters 


(Report No. 49, issued in September, 1909), and on this 








Juty 30, 1915 THE ENGINEER 117 








MACHINERY FOR THE PRODUCTION OF PROJECTILES 


(For description see opposite page) ‘ 





























Pig.'64—SMITH “AND COVENTRY’S BORING LATHE Pig. 66—SMITH AND COVENTRY’S FORMER BORING LATHE 














Fig. 66-—CHURCHILL’S CARTRIDGE PUNCH GRINDING MACHINE’ Fig. 67—FORMING2THE GRINDING: WHEEL 





























Fig. 68—-TAYLOR’S THREAD MILLING MACHINE Fig. 68—TAYLOR’S CHANNELLING MACHINE & 





























Fig. 70—TAYLOR’S HORIZONTAL DRILLS Fig. 71—TAYLOR’S FACING LATHES FOR POWDER RINGS 
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panel the British Electrical and Allied Manufacturers’ 
Association will be represented by Mr. E. B. Vignoles and 
Mr. Patrick Hamilton; and lastly, that (e) the Sub- 
committee on Electrical Symbols, presided over by Dr. A. 
Russell, has appointed two panels, one to draw up a 
British List of Graphical Symbols for use in installation 
and power work, and the other to deal with telegraphs 
and wireless symbols. 

The question of Standards for distributing pressures for 
new systems, which has been brought forward by Mr. C. 
H. Merz, is to occupy the attention of a Sub-committee 
under the chairmanship of Dr. R. T. Glazebrook, C.B., 
upon which all interests will be represented. 

As a rough gauge of the activities of the Committee it is 
stated that during the past year more than ninety meetings 
have been held, and from the above record of work accom- 
plished and in hand it will be appreciated that the Elec- 
trical Section of the Committee is engaged on work of 
the highest importance to the industry at large. 








THE SUPPLY OF MUNITIONS OF WAR. 


On Wednesday last Mr. Lloyd George made his promised 
statement in the House of Commons on the work of his 
department. Speaking of the office work, he said that the 
size of the staff had been trebled and that the department 
had had placed at its disposal the services of a very con- 
siderable number of men in the business world, men of 
wide experience, men some of them in charge of very 
considerable undertakings. They had placed their ser- 
vives voluntarily at the disposal of the Ministry of Muni- 
tions, and were rendering excellent service each in his own 
department. There were at least ninety men of first-class 
business experience who had given their services without 
any payment at all. Some of them were managers of very 
great concerns, and the firms in most cases were paying 
them salaries which the State could not afford to pay. 
The work, he said, was of a twofold character up to the 
present. It had consisted in speeding up existing con- 
tracts and also in opening up fresh sources of supply. 
The immediate supply of war material depended on taking 
steps to facilitate, expedite, and speed up the work of 
those who had undertaken contracts and had machinery 
for the purpose. They were almost all deplorably behind 
contract time. More work had been allocated to them 
than they were capable of digesting under the conditions, 
for two reasons, first, the shortage of machinery, and 
secondly, the shortage of labour. There had been a clamour 
everywhere for more labour. A census of all the machinery 
in the kingdom was taken, and it was found that only oné- 
fifth of the machinery employed on Government work 
was used for night shifts, so that if it had been possible to 
raise two or three shifts for the purpose of working these 
machines it would have increased enormously the output 
in existing armament firms with machinery and organisa- 
tion ready. That was the first task to which the Munition 
Ministry devoted itself. It had succeeded during the 
past month in adding to the labour available in the works 
connected with armaments in the country 40,000 men and 
women, nearly half of them skilled men, and fresh labour 
supplies for the purpose, not merely of filling up the 
machinery which has been lying idle, but in addition to 
making it possible to increase the number of night shifts 
that can be put on, are still pouring in. 

Referring to the munition volunteers, Mr. Lloyd George 
said that, as far as numbers were concerned, they had been 
a great success. Nearly 100,000 men had been enrolled, 
the great bulk of them skilled men in the engineering and 
shipbuilding trades. The difficulty had been that they 
were not all available for Government work. Nearly all 
of them were engaged on work of some degree of import- 
ance, sometimes indirectly, and without the workman’s 
knowledge, engaged on Government work. The Depart- 
ment cannot hope to utilise the services of even a majority 
of the 100,000. It will do very well if it can use one-fifth 
of the men who have been enrolled. Touching upon the 
release of men from the colours, the speaker said that 
arrangements had been made for a good many to go back 
to the workshops, but in no cases would men be drawn 
from abroad and from troops about to go to the front. 

Coming to the serious matter of difficulties with trades 
unions, Mr. Lloyd George said :—‘*I come to the other 
branch of our late difficulties, and that is the relaxation of 
trade union regulations and practices. We arrived at an 
agreement with the engineering societies of this country 
that there should be a complete relaxation of trade union 
rules and practices in respect of the establishments which 
are controlled. I regret that up to the present I cannot 
make a very satisfactory report, and I should like to appeal 
to the trade union leaders to bring pressure to bear— 
such pressure as they can legitimately bring to bear upon 
the men in their societies to work the arrangement made 
with the Government in a more liberal and in a more favour- 
able and satisfactory sense. I am told, and I can only 
take this upon the reports that have come to me, that the 
men could easily turn out 25 per cent. at least more shot 
and shell and guns and materia! of war if they could shake 
themselves during the war from the domination of practices 
which have controlled their actions in peace times. This 
is really a very serious matter. It is equivalent to adding 
not merely scores of thousands, but very nearly hundreds 
of thousands of men to these yards to get the men to sus- 
pend these practices. That is all we ask. I should like 
to tell my hon. friends and those associated with them 
that they would be rendering a very great service to the 
State if they were able to persuade the men to suspend 
these rules and practices during the period of the war, 
because nothing done by the Government in the way of 
organising fresh supplies can make any impression for 
some time. What can make an immediate impression 
is that the men should fling the whole of their strength 
and energy without any regard for any of these practices 
into turning out munitions of war.” 

Dealing with the output of shells, Mr. Lloyd George told 
the House that sixteen national factories had been set up 
in various parts of the country ; they will be placed under 
the control of local boards of management, and when they 
are in full play there will be an enormous increase in the 
output of shells. Steps have also been taken, and were 


explained in some detail, to deal with the supply of machine 
tools. All the machine tool makers in the country have 





been placed under Government control. Continuing, Mr. 
Lloyd George said: ‘* A few weeks ago I had the privilege 
of attending an important conference at Boulogne with 
the French Minister of Munitions. There were very dis- 
tinguished military officers from the French Army and 
from the British Expeditionary Force who attended that 
conference, and they compared notes on the lessons of the 
campaign in the matter of war material. As the result 
of that and subsequent conferences it has been decided 
to embark on a new great programme which will very con- 
siderably tax the machinery resources of this country for 
some time. In addition, and in order to meet this gigantic 
demand, it will be necessary for us to set up immediately 
ten large national establishments in addition to those I 
have already referred to. They will be establishments 
which will belong to the Government, and will be con- 
trolled by the Government. The experience of the exist- 
ing armament firms will be used in order to manage and 
equip them and to provide for the necessary staffs, and for 
that purpose they will probably be erected somewhere in 
the neighbourhood of those great existing establishments. 
To provide these new arsenals with labour the new Muni- 
tions Volunteer Army will be drawn upon, and we shall 
also have to draw upon the men whom we have brought 
back from the Army. We hope to utilise to a much larger 
extent than hitherto the assistance of women in these 
establishments, following the example of France and 
Germany. This programme has already been agreed upon, 
and steps have been immediately taken to put it into 
practical operation.” Speaking of inventions, he said : 
** With regard to inventions, it is essential for the successful 
conduct of the war that the fullest use should be made of 
the best brains of the inventions of scientific men. Per- 
haps hitherto there has been a want of co-ordination 
amongst the various Departments for testing the products 
of inventors. So far as naval inventions are concerned, 
the First Lord of the Admiralty has set up a Naval Inven- 
tions Court, under the distinguished presidency of Lord 
Fisher, which deals with inventions relating to maritime 
warfare. I have just concluded arrangements to con- 
stitute an inventions branch of the Ministry of Munitions, 
and I hope it will do for inventions for land warfare what 
Lord Fisher’s Committee will do for sea warfare. The 
War-oftice are handing over the whole question of inven- 
tions to us, and careful arrangements are being made 
that the new branch shall keep in close touch with Lord 
Fisher’s Board, to avoid duplication and overlapping, 
and also with the War-oftice experts and Army authorities, 
who must have the ultimate voice in deciding whether any 
particular invention is of service in actual warfare. I 
have appointed Mr. C. W. Moir, a distinguished engineer, 
who has already given valuable assistance on a voluntary 
basis, to take charge of the new branch, and he will not 
only have an expert staff, but also a panel of scientific 
consultants on technical and scientific points.” 








THE EXPORT TRADE OF THE UNITED STATES. 


We hear conflicting reports concerning American 
export trade and the effect of the war upon it. For 
instance, we have heard much about the way in which 
the British Government’s policy is interfering with the 
cotton trade. But what is the true position? If we 
can accept as trustworthy the figures published by the 
United States Government itself we do not find any 
decrease in the value of cotton exports, but a very sub- 
stantial increase. In round figures the export of raw 
cotton in April, 1914, amounted to 24,000,000 dols. 
Last April it reached 33,000,000 dols. The exports of 
cotton cloths, wearing apparel, and yarns were all heavily 
increased. In only one cotton trade product, namely, 
cotton waste, was there a decrease, in itself, perhaps, a 
significant fact. Other interesting statistics are to be 
obtained from the returns for the same two months. 
Thus the export of aeroplanes in April, 1914, was worth 
13,000 dols. This April it rose to 357,000 dols. Com- 
mercial motor cars were exported in the earlier period to 
the value of 72,000 dols. Last April’s exports reached 
5,240,000 dols. Leather belting increased from 50,000 
to 598,000 dols., aluminium products from 76,000 to 
380,000 dols., and brass bars, plates, sheets, and manufac- 
tured articles from 365,000 to 3,306,000 dols. The increase 
in the export of firearms was relatively small, being from 
300,000 dols. in April last year to 465,000 dols. in April 
this year, but in explosives all divisions showed vast 
increases. Thus, cartridges increased from 482,000 dols. 
to 2,648,000 dols., gunpowder rose from 9700 to 418,000, 
and dynamite from 79,000 to 147,000, while explosives 
designated in the returns as “ other” bounded up from 
180,000 to 2,863,000 dols. The rise in the value of 
horseshoes exported was from 8800 dols. to 377,000. Iron 
and steel bars, billets, ingots and blooms rose in value 
from 680,000 dols. to 2,137,000, while the exports of 
metal-working machinery increased from 1,308,000 to 
3,300,000. The rise in the value of barbed and other 
wire was from 639,000 to 1,743,000 dols. All these gigantic 
increases, however, are easily outdone when we turn to 
the export of products consumable as food. Among 
breadstuffs we find that oats increased from 40,000 to 
10,624,000 dols., corn from 529,000 to 7,382,000, and wheat 
from 3,015,000 to 36,284,000. Canned beef changed 
from 35.000 to 1,248,000 dols., and fresh beef from 71,000 
to 3,566,000 dols. Altogether the total export of domestic 
merchandise rose in value from 159 million dols. in April, 
1914, to 289 million dols. in April, 1915. 








THE EARLY HISTORY OF THE CANADIAN 
PETROLEUM INDUSTRY. 


SomE interesting facts concerning the early history of 
the oil industry in Canada are given in a recently-published 
report issued by the Canadian Department of Mines, 
which is entitled ‘‘ Petroleum and Natural Gas Resources 
of Canada.” It appears that as long ago as 1789 Sir 
Alexander Mackenzie, in his ‘“‘ Voyages through North 
America to the Frozen and Pacific Oceans,’ noted the 
existence of tar springs in the Athabaska region. In 
1830 the settlers near Enniskillen, in Lambton County, 
which is in the extreme west of the province of Ontario, 





> 


found oil in the swamps of that region. This “ gum-oil,’ 
as it was called, was in sufficient quantity to affect seriously 
the agricultural value of the land. As far back as 1844 
Sir William Logan reported the presence of several oi! 
springs near the extremity of Cape Gaspé in the province 
of Quebec. By the year 1857 oil was being obtained on « 
commercial scale from the Enniskillen swamps, a well 
having been sunk by a Mr. Shaw at a place which subse 

quently became known as ‘* Oil Springs.” It is claimed 
that not only did the actual use of oil in Canada thu 

antedate the drilling of the Drake well at Titusville, 
Pennsylvania, in 1859, but that in 1857 a Mr. William 

drilled a deep well in Ontario with successful results. 

After the drilling of the Drake well, however, a consider- 
able impetus was given to prospecting for oil in Ontario. 
By the next year many derricks had been erected at Black 
Creek, Enniskillen. The wells were at first all of then: 
shallow, as the oil was obtained at a depth of abou: 
100ft. In 1862, however, Mr. Shaw, by drilling to a 
depth of 160ft., struck oil at such a pressure that a flowing 
well was obtained. Before October of that same yea: 
there were thirty-five flowing wells producing oil in thy 
district. 

Thereafter the development of the oil industry in thi 
locality was very rapid, largely owing to the fact tha: 
the oil was obtained at such comparatively shallow 
depths. Moreover, the wells produced in good quantities. 
At one place, we are told, 7500 barrels per day wer 
obtained. Three wells each gave 6000 barrels a day, ani 
there were several which yielded up to 3000 barrels. 

The oil find next to that at Oil Springs was that ai 
Bothwell, in Kent County, about 30 miles south-east ot 
Oii Springs. Then, in 1865, a very large oilfield was 
discovered at Petrolia, seven miles north of Oil Springs 
This turned out to be so productive that it caused thy 
desertion of Oil Springs after the end of two years. Petrolia 
has ever since been the chief contributor to the Canadian 
oil industry. 








THE INCORPORATION OF THE INSTITUTION 
OF LOCOMOTIVE ENGINEERS. 

NOTWITHSTANDING the important position in the engineering 
world held by the locomotive engineer, it is only within the last 
few years that any association hax been formed in the United 
Kingdom devoted specifically to the practice and science vi 
locomotive engineering. This association was founded only 
as recently as February 4th, 1911, under the modest title of the 
Junior Insitution of Locomotive Engineers. A year later the 
word “ Junior ’’ was deleted from the title, and the Institution 
of Locomotive Engineers has since been holding regular meetings, 
publishing ‘‘ Proceedings,”’ and building up a wide and influential! 
membership. 

Mr. J. H. Adams, locomotive superintendent, North Stafford 
shire Railway, was the first president, and he was succeeded in 
1912 by the late Professor Elliott. In 1913 Mr. Henry Fowler, 
chief mechanical engineer, Midland Railway, was president, 
and Mr. A. J. Hill, locomotive superintendent, Great Eastern 
Railway, occupied that position in 1914, continuing it by specia! 
request for the present year to cover the transitional period 
incidental to the incorporation as referred to later. 

It was soon realised, in fact, that locomotive engineering 
included a range of subject matter which fully justified the con- 
stitution of a technical association devoted specially thereto, 
whereas in the case of senior institutions such as those of the 
Civil and Mechanical Engineers, although locomotive subjects 
have always received considerable attention in their proceedings, 
it is necessarily only one of the many phases of engineering 
which call for consideration by them. 

Therefore steps were taken some time back towards the 
incorporation of the Institution of Locomotive Engineers, and 
all preliminary steps having been settled, a meeting was held 
last Saturday, July 24th, 1915, to obtain sanction and approval 
by the membership of the new constitution and rules which 
incorporation entails. In the unavoidable absence of the presi- 
dent, Mr. A. J. Hill, who is a member of the Government Com- 
mittee on Munitions, Mr. A. R. Bennett, M.I. Mech. E., M.I.E.E., 
vice-president, occupied the chair. Thére was a good attendance, 
and after the steps which had been taken had been fully explained 
by the hon. secretary and treasurer, Mr. G. F. Burtt, of the 
Locomotive Department, London, Brighton and South Coast 
Railway, whom we have to thenk for these notes, the memo 
randum and articles of association and by-laws were unanimously 
accepted. It therefore only remains for the incorporation pro 
ceedings, on behalf of the constitution already settled with the 
Board of Trade, to be completed 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 14th. 

THE rate of production of pig iron has increased from an 
average of 18,000,000 tons on January Ist to 29,500,000 tons 
on July Ist, a present daily output of 80,500 tons. Consumers 
show more wihagnuins to order for remote delivery, but with a 
hardening tendency. Makers show less inclination to respond. 
Pig for steel making is leading, with steel billets following. <A 
strong advance is held in check by the anxiety of owners of idle 
furnaces to blow in. Steel bars for shrapnel are very active, and 
the statement is made that very recent and prospective orders 
will take 100,000 tons. One inquiry is for some 70,000 tons of 
round steel for export to France. The larger domestic buyers 
have cornered their needs for the balance of the year at quota- 
tions which increasing demand will make low in price. Rush 
orders for plate have been filled at 1.25. Structural mill capacity 
is far from maximum possibilities and large orders get through 
on very easy terms. A sale of 9000 tons steel billets was made 
to Canada. Rails for export are again attracting attention, and 
up to to-day the prospective buyers are not mentioned, but the 
demand comes from abroad. A Pacific Coast railway ordered 
8000 tons rails in Denver, Col. The total Russian car order will 
reach 23,600 cars. The Seattle foundry will build 8500. Two 
Canadian offers have been rejected, one by the Nova Scotia 
Car Company and one by the Canadian Car Company, which, 
however, will make 1200 24ft. cars for England. Business 
improves slightly all along the line. Sheets, bars, merchant 
steel, wire goods and tin-plate are gaining faster than plates or 
shapes, but, excepting wire exports, the orders are mostly small. 
Extensions of several munition plants progress rapidly, and 
months of work crowd all facilities. Panama takes 2000 tons 
plates. Shipbuilders are figuring this week on new work lately 
come to hand, Chicago’s 8,000,000-dollar freight yard is com- 
pleted. A general building strike there has been adjusted. 
The mills using tin are well covered ahead. Lead and spelter 
are dropping. Copper has drop from 20§ to 20. Production 
is donky increasing. Large European inquiries are in the 
market, and a return to 20} is looked for. The autumn output 
wi'l be considerably greater. 
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PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
us much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Pig Iron Easier. 


Wui Le South Staffordshire smelters have reduced 
their output, they hesitate to give effect to their threat 
to blow out furnaces, and the effect of increasing stocks 
is to weaken the market. It is significant that during the 
recent advances of finished iron the makers of pig iron 
have not been able to strengthen their position. Weakness 
is now developing, and ordinary and common classes of 
forge iron are obtainable at Is. to Is. 6d. per ton below the 
hest price lately running. Northamptonshire grey forge 
was to-day—Thursday--in Birmingham, with some 
smelters down to 68s., and one heard of slight concessions 
below that figure, but against them has to be set the firm- 
ness of some producers who quoted 69s. and 70s., and in 
one 71s. Buyers, however, were still holding off, 
and except at low prices business could not be done. 
Smelters can afford some small concessions since coke is 
easier, South Yorkshire best being obtainable at about 
28s., While ordinary furnace qualities were slightly below 
26s. delivered in South Staffordshire. Derbyshire forge 
pig iron was quoted 70s. to 72s. per ton, Staffordshire 
cinder (forge) iron 68s., and Staffordshire part-mine iron 
71s. 6d. to 72s. 6d. per ton. All-mine hot-air iron is firm 
at 102s. 6d. for general brands and 135s. for ‘ special ” 


makes, 


case 


Best and Unmarked Bar Trade. 


Makers of best bar iron are evidently disinclined 
to make any change at present. It has, however, been 
hinted that if a change is necessary, the next Wages 
Board price ascertainment, due almost directly, will 
furnish a timely opportunity. Asubstantial advance in 
the men’s wages is considered inevitable, as the result of 
recent price advances, and it is thought likely that the 
opportunity will then be taken to make a further official 
increase in the price of marked bars. Such action would, 
of course, be dependent on a condition of firmness in 
unmarked iron. At present, in face of the approximation 
of merchant bars to the marked bar standard of £12, the 
silence of the best bar people appears to be exercising a 
sobering effect upon the Birmingham iron market for 
finished products. Good medium South Staffordshire 
bars are obtainable at £11 5s. to £11 10s. delivered in the 
district, though a few houses quote higher rates. For 
puddled bars as much as £8 is asked. Small rounds, 
three-eighths basis, are quoted £12 to £12 5s. at works. 
Steel rounds make £1 to £1 5s. above those figures, and 
there is a heavy demand for military purposes. Hoops 
of either iron or steel are £11 to £12 per ton, gas tube strip 
£11 10s. to £11 15s., and slit nail rods £12 per ton. 


Galvanised Sheets and American Competition. 


Some of the Government Departments are again 
showing themselves customers for galvanised sheets, but 
the orders are very small in comparison with the pro- 
ductive capacity of the mills. The current price is from 
£22 10s. upwards for 24 gauge corrugated sheets. Demand 
for black sheets shows some improvement, as although 
next to nothing is being done for the galvanising trade, 
there is a brisk inquiry for roofing and other building 
material of a more or less temporary character. Black 
doubles now make £11 10s. to £11 15s. Even if spelter 
were obtainable, the price at which galvanised sheets 
must be sold to-day is bound to keep the trade within 
narrow limits. Advices from merchants at the ports show 
that for what business there is available in foreign markets 
America is bidding strongly, with quotations of £18 for 
their 24 gauge sheets, which are said to be “ much inferior ” 
to the English article. The £4 10s. margin between them 
and the English makers’ price is, however, giving the 
Americans a considerable share of the current overseas 
business. 


American or British Steel—which ? 


This is the question which buyers are confronted 
with for solution this week. Consignments of steel which 
are coming to hand from the United States as fast as 
carrying facilities can be obtained are a welcome addition 
to home resources. American prices are, however, advanc- 
Ing, as was inevitable with a larger British demand and also 
a greater demand in America itself. Blooms, billets and 
bars for August and September shipment cannot now be 
got much under the British prices, the result being to 
throw inquiries back on the homé producer in many 
cases. American semi-products of the descriptions named 
now work out at £7 15s. to £8 per ton, according to speci- 
fication, delivered in the district. Substantial deliveries 
are still being made at lower rates under contracts pre- 
viously placed. A fairly steady trade is also passing in 
finished steel from America. Though higher rates have to 
be paid for this manufactured material than were accepted 
quite recently, demand is too urgent for this to stand 
seriously in the way of considerable sales being recorded. 


North Staffordshire Steel and Iron. 


The pressure of work in the steel trade in North 
Staffordshire continues. Some makers are considerably 
hindered in their production owing to the difficulty of 
obtaining regular and adequate supplies of fuel, and also 
boa they cannot obtain delivery of necessary 
machinery. Almost all the production is on account of 


war material, and ordinary consumers secure execution 
of orders with extreme difficulty. There is no sign of 
weakening in the price of finished iron, and ‘‘ Crown” 





bars are still quoted at £11 5s. to £12 a ton, with iron 
plates £1 a ton dearer. Pig iron valves are well main- 
tained. More metal is being consumed in the district 
than is being sold outside, and with the rolling mills 
working to the full extent there is no talk of concessions 
being made. Locally only small stocks are being carried. 
Coke is easier and the output of coal is not satisfactory. 


The Engineering Trades. 


In the South Staffordshire district, the con- 
structional firms, machinists and engineers find their 
order books well filled. Makers of boiler tanks and large 
vats report further orders. The makers of boiler and 
water tubes are busy, and the volume of war work is on 
a very large scale, and many manufacturers are still com- 
pelled to advertise for tool and machine workers. Con- 
tracts on behalf of the Allies are very valuable, and though 
immediate delivery is urged, there is considerable delay, 
owing to lack of skilled men. Some firms in the district 
are offering double pay for Sunday labour, owing to the 
Government asking for immediate supplies of war 
munitions. 


The King Among the Munition Workers. 


Thursday and Friday of last week were rendered 
conspicuous red-letter days in the experience of the 
large works at Birmingham and Coventry engaged in the 
manufacture of munitions by a private visit which was 
paid them by the King, who was accompanied by Sir 
Percy Girouard, Director of Munitions, and others. The 
news of the intended visit had been guarded so carefully 
that it was not until the end of the first day that his 
Majesty’s visit became at all generally known, and at 
several of the works the inspection is declared to have 
been a surprise for the whole staff, the chief officials alone 
excepted. In the immediate areas passed through, 
however, groups cf people had assembled and gave his 
Majesty a warm welcome. On Thursday four works were 
visited at Coventry, including the Coventry Ordnance 
Works, the Daimler works, the works of Alfred Herbert, 
Limited, and those of the Rover Company. Before 
the King left Coventry the Armaments Output Com- 
mittee was presented to him, the members being 
Mr. Alfred Herbert (chairman) and Messrs. P. V. Vernon, 
Harry Smith, Perey Martin and Colonel J. H. Mansell. 
On Thursday afternoon and Friday the following Bir- 
mingham works were inspected :—Those of the King’s 
Norton Metal Company, Limited; Kynochs Limited, 
at Witton, which cover fifty acres, and where there are 
8000 workers, of whom three-fifths are women; of the 
Birmingham Small Arms Company, which employs 7000 
operatives; of the Metropolitan Carriage, Wagon and 
Finance Company, at Saltley; the Birmingham Metal 
and Munition Works; and the works of the Wolseley 
Motors, Limited. In a speech which the King delivered 
to the members of the Munitions Committee, after a 
luncheon at the works of the Metropolitan Carriage Com- 
pany, his Majesty expressed his appreciation of the 
‘evident zeal and cheerfulness with which the operatives 
were working, not only to maintain the present output, 
but to increase them,” and he expressed his confidence 
that there would be “one certain result of the war— 
Victory.” 


Birmingham Rolled Metal Trade. 


There has been a considerable improvement in 
the supply of rolled brass and copper sheet and other metal 
to brass manufacturers in Birmingham the last week or 
two, and the rigorous measures which the Government 
recently took in this trade seem to have had a highly 
beneficial effect. It is, however, still exceedingly difficult 
to obtain any sort of rolled and brass copper metal for 
work other than war material. Brass manufacturers who 
take sub-contracts frequently find they need not trouble 
themselves about metal. The contractors deliver the 
metal with the orders. Thus a local firm which was 
turning out hundreds of thousands of water bottles in 
sheet aluminium when placing a sub-contract for brass 
fittings sent the tube from which they were to be made, 
and in many other cases metal of the quality required 
to discharge the order has been supplied. 


Wages Demands. 

The Birmingham Operative Brassworkers’ Society 
has this week given notice for what they term “a special 
increase ’’ of 3s. per week on day-work wages and 10 per 
cent. on piece-work prices. Remarkable figures are forth- 
coming from the Brassworkers’ Union as to its payments 
for out-of-work benefits. The Union has 14,000 members, 
and appended is a statement of the payments actually 
made to members out of work during the past month : 
—For the week ended July 3, £2 17s.; July 10th, £3 3s. 6d.; 
July 17th, £2 17s. 1d.; and July 24th, £2 2s 


5. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A Rather Featureless Market. 

THERE was little change to report in any depart- 
ment on Tuesday. There was a good attendance on the 
Iron Exchange, but foundry pig iron was rather quiet. 
Finished iron for most sorts had an upward tendency. 


Copper and brass tubes were reduced $d. Sheet lead 
unchanged. English tin ingots easier. 


Quotations. 
Lincolnshire, No. 3 foundry, 78s.; 


Pig iron: 
Northamptonshire, 76s.; Derby- 


Staffordshire, 75s. 


shire, 75s.; Middlesbrough, open brands, 77s. Scotch 
(nominal}: Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 


86s. — delivered Manchester. West Coast hematite, 
105s. 6d.; East Coast ditto, 102s. 6d.—both f.o.t. Finished 
iron: Bars, £11 10s. to £12; Lancashire hoops, £13 2s. 6d.; 
Staffordshire ditto, £12 17s. 6d.; sheets, £13 to £13 10s. 
Steel: Bars, £11 15s. to £12 5s.; steel hoops, £12 17s. 6d.; 
boiler plates, £11 10s. to £11 15s.; plates tor tank, girder 





and bridge work, £10 10s. to £11; cold drawn steel, £18 
to £19. Copper: Sheets, strips, &c., £104 per ton, small 
lots, 134d. per lb.; rods, £104 per ton, small lots 13d. 
per lb.; tough ingots, £86; best selected, £87. Copper 
tubes, 133d.; solid drawn brass tubes, 14d.; brazed brass 
tubes, 154d.; condenser tubes, 16}d.; condenser piates, 
14d.; rolled brass, 133d.; brass turning rods, 14}d.; 
copper wire, 123d.; yellow metal sheets, 13}d. to 14d.; 
rods, 14d. Sheet lead, £31 10s. English tin ingots, £166. 
Aluminium, £200, minimum. 


Lancashire Coal. 


There was not a large attendance on the Coal 
Exchange, and for house coal especially the market was 
slow. Merchants appeared to be eagerly awaiting the 
outcome of the new Coal Prices Act. The feeling was that 
those who were contracted trom July Ist would certainly 
get their supplies, while merchants on “open order” 
would scarcely be in so good a position. Slack and engine 
fuel was rather quiet, and shipping business favoured 
buyers if anything. 


New Munitions Office for North-Western Area. 


An important step towards the scheme of 
decentralisation of the activities of the new Ministry 
of Munitions has been taken in this area by the opening of 
a suite of offices at 70, Spring-gardens, Manchester. The 
functions of the Ministry as far as they affect the north- 
western area, which includes Cumberland, Westmorland, 
Lancashire and North Wales, will be administered from 
this centre. Engineers in these counties engaged on the 
manufacture of munitions seeking for advice or requiring 
Government assistance in procuring the necessary materials 
or in otherwise expediting the work of production, will 
find it to their advantage to communicate with this 
branch, which is under the supervision of Mr. John 
Bowden, M.I. Mech. E. 


Manchester Ship Canal. 


The traffic returns of the Manchester Ship Canal 
for the first six months of the present year show a very 
gratifying increase over those for the corresponding period 
of last year. The receipts amount to £360,292, or an 
increase of £33,007. When it is borne in mind that the 
receipts for the first half of last year were not affected by 
the war, the comparison is all the more satisfactory, and 
if the present rate of improvement is maintained the 
Manchester Corporation may confidently anticipate a 
dividend at the end of the year on its pre-preference shares. 


Wages in the Cotton Trade. 


The Government Committee on Production this 
week made its award with reference to the dispute con- 
cerning an advance of wages which a few weeks ago 
threatened to bring the cotton manufacturing industry 
of this country to a standstill. At that time the operatives 
demanded a war bonus all round of 10 per cent. on 36's 
counts and below, in spite of the deplorable state of the 
trade at that time. The demand was refused and resulted 
in strikes, and a general lock-out was threatened by the 
Master Spinners’ Federation. Ultimately both parties 
decided to submit the question in dispute to arbitration 
by the Committee on Production, with the result that 
the workers have been awarded an advance of 5 per cent. 
upon the standard piece-work rates, which is retrospective, 
to date from the first settling day after June 17th. The 
advance is to be regarded as a war bonus, and it is esti- 
mated that the total weekly addition to the wages list 
of the firms interested will be little short of £12,000. 


Barrow-tn-FurNeEss, Thursday. ” 
Hematites. 

Business in the hematite pig iron trade is brisk 
all round. Makers already well supplied with orders have 
secured further contracts, and for some time to come a 
very busy state of affairs can be looked forward to 
Prices are firm, with makers quoting parcels of mixed 
numbers of Bessemer iron at 110s. to 112s. net f.o.b. 
Special brands of iron are at 125s. to 126s. per ton. For 
this class of iron the demand has lately further increased, 
not only on local account, but from consumers in the 
Midlands, &e. There are twenty-three furnaces in blast, 
and the whole of the iron is going into immediate con- 
sumption, largely with steel makers in the immediate 
district. The supplies of raw material are coming to hand 
in a satisfactory manner. The stores of warrant iron 
stand now at 2588 tons. Warrants are idle, the price 
still remaining at 95s. per ton net cash, the figure at which 
they have stood for some months. 


Iron Ore. 
The demand for iron ore is brisk all round. 
Locally the requirements of smelters are very considerable 
and likely to remain so for some time to come. On general 
account a good trade is being done and big shipments are 
being made from several Cumberland ports. From Barrow 
iron ore exports are still quiet. Prices are unchanged, with 
good average sorts of native ore at 24s. to 26s. 6d., and 
best qualities at 36s. per ton net at mines. Spanish ores 
are being imported at 27s. 6d. per ton delivered to West 
Coast furnaces. Last week three large cargoes were dis- 
charged at the Barrow docks. A cargo of Irish ore was 

also landed at Barrow. 


Steel. 

There are no new features to report in the steel 
trade. At the Barrow works the rail mills are busy, but 
nothing is being done in the way of rolling plates for ship- 
building purposes. The departments on munitions of 
war are fully employed. At Workington there is briskness 
in the rail departments and in some other branches. 
The demand for steel sorts is fairly good. Rails of heavy 
section are quoted at £8 10s. to £8 15s. per ton, with light 
rails at £9 5s. to £9 10s., and heavy tram sections are at 
£9 10s. per ton. Billets are at £8 5s. and hoops at £13 5s. 
per ton. Nothing is doing in ship plates, which are at 
£10 to £10 2s. 6d., with boiler plates at £10 15s. to £11 
per ton. 


Shipbuilding and Engineering. 
After a lengthy period almost without a break, 
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a holiday is being observed at the Barrow shipyard from 
this week-end. The shops close on Friday night and remain 
€losed until Thursday morning next. The first week in 
August has been the recognised holiday for many years, 
but the whole week has usually been taken. Most of the 
men are badly in want of a rest from their strenuous 
labours. 


Fuel. 


There is a full demand for coal, and good steam 
sorts from Lancashire or Yorkshire pits are quoted at 
24s. per ton delivered. East Coast coke is in heavy demand 
at 3ls. to 33s. 6d. per ton delivered. Lancashire qualities 
are at 29s. per ton delivered. 


Sale of the Carnforth Ironworks. 


On Monday, at a meeting of the shareholders of 
the Carnforth Iron Company in Manchester, the concern 
was sold to a London Financial Corporation, the heads of 
which are Mr. Austen Chamberlain, Lord Balfour of 
Burleigh, Mr. Avory, and Mr. Banner. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THE volume of war work under execution on 
the North-East Coast is on a stupendous scale, and owing 
to the fact that hundreds of skilled hands rushed to the 
colours before any check was put upon their enlistment 
many manufacturers are still compelled to advertise for 
tool and machine workers. Contracts on behalf of the 
Allied countries are very valuable, and though immediate 
delivery is urged, there is, in the aggregate, a fair amount 
of delay, owing to lack of skilled men. Employers who 
have had to train staffs since the early days of recruiting 
to take the place of men enlisted are disappointed with 
the progress made towards efficiency by the new operatives, 
who seem to take little interest in their work, and have 
made but the slowest progress towards the moderate 
degree of skill asked of them. The drift of workmen 
from the general trades to the armament works continues, 
but to a less extent than formerly, one reason for the latter 
being the reduction in the number available. The need 
of the armament works for the moment is highly skilled 
men, able to make tools and gauges and capable of very 
accurate machine work. The pressure of work in the iron 
and steel trades continues. This week, while attention 
has been mainly directed to the completion of pressing 
orders, a good many fresh contracts in iron and steel have 
been entered into, the buyers in most cases being content 
to accept of such delivery as the sellers find themselves 
in a position to give, and everything subject to the needs 
of the Government. Although in some respects business 
in the Northern coal industry has been affected by the 
Government proposals to limit the prices, a big bulk of the 
production is already disposed of under contract. Generally 
there has been little change in the position during the 
week. The constructional firms, machinists and engineers, 
find their order books fairly well filled, and shipbuilders 
are taxed to their utmost capacity. 


After the War. 


Not a few manufacturers whose works are now 
taxed to their utmost in the production of munitions of 
war have been compelled to relinquish an enormous 
amount of regular trade with private customers. Many 
orders which they have executed in the past are going to 
smaller houses which are not doing much Government 
work, while American firms are leaving no stone unturned 
in their efforts to secure business on this side of the Atlantic. 
The fact cannot be disguised that the Americans are 
edging into business of the British manufacturer more 
and more now that the latter is hampered by all sorts 
of restrictions. Many manufacturers are greatly per- 
turbed at the growing keenness of the American firms, 
and there is much speculation as to how much of this 
private trade will revert after the war to its former 
channels. Some people continue to predict a great slump 
in trade after the war, and this belief induces a spirit of 
pessimism among a certain section of manufacturers. 
On the other hand, many are inclined to take an optimistic 
‘view of the prospects when all is peaceful again. A sudden 
withdrawal of all war work would, of course, produce 
a big hiatus in local activity, but there is ground for 
supposing that it will be quickly fiiled by the execution 
of overseas orders. In every country stocks of metal 
products of all kinds must be in a state of exhaustion, 
judging by the vast amount of offered business in such 
lines which is being rejected daily. The lack of necessary 
commodities must certainly be interfering seriously with 
industrial operations abroad. This is a very important 
factor, for the replenishing of stocks alone should provide 
abundant employment for the works on the North-East 
Coast for a long period when peace conditions arrive, 
to say nothing of the work of making good the wastage 
of war. The financial question is another matter. People 
who admit that vast quantities of goods will be wanted 
question whether the money will be forthcoming to pay 
for them. On this point it is difficult to express an 
authoritative opinion, seeing that the position after the 
war will be absolutely unique, there being no previous 
experience on which to base calculations. But, taking 
everything into consideration, there does not seem to be 
much ground for manufacturers being unduly pessimistic. 


Cleveland Iron Trade. 

Business on the Cleveland pig iron merket 
this week has been on a very limited scale, and values 
have shown a steady downward tendency. This state 
of affairs is directly traceable to the uneasiness in the 
speculative markets arising out of the critical situation 
on the Eastern front. The Cleveland market is extremely 
sensitive to all such influences. A cautious disposition 


is manifested on all sides pending some further develop- 
ment in the outlook. The strength of the iron trade 
position, however, is not sensibly affected. The shipments 
are good, iron is going away much more freely, and the 
total exports for July promise to be much heavier than 





for many months past. Stocks in makers’ hands continue 
to diminish, and this process is likely to go on having 
regard to the much smaller output. The stock of iron 
in the public store is also lower. It now stands at 144,790 
tons, a reduction on the month of 7491 tons. As regards 
the home trade, the deliveries to Scotland are heavier 
this week on account of the fact that next week the railway 
rate from the Cleveland district to Glasgow will be advanced 
by 10d. per ton—from 7s. 6d. to 8s. 4d. Business with 
the home foundries generally continues very quiet. 
Consumers bought heavily early in the year at low prices, 
and their trade has been rather heavily handicapped by 
the war, which has led te the holding up of a great many 
internal undertakings. They are, therefore, slow to 
come into the market to fill new requirements at the 
rates now current. No. 3 G.M.B. Cleveland pig iron is 
66s. 9d.; No. 1, 72s. 3d.; No. 4 foundry, 66s. 3d.; No. 4 
forge, 65s. 9d.; and mottled and white iron each 65s. 3d. 
—all for early delivery. 


Hematite Pig Iron. 


Although the abrogation of the licence order has 
released a fair amount of hematite for Italy, the market 
for this description of iron continues to lack animation. 
A good output, however, is maintained. Makers quote 
100s. for early delivery of East Coast mixed numbers, 
but they are willing to make concessions for definite 
business, while second-hand lots are changing hands 
at 97s. 6d. 


Iron-making Materials. 


There are no new features in the foreign ore trade, 
business being practically at a standstill. Sellers quote 
26s. for best Bilbao Rubio of 50 per cent. quality, ex ship 
Tees. The position as regards coke is a good deal easier. 
The price varies, but 28s. appears to represent the average 
quotation for good medium furnace kinds delivered at the 
works. 


Manufactured Iron and Steel. 


The majority of manufactured iron and _ steel 
works are still engaged upon an exceedingly large output 
of war work. More and more of the manufacturing 
resources on the North-East Coast are being applied to 
war material, particularly to the production of shells. 
Naturally, manufacturers with reluctance relinquish what 
is now almost a protected market, and turn down ordinary 
orders. On all hands one hears that Government orders 
are carrying no very extravagant profits, but manu- 
facturcrs are receiving a fair remuneration for their output, 
and as they become more used to the new business there 
is much less loss from the high percentage of rejections 
by Government inspectors which so alarmed contractors 
in the early days of the war. The efforts of American 
steel makers to obtain business in this country are being 
viewed seriously by many manufacturers, who express the 
belief that at the end of the war they will be heavily 
handicapped, while the Americans will be strongly en- 
trenched. There is still a good commercial inquiry, but 
manufacturerz are not in a position to deal with it. Values 
of all descriptions of finished iron and steel are firmly 
maintained. The following are the principal market 
quotations: — Common iron bars, £11; best bars, 
£11 7s. 6d.; best best bars, £11 15s.; packing iron, £8 ; 
iron ship angles, £1]; iron shin plates, £10; iron girder 
plates, £10; iron ship and girder rivets, £13 10s.; steel 
bars, basic, £10 15s.; steel bars, Siemens, £10 15s.; steel 
ship plates, £10; steel boiler plates, £11; steel ship 
angles, £9 15s.; steel sheets, singles, £11 5s. to £11 7s. 6d.; 
steel sheets, doubles, £11 10s. to £11 12s. 6d.; steel joists, 
£9 17s. 6d. to £10; steel hoops, £10 10s.; steel strip, 
£10 5s.—all less 2} per cent. Heavy steel rails, £8 15s. 
to £9; steel railway sleepers, £10 to £10 10s.—net f.o.b. 
Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron pipes, 
l}in. to 2}in., £7 to £7 5s.; 3in. to 4in., £6 10s. to £6 15s.; 
5in. to 8in., £6 5s. to £6 7s. 6d.; 10in. to £l6in., £6 5s.; 
18in. to 24in., £6 5s.: cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d.: floor plates, £3 10s. to £3 12s. 6d.—f.o.r. 
at makers’ works. Iron and steel galvanised corrugated 
sheets, 24 gauge, in bundles, £22 10s.—less the usual 
4 per cent. 


Shipbuilding and Engineering. 


A state of unexampled activity still prevails 
in the shipbuilding and engineering trades, more and more 
of the resources being concentrated on war needs entirely. 
Operations on purely mercantile tonnage have been 
allowed to dwindle, and very few men of skill and stamina 
are now employed on such work. The process of trans- 
ferring skilled labour from mercantile shipyards to naval 
and munitions work has been so great and persistent 
since the appointment of the Armaments Committee 
that only two or three of the smaller yards are working 
on ships on the stocks. With vessels lying on the stocks 
unfinished and likely to remain so for months yet, it is 
impossible for builders to take orders even if shipowners 
could be found to contract. In the engineering trades 
works are also far too busy supplying war requirements 
to avail themselves of any of the private commercial 
orders and inquiries. 


The Coal Trade. 


Although in some respects business in the northern 
coal trade has been affected by the Government proposals 
to limit the prices, a big bulk of the production is already 
disposed of under contract. The steam coal section is 
showing a much stronger position than it did a week 
ago, owing to the increased tonnage being dealt with for 
shipment, licences now coming to hand more satisfactorily. 
Values of all descriptions remain tolerably firm, and there 
are no stocks at the pits to affect the position. This week 
a cargo of steam coal has been despatched to Alexandria. 
Since the commencement of the war shipments to that 
port of North Country coal has fallen considerably, but 
prior to this time last year the trade was pretty constant 
and good. In the Northumberland section best Blyth 
steams are reported absolutely sold for a fortnight ahead, 
and the tone for August loading is distinctly improved. 
Inquiries are circulating for loading from August to 
December, but the collieries are demanding the minimum 
figure of 22s. for any delivery up to that time, which is 
beyond the ideas of merchants. Steam smalls are reported 





better after a long period of easiness, and Durham coals 
are steady, though somewhat irregular. Bunkers and 
coking fuel are in excessive supply and late figures ai« 
barely maintained. The coke market rules active aj,<j 
firm. Quotations are as follows :-—-Northumberlands . 
Best Blyths, 21s.; second Blyths, 16s. 6d.; unscreene:, 
15s.; best smalls, 13s. 6d.; bunkers, 15s. to 16s.; house- 
holds, 20s. to 21s.; Tyne prime steams, 19s. 64.;) Tyne 
second steams, 16s. 6d. to 17s.; special Tyne smalls, | 45, 
to 15s.; ordinary smalls, 13s. Durhams: Best gas, 20..; 
second gas, 16s. to 17s.; special Wear gas, 21s.; smit), 

15s. to 16s.; coking unscreened, 14s. 6d. to 15s.; cokiyie 








smalls, 14s. 6d.; bunkers, ordinary, 15s. to 15s. 6 |; 
best, 17s. Foundry coke, 35s.; furnace coke, 28s. 5) 
24s.; gas coke, 27s. to 28s 
SHEFFIELD. 
(From our own Correspondent.) 
Some Important Developments. 
Since my last letter there have been so 


notable developments in the Sheftield iron and steel trad. 
For instance, the Brightside Foundry and Engineeri:,. 
Company, Limited, has just concluded negotiations {+ 
the purchase of the old-established works of Moorwov.|, 
Sons and Co., Limited, of Harleston-street. These work. , 
which are nearly three acres in extent and employ abv it 
300 men, are amongst the very few in this district maki), 
cast iron castings in every variety, and rolls for rollijy 
all sorts of steel, from the finest spring steel to armour 
plates, as well as ingot moulds of all sizes from the small«=t 
special 2in. ingot moulds for crucible steel to moulds 
capable of holding nearly 100 tons of molten metal. Th,e 
firm also makes cooking outfits for warships and for 
military stations, and at present holds a three years’ 
contract for cooking ranges for the Admiralty. The 
Brightside Foundry and Engineering Company, which has 
in recent times absorbed other works in the district, is 
probably the largest firm of rolling mill makers in ti 
country and has been signally successful in securiiy 
contracts in the United States against all competitor. 
Its specialities are somewhat similar to those of Mov: 

wood’s, but, in addition, it has been turning out enorme; 
tonnages for firms holding War-oftice and Admiral, 
contracts. The directorate has shown very considera}! 
enterprise, with the result that important developmenis 
have been made at its Wicker, Newhall and Carbrook 
works. The company formally took over the manage. 
ment of Moorwood’s towards the end of last week, but | 
understand the latter works will be continued as a separate 
concern. It may not be generally known that when the 
war broke out the Brightside Foundry people had just 
completed and equipped a fine new foundry for turning 
out rolls. Operations had not been commenced, and as 
it was found that certain other products were in more 
urgent requirement, the necessary changes were rapidly 
effected and a large output has since been maintained 
from that source alone. In another case a well-known 
local firm employing about 1000 men in the production 
of steel, steel castings, files, engineers’ tools and various 
specialities in the shape of twist drills, files, &c., is negotiat- 
ing for the purchase of one of the three oldest firms in thie 
district, viz., Burys and Co., Limited, of Regent Forge 
and Rolling Mills, makers of every variety of miners’ 
picks, “ Lion” files, edge tools, sheep shears, scythes, 
chaff knives, plough plates, &c. Before this letter appears 
a meeting of the shareholders in Burys and Co. will have 
been held to consider the heads of an agreement for the 
sale of the works and the business of the company, for 
which purpose it is proposed to wind up the concern 
voluntarily. There appears to be no doubt about the 
transaction being carried through, and, providing the 
shareholders agree to the proposals put before them, it is 
quite probable that as little time as possible will be loxi 
in the transition stage, as the purchasers are very bus) 
and anxious to extend their operations. Besides these 
negotiations, I understand that another firm and works 
has been bought out, and that arrangements are far 
advanced for the acquisition of the site of a further works, 
the transactions in these instances being in the interests 
of two large firms closely allied. 


Round the Works. 


In conversation with me a day or so ago an 
official at one of the largest steel works here expressed the 
opinion that the war appeared likely to make some radical 
changes of a permanent character. His firm, for instance, 
always has had very large contracts for the British and 
other Governments, but more than 50 per cent. of the 
business was made up of general lines used in peaceful 
pursuits, including a large amount of railway material. 
Since the Government has roused the country to the need 
of greatly increased armament and munitions output, the 
whole of this firm’s departments is being gradually devoted 
to the production of war material, with the result that 
very lucrative general business is being squeezed out. 
Some of it is undoubtedly going to the United States, but 
a large percentage remains in this country, and is being 
distributed amongst smaller firms that have discerned 
their opportunity and are rising to the occasion. In their 
eagerness to secure this new business such firms are quoting 
lower than the usual prices, with the result that when the 
war is over there is a prospect of a certain amount of 
price-cutting in order, on the one hand, to retain and, on 
the other, to regain old orders for general lines. By that 
time the smaller firms of to-day may have become ver) 
much stronger and more developed, so that it is quite 
possible some portion at least of the business which tlic 
larger concerns are now sacrificing in the interests o! 
Government requirements may be lost to them pe! 
manently. This certainly seems one of the points whic! 
should be considered in any question of profit-making 
When one speaks of private trade, it has to be remem 
bered, of course, that just now a great deal of it is require: 
indirectly for war purposes. New oversea business includes 
steel wrenches for Buenos Aires, knives for Valparais: 
and Algiers, files for Genoa, Lagos, Singapore, Rangoo: 
Barcelona and Buenos Aires, sheep shears for St. Lou, 
electro-plate for Montreal, saws for Ibadan (West Africa), 
steel rings for Calcutta, hardware for Buenos Aires, tools 
for Sydney (N.S.W.), Punta Arenas and Buenos Aires, and 
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turnserews for Rio de Janeiro. Amongst recent contracts 
placed in Sheffield by the London County Council are 
tramway points and crossings worth £6157 and ninety 


additional driving wheel tires, the latter order being given’ 


to Cammell, Lairds. From the same source a contract 
for iron castings for tramway permanent ways has gone 
to a firm at Retford. All kinds of cutting tools are in 
strong request on both home and foreign account, and 
Russia is pressing for delivery of large quantities of high- 
speed and other steels, twist drills, hack saws, files and 
other tools. 


General Conditions. 


Large tonnages of steel manufactures are going 
to our various Allies, and in addition South Africa and 
Canada are buying much more extensively—an improve- 
ment which had been fully anticipated. In fact, the 
colonial markets generally are brisker, though under the 
circumstances it is impossible to satisfy their requirements 
fully, so that little better than a hand-to-mouth trade is 
actually passing. In the high-speed steel departments 
makers of twist drills are quite unable fully to meet the 
demand, whilst carbon drills, which before the war were 
imported in large quantities from Germany, are now 
coming from the United States and from Switzerland. The 
method of getting consignments for Russia through 
Sweden is not working very smoothly, as in consequence 
of the Swedish Government’s prohibition regarding certain 
goods, shipments are held up for examination. But ii 
that is so in Sweden, the inconvenience involved is em- 
phasised in the case of our own country, where the 
embargo on high-speed steel—which I have already in 
previous letters explained—is responsible for serious 
disturbance of the overseas trade in steel generally. 
A few modifications have, however, been made. For 
instance, instead of manufacturers and exporters of carbon 
steel having to obtain a certificate from the Cutlers’ 
Company, certifying that consignments include no tung- 
sten or molybdenum steel, separate committees, with 
power to issue such certificates, have been established at 
Newcastle, Glasgow and Birmingham. Moreover, after 
the certificates have been issued shippers are not required 
to keep the consignments upon their premises and open 
for inspection, if necessary, for forty-eight hours. Never- 
theless, the congestion which has been caused by this 
sudden placing of an embargo upon steel exports, without 
warning to the persons concerned, is almost inconceivable, 
and has resulted in most unfortunate delays. Changing 
the subject, there is one matter to which I refer with 
pleasure, and that is the appointment upon the Central 
Committee, now being got together by the Minister of 
Munitions, of Mr. Charles E. Ellis. For a quarter of a 
century Mr. Ellis has been managing director of John 
Brown and Co. and has been on the directorates of Thomas 
Firth and Sons, and the Coventry Ordnance Works. These 
positions he has resigned in order to free himself for the 
Ministry of Munitions, though it is understood this action 
has reference only to the period of the war. Mr. Ellis, 
whose absence will be greatly felt on the armament 
boards mentioned, has served for many years as hon. 
treasurer of the Institution of Naval Architects. 


Pig Iron and Billets. 


The pig iron markets show little tendency to 
move either one way or the other, though with the excep- 
tion of West Coast hematite and Lincolnshire basic the 
undertone inclines to a slight weakness. For West Coast 
Bessemer mixed numbers the demand is quite good ; 
but whilst the official quotations appear to be firm at 
118s. to 120s. delivered Sheffield, rather lower figures are 
still heard of in some quarters. For special low phosphorus 
iron, however, there has been a distinct firming up of the 
market, prices being advanced Is. to round about 126s., 
the tendency remaining hard. Some East Coast hematite 
iron makers are adhering to 106s. 3d. delivered Sheffield, 
but 2s. or 2s. 6d. lower than that would be nearer the 
actual market value, there being no particular demand, 
as the make has been rather in excess of requirements. 
The putting out of several furnaces in Derbyshire has 
apparently not had the effect anticipated, for the market 
has experienced no quickening influence and values remain 
generally stationary under a poor demand. Foundry is 
quoted about 7Is. and forge about 69s. Lincolnshire 
makers are busy upon basic qualities, but forge and foundry 
are doing little in the way of new business, though prices, 
which are still more or less nominal, keep a few shillings 
above Derbyshire values, with bargains occasionally at 
a considerably lower level. Consumers in need of basic 
billets continue to experience the greatest difficulty in 
securing supplies locally, but a large tonnage is coming 
over from the United States and Canada. American prices 
are on the harder side and £7 5s. c.i.f. is no uncommon 
figure for these billets, which are good material as a rule, 
and leave a margin to the good of about 40s. compared with 
local makes. They fail to gain the same popularity, how- 
ever, because of the insistence upon prepayment and the 
fact that consignments have always to be taken without 
question, whereas wagon loads of local billets can be 
examined before acceptance, the latter also being upon 
short—say, three months—credit terms. What limited 
tonnage of ‘‘ defectives”? is available can generally be 
bought at about £6 15s., and is much sought after; but 
just now there is on offer a considerable quantity of billets 
which are not exactly defectives, but appear to have been 
the result of a mistake in specification. They are very 
good billets, though not perhaps quite suitable for the 
Sheffield district, and have been offered at about £8. 
The nominal price of local hard basic billets is £9 10s. and 
soft £9, but any that are really available would probably 
realise more without difficulty. In acid billets Bessemer is 
firm at about £11 10s. and Siemens at £12, with special 
high-carbon Siemens at £13 15s. 


“ 


Colliers’ Dispute Settled. 


The important mining district of Barnsley has 
just succeeded in averting a threatened stoppage at 
certain collieries. The trouble arose out of a wage agree- 


ment, but happily a settlement was arrived at at a con- 
ference of coal owners and surface workers’ representatives 
held at Barnsley on Monday. At the conclusion of the 
proceedings the following statement was officially handed 
out to the Press :—‘‘In accordance with the terms of 
reference arranged at a joint meeting in London, at which 





Sir George Askwith presided, on July 19th, at the sugges- 
tion of the Barnsley and District Coalowners’ Association, 
a further meeting has been held to-day, and eventually 
terms of settlement were amicably agreed to. The Barnsley 
coalowners reserve to themselves the right to submit the 
whole question to arbitration, as per the terms of refer- 
ence agreed upon on the date mentioned ; but in the mean- 
time the terms of reference lie upon the table without 
prejudice, and the owners undertake to pay the rates of 
wages, to observe the hours of labour and conditions not 
less favourable than those requested from the Federation 
—Surface Workers’ Societies—in the letter dated May 7th. 
The rates of payment will commence on the first making-up 
day in the week commencing July 19th, which date was 
arranged in the terms of reference before mentioned. 
Upon this the representatives of the workmen agreed that 
the notices handed in at certain collieries should be with- 
drawn.”’ 





Fuels. 


The steam coal market is showing an irregular 
tendency, resulting apparently from the fluctuations in 
shipments allowed to neutral countries, and, on the whole, 
the colliery position is not so strong as a week ago. The 
tonnage dealt with for shipment is not so large and at 
the moment licences are not being readily granted. The 
local demand keeps on an exceedingly large scale, and in 
many cases stocks have been accumulated both for use 
during the holidays this week-end and also as reserves 
for use in the event of interrupted deliveries. The outlook 
is still regarded as very uncertain, and practically every- 
thing depends on the tonnages allowed for shipment. 
With the stronger demand for slacks owing to works obtain- 
ing the extra supplies, as already explained, the market 
is showing a firmer tone. There are no stocks at pits, and 
indeed in many cases a fair number of orders is on the 
books for the better qualities. Current quotations for 
steam coal are per ton at pits as follows :—Best South 
Yorkshire hards, 17s. to 17s. 6d.; best Derbyshire hards, 
16s. 6d. to 17s.; second quality, 15s. 6d. to 16s.; steam 
cobbles, 15s. to 16s.; steam nuts, 15s. 6d. to 16s. Blast 
furnace coke has an easier tendency, the quotation being 
about 25s. per ton on rail at pit. 








SCOTLAND. 
(From our own Correspondent.) 


The Effect of War on Trade. 


For a considerable period prior to the outbreak 
of hostilities trade in general in Scotland could hardly be 
termed satisfactory. With few exceptions works were 
finding considerable difficulty in securing sufficient business 
to keep their plants in operation, and here and there 
mills were being stopped and furnaces blown out. Further, 
those concerns which managed to secure contracts were 
in many cases in an unenviable position in view of the fact 
that prices were, to say the least of it, far from remunera- 
tive. Among other reasons, the chief cause for this 
depression was the great and ever-increasing competition 
from the Continent, and particularly Germany. Manufac- 
turers there were producing similar materials to those 
produced at home at such greatly reduced prices that we 
were forced to stand aside and see contract after contract 
go past us. Not only so, but the home consumer also 
found it imperative to purchase the foreign article in 
preference to the local product. Combined with the large 
import of competitive materials from America, this 
continental competition was slowly but surely producing 
a serious state of affairs in commercial circles in Scotland. 
Time after time manufacturers of steel and iron products 
reduced their prices until they had reached the absolute 
minimum, but this had no practical effect on the situation, 
and the position was becoming more and more untenable. 
Not only was trade unsatisfactory, but there were increas- 
ing rumours of industrial strife which could not be ignored, 
and in well-informed circles it was thought that a trade 
war was imminent. On ali hands the workers were 
preparing to launch ultimatums, including demands 
which would have been wholly impossible from the 
employers’ point of view, and the industrial atmosphere 
was electrified. Then all at once a complete change 
came over the scene. War was declared and private 
disagreements were laid aside. The first effect of the 
war was, naturally, a total stagnation of trade. Com- 
mercial enterprises of all kinds were depleted of the 
workers, while many concerns, the business of which 
was largely with the belligerent countries, were totally 
at a loss how to proceed. Some time elapsed, of course, 
before conditions became more settled and change 
succeeded change. Now, at the end of nearly twelve 
months of war, we find ourselves in a wholly unthought-of 
position. At the outset of the war there was a great 
feeling of insecurity in commercial circles and business 
was only done on a day-to-day principle. Gradually, 
however, it was recognised that, apart from America, 
Britain was the world’s only source of supply. It seemed 
at one time that there was nothing to prevent America 
from stepping in and securing the bulk of the overseas 
trade, but then the fact was lost sight of that the carrying 
power was in the hands of Britain, which controlled the 
mercantile marine. A large number of vessels has 
been commandeered by our Government and tonnage has 
become so scarce that even if America wished she cannot 
secure suflicient boats to load her merchandise, and 
practically all the cargoes exported from that country 
comprise materials necessary to this country and her 
Allies for the conduct of the war. This same contingency 
has practically eliminated the private trader at home. 
Works and factories of all kinds and shipbuilding yards 
are now employed on War-oftice and Government business, 
and private enterprise is at present almost entirely shelved. 
It is true that some ordinary contracts have been placed, 
but in some cases these have had to be abandoned owing 
to the inability of the works to guarantee deliveries 
under the present conditions. Never in the history of 
the Scotch iron and steel and allied trades has there been 
such a time of activity. The. pressure for delivery of 
materials of all kinds has been enormous and continues to 
increase, and outputs are only limited by the amount of 
labour available. Owing to the character of the work 
being done it_is undesirable that statistics should be made 


known. Commercial men are now turning their attention 
to the question of industrial activities after the war. It 
is recognised that there is a likelihood of a slump in trade, 
and great efforts are now being made to arrange for the 
establishment of factories to produce materials formerly 
imported from continental countries. 


Labour Affairs. 


A meeting of the Leith dockers was held during 
the week, when the agreement with the employers was 
reconsidered and a proposal was unanimously carried to 
ask the employers for an increase in the day rate of wages 
of ld. per hour and in the night rate of 2d. per hour. 
Representatives of the National Sailors’ and Firemen’s 
Union and of the British Seafarers’ Union have 
had a conference with Glasgow shipowners who have 
vessels engaged on. the weekly coasting trade. The 
question under discussion was a demand put forward 
on behalf of the men for an increase in wages of 10s. per 
week. After considerable discussion the shipowners 
agreed to concede an advance of 5s. per week, which will 
bring the men’s remuneration up to £2 10s. per week. 
At present the men’s wages are 32s. 6d. per week, to 
which is added a bonus of 12s. 6d. The offer will have 
to be submitted to the members of both unions affected 
before it can be definitely accepted. The National 
Labour Party now intends to proceed with the scheme 
for setting up a separate body in Scotland to be known 
as the Scottish Advisory Council. The scheme had 
already been approved by the party, but had been deferred 
on account of the war. A conference for the purpose of 
setting up the Council is being convened for August 21st 
in Glasgow. Messrs. J. Ramsay Macdonald, W. C. 
Anderson, and John Hodge, will attend on behalf of the 
National Labour Party. 


Scottish Oil District and Recruiting. 


Since enlistment exemptions were granted to 
Broxburn, Pumpherston, Young’s, and Oakbank Oil 
Companies a day or two ago, recruiting in the shale area 
has practically stopped, as, apart from the oil trade, 
there are no other industries within the shale area. 
Recruits have been returned from the military depéts 
to obtain the necessary permits from their employers, 
and these have in many, if not all, cases been refused. 
It has come as a surprise to many people to learn that 
the depletion of the oil companies’ staffs had reached 
such a stage as to necessitate a ban being put on further 
recruiting. 


Clyde Trust Revenue. 


At the monthly meeting of the Clyde Trust, 
Mr. James 8. Craig, convener of the Finance Committee, 
announced that the revenue for the financial year ended 
on June 30th amounted to £647,669 5s. 4d., being 
£13,911 2s. in excess of the preceding year. 


Pig Iron. 


The Scotch pig iron trade has been considerably 
affected by the helidays. The number of furnaces in 
blast at present is sixty-two, five fewer than in the pre- 
ceding week and nine more than at the corresponding 
date last year. The total shipments for the year to date 
amount to 91,678 tons, compared with 128,499 tons in 
the same period last year, a decrease of 36,821 tons. 
Owing partly to the holidays, business in the warrant 
market has been quiet during the past week and prices 
have not fluctuated to a very appreciable extent. Cleve- 
land iron closed at 66s. 8d. per ton, cash buyers, showing 
a loss of 4d. per ton on the week. The total turnover 
amounted to 6000 tons. Warrant stores stand at 143,986 
tons, compared with 81,226 tons at this time last year. 


& 


Quotations. 


Prices of Scotch makers’ iron continue unchanged 
and are quoted as follow :—Monkland, f.a.s. at Glasgow, 
No. 1, 80s. 6d.; No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 
85s. 6d.; No. 3, 80s. 6d.; Gartsherrie, Summerlee, Calder 
and Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock at 
Ardrossan, No. 1, 86s.; No. 3, 81s.; Eglinton, at Ardrossan 
or Troon, No. 1, 80s.; No. 3, 79s.; Dalmellington, at Ayr, 
No. 1, 8ls.; No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; 
No. 3, 80s.; Carron, at Leith, No. 1, 86s.; No. 3, 81s. per 
ton. 


Finished Iron and Steel. 


The majority of the Scotch iron and steel 
works were idle during the past week owing to the annual 
holidays. Of course, in a few cases where urgent Govern- 
ment work is on hand, an entire cessation was impossible, 
but for the most part works are at rest and the necessary 
repairs to boilers and machinery are being made. This 
is, perhaps, more necessary than usual, as during the last 
nine months there has been tremendous wear and tear. 
There has naturally been no change in prices. The 
market closed firmly, and while there will be no change 
on the resumption of business there is every likelihood 
that we shall have a continuance of the present high 
levels with the possibility of an occasional increase. 


Coal. 


As in other trades, business in coal has been 
largely interfered with owing to holiday influences. Just 
prior to the steppage conditions showed signs of an 
improvement and the outlook on the resumption is more 
encouraging. The industrial demand continues heavy, 
and with tonnage more plentiful the collieries should 
get a good beginning. The aggregate shipments from 
Scottish ports during the past week amounted to 196,435 
tons, compared with 229,861 in the preceding week and 
122,812 tons in the corresponding week of last year. 
Prices are unchanged at the preceding week’s level and 
may be quoted as follow :—EIl coal, f.o.b. at Glasgow, 
15s. 9d.; splint, 15s. 6d. to 19s. 6d.; navigations, 21s. to 
23s. 6d.; steams, 14s. to 17s. 6d.; treble nuts, 17s. 6d. to 





18s.; doubles, 16s. 6d. to 16s. 9d.; singles, 16s. 3d. to 
16s. 6d.;%best screened navigation coal, f.o.b. at Methil 





or Burntisland, 24s. to 25s. per ton. 
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New Coal Pit at Kirkcaldy. 


Excellent progress is being made with the 
opening of a new coal pit at Seafield, near Kirkcaldy. 
A start was made some months ago with the cutting of 
an ingoing eve in preference to a shaft, and the excavations 
have been carried on for a considerable distance under- 
ground. Engines are being erected to work a haulage 
for the purpose of conveying sand from the seat of the 
workings to the surface. The new pit is situated on the 
main road from Kirkealdy to Seafield and about one mile 
from Kirkcaldy. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Work has been resumed at ail the collieries after 
the week’s strike, and a general feeling of relief prevails 
that a settlement was come to. The men who actually 
resumed work when instructed to do so by their leaders 
have been doing what the Minister of Munitions urged 
them to, viz., “*make up for lost time,’’ but there are 
very many miners who have not made a start even yet 
and are still away on holiday. It therefore looks as if 
outputs are likely to suffer particularly during this week 
and next. The Conciliation Board has declared Bank 
Holiday Monday as the official holiday in the coalfield 
instead of the usual three days, and the men have been 
appealed to to confine their leave to the one day. This 
was done at Whitsuntide, but very little notice was taken 
of the request that the men should curtail their holiday, 
and in spite of all appeals it is not expected that the 
majority of the miners will work. So far, coalowners 
who have been approached state that it is impossible to 
say what the effect of the new agreement will be on 
collieries. The opinion has been expressed that the new 
terms must necessarily cause a serious loss to those 
collieries which have been barely paying their way, and 
probably those which have been in the past carried on at 
a loss will have to close down. Of course, much depends 
on the state of the market and the financial position of 
individual undertakings. The new agreement does not 
involve any immediate increase of wages, but the increased 
cost to the owners will arise principally in connection 
with the six turns for five and the raising of the standard 
for day men to 3s. 4d. It is the larger concerns which 
up to now have not conceded the six turns for five, and the 
burden will be fairly heavy. The majority of the smaller 
collieries have granted this concession to their men for 
some time. The general view of owners is that the work- 
men’s claim that the new agreement will not entail more 
than an increase of 4d. per ton on their expenses is abso- 
lutely out of the question and wide of the mark. What the 
strike entailed in cost is practically impossible to state 
with accuracy. Its consequences were too far-reaching 
altogether. The official return is that a million tons 
production was lost and wages amounting to £450,000 
were sacrificed. At all the docks of South Wales men, 
however, were rendered idle, the coal trimmers at Cardiff, 
Penarth and Barry alone numbering 1200. Railwaymen 
were on short time; fuel works were wholly stopped, 
the same being the case at various tin-plate and steel and 
iron works. In most instances it was not until Friday 
or Saturday, and in some cases Monday of this week, that 
men were able to resume work because of the lack of coal. 
Shipowners have been as badly hit as anyone. The freight 
market has tumbled down shillings, to say nothing of the 
time the vessels are lying idle waiting for coal. There 
has been more tonnage in South Wales ports during the 
past week than at any time this year. This is unusual 
in the light of previous experience. The fear of trouble in 
the coalfield has in the past had the effect of driving 
tonnage away from the Bristol Channel. No doubt some 
steamers were diverted, but during the whole of the strike 
period tonnage continued to arrive daily. The fact is 
that on this occasion shipowners did not believe that an 
actual stoppage would take place in the coalfield, and that 
under any circumstances the Government would take 
steps to secure a continuance of work. A week’s idleness 
was never contemplated. The conditions generally were 
new. While the strike was on the Admiralty authorities 
not only shipped coal for themselves and allowed some 
shipments for our Ally France, but when the strike was 
over continued to stop the ordinary exporter from loading 
coal excepting the very inferior qualities. This meant 
further delay for tonnage. The consequence was that 
the accumulation of vessels was so great that it was 
evident at once that a very considerable number could 
not possibly get their supplies this week and would be 
detained over the August holidays. Merchants naturally 
cancelled charters at the expiration of steamers’ six 
running days, and there was nothing for it but for owners 
to accept the best rates offered by merchants who could 
load promptly, and they were few, while in almost all 
cases owners had to concede long loading hours, which 
run them over the August Bank Holiday. Outward 
freight rates have since the strike touched the lowest level 
for the whole of this year, as the following table will show : 


Highest in 1915. Prior to strike. Since strike. 


Cardiff to— 
Alexandria .. 34s, 258. ‘se 
Genoa .. .. 35s. -. 22s. 6d. 16s. 6d. 
Marseilles 4Ff. 24f. 18f. 
Bordeaux 26 184f. 11f. 
Nantes.. .. 7 16if. oa 
St. Nazaire .. 15f. ee, 
Rouen .. 3s. 6d. 10s. 





Coal Exports. 


Shipments last week suffered heavily, as was 
only natural under the circumstances. The total sent 
away from Cardiff, Newport, Swansea and Port Talbot 
was 260,075 tons, as compared with 631,055 tons in the 
corresponding period of last year, a decrease of 370,980 
tons. Cardiff alone dispatched 146,833 tons, which was 
279,272 tons below the total of a year ago. Shipments 
were almost wholly to French ports, 12,287 tons going to 
Marseilles, 11,211 tons to Port Said, and 11,887 tons to 
St. Nazaire. Newport, even relatively speaking, did 
very poorly, the total of 28,565 tons being less than in 
any week since the war started. This figure is 65,319 tons 
less than last year. 


Swansea did well and shipped 61,771 





tons, which was a decline of 18,350 tons, while Port Talbot 
was responsible for 22,906 tons, a falling off of 8039 tons. 


Limitation of Coal Prices. 


The Coal Prices (Limitation) Bill has been 
considered recently by a special committee of the Swansea 
Chamber of Commerce, and as a consequence Lord Joicey, 
Mr. Walter Runciman, and local members of Parliament 
have been communicated with and informed of the 
adverse effect which the carrying out of this Bill will have 
on the coal trade of Western Glamorgan and West Wales. 
The Chamber appeals to the Government to exempt 
collieries in these areas from the provisions of the Bill 
operating under any of the following conditions : 
(a) If mining operations have resulted in a loss for the 
year ending December 31st, 1914, and the preceding year ; 
(6) If and where coal veins are worked below 2ft. 3in.; 
(c) If and where coal veins give 60 per cent. or more of 
small coal. It is pointed out that unless exemption or 
special provision is made in the Bill for the foregoing 
exceptional mining conditions prevailing in that area 
many if not all the collieries working under any of the 
conditions described will close down and the outputs 
be lost to the manufacturers and the public. With 
reference to the reported discussion in Parliament on this 
Bill, the Chamber is of opinion that it would be extremely 
detrimental to the interests of the coalfield if shipments 
to the Allies were in any way interfered with by export 
licences being required. So far as inquiries go, the 
majority of the collieries in West Wales would be affected 
where outputs of smalls average between 55 and 60 per 
cent. Colliery owners claim that only recently have they 
derived any benefit from increased prices, as the outputs 
up to within a few months ago had been sold at pre-war 
prices. 


Coal Exports Restriction. 

Speaking at Cardiff recently, Mr. Joseph Davies, 
a well-known statistician in South Wales, reviewing the 
past year, said that in the middle of May the Government 
decided to create a Coal Exports Committee with authority 
to prevent any exports of coal that were not licensed by 
the Committee. The expressed object was by limiting 
exports to throw more coal on the home market, and by 
this means to reduce the price to the home consumer. 
They had now had two months’ experience of the Com- 
mittee’s work, and the result achieved was that the price 
of their principal exporting coals had fallen from 8s. 6d. 
to 7s. 6d. per ton. In addition to supplying the Navy and 
all requirements of home consumption, South Wales was 
still exporting 20,000,000 tons of coal a year. Taking the 
average fall in price at 7s. per ton, that would amount 
to an annual loss to the country of £7,000,000. The 
leading members of the Government were very rightly 
urging the vital necessity of swelling our exports, and it 
was an extraordinary thing that at the same time the 
Government should be taking action which was in South 
Wales alone reducing the country’s annual income from 
foreign trade by something like £7,000,000. They all 
felt that it was necessary to protect the home consumers, 
but surely more direct means could be found to do this 
without doing such enormous damage to British trade 
simply for the benefit of the foreigner. 


Coal Sales Credit. 


As expected, opposition has been forthcoming 
to the resolution of the colliery owners who, at a meeting 
at Cardiff, recently decided that in all contracts and 
sales of coal entered into from July 15th last for shipment 
f.o.b., on and after January Ist next the terms of payment 
would be net cash at fourteen days or cash against invoice, 
less } per cent., at the option of the seller. The subject 
has been discussed at a meeting of the Cardiff Chamber 
of Commerce, when the President (Mr. T. E. Watson), 
who is himself a colliery owner, described the decision 
of the colliery owners as a resolution for the “‘ snuffing-out 
of the small trader.’ He maintained that it was not to 
the interests of the colliery owner to limit his circle of 
buyers, nor to allow the control of the market to get into 
the hands of the big buyers. Other members described 
the present as an unfortunate time to bring forward 
such a change, and said that at the outbreak of war, when 
they had to face a serious financial position, the middlemen 
came through the crisis in a way which reflected credit 
on the standard of trading of this district. If colliery 
owners had relied more on the middlemen instead of 
doing business with foreigners direct they would not have 
had so much money owing to them when the war broke 
out. It was further contended that as a matter of equity 
the buyer as well as the seller should have the option of 
paying net cash at fourteen days or cash against invoice, 
less } per cent., instead of the seller only. The Chamber 

assed a resolution appealing to the colliery owners to 
reconsider their decision. 


Current Business. 


Since the settlement of the coal strike there has 
been something in the nature of quite a scramble for coals 
in order that vessels can be loaded and sail before the 
holidays. The majority of exporters have fared badly. 
Outputs have not been up to normal times, as many men 
are still away on holiday, while the Admiralty has 
released supplies very sparingly. New business has been 
ruled out by the necessity for getting away coals to which 
shippers are already committed. Tonnage supplies 
have been so heavy that it is expected that it will take 
the whole of the output of this week and next, if not 
longer, to load the vessels. The demand for coals has 
been so heavy that values have stiffened for both large 
and small coals. For practically all large coals, excepting 
very inferior grades, merchants have had to be prepared 
to pay from about 27s. 6d. to 30s. per ton, no matter 
whether the coals were ordinary second Admiralties, best 
Monmouthshires, or Western Valleys. The exact quality 
mattered little so long as the supplies for prompt ship- 
ment could be obtained. On Monday there were a few 
comparatively cheap lots about, middlemen being ready 
to take several shillings below the figures quoted direct 
by the colliery salesmen as long as they could be sure of 
lifting their contract coals and at the same time make a 
fairly respectable profit. But since then the collieries 
have been booked up so heavily that to do business with 





middlemen only resulted in the stem notes being returned, 
as the collieries could not accept any more obligations, 
so that buyers hard pressed for supplies of coals for early 


‘loading have had to go to the collieries with very little 


more success. The market in the early part of the week 
particularly showed marked irregularity, and even since 
then it has been hard to gauge values, as the price in 
many cases has not been such an important matter as 
getting the coals. Most collieries are now so heavily 
committed that they hesitate to quote for coals even for 
the second half of August. In some cases business has 
been arranged so far ahead as, for instance, Western 
Valleys, which have been sold at 30s. for this week’s shi)- 
ment and at 28s. for the second half of August. Buyers, 
however, are not so convinced that the market is going 
to maintain the present high figures, which in many cases 
are purely nominal, as business cannot be done because 
there are no coals to be had. The belief is strong that 
when the present accumulation of tonnage is cleared out, 
which will certainly take until the middle of August, 
there will follow a shortage of vessels, with the result thut 
freight rates will bound up and coals fall rapidly. Smalls 
are also very firm. Best bunkers are 22s. 6d. to 23s. and 
seconds 21s. to 22s., with cargo sorts from 18s. to 20s. 
Patent fuel is firm at 33s. to 35s., but pitwood kee s 
round about 24s. 6d. to 25s. 6d. 
LATER, 

The market is quiet, but extremely firm. All the 
business that is possible has been arranged for shipment 
before and immediately after the holidays. Here and 
there odd parcels to complete cargoes have been picked 
up at advanced prices, buyers being entirely at the mercy 
of sellers as coals are so scarce. Admiralty coals are out 
of the market, and for any descriptions approximating 
them in quality round about 30s. is demanded and con 


ceded. Even inferior No. 2 Rhondda large has been sold 
at 24s. Small coals have strengthened and for best 
bunkers 23s. has been paid. Sellers are asking 23s. td. 


and even 24s. in cases. 


Approximate Values. 


Steam coal :—Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 29s. to 30s.; ordinaries, 
28s. to 29s.; best drys, 30s. to 32s.; ordinary drys, 2tis. 
to 28s.; best bunker smalls, 22s. 6d. to 23s.; best ordinaries, 
2ls. to 22s.; cargo smalls, 19s. to 20s.; inferiors, 18s. to 
19s.; washed smalls, 21s. to 22s.; | best Monmouthshire 
black vein large, 29s. to 30s.; ordinary Western Valleys, 
28s. to 30s.; best Eastern Valleys, 26s. to 27s.; seconds 
Eastern Valleys, 24s. to 26s. Bituminous coal: Best 
households, 29s. to 30s.; | good households, 27s. to 28s.; 
No. 3 Rhondda large, 27s. to 28s.; smalls, 6d. to 
23s. fid.; No. 2 Rhondda large, 25s. to 26s.; through, 23s. 





22s. 


to 24s.; smalls, 19s. to 20s.; best washed nuts, 25s. to 
27s. 6d.; seconds, 23s. 6d. to 25s.; best washed peas, 


Patent fuel, 33s. 
to 43s.; good 
34s. Pitwood 


seconds, 20s. to 21s. 6d. 
to 35s. Co Special foundry, 42s, 
foundry, 38s. to 40s.; furnace, 32s. to 
ex ship, 24s. 6d. to 25s. 6d. 


24s. to 26s. 








Newport (Mon.). 

Practically all Monmouthshire coals have 
advanced during the past week in consequence of the 
scarcity of supplies. Dealings, however, have been so 
largely restricted that values have a very nominal flavour. 
The most.that has been done is a few transactions for 
immediate requirements, as in the uncertain state of 
things prevailing in view of the approaching holidays 
it has been very difficult to get colliery salesmen to commit 
themselves to any definite quotations for supplies ahead. 
Smalls have shared the strong market prevailing. Approxi- 
mate prices :—Steam coal: Best Newport black vein 
large, 29s. to 30s.; Western Valleys, 27s. 6d. to 28s. 6d. 


Eastern Valleys, 2tis. to 27s.; other sorts, 23s. 6d. to 25s.; 





best smalls, 20s. 6d. to 21s.; seconds, 19s. to 19s. tid. 
Bituminous coal: Best house, 27s. to 28s.: seconds, 25x 


to 26s. Patent fuel, 33s. to 35s. Pitwood ex ship, 25s. 


to 25s. 6d. 


Newport Metal Exchange. 


In the iron and steel trades business has been 
rather restricted, but the inquiry forward is improving. 
In all departments values are very well maintained and 
the tendency is better. Tin-plate bars show no alteration 
from £7 10s. for both Siemens and Bessemer. The slightly 
less demand has been set off by some mills being engaged 
in munitions work. Rails are in good demand with 
firmer inclination in price, though official values remain 
at £9 to £9 5s. for heavy sections. At the blast furnaces 
work is continued at high pressure and values are strong 
at 105s. to 107s. delivered at works for Welsh hematite. 
Tin-plates are unchanged, although the tone for immediate 
delivery is easier on account of shipments being restricted. 
Works are quoting firmly 19s. for 14 % 20 and 38s. 6d. 
for 28 x 20. 


Swansea. 


The market in anthracite coals has been firm 
practically throughout. Collieries are all well stemmed, 
and higher figures are generally named than recently. 
There has been a good deal of protest raised against the 
charges for ‘‘ extras” for trimming, these charges being 
described as excessive. The result has been that local 
owners of vessels have kept their boats away from Swansea. 
The contention of the men is that in charging more for 
boats which for years have been coming to Swansea 
they are doing no more than what should have been 
done years ago, as they have not been properly charged 
in the past. They state that the extra charges are base 
upon the tariff, and that extras are charged where extra 
work is involved. One member of the Swansea Chamber 
of Coramerce at a meeting stated that he owned fourteen 
boats and for months he had decided to keep them away 
from Swansea, and they were now trading on the East 
Coast. Extra charges were made at other ports, but 
not to the same extent as at Swansea. The Chamber 
decided to communicate with the men’s union, pointing 
out how their action was affecting the port. Approximate 
quotations :—Anthracite: Best malting large, 24s. to 
26s.; second malting large, 22s. 6d. to 23s. 9d.; big vein 
large, 22s. to 25s.; red vein large, 18s. 6d. to 19s. 6d.; 
machine-made cobbles, 3ls. 6d. to 34s.; | French nuts, 
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3hs. to 37s. 6d.; stove nuts, 33s. to 36s.; beans, 24s. 3d. 
to 25s. 3d.; machine-made large peas, 18s. 3d. to 18s. 9d.; 
rubbly culm, 10s. 9d. to Ils. 6d.; duff, 6s. to 6s. 6d. 
Steam coal: Best large, 25s. 6d. to 26s.; seconds, 22s. 6d. 
to 24s. 3d.; bunkers, 21s. to 24s.; smalls, 13s. 6d. to 
i5s. 6d. Bituminous coal: No. 3 Rhondda large, 25s. to 
2¢6s.; through and through, 22s. 6d. to 23s. 6d.; smalls, 
14s, 6d. to 20s. 6d. Patent fuel, 30s. to 32s. 


Tin-plates, &c. 
The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate and other quota- 


tions: L.C., 20 14 x 112 sheets, 19s.; I.C., 28 20 
56 sheets, 19s. 6d.; I.C., 28 20 112 sheets, 38s.; 
1.C. ternes, 28 < 20 112 sheets, 34s. to 35s.; galvanised 


sheets, 24 g., £20 to £20 10s. per ton; block tin, £161 5s. 
per ton cash, £160 per ton three months ; copper, £72 5s. 
per ton cash, £73 7s. 6d. per ton three months. Lead : 


English, £25 10s. per ton; Spanish, £24 5s. per ton. 
Spelter, £100 per ton. Iron and = steel :—Pig iron: 


Standard iron, 65s. 10$d. per ton cash, 66s. 33d. one 
month; hematite mixed numbers, 95s. per ton cash, 
95s. 6d. one month ; Middlesbrough, 66s. 3d. per ton cash, 
(3s. Sd. one month ; Scotch, 72s. 9d. per ton cash, 73s. 3d. 
month; Welsh hematite, 105s. to 107s. 6d. dd.; 
Coast hematite, nominal; West Coast hematite, 
Steel bars : Siemens, £7 5s. to £7 10s. per ton ; 
Steel rails, heavy sections, 


one 
Kast 
nominal. 
Bessemer, £7 5s. per ton. 
£9 2s. 6d. per ton. 


Colliery Owners’ Important Action. 

Although the Coal Prices Limitation Bill does 
not affect the trade of South Wales to the extent of other 
districts, as coal for export is exempt from the provisions 
of this measure, the coalowners of South Wales have 
foreseen a danger to their interests, particularly when 
the Bill is considered in conjunction with the operations of 
the Coal Exports Committee in the matter of restricting 
licences. When the Coal Prices Limitation Bill becomes 
law consumers of coal in the United Kingdom will be 
entitled to get their supplies at prices not exceeding 4s. 
above the figure that was obtained for the same or similar 
coals at the corresponding date or nearest thereto in the 
year ending June, 1914. The effect of that will be that 
in South Wales, while prices remain considerably above the 
limit fixed by the Bill, it is certain that local works and 
railways will fail to get the supplies at the price authorised 
hy the Bill because sellers will dispose of their coals to 
those who will pay the higher price. Owners foresee 
that unless something is done beyond what is provided 
in the Bill*to meet the situation the Coal Exports Com- 
mittee will be compelled to place such restrictions on the 
export of coal as will bring down the price of all coals to 
the level of those fixed in the Bill. It therefore will be in 
the interests of colliery owners to supply home industries 
as freely as exporters. The owners in South Wales have 
therefore suggested a scheme by which a Committee 
shall be set up in the various mining districts that will 
take steps to ensure that collieries should in their own 
interests furnish local industries, railways, &c., with their 
necessary supplies at prices authorised by the Bill, thus 
enabling owners to continue receiving the benefit of the 
higher prices for export purposes. A deputation of 
South Wales coalowners has had interviews with Mr. 
tussell Rea, Chairman of the Coal Exports Com- 
mittee, and with the President of the Board of Trade, 
when it put forward a scheme by which the autho- 
rities should indicate to localities or local committees in 
coal-bearing areas the quantities of coal required for home 
consumption. The coalowners would then earmark 
sufficient of their output to meet these requirements 
and would know how much of their output they would be 
at liberty to export. Mr. Walter Runciman, who thought 
the scheme would be the means of increasing home coal 
supplies, asked the deputation for further details, which 
will be supplied later. There is to be a meeting of coal- 
owners to consider the scheme further at Cardiff to-day 

Friday. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE directors of Ransomes and Rapier, Limited, have just 
elected Mr. John F. Wolff, of Sanctuary House, Westminster, 
S.W., to a seat on their board. 

Mr. A. S. E, ACKERMANN, A.M. Inst. C.E., has been awarded 
a silver medal by the Royal Society of Arts for his paper on 
“The Utilisation of Solar Energy.” 

THE Rolls-Royce car has been awarded a gold medal at the 
Panama-Pacific International Exhibition. ‘This is the highest 
prize that has been awarded to any foreign car at the Exhibition 
for workmanship, material and display of exhibit. 

Mr. Grorce G. L. PREECE, who for some years has been in 
charge of the Manchester office of Bruce, Peebles and Co., 
Limited, has temporarily left that company’s employment 
owing to his having accepted a commission in the Lancashire 
Fusiliers. During his absence Mr. B. W. Browne, the company’s 
representative in Birmingham, will act as manager in Manchester. 

Joun Hupson Aanp Co.’s successors ask us to state that, 
whereas Manganisite was formerly imported from the Continent, 
genuine Manganisite, of which the proprietors of the firm are 
the registered owners, is now manufactured at their own works 
in this country, from which large quantities have during the 
last twelve months been supplied to the Admiraity, War-office 
and other Government departments. We are also requested 
to state that the firm has decided to abandon its German 
works for good, and that there are no aliens—naturalised or 
otherwise—in any way connected with the business. 








ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 


Headquarters: Marconi House, Strand, London, W.C. 
Drill Centre: By kind permission of Lieut.-Col. A. E. Le 
Rossignol, Headquarters of London Electrical Engineers, 
46, Regency-street, London, 8.W. 
COMPANY ORDERS. 
By Lieut.-Col. C. B. Clay, V.D. Commandant, 
For week ending August 7th, 1915. 

Wednesday and Friday.—-Drills 6.30 and 7.30 p.m. There will 
be no drill Monday, August 2nd, 1915. 

Applications for Knrolment.—-All applications for enrolment 
should be sent to the Commandant, Marconi House, Strand, 
from whom all particulars can be obtained. 

EK, G. Fiemine, 
Company Commander and Acting Adjutant. 





BRITISH PATENT SPECIFICATIONS. 


When an it tion is c ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-butldings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


15,735. July Ist, 1914..-Tanpem Pistons, W. Stead and the 
National Gas Engine Company, Limited, Wellington 
Works, Ashton-under-Lyne. 

The pistons are held together by a sleeve A and a rod B. The 
rod is provided with a head at one end, and is threaded at the 
other for a split steel nut, shown separately. The split in this 
nut is tightened up by means of a bolt. In this way the use is 


N° 15,735. 










































avoided of a phosphor-bronze nut, which it is stated is unreliable 

at high temperatures. Further, the nut provided can be easily 

removed when the pistons have to be dismantled, unlike the 

usual form of steel nut which ordinarily has to be drilled off. 
July 7th, 1915. 


3691. March 8th, 1915.—Four-stROoKE CYCLE SLIDE-VALVE 
Enoineg, T. D. Kelly, Laureston, Boston-avenue, Southend - 
on-Sea, 

In this engine the charge enters the cylinder at the end of a 
vacuum stroke following the exhaust and is not sucked in in the 
usual way. The engine has a trunk piston A and an ordinary 
piston B. Distribution is controlled by a piston slide valve C 
driven from a cam race D. EF is the inlet to and F the outlet 
from the valve chamber. The valve has a central passage G, 
which can register with an inlet port in the cylinder wall and 
thence, through a port H in the trunk piston, can deliver the 


N°3691. 
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mixture at the end of the vacuum stroke into the interior of the 
trunk piston. The body of the valve is recessed at J to provide 
communication between the outlet F and an exhaust port in 
the cylinder. This port is constantly open to the interior of the 
cylinder through an elongated port in the trunk piston. The 
sparking plug K fires the compressed mixture through a hole 
in the trunk piston. The left-hand view shows the parts as 
they are at the commencement of the vacuum stroke and the 
right-hand view as they are at the commencement of the com- 
pression stroke.—July 7th, 1915. 


MEASURING AND TESTING INSTRUMENTS. 


3989. February 16th, 1914.—Dervice 
BALANCE OF Rotary Boprks, Karl 
Thiiringen, Germany. 

Within two standards A anti-friction wheels B are mounted 
to support an axle C. This axle carries an adjustable mandril D 
whereon the body to be balanced is fixed. On a bracket E 
a short spindle F, mounted on knife edges as shown separately, is 
arranged in line with the spindle C. The spindles C F can be 
coupled together by means of two discs and a pin G. ‘The spindle 
F has fixed to it an arm H which is provided with a screw J. 
K is a balance weight carrying a pan for additional weights, and 
L is a counterpoise which automatically balances the weight of 
the pan. M are pointers and N is an arresting device. In use 
the pin G is withdrawn and the unbalanced article is allowed to 
turn until in equilibrium. It is then moved through 90 deg. 
and the pin G is inserted. Weights are then added to the scale 
pan until the pointers M show a balance. Let the distance from 
the centre of rotation of the article to be balanced to that 
point in its body at which it is convenient to attach the balancing 
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weight be called d. Then if the scale pan be previously set at 
this distance d from the knife edges of the shaft F, the reading 
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obtained will be the actual required balancing weight and not 
merely the required balancing moment.—July 7th, 1915. 


5676. April 15th, 1915.—-ALTERNATING-CURRENT VOLTMETER, 
H.S. Dransfield, 120, Chester-road, Erdington, Birmingham. 

In polyphase alternating-current systems employing poly- 
phase potential transformers for the instrument circuits, the 
voltmeter is usually connected to one of the secondary circuits 
of the transformer. Should a fault occur in one of the circuits 
not connected to the voltmeter the instrument may record the 
normal voltage, while the power meter is affected by the fault. 
The fault may remain unobserved and result in a serious in- 
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accuracy in the power meter or produce some other undesirable 
result. With the arrangement described in this specification 
the voltmeter is operated by current from two or more circuits, 
and is made to indicate the occurrence of a fault in the instru- 
ment connections. A is a moving-iron voltmeter. It is provided 
with a pair of fixed magnetising coils B, one of which is con- 
nected across one pair and the other across another pair of 
transformer secondary coils C. The field is thus provided by 
the current in two circuits instead of one. D are the transformer 
primary windings, E the supply mains and F the fuses between 
the windings EK and the mains.—J/uly 7th, 1915. 


ELECTRICAL SWITCHGEAR. 


8504. April 3rd, 1914.--ELecrric Timer Switcs, Paul Dresla, 
Electro-physical Laboratory, 105/106, Alexandrinenstrasse, 
Berlin, S.W 

Inside a casing A there is fixed a cylinder B, which is provided 
with an angular member C, forming a guide for a bolt D, This 
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bolt carries a push button E and an elastic dise F, and is pressed 
by a spring extending between the member C and the elastic 
disc. When the bolt is depressed the circuit is completed 
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through it and a ring G in the casing, into which it passes. The 
dise F is in this position pressed into the cylinder B. The 
friction between the disc and the cylinder is gradually overcome 
by the spring, and the bolt thereby retracted after an interval 
which is controllable by the adjustment of the dise on the bolt, 
—July Tth, 1915. 


AERONAUTICS. 


9876. April 2Ist, 1914—-Wines For AEROPLANES, 
Lilienthal, 5, Marthastrasse, Lichterfelde, Berlin. 

In cross section the front edge of this wing is thickened for 

about two-thirds of the wing length, starting from the end nearest 

the body. The forward end of the top surface is given a sharp 
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curve downwards. Transverse to the line of flight the wing has 
a profile similar to its section. There is a horizontal middle 
portion with a downwardly sloping portion on each side. It is 
claimed that with this form the air streams away uniformly 
over the top, while an elliptical eddy forms beneath the wing. 
The centrifugal force in this eddy is apparently relied upon to 
contribute part, if not all, of the lift. The forward movement 
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in the eddy is taken advantage of to derive a driving force 
counteracting the head resistance. This driving force arises 
partly from the impingement of the eddy against the drooping 
forward tip and partly from the friction of the forward moving 
air against the underside of the wing which may be roughened 
for this effect.—July 7th, 1915. 


“MACHINE TOOLS AND SHOP APPLIANCES. 


3343. February 9th, 1914.—Drivinc MECHANISM FOR LATHES, 
&ec., M. H. Rumpf, 6, Rue Capouillet, Brussels, and the 
Société Anonyme le Progrés Industriel, Loth, Belgium. 

The belt cone A is carried on a sleeve B surrounding the chuck 
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spindle C. The spindle has keyed to it a gear wheel D, which 
when connected in the usual way to the belt cone gives the first 





series of speeds. Two wheels E F are permanently fixed to the 
belt cone. A countershaft G carries a sliding wheel J and a 
fixed pinion, which is constantly in mesh with the wheel D. 
By engaging the wheels E and J the second series of speeds is 
obtained. The wheel F meshes with a wheel K beneath it, which 
in turn drives one of a pair of connected wheels L M mounted 
on a shaft N. By sliding the wheel J into mesh with the wheel 
M the third series of speeds is obtained.—July 7th, 1915. 


LOCOMOTIVES. 
25,479. November 7th, 1913.—CooLinac ARRANGEMENT FOR 
Exvecrric Locomorives, Siemens - Schuckert Werke, 


Askanischer Platz 3, Berlin. 
The transformer A and motor B are arranged in two separate 
compartments C D. In the dividing wall a fan E is fixed. This 
draws the cooling air through between the cooling ribs F on the 
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transformer, the air being held close to the ribs by the walls 
GH, and delivers it through the motor to the outlet in the 
compartment D.—July 7th, 1915. 


MISCELLANEOUS. 


28,072. December 5th, 1913.—A New Fver ror INTERNAL 
ComBusTION ENGrtNEs, TI, Franke, 5, South-parade, Bedford 
Park, London, W. 

This fuel consists of a mixture of unrefined aliphatic carbinols 
derived from raw peat, with one or more aliphatic hydrocarbons, 
such as peat oil or kerosene, the mixture being effected in the 
gaseous state during the distillation of the constituents. The 
invention also covers the apparatus employed in the preliminary 
process of producing the aliphatic carbinols, this apparatus 
being as illustrated herewith. Raw peat is fed into the dis- 
integrator A and is passed by the conveyor B to a series of 
batteries, of which one is shown. The disintegrated product 
first enters a heater C provided with stirring arms D, which 
also serve to lead the steam into the mass. When the mud 
has reached a temperature of 50 deg. to 80 deg. Cent., the 
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shutter E is opened and the mass is discharged under the action 
of a blade F on the lowest stirring arm into a hopper G, whence 
it is conveyed into a steam jacketed chamber H. This chamber 
is also provided with stirring arms J and at its top is fixed a 
spraying device K fed with acid from a regulating vessel L 
and reservoir M. The acid valve N is connected up to the shutter 
E and is operated simultaneously. The temperature is main- 
tained for a short time at 80 deg. to 90 deg. Cent., whereafter 
the shutter P is withdrawn and the mass is discharged into the 
autoclave Q. Neutralisation, fermentation, pressing and dis- 
tillation then follow in a known manner. During distillation 
the distillate has added to it the distillate of an aliphatic hydro- 
carbon, say, to the amount of 50 per cent.—July 7th, 1915. 


8280. April Ist, 1914.—ELecrric DistrisuTIion System, 
Riccardo Arno, 3, Via Quintino Sella, Milan, Italy. 
Current intended for one purpose, say, for heating, is often 
charged at a lesser rate than current for another, say, for lighting. 
This invention prevents the cheaper rate current being used for 
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the other purpose by interrupting or reducing it at regular 
intervals. A rod A of expansible metal is mounted on an adjust- 
ing screw and is surrounded by a heating coil fed from one side 
of the main circuit. When it has expanded sufficiently the rod 





bears against one arm of a bell crank lever B, the movement of 
which closes the contact C. This provides a path of less resist - 
ance for the current, so that but little energy now passes throuy) 
the heating coil. The rod A therefore contracts and after a tiny. 
opens the contact C, The action is repeated at regular intervals. 
If desired the lever B may, as shown in the second figure, |), 
incorporated in the circuit of a solenoid D, which controls ti. 
opening and closing of the main cireuit.—July 7th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 





The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon Britis/ 
subjects the right to manufacture under enemy patents 
which right, when acquired, can be retained after the war 
and is specially compiled for THE ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, Corporation-street, 
Birmingham. It is desirable in the first instance to obtai) 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


5, 


On each of five of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 21,717/07.—Internal combustion engines; relates to 
method described in specification No. 12,018, a.p. 1905—ser 
THE ENGINEER, dated December 4th, 1914—of meeting a ten: 
porary increase in the normal load of a two-stroke cycle engine 
having separate charging pumps, and consists in controlling 
the exhaust valve by a mechanically actuated and governor- 
controlled cam, which reduces the opening of the exhaust port 
during the charging period. Junkers, H., Germany. 

No, 21,777/07.—-Ordnance ; mountings. In recoil apparatu 
with pneumatic running out gear of the kind described, the 
compressed air reservoir is formed as the slide for the gun and 
with trunnions. Krupp Akt.-Ges., F., Germany. Dated 
January 28th, 1907. 

No, 21,870/07.—Buttons; sewing machines. Buttons are 
made by covering wire rings with thread, silk or the like. The 
rings are first covered by thread wound radially, then by a 
thread sewn around the wire of the ring in the form of a single 
thread lock-stitch, stitches being formed between all the radia! 
threads, and finally the radial threads are strengthened 01 
quilted by circles of chain stitches. Three separate machines 
are used for the three operations. Haspel, F., Tagger, H., and 
Salcher and Sohne, M., Austria. 

No. 22,177/07.—Delivering lacing hooks, &e. A machine 
to deliver groups of lacing hooks, eyelets, studs or the like, for 
coating with celluloid, setting, &c., comprises a raceway and 
carrier moving relatively, adjustable automatic regulating 
mechanism preferably being provided. Deutsche Vereinigte 
Schuhmaschinen-Ges., Germany. Dated April 23rd, 1907. 

No. 22,369/07.—Diving. The ball joints of divers’ armour are 
arranged to allow the diver to bend his limbs at a right angle. 
Rubber packing rings are secured partly to the inner and partly 
to the outer joint members. The upper arm pieces are secured 
to slides working in grooves in the sides of the openings, rubber 
being used as packing. ‘The armour is divided transversely 
over chest and back or below the arms for putting on. Gall, F., 
Germany. 

No. 22,472/07.—Belt, &c., fasteners. Rigid fasteners for 
strengthening weak portions or joining the ends of metal driving 
bands, &c., are provided with riding-off ends, having a uniform 
curvature. Eloesser, C., Germany. 

No, 22,647/07.—Ammunition wagons. Relates to non- 
tipping ammunition wagons in which the shells are disposed 
horizontally, and consists in extending the box below the middle 
line of the axle tree, either by passing the axle through the box 
or by mounting the box upon a central bent portion of the axle or 
by providing flanges, &c., on the sides of the box to carry the 
bearings for the wheel axles, the central portion of the axle 
being then dispensed with. Rheinische Metallwaaren und 
Maschinenfabrik, Germany. Dated November 30th, 1906, 

No. 22,814/07.—Grinding, crushing, &c.; feeding devices 
for roller flour mills. An inclined plate or shoot is arranged 
between the upper and lower feed rolls, and the lower roll 
delivers the material direct to the grinding rolls. The lower 
roll is smaller and revolves at a greater circumferential speed 
than the upper roll, which is arranged opposite a regulating 
device. Maschinenfabrik und Muhlenbauanstadt, G. Luther 
Akt.-Ges., Germany. Dated March 4th, 1907. 

No. 23,319/07.—\-Speed indicators, &c.; resonance apparatus. 
In apparatus, the action of which depends on the resonance of 
reeds to applied vibration of particular frequencies, such as 
frequency meters speed indicators, relays and signalling appa- 
ratus, several reeds, of slightly different natural periods, are 
used for each scale division or contact-closing device, so that 
operation of the device is ensured if the frequency differs from 
its nominal value by less than a pre-determined amount. The 
reeds of each set may be tuned above and below the mean value 
to correspond with the prevailing faults in the service, and may 
be attached to a common electrical or mechanical contrivance. 
Two reeds of the same nominal frequency may be arranged to 
overlap so that the actual difference in their periods may be 
determined stroboscopically. Hartmann and Braun Akt.-Ges, 
Germany. Dated October 27th, 1906. 

No. 23,345/07.—Rolling metals. The rolls of the mill described 
in specification No. 21,979, a.p. 1906—see THE ENGINEER 
dated June 18th, 1915—for rolling beams are provided with flat 
contacting surfaces so as to be usable after being returned. The 
interlocking grooves and projections in and on the rolls may be 
omitted. Sack, H., Germany. 

No. 24,297/07.—Sewing machines ; chain-stitching machines. 
The loop taker of a single-thread chain-stitching machine is 
given a substantially elliptical motion made up of a to-and-fro 
rocking motion combined with a reciprocatory lateral motion. 
Wever, F., Germany. 

No, 24,411/07.—Stuffing-boxes. Hollow metal packing rings 
filled with graphite or other lubricant are made of a section which 
is not much deformed during compression, thus lessening the 
tendency to leakage of the lubricant at the ends of the rings. 
Huhn, G., Berlin. 








Contracts.—The Railway Track Supply Company, which 
is the sole agent for the Elwell-Parker Electric Company, of 
Cleveland, Ohio, informs us that it has just received an 
order from the London and ‘North-Western Railway for ten 
Elwell-Parker trucks, and also a repeat order from the Lanca- 
shire and Yorkshire Railway for four of these trucks, 
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JULY. 
A Board of Invention. 


WHEN divided opinions led to Lord Fisher 
leaving the Admiralty it was felt’ that the services 
of a man of such eminence should not be wholly 
wasted, and when the creation of a Board to encourage 
scientific effort in relation to the requirements of the 
naval service was decided upon he was appointed 
chairman. That was on July 5th. A few weeks 
later the Board was made up and the names of the 
scientists who would serve on it were published. 
With one exception all are members of the Royal 
Society, and several, if not all, were giving their 
services before they were enrolled in an_ official 
body. They are all men eminent in abstract science, 
but few, we regret to say, have been engaged in 
applied science, and still fewer are engineers. It 
may be a convenience to give the names here. They 
are Sir J. J. Thomson, Sir Charles Parsons, Mr. G. 
T. Beilby, Professor H. B. Baker, Professor W. G. 
Bragg, Professor H. C. H. Carpenter, Sir William 
Crookes, Mr. W. Duddell, Professor Percy Frankland, 
Bertram Hopkinson, Sir Oliver Lodge, 
Professor W. J. Pope, Sir Ernest Rutherford, Mr. 
Gerald Stoney, and Professor the Hon. R. J. Strutt. 
It will be noticed at once that the number of pro- 
fessors predominates, and every one who has followed 
the work of these illustrious men knows that they 


Professor 


have, with one or two exceptions, won their laurels 
in the study and the laboratory rather than in the 
workshop. With all deference to their ability, we 
find it difficult to believe that as constituted the 
Board has the kind of knowledge that is required to 
express a valuable opinion upon the varied inventions 
that are likely to be brought before it, and we trust 
that it may see fit to call for the services of a few 
thoroughly practical men, particularly mechanical 
engineers. : 


National Research. 


Last week the Board of Education issued 
particulars of a scheme for the organisation and 
development of scientific and industrial research. 
This is a provision for the future and is doubtless 
the outcome of a great deal of discussion that has 
taken place since the war began on the future position 
of this country with regard to the applications of 
science to industry. It has nothing to do with the 
present requirements of the War-office and Admiralty 
and will not overlap the work of their scientific 
committees. The body which will control the 
scientific side of the scheme, to be known as the 
Advisory Council, will make (1) proposals for insti- 
tuting specific researches, (2) proposals for establishing 
or developing special institutions or departments of 
existing institutions for the study of 
problems affecting particular industries and trades, 
and (3) proposals for the establishment and award 
The work 


scientific 


of research studentships and fellowships. 


of the Council is to be thoroughly national in 
character. Research is to be carried out for the 
kingdom as a whole, and the assistance of the 


principal scientific and professional associations is 
to be sought, a regular procedure for inviting and 
collecting suggestions from them being established. 
It is expected that the Council will work largely 
through sub-committees, on which experts in the 
particular science or industry concerned will be 
invited to sit. It is too soon yet to say whether 
this body will be of any value to the country or not. 
There is always the danger, particularly when we 
remember its origin, that it may become purely 
scholastic, whilst, on the other hand, it must expect 
a certain amount of resistance from industries which 
are anxious to retain their so-called trade secrets, 
and will do nothing to encourage research the results 
of which are to be given to all and sundry. There 
remains, nevertheless, a great deal of work to be 
done in the co-ordination of researches normally 
carried out by private workers, by colleges and by 
institutions, and if it undertakes that great task it 
may realise in some degree Sir Frederick Donaldson’s 
idea of a Clearing House of Knowledge. 


The South Wales Miners’ Strike. 


Ir may be safely said that very few people 
understand colliery disputes. The questions involved 
are always intricate and the methods of estimating 
wages appear to be highly complex. It would prob- 
ably be more satisfactory to the general public, 
though not to the miners who gain by the general 
inability to understand matters in dispute, if the 
present plan with its references to percentages on 





bases established years ago were swept away and the 
rates of pay of miners were stated in a clear and 
unequivocal fashion that he who ran might read. 
But whilst the general public was lost in the intricacies 
of the South Wales dispute, it was in no doubt about 
the main issues. It knew that the miners were out for 
more money; it knew that arbitrators had settled 
what they ought to receive ; it knew what they had 
refused even against the advice of their leaders. 
It knew, moreover, that in a rash moment the Govern- 
ment proclaimed the second part of the Munitions 
Act and threatened the miners with fines and even 
imprisonment if they attempted to strike. This 
threat had the exact opposite of the desired effect. 
The miners were irritated, and to the number of two 
hundred thousand they refused to descend the pits 
on the 15th of the month. Great disorganisation of 
Welsh industries was caused and the supply of coal 
so much needed at the present time was checked. 
The Government made a weak pretence of holding 
out ; it appointed one or two fines courts to carry 
out the penalties prescribed by the Munitions Act, 
but as far as we know they never sat, and compulsory 
arbitration came heavily to the ground. Conference 
after conference was held, now in London, now in 
Cardiff, and finally Mr. Lloyd George was sent down 
to Wales to persuade his fellow-countrymen to do 
their obvious duty. He succeeded, but how much 
owing to his persuasive tongue we donot know. His task 
was an easy one; the Government gave way on 
practically all points ; the men gained nearly every- 
thing they wanted, and they agreed to go back to 
work. They won their victory on Wednesday, the 
21st, having been just a week on strike, and began 
to return to the. pits on the following day. He who 
wants to know the terms may find them in the letter 
from our Welsh correspondent, published in our issue 
of July 23rd. 


The L.C.C. and Coal. 


Coat was much before the public during the 
month. There was the great strike in South Wales ; 
there have been threatenings of strikes in other 
directions ; and there has been conference after con- 
ference. Even the London County Council has had 
to discuss coal, but this was not in connection with 
strikes. The question before it was whether or not 
the Council should become a coal dealer. The matter 
arose out of one of the recommendations of a Depart- 
mental Committee appointed at the end of last 
February by the Board of Trade to inquire into the 
causes of the rise in the retail price of coal sold for 
domestic use, especially to the poorer classes of con- 
sumers in London and other centres. The particular 
recommendation, which was one of several, was to 
the effect that the London County Council and other 
public bodies should, during the summer, acquire and 
store within easy reach of London large stocks of 
household coal, “to be sold during the winter at 
prices and under conditions to be fixed in consultation 
with the Government to traders engaged in supplying 
small consumers.”” This recommendation appears to 
have greatly perturbed the Council. A special sub- 
committee was appointed to go into the matter, and 
it must be admitted that that committee executed 
its task exceedingly well. In a report made by the 
General Purposes Committee of the Council and dated 
July 24th it is shown that as a result of the sub-com- 
inittee’s investigations it appeared (a) that there was 
no accommodation available on railway sidings for 
the storage of further stocks of coal; (6) that the 
present accommodation was inadequate for the needs 
of such storage as was proposed ; (c) that ne organisa- 
tion laid down in a few months could hope to cope 
economically with the problem ; (d) that the cost of 
handling and distribution would be greater than under 
the maturely organised arrangements of the trade ; 
(e) that the loss from breaking up of the coal by the 
storage and double handling would be considerable ; 
(f) that the final cost of the coal would be increased 
rather than lessened, &c. The general conclusion 
arrived at was, therefore, that the recommendation 
of the Departmental Committee was quite unwork- 
able. In fact, the sub-committee went further than 
that and suggested that the existing condition of 
affairs could not be limited to the distribution stage, 
but that it was mainly a matter for regulation at the 
collieries. 


Naval Activities. 


THE naval incidents reported during the 
month were once again all of a minor character. On 
the 2nd a squadron of Russian armoured cruisers 
encountered two German light cruisers and some 
torpedo boats off the east coast of the island of Goth- 
land in the Baltic. The Russians tried to cut off the 
Germans’ retreat and the Germans manceuvred to 





draw the Russians within reach of other German 
ships. The action was impeded by fog. Half an 
hour after its commencement one of the German 
cruisers, a vessel of the “‘ Augsburg ” class, drew off, 
leaving the other, the minelaying cruiser Albatross, 
to its fate. In a sinking condition this vessel was run 
aground within Swedish territorial waters. A report. 
says that she has now been salved and will be interned. 
An hour or so later a second action was engaged 
between the same Russian cruisers and some German 
vessels consisting apparently of the armoured cruiser 
Roon, two light cruisers, and four destroyers, accom- 
panied by submarines. The action lasted half an 
hour and ended with the retreat of the Germans, the 
Roon, it is reported, having sustained considerable 
damage. Although attacked thereafter by submarines, 
the Russian vessels throughout the day are reported 
to have received only insignificant damage. The 
Russian vessels engaged were the Rurik (1906), a 
vessel built and engined by Vickers; the Admiral 
Makaroff (1906), and the Bayan (1907), sisters of the 
ill-fated Pallada; and the Bogatyr (1901) and Oleg 
(1903), two vessels of a smaller type. On the after- 
noon of the same day, the 2nd, the British submarine 
E 9 discharged two torpedoes at the German battleship 
Pommern at the entrance to the bay of Danzig. The 
battleship is said to have been blown up, but this is 
denied by the German Admiralty. According to the 
German naval writer, Count Reventlow, six British 
submarines have been operating in the Baltic, since 
last autumn. The Italian navy during the month 
suffered its first serious losses. On the 7th the 
armoured cruiser Amalfi (1908) was torpedoed and 
sunk by an Austrian submarine in the Upper Adriatic. 
Of her crew of 687 all but 70 were saved. On the 18th 
the armoured cruiser Giuseppe Garibaldi (1899) was 
lost under similar circumstances near Ragusa, on the 
Dalmatian Coast. 


Further Naval Incidents. 


THE past month witnessed the final destruc- 
tion of the German light cruiser K6nigsberg. This 
vessel since last October had been sheltering some dis- 
tance. up the Rufigi River, German East Africa, 
where she was trapped by the cruiser Chatham. 
The depth of the river prevented our ordinary type 
of ship from getting within effective range of her. 
On the 4th ult., however, two of our river monitors, 
the Severn and Mersey—the third, the Humber, is 
reported to be at the Dardanelles—attacked the 
Kénigsberg where she lay aground surrounded by 
dense palm groves. Assisted by aeroplanes in the 
direction of their Sre, our vessels pounded the enemy 
for six hours. The Germans replied during the early 
part of the engagement, doing some damage to the 
Mersey. The operations were assisted by the cruiser 
Weymouth and the Australian vessel Pioneer, which 
engaged the small guns posted on the banks of the 
river. On the 11th the action was renewed and the 
KGénigsberg reduced to a total wreck. On the 26th 
a British submarine torpedoed and sank a German 
destroyer, believed to be of the ‘* G_192-197” class, 
off the German coast. This was a vessel of about 
650 tons displacement completed in 1911 and carrying 
a normal complement of seventy-three. The activities 
of the Allies’ submarines in the Sea of Marmora have 
been continued and have resulted in a very diversified 
‘bag.’ Off the Asiatic coast a British submarine 
torpedoed a large steamer and a smaller steamer, 
probably a gunboat. On the same side this submarine 
bombarded a railway cutting, blocked the line, and 
shelled a troop train that was trying to pass through, 
blowing up three truckloads of ammunition. Tor- 
pedoes were fired at some lighters lying alongside the 
arsenal above Constantinople, and the Government 
powder mills at Zeitunlik, on the European side were 
bombarded. It is reported unofficially that a sub- 
marine has destroyed one of the bridges across the 
Golden Horn. The French squadron operating at 
the Dardanelles has suffered the loss of one of its 
submarines, the Mariotte, which on the 26th departed 
for the Sea of Marmora. According to information 
from a Turkish source she was sunk and most of her 
crew taken prisoners. 


Mechanical Filters for Oldham. 


THE use of the mechanical filter for treating 
water supplies is extending. The last place to adopt 
this type of filter is Oldham, which, during the month, 
put into service an excellently designed filtration 
installation designed by its waterworks engineer, Mr. 
C. J. Batley, M. Inst. C.E. It seems that there was 
not sufficient head to permit of the employment of 
ordinary sand filters, but in any case it is possible that, 
considering the nature of the work to be done in this 
particular case, mechanical filtration was the better 
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method to adopt. It appears that before the new 
plant was got to work it was customary to by-pass 
a considerable amount of flood water into the lower 
of two reservoirs and only to allow clearer water to 
enter the upper reservoir from which the supply 
from Oldham was drawn direct. The result was that 
not infrequently more water came down than could 
be accommodated in the lower reservoir—which is 
used for compensation purposes—and it consequently 
flowed away to waste. By the new arrangement, 
however, flood water is received into the upper reser- 
voir and the whole supply may, if need be, be filtered, 
though the filtering installation can be cut out of the 
system if desired. As a result of having filters 
Oldham will have increased its available supply of 
water by some ninety millions of gallons annually, 
and it has done it at a capital expenditure of some 
£20,000. The unfiltered water is before treatment 
dosed with lime and aluminoferric, with the result 
that the water, which may at times be considerably 
coloured and turbid, is made clear and bright. The 
installation will also nearly certainly have the effect 
of keeping the carrying capacity of the supply main 
at a higher standard for a greater length of time, 
since much matter in suspension and algal growths 


will be removed before the water is allowed to enter’ 


the main. 


The “Excess Lime” Method of Water Puri- 


fication. 


ANOTHER of Dr. A. C. Houston’s excellent 
Research Reports was published during the month 
and is dealt with in another column. It is hard to 
overestimate the value of the research work which 
is being continuously carried on by the Director of 
Water Examination of the Metropolitan Water Board. 
His investigations into the persistence of the typhoid 
bacillus under conditions of storage in reservoirs 
have now become classic, and the valuable data which 
he has now amassed concerning the effect of a slight 
excess of lime over and above that necessary for the 
neutralisation of the bicarbonates in the water are 
certainly no less interesting. The cost of the ‘ excess 
lime” treatment in soft waters may be regarded as 
insignificant. The Aberdeen water cost for lime 
under 3s. per million gallons. Even for the much 
harder water of the Metropolis the cost was under 
the sovereign for the same quantity, and in both 
cases the water was rendered absolutely safe bacterio- 
logically and also improved chemically without any 
filtration and without any lengthened storage. As 
things stand at present, then, raw river water in bad 
condition can be clarified and freed from harmful 
germs without any other treatment; but there will 
then remain in it a certain quantity of caustic 
alkalinity which can only be removed by the further 
addition of water containing bicarbonates. It will 
be interesting to see what future these latest dis- 
coveries of Dr. Houston have before them. We 
venture to predict great things for them. 


Manchester’s Proposed New Power Station. 


THE decision arrived at last month on the 
part of the Local Government Board to sanction the 
borrowing of £422,470 by the Manchester Corpora- 
tion for the purpose of erecting the first instalment of 
the great new power station at Barton was more than 
justified by the present position of the municipal 
power supply with regard to the extraordinary 
demands for current which are now being made by 
engineering firms and others to enable them to cope 
with the large amount of work in hand in this district 
for his Majesty’s forces. Had the Government 
sanction to the loan been refused the Corporation 
would either have been forced to draw upon its 
reserve plant, and by so doing would have jeopardised 
the supply both to the old and new consumers, or 
it would probably have had to face legal pro- 
ceedings on the part of applicants for current who 
could not be satisfied. This is the largest loan of the 
kind which has received Government sanction since 
the commencement of the war. 


The Supply of War Munitions. 


On the 28th of the month Mr. Lloyd George 
made a statement in the House of Commons regarding 
the work of the department over which he presides. 
Among his first announcements was the fact that there 
were on the staff numbers of business men of first- 
class experience, and that at least ninety of the fore- 
most among these had given their services gratui- 


tously. Then, after references to the increased num- 


bers of workers now engaged in the manufacture of 
projectiles, to the munitions volunteers, and to trades 





union matters, the Munitions Minister went on to 
say that, in addition to private works, sixteen national 
factories for shells had been set up in various parts 
of the country. These, when in full work, would, he 
explained, effect an enormous increase in the output. 
But beyond this, and as a result of the meeting at 
Boulogne with the French Minister of Munitions, it 
had been decided to branch out still further. The 
present scheme would entail the starting of ten large 
national establishments in addition to the sixteen 
already mentioned These new establishments would 
belong to the Government and be controlled by the 
xovernment. In them it was hoped to utilise to a 
much larger extent than hitherto the assistance of 
women. The workers would also be drawn from the 
band of munitions volunteers and from men brought 
back from the Army. Naturally enough, Mr. George 
did not go into ‘any details regarding these ‘ new 
arsenals,” as he styled them, but he stated that the 
new programme would very considerably tax the 
machinery resources of this country for some time to 
come. 


The Royal Agricultural Show. 


THE Royal Agricultural Society is to be 
congratulated upon the remarkable success which 
attended the annual Show at Nottingham under the 
most trying conditions. To be able to hold such a 
function at all while the nation is engaged upon the 
greatest war that the world has ever known is in 
itself an achievement to be proud of, but when to this 
disadvantage are added unfavourable weather con- 
ditions and the absence of the usual attractions in 
the shape of cheap railway fares, the full extent of 
the success becomes all the more marked. It could 
never have been anticipated that the implement 
section would compare favourably with some of its 
predecessors when the makers of so many different 
kinds of agricultural machinery were engaged almost 
exclusively upon the production of war material. 
Yet even in this department there was little cause for 
complaint, and the exhibits which secured for their 
makers the four silver medals for new implements 
were all meritorious inventions. As regards the 
public attendance the number of visitors was over 
103,000, which exceeds very considerably the attend- 
ances at three recent Shows held ‘respectively at 
Shrewsbury, Doncaster and Gloucester, and was 
probably much larger than the promoters anticipated. 
That the Show will have resulted in a financial loss 
is almost certain, but this will be more than com- 
pensated for by the encouragement which such a 
national institution lends to the great agricultural 
industries of these islands—industries of vital import- 
ance at the present time. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XXI.* 
THE COOLING OF CEMENT CLINKER. 

In preceding articles we have only dealt in detail] 
with the cooling of cement clinker by means of rotary 
coolers used in conjunction with rotary kilns. This 
is not the only method employed ; indeed, the systems 
of cooling, and, if necessary, of seasoning, the clinker 
after it leaves the kiln are as varied as most other 
processes carried out in the cement works. In the 
case of the chamber kiln the whole body of the cement 
is allowed to cool slowly by itself, this requiring a 
day or more. It would be impossible to cool it in 
any other way than by simply leaving it to itself. 
In the case of the vertical kiln the clinker as it is 
discharged from the openings in the base of the 
kilns is generally in a practically cold condition. 
With the rotary kiln by far the most usual custom is 
to have a rotary cooler arranged, generally, immedi- 
ately under the kiln. Even this is not universal, 
for there are kilns of American origin working in 
this country from which the clinker from one or 
two kilns falls into a pit common to both and is 
removed by a conveyor, and there are kilns of German 
origin also working in this country in which the 
burning zone is arranged a good long way into the 
kiln, so that the lower portion of the delivery end of 
the kiln is turned into a rotary cooler. Then, again, 
the hot clinker may be deposited in heaps, and by 
this method a large proportion of the heat in the 
clinker is, of course, wasted. 

This question of cooling and of the best means of 
utilising the heat contained in the clinker, has been 
specially studied by Mr. G. M. Park, M.I. Mech. E., 
consulting engineer cf Blackburn, who has had 
considerable experience in cement manufacture, 
and in the following article we propose to set out his 
views, which will be found to be at variance with 
the methods at present carried out by the majority 
of cement engineers and manufacturers. There is, 
however, a good deal to be said on behalf of Mr. Park’s 
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contentions, and we leave our readers to form their 
own conclusions concerning them. 

Mr. Park points out that though there may |e 
differences of opinion regarding the best method of 
cooling clinker, there is agreement on one point, and 
that is that rotary kiln clinker, which leaves the kiln 
at a temperature of perhaps 2000 deg. Fah., is too 
hot to grind, and has to be cooled somehow before 
the grinding process can be performed. In consider. 
ing the various methods available, Mr. Park explains 
that, as regards the piling into heaps, the portions 
of clinker outside the heaps may absorb more moisture 
than is desired and may require drying again, whilst 
the inside of the heap may not have been sufficient |!y 
exposed. He points out that, though clinker may 
be produced which may be ground immediately oi 
cooling, there is some in which it is desirable 1. 
dissipate the free lime contained in it or on it 
surface, which may be done by spraying it with wat r 
or by exposing it to the atmosphere for a few weeks 
so that the lime may be hydrated. Clinker so 
treated is, he continues, more friable and easy 10 
pulverise, so that finer grinding is possible wit! 
greater output at the mills, and, moreover, the 
cement gives a lower expansion on test and is more 
easy to work and trowel. Mr. Park also mentions 
the fact that in many cases it is the custom whei 
using a rotary cooler to spray the clinker with water 
just before it is discharged, and he goes on to say 
that such spraying can only be employed in a limited 
way because the vapour formed in passing into the 
kiln may seriously interfere with the combustion 
of the coal. 

We have in former articles shown that it is 
customary to use the heated air coming from the 
clinker coolers both to dry the coal and to help to 
make up the air required for burning that coal in the 
kiln. Mr. Park expresses himself as being very 
doubtful whether the saving is in any way propor- 
tionate to the cost incurred in making arrangements 
to utilise the heat in this manner, or, perhaps, we 
should say he maintains that the heat can be further 
usefully employed in another direction. ‘ By a 
careful observation,” he says, to use his own words, 
‘it is easy to see that the cold air from the kiln 
room, acting in the space between the underside of 
the hood and the clinker pit, repels the hot air rising 
from the cooler, Thus it—the hot air—is largely 
prevented from entering the kiln by the rush of 
cold air above it. On the other hand, vapour arising 
from the use of water in the cooler, being lighter 
than air, is drawn in without difficulty, and when 
present in considerable volume the blackening effect 
on the hot surface of the kiln is distinctly visible.” 

As further reasons against using a kiln with a 
cooler immediately under it, Mr. Park remarks 
that there are additional building costs to be taken 
into account, for the kiln itself has to be paeked up 
on tall foundations in order that the cooler may be 
arranged under it, and this necessitates the buildings 
and the roof being made correspondingly high. 
Further than this, there is the continual cost of 
elevating the raw material to the extra height of 
the kiln at the feeding end. 

Mr. Park then proceeds to discuss the question 
of how much hot air. would actually pass into the 
kiln from a clinker pit beneath the opening in the 
hood, there being no cooler fitted. He states that, 
in the first place, the air used to blow the powdered 
coal into the kiln is often from 40 to 50 per cent. of 
that needed for the complete combustion of the coal. 
To this must be added the air admitted through the 
inspection holes and also the air which leaks into the 
kiln round the hood, neither of which can be pre- 
vented. When the sum total of these sources of air 
supply is taken, he says, very little further air is 
required, and “ the kiln will always have a preference 
for the cold air, which will leak in at a much higher 
velocity than the hot air from the clinker pit will 
travel.’ He considers, therefore, that a liberal 
assumption is that only some 30 per cent. of the air 
required for consumption is actually drawn from the 
clinker pit, where the temperature is, perhaps, 
750 deg. Fah. 

On this assumption, and assuming that the air 
has been cooled down to 600 deg. Fah. before it 
reaches the kiln, Mr. Park calculates the actual 
amount of heat received by the kiln with make-up 
air and the amount of fuel it represents in the following 
manner :—He takes the case of a kiln burning, say, 
50 tons of coala day. He assumes that 350,000 cubic 
feet of air are required to burn a ton of powdered coal 
with a heating value of 12,000 B.Th.U. per Ib. At 
the rate of 50 tons per day 1.29)b. of coal are burnt per 
second, and the total air required for the combustion 
of this amount of coal is, say, 202.5 cubic feet per 
second. Thirty per cent. of this, or, say, 60.75 cubic 
feet per second, will then represent the quantity of 
heated air at 600 deg. Fah. coming from the clinker 
pit. Thus, allowing 13.141 cubic feet of air at 
62 deg. Fah., to weigh 1 lb., the weight of 60.75 
cubic feet of air at that temperature would be 
60.75 ~ 13.141, or 4.6]b. Then, taking 0.24 
B.Th.U. as being required to raise 1 Ib. of air through 
1 deg. Fah., the total heat in the air coming from the 
clinker pit is 4.6 x 600 x 0.24 = say, 660 B.Th.U. 
per second. This is equivalent to .055 Ib. of coal 
per second with coal of a calorific value of 12,000 
B.Th.U. per lb. Then, as .055 lb. per second equals, 
say, 2.1 tons per day, the total amount of coal 
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represented by the heat conveyed into the kiln by 
the air coming from the clinker pit is 4.2 per cent. of 
the total quantity used. 

Mr. Park next takes the case of a kiln with a cooler 
situated beneath it. The temperature of the air 
at the entrance to the cooler would not, he says, be 
more than 750 deg. Fah., or the same as that in the 
clinker pit as mentioned above. The temperature 
drop between it and the kiln he takes the same, 
namely, 150 deg. Fah., so that the temperature of 
the air as it enters the kiln is again 600 deg. Fah. 
The total quantity of clinker passing down a cooler 
working in conjunction with a kiln burning 50 tons 
a day is taken as being 16,000 lb. per hour, or 4.4 Ib. 
per second. The specific heat of the clinker{ is 
taken as being 0.260, the temperature at which 
it leaves the kiln 2000 deg. Fah., and that at which 
it leaves the cooler 100 deg. Fah. Under these 
conditions the total heat available per second is : 

4.4 x 0.260 x (2000 —- 100), 

4.4 x 0.260 x 1900 

say, 2174 B.Th.U. 
Of this Mr. Park considers that at a liberal estimate 
only 25 per cent. would be brought into beneficial 
use, so that the total quantity of heat entering the 
kiln per second would work out at, say, 540 B.Th.U., 
that is to say slightly less than the figure without 
a cooler, the kiln simply taking its make-up heat 
from a elinker pit. 

Hence, says Mr. “it is clear that there is | 
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no direct advantage in having a cooler, as similar 
results will be obtained whether the cooler is placed 
in direct communication with the kiln or not, the 
heat rising from the clinker pit having just the same 
effect.”” On the other hand, he says, there is great risk 
of loss due to vapour drawn into the kiln, whilst the 
money spent in extra foundations and buildings 
is out of all proportion to the possible benefit. The 
only apparent advantage is, he urges, the fact that 
the hot clinker does not require to be mechanically 
handled between the clinker pit and the cooler, 
and there may be something in the saving of floor 
space at the expense of higher buildings. 

Mr. Park, therefore, some time ago arrived at the 
conclusion that it should be possible to make a much 

t Ww vith regard to this figure of 0. 260 for the specific heat of clinker, 
Mr. Park explains that he recently made a test on cement clinker as it left 


the kiln, with a view to ascertaining the specific heat of the former. The 
figures he obtained are given in the we _ 


Weight of water .. ‘3 683 grms, 
Temperature of water ‘(st) ie 25.5 Foor. Cent. 
Weight of clinker oa 70 grms. 
Temperature of water (2nd) se 53 deg. Cent. 


. 27.5 deg. Cent. 
1129 deg. Cent. 
321 grms. 

0.095 


838.6 units 
18,782.5 units 
19,621.1 units 


Rise in temperature .. oe 
Temperature of clinker leaving kiln .. 
Weight of copper vessel ie 
Specific heat of copper. 
Amount of heat required to raise temperature 0 of 
vessel (321 x .095 x 27.5) . at oe 

Heat required by water (683 x 27, 5). SS waee ae 
Total heat required . ° oe ve on 
Heat given up by clinker — 

0 x (1129 - 53) = 70 x 


1076 = 75,820 


= 0.260 


Specific heat goat 





better use of the heat contained in the clinker than 
could be done with the then existing methods, and 
he proceeded to study the problem. As a result, he 
claims to have arrived at a satisfactory conclusion. 
He has devised and patented an apparatus which 
may be used not only for the actual cooling of the 
clinker and other hot substances, but also for heating 
water in the process, such water being, after filtration, 
available for boiler feed. The apparatus is shown 
in the accompanying drawings—Fig. 132—and its 
action will be readily understood. 

The clinker as it leaves the clinker pit is conveyed 
either by gravity or by mechanical means to a hopper 
situated above the machine, and it drops from the 
hopper down a shoot into a specially constructed 
hydrating chamber in the form of a rotary tank 
containing water. Lifting plates, arranged round the 
periphery of this tank, raise the clinker as the 
apparatus is revolved and deliver it on to other 
plates, which are arranged radially and are perforated 
so that the majority of the water drains off. Further 
revolution of the machine causes the clinker to fall 
off these draining plates into a second shoot and thence 
into the body of the cooler, through which it passes 
into a series of annular trays, which will be described | 
later. 

Around the mouth of the entrance to the rotary tank 
is fitted an outwardly-turned casting, or drip flange, 





| which, revolving above a trough, carries away the | 





hot water. The heat contained in the interior of | 






12/2°—____—____—— 


9k Ge 2 - <0" 


I | | 


Moisture 





hel 


ie ange on J.K. 


~ Actual length of oth Travel =/60:0" 
ooled od Clinker Ms on, to conveyor 
rom last opening in outside ring. 


Sectional 












Plan. 


Fig. 132—-THE PARK CLINKER COOLER 


the clinker is still considerable even after the clinker | 
has been in actual contact with the water. It is, | 
in fact, more than sufficient to dry off any moisture 
which is brought out of the rotary tank. This | 
moisture is, however, given up in the further passage | 
of the clinker through the machine. 

The actual construction of the machine is clear 
from the drawing and needs but little description. 
First of all, there is attached to the shoot a chimney | 
through which the water vapour coming from the 
circular tank may escape. The lifting plates in the 
centre portion of the machine are so arranged that 
the clinker, in consequence of the rotation of the 
machine, is made to travel from the tank end to the 
delivery end. Any moisture evaporated on the way 
can escape through openings left for the purpose at 
the tank end. The clinker, before it leaves the 
machine, has to traverse a number of annular trays, 
these being provided so as to make the path as long 
as possible. The trays are arranged concentrically 
one inside the other, and each is provided with a 
peripheral opening. The material coming from the 
first or innermost tray falls on to the second tray at 
@ point immediately past the opening in the latter, 
so that it has to travel right round the circle before 
it can escape. In the same way it falls into the third 
tray just past the opening in the latter and so on 
until it is finally discharged from the last or outermost 
tray and is deposited on to a belt or tray conveyor. | 
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| In this way the material being cooled has to travel 


round nearly the full periphery of each tray, so that, 
assuming the first to be l0ft. in circumference, the 
second 13ft., the third 16ft., the fourth 19ft., and the 
fifth 22ft., it will have travelled a distance of 80ft. 
in that portion of the machine which is only just 
over 2ft. in length. Mr. Park informs us that the 
total cost of his machine is considerably less than 
that of an ordinary rotary cooler S0ft. long. 

The various trays are held in position by radiating 
arms and are left open at the sides to give free access 
of the air to the hot material and to allow of the 
escape of moisture. The machine is furnished with 
one riding ring resting on rollers and has one shaft, 
which is furnished with roller or ball bearings. It 
takes, so we understand, about four horse-power to 
drive it. 

It is quite evident that by it the clinker will be 
cooled, and, further, that a large body of water will 
be heated. A percentage of the water will, of course, 
be driven off in vapour and will escape up the chimney, 
but a great deal will remain and pass away from the 
machine, its place, of course, being taken by cold 
water. Mr. Park proposes to use this heated water 
subsequent to filtration—and water at or near boiling- 
point is easy to filter—as boiler feed. 

In considering the amount of heat which will be 
available, Mr. Park refers to the total heat in the 
clinker produced by a kiln burning 50 tons of coal 
| per day. This, as already shown, is 2174 B.Th.U. 
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per second. From this must be deducted the 660 
B.Th.U. assumed to pass back into the kiln, so that 
something over 1500 B.Th.U. remain. It is, as Mr. 
Park remarks, difficult to say what will be the loss 
of heat between the kiln and the cooler, or to estimate 


| the amount which would escape from the machine 


during the passage through it of the clinker, but he 
calculates that 85 per cent. of it should be available 
for heating. This would amount to, say, 1275 B.Th.U. 
per second, or enough to heat 10 Ib. of water per 
second from, say, 84.5 deg. Fah. to 212 deg. Fah., 
this requiring 127.5 B.Th.U. per lb. The approxi- 
mate amount of water required for boiler feed in a 
works possessing @ kiln burning 50 tons of coal per 
day would, according to Mr. Park, be about 5.5 lb. per 
second, so that the quantity of clinker passing would 
heat nearly twice the amount of feed-water required. 
Mr. Park points out that on this basis large quantities 
of hot water could be provided in a cement works if 
full use of it could be made. Supposing, however, 
that he is wrong in his estimate that 85 per cent. of 
the heat in the clinker is available for heating the 
water, the necessary quantity of feed-water to run 
a@ works would be raised to 212 deg. Fah., supposing 
only just under 50 per cent. of the remaining heat in 
the clinker were recovered. We may add that 
Mr. Park’s patent includes the application of his 
rotary tank or hydrating chamber to existing coolers. 

As to the financial bearing of the case, Mr. Park 
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points out that if, as is generally recognised, a saving 
of 1 per cent. in fuel cost is brought about by each 
10 deg. Fah. increase in the temperature of the 
boiler feed, there would be very few cases in which 
& saving of from 8 to 10 per cent. in the cost of coal 
for steam power would not be possible. 








THE EXCESS LIME METHOD OF WATER 
PURIFICATION. 

Ir will be remembered that Dr. A. C. Houston, the 
Director of Water Examination to the Metropolitan 
Water Board, in his Eighth Report on Research Work, 
published some few years ago, gave an account of 
some interesting investigations which he had carried 
out in connection with the purification of raw river 
water by what is known as the *‘ excess-lime”’ method. 
In his Eleventh Report on Research Work, which has 
just been issued, Dr. Houston carries the matter a 
great deal further, for he gives the results which have 
been obtained in two different places at which the 
scale of operations approached much more nearly to 
service conditions than had been the case in his 
earlier experiments. . 

Before going on to give a précis of the present report 
we may usefully refer to a brief explanation of the 
principles involved in the experiments as given in the 
introduction to the report. The hardness of water, 
as is well recognised, is of two kinds, “‘ temporary ” 
and ‘‘ permanent.” It is chiefly due to bicarbonate 
of lime (temporary) and sulphate of lime (permanent). 
When water is boiled carbonic acid is driven off, the 
comparatively insoluble carbonate of lime is pre- 
cipitated, and the temporary hardness of the water is 
removed. In like manner, when lime is added to 
water it combines with the free and semi-combined 
carbonic acid and thus effects the same results. What 
takes place is represented in the following equation :— 
Bicarbonate of lime Quicklime Carbonate of lime Water 

CaCO3, H,CO; CaO 2 CaCO, HO 

If only the exact quantity of lime be added to 
bring about this reaction the water remains non- 
bactericidal in character, though it has lost its tempo- 
rary hardness and many of its impurities may also 
have been mechanically removed during the precipi- 
tation of the relatively insoluble carbonate of lime. 

If, on the other hand, more than enough lime be 
added the water is rendered caustically alkaline 
owing to the presence of an excess of calcium hydrate 
Ca(OH),. Such a liquid is actively bactericidal, as 
Dr. Houston showed in his Eighth Report. In the 
absence of carbonation from the air, and allowing 
for several days’ contact, the excess of lime—CaO— 
required is exceedingly small—less than one part 
per 100,000, or 1 lb. per 10,000 gallons. With soft 
waters the process is cheap, but with those possessing 
a high degree of temporary hardness it is a good deal 
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more expensive, as such waters cannot be sterilised 
until the lime has combined with the large amount of 
bicarbonates present in them. Moreover, it is neces- 
sary in such cases to have a greater excess of lime than 
is actually required for sterilisation purposes, as a 
very small increase in the amount of temporary hard- 
ness would at once rob the water of the excess of lime 
on which sterilisation depends. 

Having satisfied himself that water could be 
sterilised by the lime method under laboratory con- 
ditions, Dr. Houston then went on to try the process 
on much larger volumes of water than were employed 
in his original experiments. Before describing what 
he himself did in this direction, Dr. Houston explains 
the results obtained on a large scale with Aberdeen 
water. It appears that the water used in that city 
is very soft and that the total supply is about 6} million 
gallons per day. It is abstracted from the River Dee 
at Cairnton and first passes through an aqueduct 
one mile long into Invercannie Reservoir, which con- 
tains 9 million gallons. The lime was made into milk 
of lime and continuously added to the water just 
before it entered the reservoir. From the latter the 
water is conveyed by an aqueduct 18} miles long to 
two service reservoirs at Mannofield, which contain 
18 million gallons. and also to three small reservoirs 
for supplying the higher parts of the town. Exclud- 
ing these small reservoirs, the duration of contact 
was nominally between four and five days, but actually 
it was found that some of the water was delivered 
to consumers within twenty-four hours. 

The amount of lime added on the recommendation 
of Dr. Houston was equivalent to three parts of CaO 
per 100,000 parts, or 3 lb. per 10,000 gallons. The 


treatment was begun on Feburary 26th, 1913, at 
7 a.m. and finished on March 19th following at 
10.30 p.m. 
delivered from the 


The bacterial condition of the water as 
Mannofield service reservoirs 





before, during, and after the treatment is set out in 
the following table :— 


Date. Typical B. colt 
found in 
PRT BON, oie us we oe es SD Bw, 
February 17th 5 ee. 
February 19th 5 ee. 
February 2 Ist 10 e.e. 
100 c.c, 


February 24th ae 
Treatment commenced February 26th, 7 a.m. 


February 26th 10 c.c. 
February 27th 10 c.c. 
50 e.c. 


oo in On eee 

March Ist to March 18th (inclusive) Not in 100 e.c, 

March 19th io es! See ae . as oop Oa oe: 
Treatment stopped March 19th, 10.30 p.m. 

March 20th Not in 100 e.c. 

March 2ist Not in 100 c.c. 


March 22nd 5 ee. 
March 23rd 1 ce. 
March 24th 1 c.c. 
March 25th 10 c.c 


It will be observed that both before and after the 
treatment the water contained B. coli in 100, 50, 10, 
5, or even | c.c., but that during the treatment the 
bacillus was practically always absent from 100 c.c. 
of water, which, as Dr. Houston says, is a remarkably 
good result. 

It was calculated that of the total amount of lime 
—3 parts per 100,000—added to the water, the con- 
sumer received 72 per cent., or 2.17 parts, as caustic 
alkali, and 15 per cent., or 0.45 parts, as carbonate 
of lime, the remaining 13 per cent.—0.39 part—of 
carbonate of lime having settled in the reservoirs. 
The presence of the carbonate of lime in suspension 
was, it is pointed out, of no importance from a health 
point of view, though it imparted a slight milkiness 
to the water, and had the treatment been continued 
might have resulted in the deposition of a gradually 
increasing coating in the pipes. Whether or not the 
caustic alkalinity would be injurious to health is 
another matter, and is open, as Dr. Houston remarks, 
to argument, though he himself does not think it 
would do any harm. He adds that the lime water of 
the British Pharmacopecia contains about half a 
grain of caustic alkalinity to the fluid ounce. The 
treated Aberdeen water was fifty times weaker than 
this. He concedes, however, that it would be unde- 
sirable to ask consumers to drink water containing 
even so innocuous a medicine as dilute lime water, 
even allowing for the fact that such a liquid is per- 
fectly harmless to practically all persons and actually 
beneficial for not a few. 

Dr. Houston then discusses the experiments which 
he carried out at Sunbury with Thames water. A 
diagrammatic sketch of the plant he used is given in 
the accompanying illustration, in which the various 
parts are referred to by letters. Raw Thames water 
was pumped into a tank A, which was arranged to 
tip periodically a definite volume of water into another 
tank C, which received with each tip a definite 
volume of milk of lime from tank B, which latter 
tank was supplied by hand pumping with milk of lime 
frcm tank M T. The mixture of raw water and milk of 
lime then passed on to the first sterilising and settling 
tank T, and from thence to the second sterilising 
and settling tank T,. It is explained that the period 
of contact between the lime and the water cannot 
be stated with any certainty, as undoubtedly “ short- 
circuiting’ took place. Theoretically, however, it 
was about 1.8 days in Tank T, and about 1.3 days 
in tank T,. The volume of water treated varied con- 
siderably owing to certain causes over which there 
was no control, and the proportion of lime to water 
was kept nominally as constant as possible throughout 
the tests; but Dr. Houston states that it is evident 
from the detailed results that variations did occur. 
Approximately 167,985 gallons of water were treated 
per day. 3 

The dose of milk of lime of known strength was such 
that nominally 1.4 lb. of lime were added to 500 
gallons of the water. As a matter of fact, it was dis- 
covered at the end of the experiment that actually 
1.7 lb. of lime had been used for every 500 gallons. 
This, stated in terms of slaked lime (calcium hydrate 
Ca(OH),), amounts to 34001b. per million gallons, 
and in terms of quicklime (calcium oxide CaO) to 
1972 lb. per million gallons, i.e., .986 lb. per 500 
gallons. 

The water discharged from tank T, contained an 
excess of caustic alkalinity, and to neutralise this it 
was passed through tank T;, where it was mixed with 
approximately four times its volume of stored water 
from the Staines reservoirs. In this tank there was 
further precipitation owing to the action of the 
“excess lime” on the bicarbonates of the Staines 
water. The effluent from tank T; was led on to an 
ordinary sand filter. According to one investigation, 
the amount of cabonate of lime in suspension as the 
water went on to the filter was 1.9 parts per 100,000. 
As far as could be observed this had no deleterious 
effect on the filter ; but it is pointed out that perhaps 
the experiment was not continued long enough for 
the filter to get clogged, and that too much reliance 
must not be put on the apparent success of this part 
of the experiment. 

The results of the investigation as a whole are set 
out in numerous detailed tables. With these we need 
not be concerned in the present instance, but can pass 
on to the conclusions at which Dr. Houston arrived. 
He remarks that, apart from questions of subsequent 
neutralisation and filtration, the following results 
were achieved after sedimentation, as a consequence 





of the addition of 0.986 lb. of lime, calculated as 
CaO, to 500 gallons of raw Thames water : 


[.—-CHEMICAL. 


(1) The turbidity of the water was almost entire!) 
removed, apart from slight eloudiness due to sus- 
pended particles of carbonate of lime. 

(2) The brown colour was reduced to a remarka)|: 
extent, especially when the river was in high flood.* 

(3) The ammoniacal nitrogen was increased, but 
for reasons explained in the report, Dr. Houston does 
not consider this fact as having any real hygienic 
importance. 

(4) The albuminoid nitrogen was reduced on tho 
average 38.6 per cent. in passing through the first 
tank. 

(5) The oxygen absorbed from permanganate was 
reduced on the average 53.7 per cent. in passing 
through the first tank. 

(6) The hardness of the water after neutralisation 
of the excess lime by untreated water in the third 
tank was reduced by 22.7 per cent. (soap test) and 
the alkalinity by 32.9 per cent. Much more untreated 
water, however, was added than was necessary tv 
effect exact neutralisation. Under ideal conditions 
of exact neutralisation and excluding questions ot 
super-saturation the loss of hardness (soap test.) would 
be over 71 per cent. 


II.— BAcrTERIOLOGICAL. 


(7) The total number of bacteria was reduced over 
99 per cent. in the first tank. 

(8) The agar ‘‘ count”? was reduced over 91 
cent. in the same tank. 

(9) The bile-salt-agar *‘ count”? in the raw 
was 50 per 10 ¢.c., as compared with none per 10 cc. 
in the outlet from the first tank. 

(10) The B. colt results were remarkable. 
water yielded the following results : 

Typical B. coli present in 
(a) 100 c.c. (or less) in 100 
. 82.5! Per cent. of 


water 


The raw 


(b) 10 e.c. na 

(c) le.e. 41.2. samples 
(d) 0.1 ec. 19.5, examined. 
(e) 0.01 c.c. 4.3) 


None of the samples from the first and second tanks 
—ninety-two in all—contained B. coli even in 100 ¢.c. 

Ten experiments were made on ten separate days 
with 10,000 c.c.—100,000 c.c. in the aggregate —of 
the water from tank T,. The results were entirely 
negative as regards B. coli. 

These results, Dr. Houston explains, imply on the 
(a, b, c, d, e) raw water basis an improvement of at 
least :- 


100 times in all the samples 


1,000 82.5 per cent. of the samples 
10,000 41.2 % ” ” 
100,000 19.5 


1,000,000 4.3 . “i ” 

Practically this means that B. coli was absolutely 
devitalised, a result which, apart from sterilisation, 
cannot be achieved by any known process of water 
purification. 

(11) The effluent from the first tank could not con- 
ceivably have contained any of the microbes of 
epidemic water-borne disease—for example, typhoid 
fever. 

II 1.—-GENERAL. 

(12) Apart from its caustic alkalinity and slight 
turbidity due to calcium carbonate, the effluent from 
the first tank compared favourably—chemically 
with the filtered water as supplied to London, and, 
bacteriologically, it was far purer, inasmuch as it was 
seemingly absolutely—not merely relatively— free 
from excremental microbes. 

Of two works sand filtering (a) stored river water 
and (b) a mixture of stored river water and *“ lime- 
treated” river water, the latter would be likely to give, 
perhaps actually, and certainly relatively to the 
initial qualities of the water dealt with respectively, 
the better chemical and bacteriological results. 

Dr. Houston sums up the results in the following 
words :—‘‘ No hesitation is felt in expressing the 
opinion that river water, no matter how impure, may 
be brought into a condition of absolute safety bacterio- 
logically and of great relative purity chemically by 
means of lime. 

As regards the cost of the chemical, Dr. Houston 
explains that best Buxton lime calculated as CaO 
could be delivered at Sunbury Works at 21s. per ton. 
Enough to treat 1,000,000 gallons—i.e., 1972 Ib. 
would cost 18.48s. If 67 per cent. of the water were 
limed and 33 per cent. of stored Staines reservoir 
water used for neutralisation the cost would be 12.38s., 
or, say, 12s. 6d. per million gallons. Sixty-seven per 
cent. of the total volume would then contain no 
excremental bacteria and the whole of the water 
would be softened to the extent of about 16 parts 
per 100,000. This would mean a not inconsiderable 
saving of soap in the course of the year. 








Mr. F. H. Denv, the general manager of the South- 
Eastern and Chatham Railway, has been made an officer 
of the Legion of Honour. It is pleasing to notice that the 
Railway Review, the organ of the railwaymen, says that 
this is ‘‘a well-deserved reward for his great services to 
France.” 





* It may here be explained that at the start of the oo om the river 
was in high flood, but that the water subsided considerably later. 








Ava. 6, 1915 


THE ENGINEER 


129 








THE TURBINE PASSENGER STEAMSHIPS 
GREAT NORTHERN AND NORTHERN PACIFIC. 


‘Two ocean-going express steamships, the Great Northern 
and Northern Pacific, which are the largest turbine-driven 
passenger steamers so far constructed in the United States, 
have recently been put into service on the Pacific Coast 
between Astoria, Ore., and San Francisco. Built by the 
William Cramp and Sons Ship and Engine Building Com- 
pany, of Philadelphia, to the order of the Spokane, Port- 
land and Seattle Railway Company, each of these steamers 
was designed for a speed of 23 knots, with accommodation 
for 856 passengers and capacity for 2185 tons of freight. 


In favourable conditions they make the passage from | 
Astoria to San Francisco in twenty-five to twenty-six | 
hours, equalling the time now required for travelling | 





1 a a 
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Fig. 


by the overland route from Portland, Ore., to San Fran- 


cisco, and thus establishing a direet route from the Far | 


East to San Francisco over the Great Northern Railway 
lines. The Astoria terminal of the line is situated at a 
point about four miles from Astoria, down the Columbia 
River, where the Spokane, Portland and Seattle Railway 
Company has lately built a new pier 600ft. long, on which 
is a single-storey shed 80ft. wide. The railway tracks 
run directly on to the pier, and adjacent to the pier is 
ample space for a freight and storage yard. The maximum 
fall of tide at this point is 9ft., and as the new ships are 
loaded mainly through side ports, inclined elevators are 
providei for the rapid handling of freight between the 
ships and the pier. At San Francisco, where the fall of 
tide is 6ft., one of the State-owned piers has been leased, 
and this also is provided with similar facilities for the 
rapid handling of freight. To meet the exacting require- 
ments of this service, which calls for high speed, safety, 
reliability, and at the same time luxurious appointments, 
the new vessels have been designed on lines closely 
resembling those of a finely modelled steam yacht. The 
graceful lines of the hull, the ample freeboard and well- 
protected decks are thoroughly in keeping with the 
characteristics commonly associated with an ocean liner, 
and a study of the detailed drawings given in the Supple- 
ment and elsewhere shows that in the design of both hull 
and machinery no effort has been spared to make the 
new vessels among the finest specimens of their type 
ever turned out from an American shipyard. Classed 
100 A 1 Lloyds, the Great Northern and Northern Pacific 
are also equipped to pass the laws now in force by the 
United States Steamboat Inspection Service. The main 
particulars of the vessels are as follows : 


Length overall AZ 524ft. 
Length between perpendiculars ae 500ft 
™m 63ft. 
Depth moulded to A deck .. 50ft. 8in. 
Draught, fully loaded .. 21ft. 
Deadweight carrying capacity .. 2185 tons 
Cubic cargo capacity, en ly 200,000 ¢ lk ft. 
t horse-power ap 25,000 
Ey 23 knots 
Passengers, first-class .. 550 
second-class 108 
third- _ 198 
Cre ° 198 
Total on board 1054 
Gross tonnage 8255 


To obtain the necessary power for a — of 23 knots 
in the limits of space and weight available for the pro- 
pelling machinery, Parsons turbines, arranged on three 
shafts supplied with steam from twelve specially designed 
Babeock and Wilcox oil-fired water-tube boilers, were 
adopted. The contract specifies, however, 


when using steam from only ten cf the boilers, the two 
others standing by as spares. The standardisation trials 


of the first of these steamers, the Great Northern, were | 


made over the United States Government course at 


Rockland, Maine, on December 11th and 12th last, and | 


the following table gives particulars of the results obtained : 


Speed. Revolutions per Shaft 

Knots. minute. horse-power. 

14.18 197.4 Pe 81 

18.84 272.4 10,695 

21.09 .. 305.4 15,090 

24.00 .. : 357.6 a 25,545 
Displacement = = 9686 tons. 


Twelve-hour 23-knot Trial, using Ten out of Twelve Boilers. 
SSI ar a eo re eer eee £3.18 knots 
Revolutions per minute, port shaft . 348.9 


centre shaft 5 329. 4 
starboard shaft . 344.0 
average oe 340.8 
Shaft horse-power, total average 21,400 


213 Ib. (gauge) 
164 Ib. (gauge) 
23 Ib. (gauge) 


Steam a at boilers .. 
igh-pressure —— belt | 
low-pressure turbine. 


Vacuum in condenser .. 29in. 
Temperature, — 46 deg. Fah. 
75 deg. Fah 
~— S = all f purposes per shaft horse- ‘pow er . 
1.0: 
Mean t trial. daplncenent’ 9507 


that the | 
ships shall maintain their designed speed of 23 knots | 


| throughout the length of the vessel, each ship is sub- 
divided into eleven water-tight compartments by ten 
transverse water-tight bulkheads, all of which, with the 
exception of those in way of the first-class dining-room 
amidships, extend up to the second deck above the load 
water-line, or a distance of fully 14ft. above the load water- 
line. Abreast of the boilers extending through two of the 
largest compartments amidships are longitudinal bulk- 
heads forming wing tanks for carrying fuel oil. How 
effectively this sub-division of the hull protects the vessel 
from foundering in case of flooding either the first three 
or any two other adjacent compartments in the ship 
from a collision or other accident is shown by the diagrams 
in Fig. 2. These diagrams have been developed for 
the ship in a mean loaded condition—that is, at 20ft. 6in. 
moulded draught, corresponding approximately to that 
of the ship arriving at the northern terminal of the line 
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with a full cargo, including passengers and baggage, and 
with about half of the fuel oil, half of the reserve feed water 
| and all the stores, provisions, &c., consumed. The inner 
bottom, shaft alley and fuel oil tanks are considered bilged 
with the compartments of which they form a part. 
following percentages have been deducted from the 
moulded volume of the various compartments to allow 
for the water excluding portion of their contents :— 

: p per cent. 

ae 


Compartment No. 1 
Nos. 2, 3, Ys 9 and 10. 


Nos. 5, 6, ne ee 
No. 11 Po) oscier custo ee 
With the vessel intact the metacentric height is 25in. 


The stability in a damaged condition, as shown in the 
diagrams in Fig. 2, is given in the following table :— 


Compartments Nos. 1 and 2 bilged . M-G = = plus a 
Nos. 1, 2 and 3 bilged M-G = ,, 30in. 
Nos. 3'and 4 bilged . M-G 30in. 
Nos. 4 and 5 M-G lin. 
Nos. 5 and 6 M-G », 25in. 
Nos. 6 and 7 M-G minus 1.2in. 
Nos. 7 and 8 M-G plus 15in. 
Nos. 8 and 9 M-G - 17in. 
Nos. 9 and 10 ., M-G 1lin. 
Nos. 10 and 11 ,, M-G llin. 


In the ten water-tight bulk —_ there are no doors 
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Fig. 2—FLOODING DIAGRAMS 


below D deck—the first deck above the load water-line— 
except to the shaft alley and fire-rooms. Above D deck, 
| where necessary, the bulkheads are fitted with horizontal | 
water-tight hydraulically operated doors of the Stone | 
| Lloyd type. The doors to the shaft alleys are operated | 
| from the working platform in the engine-room. Partial 
water-tight bulkheads are fitted in the deep oil tanks 
alongside the boilers and between the forward boiler-room | 
| bulkhead and the after engine-room bulkhead the D deck 
is a water-tight flat. The longitudinal bulkheads in the 
boiler-rooms are made oil-tight up to E deck, and from | 
| E deck to D deck they are water-tight. 
| In profile the vessels have straight stems, slightly raking 
forward, and semi-elliptical sterns. 


| load-line. 


The cellular double bottom 4ft. deep extending 


|fore and aft is available for carrying fuel oil or water 


ballast. Above the top tank there are six decks, desig- 
nated from the top down respectively as the boat deck, 


| deck A (promenade), deck B (bridge), deck C (shelter), 


deck D (upper) and deck E (second). On the boat deck 
are the officers’ quarters, with the pilot-house and chart- 
room above, the wireless station and the life-saving 
equipment. Amidships on A, B, C and D decks are the 
first-class accommodations. The A deck, which is a 
flush deck from the stem to the end of the deck-house 
near the stern, is given over to the public rooms, with 
the exception of a limited number of single-berth state- 
rooms, which are reserved for bachelor quarters. The 


| first-class state-rooms are on B and C decks, together with 


the other public rooms, while the dining-room, galley, 
pantry, &c., are on D deck. The second-class accommoda- 


1—THE STEAMERS GREAT NORTHERN AND NORTHERN PACIFIC 


tions are similarly arranged on B, C and D decks imme 
diately abaft the first-class quarters, while the third-class 
quarters are on the same decks forward. The ship's 


| erew is all berthed on C deck, the sailors being forward, 


The | 


| thick. The vertical keel is 48in. deep by . 


the engine-room staff amidships abreast the machinery 
space, and the other help aft. 

The cargo is handled chiefly through five large side 
ports on each side of the vessels at the level of the D deck. 
Space is reserved forward far cargo on D and E decks and 
in the hold, two trunked hatches leading up to A deck, 
where they are served by 50ft. cargo booms of 5 tons 
capacity on the foremast. An electric elevator is also 
installed on the D deck forward, serving the decks below. 
In the cargo space aft, where the freight is handled entirely 
through side ports, three electric elevators are installed. 
On E deck directly abaft the machinery space is a cold 
storage cargo space of about 20,000 cubic feet capacity 
for the transportation of perishable goods. 

The principal scantlings of the hull are shown on the 
midship section, Fig. 7. The stem is of rolled steel finished 
on the forward edge from the light load water-line to the 
head, and is carried up to take the foremast stay. The 
lower end of the shoe piece is of cast steel conforming to 
the shape of the forefoot. The stern frame is also of cast 
steel. From 15ft. forward of the propeller post the shoe 
is gradually raised until the lower rudder pintle is 2ft. 
above the base line, in order to reduce any damage to the 
rudder if the vessel should ground. The rudder post 
extends to the top of the transom frames. The rudder 
plate is of solid cast steel and the stock of forged steel 
carried up above B deck, where a hand-steering gear is 
fitted to a crosshead carried on the stock. Rudder stops 


| are fitted, limiting the movement to 35 deg. The flat keel 
| plate is 60in. wide and .84in. thick, fitted for three-fifths 


of its length with a doubling plate 48in. wide and .70in. 
55in. thick for 
one-half length, reduced to .50in. at the ends. The 
bottom angles are 5in. by 5in. by .60in., reduced to .50Qin. 
at the ends, while the upper angles are 3}in. by 3}in. 
by .50in. for one-half length, reduced to .36in. at the ends. 
On each side of the centre keel are three intercostal 
longitudinals, the floors placed on every frame extending 
in one piece from the vertical keel to the bilge. Above the 
double bottom or between the margin of the inner bottom 


| and E deck there is a longitudinal bulkhead on each side, 


extending from the forward engine-room bulkhead to the 
forward boiler-room bulkhead. Below E deck these 
bulkheads are oil-tight and above E deck they are water- 
tight The capacity of the wing tanks thus formed is 
5 per cent. in excess of the amount of oil to be carried, 
in order to allow for expansion. 

The framing consists of 8in. by 3}in. by 3$in. by .50in. 
channels, spaced 30in. amidships and 28in. at the forward 
end. The frames extend in one piece from the inner 
bottom to A deck from the stem to the after limits of the 
strength deck and aft of that they extend to B deck only. 
The A deck is a strength deck for one-half the length 
amidships, and is completely plated within these limits. 
At the limits of the strength deck structure the stresses 
are transmitted to the deck below by doubling up the 


| side and deck plating and by diaphragm plates fitted 


| plated. The deck beams on A and B decks are Tin. 


3. 35in. by 3.35in. by 0 


| 
| 


| 


| 
| 
| 
| 


B, C and D decks are completely 
by 
0.35in. channels placed on every 
| frame and reduced to 7in. by 3.3lin. by 3.3lin. by 0. 3lin. 
| where the beams are less than three-fifths the length of 
the midship beam. On C and D decks the beams are 
| Tin. by 3.45in. by 3.45in. by .45in. placed on every frame 
and reduced as above to Tin. by 3.35in. by 3.35in. by 
.35in. On E deck the beams are 6in. by 3.5in. by 3. 5in. 
by .35in. channels placed on every frame. The shell 
plating—as shown in Fig. 7—varies from .76in. in the 
sheer strakes at A and B decks to .68in. in the side plating, 
the bottom plating being .70in. thick. 

Steam is supplied at 220 lb. per square inch working 
pressure by twelve specially designed water-tube boilers 


between A and B decks. 


At the water-line | of the Mosher type, built by the Babcock and Wilcox 


In addition to a cellular disihibe ‘bottom extending | the stern is extended aft to provide for a greater length of | Company to the requirements of the United States Board 
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of Supervising Inspectors, and also to Lloyds inspection. | speed of 23 knots, the third unit being reserved as a spare. | total length of each of the low-pressure ahead and the 


The twelve boilers are placed in two water-tight compart- 
ments, in each of which the boilers are arranged in rows 
of three facing the centre line of the ship, and thus pro- 
viding a fore and aft fire-room 11ft. 2}in. wide by 65ft. 
long. The total space occupied by the boilers is therefore 
130ft. by 4lft. 6in. The overall dimensions of the boilers 
are :—Width, 15ft. ‘7jin.: length, |1ft. 8y,in.; and height 
over the steam drums, I4ft. 24in. Each boiler contains 


A water-tight door connects the forward and after fire- 
rooms and the after fire-room also communicates with the 

| engine-room by means of a water-tight door. 
The Koerting mechanical oil-burning system, supplied 
| by the Schutte and Koerting"Company, Philadelphia, Pa., 
is used for firing the boilers. In this system the oil is 
forced by means of pumps through superheaters to the 
| burners, where it is atomised by mechanical action. 


The funnels stand about 
112ft. high above the base 
line, each group of six 


boilers being connected by 








Fig. 3—BOILER ROOM LOOKING FORWARD 


approximately 5000 square feet of heating surface, making 
the total heating surface for the vessel about 60,000 squaro 
feet. The steam drums are 54in. diameter, with the heads 
pressed to a radius of 54in. and flanged by hydraulic 
pressure. The water drums are oval in shape. Each 
boiler has 969 generating tubes 2in. in diameter of No. 9 
B.W.G. They are given a slight curvature and are 
expanded into the steam and water drums. The boilers 
work under forced draught on the closed stokehold 





suitable uptakes to a single 
stack. 

The propelling machinery 
consists of one high-pressure 
and two low-pressure Parsons 
turbines arranged on _ three 
shafts and capable of deve- 
loping a total of 25,000 shaft 
horse-power at 325 revolu- 
tions per minute. Steam from 





astern turbines is 32ft. 2in., the low-pressure drum being 
7ft. Sin. outside diameter and the astern drum 6ft. Tin. 
diameter. There are six stages of expansion in the low- 
pressure turbines and four stages in the astern turbines, 
The construction of the turbines conforms to the latest 
Parsons practice in every respect. The line shafting is 
12}in. diameter. The two main condensers each have 
13,046 square feet of cooling surface and contain 6018 
tubes jin. diameter and 11ft. long between tube sheets, 
with a thickness of No. 16 B.W.G. An auxiliary condense: 
is provided for port use. There is one air pump for each 
condenser of the twin beam, vertical single-acting type, 
supplied amongst other pumps by the Blake and Knowles 
Steam Pump Works, with air cylinder 32in. diameter and 
steam cylinders 14in., with a stroke of 2lin. The auxiliary 
air pump is of the vertical simplex featherweight type 
Thin. by 14in. by 10in. The cooling water for each con- 
denser is supplied by a 26in. engine-driven centrifugal 
pump. The auxiliaries also include two 4in. Worthington 
centrifugal sanitary pumps designed to handle 500 gallons 
of salt water per minute for sanitary purposes against a 
head of 100ft. The feed-water heaters, of which there are 





the boilers is supplied through two main,pipes connecting 
to the inlet belt of the high-pressure turbine on the centre 
shaft, and also to the inlets of the two low-pressure 
turbines on the wing shafts for manceuvring purposes. 
Astern turbines have been incorporated in each of the 
low-pressure turbines and the steam connection to the 
astern turbines and the low-pressure ahead turbines 
lead from a double manceuvring throttle at the working 
platform so arranged that in manceuvring ahead or astern 

















Pig. 5—-READY FOR LAUNCHING 


system, the air pressure being kept up by three turbo 
blowers, manufactured by the B. F. Sturtevant Company, 
Hyde Park, Mass., in each fire-room. The turbines of 
these blowers are direct-connected to 34in. high-speed 
cone fans, and each unit delivers 30,000 cubic feet of air 
per minute against a pressure of 2in. of water. The units 
will operate at 180 1b. steam pressure and are equipped 
with emergency safety governors. Two of the units in 
each fire-room are sufficient to supply the draught at a 


both valves can be operated from a hand wheel. The 
main steam connection to the high-pressure turbine is 
controlled by a single-balanced throttle valve at the 
working platform. The high-pressure turbine is 21ft. 74in. 
long overall, the outside diameter of the drum of the rotor 
being 5ft. 8in. There are four stages of expansion with 
sixteen rows of blading in each stage, the diameters of the 
rotor at the tips of the blades of each stage being respec- 
tively 5ft. llin., 6ft. Ojin., 6ft. 2in. and 6ft. 43in. The 








Fig. 4—-MANCUVRING PLATFORM 


two, are of the Reilly multi-coil type, as made by the 
Griscom-Russell Company, New York. They are 48in 
diameter by about 7ft. high. Each of these heaters can 
handle 150,000 Ib. of feed water per hour at a discharge 
temperature of 208 deg. Fah. when furnished with steam 
at 5lb. pressure. Another auxiliary furnished by the 
Griscom-Russell Company is a Reilly multi-coil horizontal 
Navy type evaporator 4ft. 4in. diameter and 6ft. 7in. 
high, capable of furnishing 25 tons of pure distilled water 
per twenty-four hours. There is a complete CO, refrigerat- 
ing plant, manufactured by J. and E. Hall and Co., 
Limited, consisting of two No. 9 machines for refrigerating 
the cargo holds and ship’s stores. 

The electric plant consists of four 35-kilowatt 110-volt 
generators, manufactured by the Diehl Manufacturing 
Company, direct connected to Terry type “GM” 
turbines, manufactured .by the Terry Steam Turbine 
Company, Hartford, Conn. This plant supplies current 
not only for lighting the ship, but also for the five freight 
elevators and many of the appliances in the galley, as 
well as for a Willets-Bruce automatic whistle with which 
these vessels are equipped. 

In arranging the passenger accommodation on the Great 
Northern and Northern Pacific the needs of the passengers 
have been carefully considered, and every feature which 
could add to their comfort and pleasure has been incor 
porated. Few modern passenger ships of the same tonnage 
and type can boast of more commodious promenade 
decks or of more tastefully decorated or conveniently 
arranged public and private rooms. Some idea of these 
things may be gained from our illustrations on page 134. 

One of the most interesting and most important of the 
numerous safety devices installed on these ships is the 
Aero automatic fire alarm system, which responds to ans 
sudden rise of temperature in the space which it reaches. 
The lay-out of the Aero system on these ships differs 
slightly from the steamship equipments heretofore in- 
stalled. There are three centres of distribution or switch 
boards, which are placed on deck C, the situations being 
forward at the stairways used by the officers and ship's 
crew, midships in the vicinity of the first-class companion- 
way and aft at the stairway in the second cabin. From 
these switchboard cabinets the copper tubing circuits 
radiate, being threaded through the various compart- 
ments, state-rooms and lockers, returning ultimately to 
the switchboard, making a complete loop in every instance. 
One end of the loop is in a sensitive diaphragm which, in 
the case of fire in the section covered, the air in the tube 
expanding, moves to the contact point, thus closing the 
electric circuit. The other end of the tube is connected 
to a testing valve by which the exact condition of each 
circuit and all its electric connections can be accurately 
determined at any time by the officer in charge. There 
are two annunciator boards, one in the engine-room—a 
cabinet with a glass front, on which is outlined the diagram 
of the ship—which indicates the exact part of the ship 
and the deck affected in the case of fire. A duplicate 
of this apparatus is placed in the pilot-house, so that in 
the event of fire in any portion of the ship affecting any 
circuit a general location, whether forward, midships or 
aft, starboard or port, and the deck, is shown by the 
indicators.’ A fire bell in the engine-room and a “still 
alarm ”’ buzzer in the pilot-house sound to call attention 
to the indicators. The sub-switchboards mentioned in 
the foregoing each contain a buzzer for a “still alarm, 
and in the event of fire will call attention of the stewards, 
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officers or any of the ship’s people to that cabinet where is | or the one forward. No alarm is given on any of the switch- 
indicated the exact position of the outbreak. In the event | boards except the one situated in the area where the fire 
of fire aft affecting the after board, no indication is given | occurs. This minimises the danger of panic among either 
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passengers or crew, and as the Aero picks up its alarm 


in the midships or forward boards, but the main annun- 
** within seconds ”’ of the outbreak, it enables the fire to be 


ciator in the engine-room and the duplicate in the pilot- 
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Fig. 7—MIDSHIP AND OTHER SECTIONS 


house both register. A similar operation takes place; dealt with in its incipient stage, and thus extinguished 
should the fire affect the circuits of the midships board | without the necessity of giving a general alarm. While 


the installations of the Aero system on shipboard up to 
date have been mostly on passenger boats, these Great 
Northern liners having considerable cargo space are pro- 
tected throughout, the Aero tubing being run along the 
steel ceilings in the lap joint of the steel plates, thus 
lying out of harm’s way and at the same time being advan- 
tageously placed for gathering heat effects and responding 
to the rapid rise of temperature. 

The steam-steering gear, windlass, capstans and hoisting 
winches were all supplied by the American Engineering 
Company, of Philadelphia. The steering engine is of the 
differential type, with cylinders 14in. diameter by 14in. 
stroke, controlled by an automatic reverse valve. The 
engine can be operated directly at the engine or by tele- 
motor from the pilot-house. 

The construction of the vessels was carried out under 
the supervision of Mr. C. C. Lacey, marine superintendent 
| of the Great Northern Steamship Company, while their 
| design was worked out in accordance with suggestions 
: from the representatives of the owners by the staff at the 
Cramp shipyard under the direction of Mr. W. A. Dobson, 

naval architect, and Mr. J. F. Metten, chief engineer. 








BOOKS OF REFERENCE. 


A copy of the first edition of a new American book of 
reference has just reached us. Its title * Railroad 
Field Manual for Civil Engineers,” and it has been compiled 
| by Dr. William G. Raymond, who is Professor of Civil 
Engineering and Dean of the College of Applied Science in 
the State University of Iowa. In this country the book 
can be obtained from Chapman and Hall, price 12s. 6d. 
net. It is divided into eleven chapters, which deal 
successively with ‘Simple, Compound and _ Vertical 
Curves ;”’ ‘The Spiral;” ‘‘ Logarithms and Trigono- 
metric Functions ;’’ ‘*‘ Location Theories and Tables ;”’ 
‘Estimating and Construction Tables;” ‘* Turnouts 
and Crossovers;”’ ‘‘ Azimuth, Latitude and Time;”’ 
‘Tables for Metric Curves;’’ ‘‘ Miscellaneous Tables ; ”’ 
‘‘ Adjustment of Instruments;” and “ Sexagesimal 
Trigonometric Functions.” Many of the tables. given 
have been specially worked out and have never been 
published in any other book. Apparently all the illustra- 
tions and curves have been drawn expressly for the 
volume, and they are all of them particularly clear. A 
word must be said in praise of the printing, which is 
uniformly good. The book is eminently practical through- 
out, but as the author remarks in his preface it is ‘‘ made 
on a new plan which is not expected to gain immediate 
favour, but which it is hoped will eventually appeal to 
railroad engineers as sensible and worthy of adoption. 
because it will save time and lessen the liability of error.”’ 
The author, it may be added, divides the degree decimally 
and not sexagesimally. 

Another new book of reference has reached us. It is 
McGibbon’s “‘ Marine Engineer’s Pocket Book,” published 
by James Munro and Co., Limited, of Glasgow, at 10s. net. 
In introducing the work the author explains that during 
his career as a teacher of engineering he made many 
notes for his own use and for the instruction of others, 
and that as these notes were expressed in simple language, 
easily understood by sea-going engineers, he had thought 
it advisable to compile them as a pocket book for marine 
engineers. The distinguishing feature of the volume 
is the division of the subject matter into sections, each 
designated by a letter of the alphabet. There are fifteen 
divisions, and the commencement of each division is 
easily found by means of a thumb index. A table of 
contents at the beginning of the book shows in what 
section any particular subject is dealt with. Each section 
has in addition its own particular index, and reference 
is given to other sections in which kindred matters are 
also discussed. Then, too, there is a complete general 
index. It is easy, therefore, to find what is sought. The 
information given appears to be precisely that which would 
be useful to those for whom the book has been particularly 
prepared. Section B, for example, treats of barometers, 
beams, boilers and bunkers; Section C of clearance 
(piston), coal, condensation, condensers and corrosion ; 
Section D with diagrams (indicator) and displacement, 
and so on. The author has endeavoured to solve all 
problems without using advanced mathematics, but he 
has avoided, where possible, giving rules without a proof 
for them. There are numerous illustrations, some of 
which have evidently been specially prepared and are 
very good. There are others which are palpably prints 
from blocks which have been used many times before, 
and they are by no means equally good. The book as a 
whole should certainly be found to be of value to marine 
engineers. 


is 








How some accidents to railway servants occur is 
revealed in one of the reports of the assistant inspecting 
officers in the Blue-book on accidents which occurred 
during the three months ended December 31st last. A 
porter was cleaning some points when he was knocked 
down by a train, but, fortunately, not killed. The man 
thought that the train was going along the main line, but 
the position of the points should have told him otherwise. 
He was not, however, sufficiently experienced to appreciate 
this, nor did he know the signals controlling the movement. 
The man had been in the service six weeks, and part of 
his duty was to clean and oil twenty-nine pairs of points. 
A temporary goods porter, who himself had very little 
knowledge of signals, went round with him for a couple of 
days, and then the station master inquired of the new 
hand if he knew the work. On receiving an affirmative 
reply the man signed a declaration to that effect. The 
inspecting officer says that the station master took no 
steps to find out by personal observation whether or not 
the man was sufficiently acquainted with the signals 
applying to the particular roads and the portion of the 
ground over which he had to work. He merely obtained 
his signature and let it go at that. The report adds that 
the attention of this company has previously been drawn 
to the employment of inexperienced men on this work, 
and the strongest possible action should be taken by it to 
ensure that this does not occur in future. 
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THE AUTOMATIC LOOM. 
No. IIL.* 

THE Ideal automatic loom, made by the Stafford 
Company, Readville, Mass., which differs from the 
other looms described in that, instead of replenishing, it 
changes the shuttle when the filling runs out or breaks, 
the change being effected when the loom is stopped. 
With this object a reserve supply of shuttles is kept 
in & magazine attached to the breast’ beam. The 
filling fork indicates the absence of weft, and the 
loom stops with the shuttle in the box at the magazine 
end. The empty shuttle is then ejected into a box, 
a fresh shuttle carried from the magazine and placed 
in the lay, and the loom restarts weaving exactly as 
though controlled by a weaver operating a plain 
loom. The loom is equipped with a mechanical 
warp stop motion, simple and positive in its action, 
each end of the warp being controlled by one drop 
wire and being so arranged that on the breakage of 





Fig. 9-THE IDEAL SHUTTLE CHANGING LOOM 


a warp end the loom stops automatically, rendering | 
it necessary for the attendant to piece the broken end |. 


before the loom can be restarted. This loom has 
been very extensively adopted in America. In one 
mill at Lexington, North Carolina, we are informed, 
the weaving shed is equipped with 680 Ideal looms, 
each of which is operated by its own electric motor. 

The accompanying illustration—Fig. 9— represents 
a general view of the standard 40in. automatic loom 
equipped for two-harness work, while Figs. 10, 11 
and 12 are end and front elevations showing clearly 
the principal features of the automatic shuttle- 
changing motion. In the drawings, Figs. 11 and 12, 
K is a combined friction pulley and bevel gear wheel, 
and I is an oblique shaft having a bevel pinion J on 
one end and a worm H on the other. The pinion J 
engages with the bevel gear wheel and the worm H 
with the worm wheel G. By these means the con- 
tinuous motion of the pulley K is transmitted to the 
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Figs. 10, 11, and 12—PRONT AND END 


wheel G, whose speed is comparatively slow. This 
worm wheel is loose on the shaft L and carries no 
load until brought into use by means of the filling 
fork, which detects the absence of weft in the usual 
way, and through its connection gives the impetus 
to the change shaft. This is accomplished by means 
of the connection C E and the clutch lever F, which 
is mounted on a hub keyed to the cross shaft, the lever 
F being caused to engage with the disc cast integral 
with the worm wheel. The result is that the cross 
shaft derives motion from the worm gear. 

Through the medium of the cams on the opposite 
end of the shaft—shown in Fig. 12—the changing of 
the shuttle is effected. These cams are three in 
number, two being cast together and the third 
secured to the other two in such a way that it is 
impossible for them to get out of time. In Fig. 12, 
S indicates the conveyor lever cam and W the starting 
lever cam, which is cast in one with the front board 


* No, I. appeared July 23rd, 


that operates the cross shaft at D—Fig. 11. 


, to clear the collar F' on the rod Y. 





cam. The last-named is the edge cam shown in 
contact with the roller on the lever N. 

The operations controlled by the cams are as 
follows :—As the cross shaft revolves the cam 8S 
moves the conveyor lever forward to receive a fresh 
shuttle from the magazine T. The cam W, through 
the lever N and rod O now raises the front board M 


to permit of the ejectment of the spent shuttle by the | 


continued action of this same lever N, which brings 
into operation the ejector Q, and thus throws out the 
shuttle to be guided by the leather apron P! into the 
box I’. The conveyor lever then starts back, carrying 
a fresh shuttle, the front board being kept raised to 
allow of the placing of the shuttle in the box. 
front board is then closed by means of a spring and 
the conveyor lever starts towards its normal position. 
The starting lever cam W now gives motion to the 
lever X, and this motion is continued through the 
shipper rod Y, and the lever Z throws in the shipper 
handle and starts the loom in motion. By this time 


| the conveyor lever will have returned to its normal | 


position, and the clutch lever F—-Fig. 11—coming 
in contact with the cam lever E is thrown out and 
the cycle of operations is completed. The cross 
shaft and all the parts are now idle, and remain so 
until it is again necessary to supply a fresh shuttle. 
The entire operation is effected by a single revolution 
of a cam. 

Referring back a little, it will be remembered that 


the fall of the ejected shuttle is checked by the plate | 


C!, so that it falls easily and without shock into the 
box, and injury to the shuttle is prevented. The 


plate C! has, however, a further function to perform. | 


It also prevents the possibility of there being two 
shuttles in the loom at one and the same time. 
plate C! acts in connection with the weighted lever D! 
and the hook E!. Normally, as the conveyor lever R 
moves forward to receive a new shuttle the hook 
engages in a recess which can be seen in the conveyor 


lever R. This hook is released when the spent shuttle | 


falls on the plate on its way into the receiver box, 
and thus frees the conveyor lever, so that it can 
perform the rest of its functions. But if no shuttle 
is ejected the hook remains engaged with the conveyor 
lever and the latter is held out of engagement with 
its cam. The cam thus completes its rotation 
without giving motion to the conveyor lever ; 


Another safety device guards the motion 
This 
device renders it impossible for the worm wheel to 
give motion to the cross shaft unless it is thrown into 
engagement in the normal way through the filling 
fork. The magazine also yields to prevent breakage 
of the shuttle if caught. 

The warp stop motion is driven by the gear G! 
—Fig. 12—on the bottom shaft. This wheel drives 


not start. 


the gear wheel H!, on which is a cam that gives a | 


reciprocating motion to the lever L'. The follower 
bar is driven by N? and receives motion from the rod 
0! and a erank and swivel on the driven gear shaft. 





As the follower bar travels backward and forward | 


it causes the hook J!, by means of a wire connection, 
If, however, the 
motion of the follower bar is arrested by a fallen drop 
wire K’, of which there is one for each warp end, 
the hook is not lifted, but engages with the give-away 
collar F! on its movement, when as it moves forward 
it carries the rod Y with it. This rod knocks off the 
shipper handle and stops the loom. 

The Phenix automatic loom, which was described 
and illustrated in THE ENGINEER of July 23rd, is 
made by W. Dickinson and Son, Blackburn. 








GREAT activity, it is reported, is being shown in Japanese 
shipyards, forty-three ships now being under construction, 
while many orders are still being discussed. Builders 
are said to be reluctant to accept orders, as they anticipate 
a scarcity of materials. 


The | 


The | 


no | 
new shuttle is placed in the loom and the loom will | 


OBITUARY. 


MAJOR A. M. DOWNIE. 


WE regret to have to record that Major A. M. 
Downie, of the 5th Highland Light Infantry, died 
}on July 23rd of wounds received on the 12th of 


| that month during the operations in the Gallipoli 
Peninsula. Major Downie was the managing director 
of the firm of Duncan Stewart and Co., Limited, 
| of Bridgeton, Glasgow, to which responsible position 
'he was promoted when only thirty-nine years of 
age. He was the son of the late Mr. James Downie, 
| of Bertrohill House, and was born in Lanarkshire in 
| 1875. After receiving his early education at Allan 
Glen’s school in Glasgow, he entered Glasgow 
University and eventually took the degree of B.Sc. 
(Eng.). Thereafter he entered the firm above 
mentioned, and had much to do with its work abroad 
in the supply and equipment of plant for sugar 
| refinery. His business frequently called him to 
| places that are not just in the beaten tracks of civilisa- 
tion. 

Major Downie was a Whitworth scholar and an 
Associate Member of the Institution of Civil Engi- 
neers. Keen and capable in business, he was likewise 
in his soldiering. He joined the 5th Volunteer 
Battalion the Highland Light Infantry early in life 
and rose through the posts of lieutenant and captain 
to field officer rank, which he held at the time of his 
death. . 

Major Downie’s loss will be keenly felt not only in 
the wide business circle to which he was attached, 
but among a wide circle of friends. 








ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 


Headquarters : Marconi House, Strand, London, W.C. 
Drill Centre: (By kind permission of Lieut.-Col. A. E. Le 
Rossignol), Headquarters of London Electrical Engineers, 
46, Regency-street, London, S.W. 
COMPANY ORDERS. 
By Lieut.-Col. C. B. Clay, V.D., Commandant, 
for week ending August l4th, 1915. 
Monday, Wednesday and Friday.—Drills, 6.30 and 7.30 p.m. 
Applications for Enrolment..—All applications for enrolment 
should be sent to the Commandant, Marconi House, Strand, 
from whom all particulars can be obtained. 
E. G. FLEMING, 
Company Commander and Acting Adjutant. 








Discusstne the scarcity of high-speed steel in the 
United States, the Jron Age says that tool steel manu- 
facturers find conditions in their market almost without 
a parallel. The supply of tungsten is practically the 
measure of the high-speed steel situation, and under the 
increasing scarcity of ferro-tungsten, prices of the alloy 
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ELEVATIONS OF THE IDEAL AUTOMATIC LOOM 


and of steel in which it is used have gone up to a high point. 
From 60 cents a pound at the beginning of the war ferro- 
tungsten rose to more than 1 dol. per pound of 
contained tungsten in April. In May 1.50 dols. a pound 
was paid, and recently as high as 2.50 dols. was reported 
on 6 ten-ton transaction, while offers of that price for all 
that could be furnished have brought out very limited 
quantities. At the same time some sellers have continued 
to furnish the metal to their customers at 2 dols. a pound, 
though their ability to make deliveries has definite limits. 
The unprecedented demand for lathes and other machine 
tools and the large contracts for shells, which together 
are responsible for what is well-nigh a famine in tungsten 
steels, are regarded by our contemporary as promising a 
continuance of the present demand for the latter for 
months to come, if not an increasing demand. No early 
relief is to be looked for through an increase in the supply 
of tungsten. Meanwhile something can be done in the 
substitution of other alloys, but at the sacrifice of the 
cutting power of the tools. To some extent tool users 
may be forced before the year ends to take carbon steels 
and the self-hardening steels which were in use before the 
introduction of high-speed steel. 
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RAILWAY MATTERS. 





THE Italian State Railways Administration has opened 
a London office at No. 12, Waterloo-place, Regent-street, 
under the charge of Mr. William Stormont. 


WE regret to have to announce the death at sea on the 
21st ult. of Mr. Arthur Edward Cruickshank, the general 
manager of the Gold Coast Railways and formerly traffic 
manager of the Uganda Railways. 


In the main booking hall at Liverpool-street station 
nearly the whole of one side has been taken up with a roll 
of honour of the 3800 servants of the Great Eastern 
Railway who have joined the colours. 


THE United States consul-general at Valparaiso has 
reported that the Italian State Railways administration 
has made arrangements with some timber merchants in 
Chile to be supplied with 10,000,000 Chilian sleepers at 
the rate of 2,000,000 per annum. The sleepers are to be 
2.40 m. (94.49in.) by 14 em. (5.5lin.) by 24 em. (9.45in.), 
und about fifteen sleepers will go to the ton. 


THERE has been brought from the London and South- 
Western carriage works at Eastleigh and placed in a pro- 
minent position at Waterloo Station one of the carriages 
that were in use on the Bodmin and Wadebridge Railway 
when it was a separate concern. The coach was in use 
from 1834 to 1886 and stands on some of the original 
permanent way which is laid on granite blocks 20in. by 
20in. by 12in. The rails weighed 42 lb. per yard and were 
laid on a 6ft. gauge. 


THE sending of railway telegrams in code is very rare 
in the United States. One company—the Missouri, 
Kansas and Texas—has, however, commenced ‘its use 
by codeing seventy-five of the phrases most commonly 
used. This company has also established a strict censor- 
ship over all telegrams so as to ensure that the wires are 
only used in urgent need. These efforts have effected a 
reduction, in some offices, of 50 per cent. in the amount 
of telegraphing. As an illustration of how the wires 
used to be employed for unimportant messages, it may 
be remarked that a roadmaster sent a telegram to each of 
his forty section foremen instructing them to cut the grass 
at all bridges and to acknowledge the instructions by wire. 


THERE have recently been renewed some electrically- 
operated shunting signals that were fixed by Mr. W. 
Sykes at Victoria Station, London, Chatham and Dover 
Railway—now the South-Eastern and Chatham Railway 
—nearly forty years ago. No additional levers were 
necessary for the installation of these signals; all that 
was required was a small switch near the point lever. 
This had to be turned for a shunt-in or a shunt-out move- 
ment before the point lever was pulled, and the completion 
of the stroke of the point lever led to the corresponding 
signal being lowered. The first movement of the point 
lever from the reversed to the normal position caused the 
signal to go to danger; this was necessary before the 
points could be restored. 


THE question of the Worksop and Bawtry Railway has 
now undergone another change. In this column in our 
issue of May 7th last we mentioned that an application 
for a light railway had been made by the South Yorkshire 
Joint Committee, but that in the face of this a Bill for an 
ordinary railway had been deposited. This latter, we 
stated on the 30th ult., had been withdrawn. The reason 
for this is now apparent—the scheme for the light railway 
is to be proceeded with. The application of the Joint 
Committee—which is for a line from a colliery line already 
authorised to Pickhill Colliery only and shorn of the pro- 
posed new line connecting the Great Northern at Bawtry 
with the Great Central at Bawtry—has already been heard 
by the Light Railway Commission. 


An American contemporary, in commenting on the 
Quintinshill accident and in pointing out that had 
track-circuiting been in use, the signals for the troop 
train could not have been lowered, says :—‘* While there 
has been in the past some real, and more fancied, reason 





for hesitancy in adopting track circuits in the British 
Isles, on account of the light equipment and in some cases | 
the wooden axles which have been used...” This 
is a case of the little knowledge that is a dangerous thing. 
The reference is obviously to the Mansell wheels, and we 
overlook the obvious slip in writing wooden axles for 
wooden centres. These centres or discs prevent such 
wheels short-circuiting the track-circuit current, but that 
difficulty has been overcome by bonding the tire and 
hub together. 


IN reporting on an accident at Liverpool-street Station, 
Great Eastern Railway, in which one platelayer was 
killed and another injured, Mr. Armytage, an assistant | 
inspecting officer of the Board of Trade, said that, according | 
to Rule 273 (c) it is the duty of the man in charge of a gang | 
to appoint one or more look-out men as may be necessary, | 
and to satisfy himself that the look-out man is stationed 
in a suitable position. At Liverpool-street, twelve men, | 
including a ganger and second man, are employed on the | 
permanent way during the daytime. The men are 
divided into two gangs, but neither the ganger nor second 
man work with the other men. Each gang has a look-out, 
but there is no one who can be said to be in charge, and 
Mr. Armytage suggests that in order that Rule 273 (c) 
may be properly carried out this should be remedied by 
giving each gang a responsible leader. 


Or the principal railway companies which have declared 
their dividends for the first half of this year, the rate in 
all cases is the same as a year ago, with the following 
exceptions :—Barry pays 9} per cent., as against 10 per 
cent.; Great Central failed to pay anything on its 4 per 
cent. 1889 stock a year ago, but now pays in full; Great 
Eastern pays 4 per cent., as against } per cent.; Lancashire 
and Yorkshire pays 3} per cent., as against 3 per cent.; 
London, Chatham and Dover first preference pays 4 per 
cent., as against 44 per cent.; the North Staffordshire 
pays 34 per cent., as against 3? per cent.; Taff Vale pays 
33 per cent., as against 4 per cent.; Metropolitan 1 per 
cent., as against 14 per cent.; Dublin and South-Eastern 
ordinary received | per cent. a year ago, but nothing this 
year—the preferred stock is the same. At the time of 
writing the Furness, Great Western, London and North- 
Western, North London, and all the Scottish but the 
Highland, dividends had not been declared, { 








NOTES AND MEMORANDA. 





TE total production of Portland cement in the United 
States in 1914, according to the United States Geological 
Survey, was 88,230,170 barrels, valued at £17,039,451 ; 


the production for 1913 was 92,097,131 barrels, valued at | 
The output for 1914 represents a decrease | 


£19,282,837. 
in quantity of 3,866,961 barrels and a decrease in value 
of £2,243,386. The value assigned to the production is 


computed on the basis of 3s. 10.35d. a barrel, the average | 


value of the Portland cement shipped in 1914. 


THE growing recognition of radium as an important 


factor in geological processes has led to a multiplication | 


of analyses of rocks and soils for that substance. With 
the object of obtaining further evidence on the question 
of the distribution of radium in the ocean, which at a 
minimum estimate contains 1000 tons of the element, a 
careful examination has been made of the water of the 
Gulf of Mexico. The measurements were made in the 
usual type of vacuum emanation electroscope, and the 
results, with those of other observers, show that the 
average value for the radium content of 1 litre of sea 
water is 1.2 ~ 10-!2gramme, representing a total amount 
of 1400 tons in the sea. 


Previous to the outbreak of war it was decided, says 
a contemporary, to undertake an aerial photographic 


survey of German South-West Africa, and estimates were | 


worked out as to the cost of such an enterprise. The method 
to be adopted was to use two dirigible balloons, and to 
make a series of aerial photographs from which geo- 
graphical charts could be constructed. It was proposed 
to work the dirigibles at an average height of 3000ft. 


for five hours a day. The total cost for the survey was to | 


be close upon £2,000,000, while the time required was 
thirteen years. By working at a height of 6000ft. for ten 
hours a day the cost would be reduced by two-thirds, and 
the time to 3} years. Formidable as this may seem, it 
represents a great saving over the ordinary triangulation 
method. 


Two powerful American trench-digging machines, says 
the Scientific American, have been in operation for some 
time at the Canadian camps, where men who will ulti- 
mately be sent to the fighting front are being trained. 
These men are already thoroughly acquainted with life 
in the trenches, but the trenches have been dug for them 
by the American machinery referred to, thus relieving 
them of the hard shovel work. This innovation was 
originated by General Sam Hughes, commandant of the 
Canadian militia, and has proved to be quite successful. 
At one of the camps two of these machines dug seven miles 
of trench, 5}ft. deep, with a 2ft. bottom, in ten days. They 


are readily moved about under their own power and dig | 


trenches of any reasonable depth or width with straight 
or sloping sides, delivering the spoil taken therefrom on 
either side or both sides of the trench. 


Ir is stated by the English Mechanic that in the United 
States there appears to be a likelihood of a reduction in 
the cost of the fuel gas used in autogenous welding, through 
the discovery of an adequate substitute for the usual gases. 
This substitute is a semi-natural gas obtained from the 
waste gas from oil wells, and is known as ‘“ gasol.” 


can be produced at about 0.001 dol. per cubic foot, and | 


its heating capacity is claimed to be even greater than 
that of acetylene. It is collected at the point of origin 
and compressed into liquid form. The liquid gas has a 
specific gravity of about 0.5, or one-half that of water. 


One quart of the liquid weighs about 1 lb., and produces | 


approximately 10 cubic feet of gas. The containers in 
which the gas is shipped weigh approximately 100 lb., 
and have a capacity for 100 Ib. of the liquid ; accordingly, 
they hold approximately 1000 cubic feet of gas, which 
has a total heating value of about 2,000,000 B.Th.U. 


IN a paper on the design of hulls for hydro-aeroplanes 
read by Mr. H. C. Richardson before the American Society 
of Marine Engineers, the following conclusions are arrived 
at :—(a) The “step” should be close to the position of 
the centre of gravity in order to eliminate a nosing tend- 
ency ; to facilitate change of trim while planing, and to 
avoid change of balance when getting away or landing. 
(6) Hollow V-sections keep the spray down, cut the water 
more easily and cleanly, plane better and generally reduce 
shock on landing or when ploughing through broken 
water, and practically eliminate the necessity for using 
shock absorbers. In practice, it is added, care must be 
exercised to keep this sharp keel clear on side landings 
or when running on the nose, as the keel tends to bite 
suddenly and steer strongly. (c) A shallow step is sufficient, 
but ventilation is essential to facilitate counteracting 
suction effects. (d) The bottom in front of the step should 
be inclined to the axis of the machine, but the inclination 
must not be so great as to cause planing before the controls 
are effective. (e) The bottom in rear of the step should 
rise strongly, as this favours a steepening of the planing 
bow before suction is eliminated, and gets the tail well 
clear when planing begins. 


AN interesting paper on the “‘ Classification of Alternat- 
ing-current Motors’’ was presented recently by Mr. V. A. 
Fynn to the American Institute of Electrical Engineers. 
In this paper, says the Electrical World, some forty-four 
different varieties of alternating-current motors are 
classified, and the suggestion is made that there should 
be nine more for a full list. The list is long enough to 
surprise all but specialists in this line of electrical engineer- 
ing development. The basis of analysis for the classifica- 
tion given in the paper is the separation of the magnetic 
flux in the machines into their components, and particu- 
larly into neutralising and magnetising components. 
There can be no doubt, proceeds our contemporary, that 
the customary nomenclature of the* present’ day with 
regard to alternating-current motors is very defective and 
quite incapable of distinguishing adequately between 
the various types. On the other hand, it is doubtful 
whether the names proposed by the author are suitable 
for industrial use, however well they may serve to dis- 
tinguish between types. For example, the name “ In- 


ductively-neutralised single-phase series motor, with two 
conductively related rotor circuits” is surely better 
adapted to the needs of the next world than of this, 
wherein time and patience are limited, 


It | 


MISCELLANEA. 


| 





| WE learn that a coal bureau has been established in 
| Holland under the auspices of the Government, for the 
| purpose of organising the coal supply of the country, 
which has been seriously curtailed by the regulations 
made by the United Kingdom and Germany since the war 
| began. 

In the House of Commons recently Mr. Harcourt in- 
formed Sir C. Henry that twenty-five men were at present 
employed on the roof of Westminster Hall, and a varying 
number in the contractors’ yard. Any postponement of 
the work would, he explained, involve a serious risk of the 
roof collapsing. 


In the first five months of this year Italy’s foreign trade 
reached a total of 2411.7 million lires, as compared with 
| 2562.7 millions in the same period in 1914. Imports were 
1325.9 millions, showing a diminution of 196.8 millions, 
and exports were 1085.2, showing an increase of 45.2 
millions. The debit difference between imports and 
exports amounted to 240.7 millions, as compared with 
482.7 millions, being an increase of 242 millions. 


ARRANGEMENTS have been made by the Minister of 
Munitions with the Army Council whereby questions 
| affecting the release from the Army of skilled men in the 
engineering and kindred trades for work on munitions of 
war will be dealt with, in the first instance, by the Ministry 
of Munitions. All applications in this connection should 
be addressed to the Director, Labour Supply Department, 
| Ministry of Munitions of War, 6, Whitehall-gardens, 
| London, S.W. 


Hypro-ELEctric development in the districts of the 
United States lying along the Rocky Mountains and west 
to the Pacific Coast is, according to Power, progressing 
with remarkable rapidity. Before many years it will be 
| possible for almost all the railway systems lying within 
| these States to be converted from steam to electric power. 
| The recent opening of the Panama Canal to shipping from 
| eastern supply depéts to Pacific Coast ports will, it is 
| added, hasten this conversion process, inasmuch as every 


| 


| possible economy of transportation will be necessary to 


| hold a fair share of the through business. 

| THE net tonnage of vessels passing through the Suez 
| Canal in 1913 showed a decrease of 241,236 tons as com- 
| pared with 1912. The reduction of the transit dues to 
| 5s. 24d. per ton from January Ist, 1913, together with 
the slight reduction of tonnage, had the effect of reducing 
the transit receipts to £5,092,423 in 1913, as compared 
with £5,485,375 in 1912. In the early months of 1914 
traffic improved, showing an increase of 254,497 net tons 
for the first six months, as compared with 1913, while the 
transit receipts increased £85,208. Traffic through the 
Canal after the war began decreased considerably. 


Tue South African Institution of Engineers has, says 
the South African Mining Journal, resolved to offer its 
services to the Union Government for the investigation 
of any proposals of a technical nature brought forward 
in South Africa which purport to assist the arms of the 
British Empire. It was further resolved that the Council 
of the Institution be instructed to issue through the Press 
an appeal to technical men to submit any proposals or 
| ideas having for their object the advancement of the 
British cause; and to form committees to consider 
proposals submitted, and, if deemed advisable, to forward 
the suggestions to the Union and British Governments. 


THERE are two by-product coke oven plants in Canada 
which produce 67 per cent. of the Canadian coke output. 
These plants are situated at. Sault Ste. Marie, Ont., and 
at Sydney, N.S. Since the outbreak of war the latter 
plant has been installing a benzol recovery plant, but in 
Western Canada there are numerous beehive coke ovens 
which do not save any by-products whatsoever. Further, 
while large quantities of tar are recoverable from local 
gas plants, no industries have been established for the 
refining, separation and use of the products obtainable 
from it. It is being strongly’urged that Canada should 
set about taking up the manufacture of coke oven by- 
products in order to compete with the corresponding 
German industry. 


At the close of the annual convention of the Canadian 
Manufacturers’ Association, held at Montreal, Brigadier- 
General Bertram, chairman of the Canadian Shell Com- 
mittee, outlined the work that had been done in the develop- 
ment of shell making in Canada. The first steps, he said, 
were taken on September 2nd last, when several manu- 
facturers had a conference with the Minister of Militia 
and other officials at Ottawa. As a result, the manu- 
facturers were organised to undertake the work. The 
first order was for 200,000 15-pdr. and 18-pdr. shrapnel 
shells. Since then orders have been placed amounting in 
all to 9,000,000 shells, consisting of i5-pdr. and 18-pdr. 
shrapnel and 18-pdr. and 60-pdr. high-explosive shells. 
In addition, orders have been placed for 100,000 cartridge 
eases, 5,000,000 fuses, 2,000,000 primers, &c. Up to the 
beginning of June, 650,000 shells had been produced. 
One hundred and thirty firms were engaged in the work 
of machining and assembling. Others were occupied in the 
manufacture of blanks, bullets, discs, cartridge cases, &c., 
the total number of factories engaged being 247. 


TEN months’ war operations have wiped out approxi- 
mately 2 per cent. of the world’s merchant tonnage. A 
careful record of the vessels of all classes destroyed by 
various means, from August, 1914, down to and including 
June 30th, made by a contemporary, shows that 511 ships 
have been eliminated from the available tonnage. These 
ships had a total gross tonnage of 915,457. The tonnage of 
some of the ships given in the record could not be learned. 
Therefore, the aggregate gross tonnage stated is in reality 
within the actual losses. When the war broke out the 
world’s merchant tonnage of all classes was approximately 
48,000,000 gross tons. Germany had in all parts of the 
world a gross ship tonnage of about 5,082,061 tons. 
Great Britain led all the nations with an aggregate gross 
tonnage of 20,431,534 tons. Without taking into account 
the number or tonnage of enemy vessels held or captured 
by the respective belligerents, this country’s gross tonnage 
in the first ten months of war was reduced by 609,934 tons. 
A total of approximately 327 vessels flying the Union Jack 
were destroyed by submarine, mine and similar -war 
operations, 











134 THE ENGINEER Ava. 6, 1915 








THE PASSENGER STEAMERS GREAT NORTHERN AND NORTHERN PACIFIC 
WILLIAM CRAMP AND SONS SHIP AND ENGINE BUILDING COMPANY, PHILADELPHIA, BUILDERS 


(For description see page 129) 
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A Year of War. 


For a year the British Empire has been engaged 
in a war without parallel, a war which makes all others 
dwarfs and pygmies, mere samples of what the future 
held. As yet the end is not in sight. Whether it be 
still far off or nearer than we have any reason to 
suppose, no one can say. The Central Powers, like 
a wrestler whose power of resistance gives way 
suddenly under the relentless pressure of his opponent, 
may collapse at a moment’s notice; on the other 
hand, many a round may yet have to be contested 
before their strength is exhausted. Their enemies 
do not know, possibly even they themselves do not 
know, how much or how little more they can endure. 
Of one thing only are the Allies sure: that be the 
struggle short or long, be it over this October, as the 
Kaiser is said to have promised a company of bankers, 
or be it long drawn out. they will not cease their 
efforts till they have crushed for a hundred years the 
spirit of unrest which raised this turmoil. We of 
to-day fight not so much for ourselves as for our sons 
and our sons’ sons. Our one thought now is so to 
carry the fight that they may never be called upon to 
make the sacrifices of blood and treasure that we are 
making. We are fighting not only to preserve the 
present integrity of “our dear, dear land,” but to 
guard her against violation in the future. To do this 
the war must be fought to a finish ; it must be fought 
till Prussia is incapable of another stroke, till the 
Allies can impose an uncompromising peace upon her. 
That is not to be done quickly. We must look with 
doubt upon all hopes that the economic pressure will 
beat Germany. A determined enemy can fight long 
on empty pockets ; a bankrupt nation possessing in 
its own borders the raw stuffs from which war material 
is made can still resist. Germany has inexhaustible 
supplies of iron and coal, aluminium she may win from 
her soil, nitrates she may extract from the air, copper 
and lead may be taken from other uses to which they 
have been put. Her manufacturers may work with- 
out profits, her labourers with no pay but their daily 
bread. Only one thing can we exhaust—the supply 
of manhood. Under the fearful strain we know that 
this element in Germany must ultimately give way, 
and then the end of the war that we desire will be at 
hand. 

Great Britain has been much criticised for her part 
in the struggle, chiefly by her own people; but, 
looking back over the past twelve months, we must 
confess to more astonishment at what she has done 
than to regret at what she has left undone. To have 
raised in that time a volunteer Army of nearly three 
million men, to have equipped it with arms and 
ammunition, to have transported thousands of troops 
from the far frontiers of our Empire and to have landed 
them without a single serious mishap at the seats of 
war, are things which no other nation was called upon 
to perform, which no other nation could have per- 
formed, and of which we claim we may be justly 
proud. Those who have criticised our Army have 
been blind to the silent work of our Navy. Not one 
of the things that we have enumerated above could 
have been effected without its help. In a few months 
it had cleared the seas of enemy ships, and its ceaseless 
pressure keeps the warships and merchant ships of 
Germany and Austria in their own harbours, 
whilst great vessels of other nations go to and 
fro bearing the men and the material we need 
for the war, as well as ordinary merchandise. 
Germany has sought to impose a blockade by sub- 
marine attacks which defy all the rules of civilised 
warfare. But she has failed. She has destroyed 
some six or seven score of our ships, but she has 
hardly appreciably interfered with our commerce, 
and by her outrageous methods, particularly by the 
sinking of the Lusitania, she has involved herself in 
difficulties with America which may lead to more 
serious issues. When we think of the magnitude of 
the task we have accomplished the mistakes and 





faults appear small indeed. A machine that is working 
on an overload of many hundreds per cent. is not 
expected to give the same efficiency as one working 
at its proper capacity. The human machine is as 
subject to this law as any mechanical device. Under 
such circumstances an efficiency of fifty or sixty would 
be regarded as admirable, and we venture to claim 
for the British Empire that it has reached a far higher 
figure than that. Mistakes have been made, efforts 
and money and men have been wasted; but we 
assert, with no fear of contradiction, that not one- 
quarter of all we have done has been useless, and that 
our efficiency, regarding the whole nation as a war 
machine, has been under the conditions marvellous. 
It has been said that we have not yet done enough, 
that we are not yet working to full capacity, that we 
are capable of a still greater overload. Well, we 
may claim, after Mr. Lloyd George’s speech last 
week in the House of Commons, that if there is 
anything more we are capable of doing we are going 
to do it. We are going still further to increase the 
overload. Such statements we are not in a position 
to discuss. The figures on which an argument against 
our present output could be based are very pro- 
perly locked up in the War-office and the Admiralty. 
But we do know that all the principal engineering 
works of the country are engaged upon war material of 
one kind and another, that many new shops have been 
built, that enormous quantities of machine tools have 
been discovered somewhere, and that operatives have 
been found to work them. Let not adverse 
critics be blind to the conditions. We did not 
know when the war began that Britain was to 
be a workshop of the Allies. Had France and 
Russia been in a position to supply their own require- 
ments we could have supplied eur own without this 
great straining. We have been called upon to pro- 
vide our friends with enormous quantities of shells, 
and we say again with absolute conviction that when 
the full story is known the share that British engineers 
have played in this war will belie the critics. 

We look back upon the past year, then, with no 
sense of shame, save that we have had labour troubles, 
which it is hard or impossible to defend. We are glad 
to believe that even they are coming to an end, and 
to know that we enter upon the future stronger and 
better than when the war began. Our military and 
naval forces have been enormously increased and 
our industrial and scientific resources have been 
mobilised and reorganised. The war has not weak- 
ened us, but strengthened us. We have stood the 
fearful strain for twelve months and the only effect 
has been to make us more powerful, more united, more 
resolute, more certain of victory. This we owe to 
sea power, and sea power alone. Had our Navy 
been caught unready, had our ships been less powerful 
or less numerous than they were, had we failed to effect 
a defeat—for it is none the less a defeat, though it be 
pacific—of the German navy, this country would now 
be struggling with hunger and would be unable to 
assist its Allies with either men or material. To all 
critics we say that whatever our military failings may 
have been, they are a thousand times compensated 
by our naval success. Without that Germany might 
have torn Europe to shreds. We say this in no boastful 
spirit, but with thankfulness that those who attempted 
to diminish or to restrict the growth of our Navy were 
overruled by men of hetter judgment and of a fuller 
understanding of the meaning of sea power. 


The Excess Lime Method of Water Purification. 


ATTENTION has often been drawn in our columns 
to the excellent research work of Dr. A. C. Houston, 
the Director of Water Examination of the Metro- 
politan Water Board. Our readers are, for example, 
fully aware of the importance of his discoveries as 
regards the purifying effect of simple storage. He 
ascertained that the microbes of water-borne epidemic 
diseases could not survive lengthened sojourn in 
reservoirs, and that even without subsequent filtra- 
tion water from polluted sources might be rendered 
relatively, if not absolutely, innocuous by efficient 
storage for an adequate period. As the water supplied 
in the Metropolis is not only filtered but stored as 
well, and as the storage capacity is continually being 
increased, the water of London can be drunk with a 
sense of absolute security. And now Dr. Houston has 
gone a step further. Some years ago he ascertained 
that, as far as laboratory conditions were concerned, 
all the harmful bacteria in raw river water could be 
devitalised by the addition of milk of lime in quantity 
just a little more than sufficient to neutralise the 
bicarbonates. The “ excess” lime which had to be 
added was found to be small in quantity. Less than 
1lb. of quicklime per 10,000 gallons might suffice 
to render badly polluted soft water absolutely harm- 
less so far as bacteria were concerned. The results 
achieved in laboratories are not, however, always 








136 


THE ENGINEER 





Ava. 6, 1915 








reproduced under actual service conditions, and no 
one is better aware of this fact than Dr. Houston. 
He, accordingly, determined to try the “‘ excess lime ” 
process on a scale which approached much more 
nearly to that met with in practice. In his “‘ Eleventh 
Report on Research Work,” which has recently been 
published, and of which we give a précis on page 128, 
are set out the results achieved in two separate 
places, Aberdeen and Sunbury, with raw river waters 
of entirely different character, one being soft and the 
other hard. At Aberdeen the amount of water treated 
per day was 6} million gallons, at Sunbury nearly 
168,000 gallons. In both cases bacteria of the coli 
type were entirely devitalised as a result of the 
treatment, the water being rendered, from the 
bacteriological point of view, entirely harmless. 

The amount of lime which must be added in order 
to bring about the destruction of the bacteria varies, 
of course, with the chemical composition of the water 
being treated. A hard water naturally requires more 
than a soft water, since, before there is bactericidal 
action, all the dissolved bicarbonates in the raw 
water must be neutralised and there must be an 
excess of caustic alkalinity. Of the two cases 
instanced by Dr. Houston, in which the process has 
been carried out on a practical scale, the hard Thames 
water cost about 18s. 6d. per million gallons for 
lime alone for complete treatment, with lime at 21s. 
per ton. This was when employing 0.986 lb. of quick- 
lime per 500 gallons. The quantity used to treat 
the Dee water was 3]b. per 10,000 gallons. Ten 
thousand gallons of hard Thames water would require 
19.72 lb., so that Thames water is 6.57 times as 
costly to treat as Dee water. In other words, it 
would cost, for chemical only, about 2s. 93d. to 
treat Dee water with lime at 21s. per ton. There is 
a good big range between these two prices, but it 
has to be remembered that the difference is by no 
means wasted. It has been expended in softening 
the water. This softening, as Dr. Houston points 
out, would for many processes be of financial benefit 
to the consumer, who would need, for example, to 
use less soap to perform the same cleaning work. 
Boiler owners would also be relieved of the necessity 
of softening their own water. It must be remembered, 
however, that water treated by the “excess lime,” 
unless it be mixed with further water containing 
bicarbonates, will itself be caustically alkaline. 
Whether or not this featufe would be injurious to 
the health of the consumer is a point about which 
there may be difference of opinion. Dr. Houston 
thinks that such a quantity as remained in the treated 
Dee water could not possibly harm the large majority 
of persons and would be positively beneficial to some. 
The treated Dee water was fifty times weaker than 
ordinary medicinal lime water, so that fifty times 
as much of it would have to be drunk in order that 
there might be the same effect as that produced by 
a regulation dose of lime water. It should be remem- 
bered, however, that in the case of some hard waters 
caustic alkalinity might be present in greater pro- 
portion than it was in the Dee water, since it is 
necessary to provide that there shall always be an 
excess of lime over and above that required for the 
neutralisation of the carbonates, and the hardness 
of the water being treated may vary from time to 
time. A very slight increase in hardness may entirely 
do away with a considerable excess of caustic alka- 
linity. In any case, however, the excess of caustic 
alkalinity could be removed by the subsequent 
addition, as at Sunbury, of stored water. This 
water in itself is very largely deprived of, if, indeed, 
it is not freed from, its bacteria, and the resulting 
mixture would probably be as good as, and possibly 
better than, stored and filtered river water. 

The method of applying the “ excess lime ”’ treat- 
ment is extremely simple. It is only necessary to 
know how much lime is required to neutralise the 
bi-carbonates in the water and to add the requisite 
excess of lime over and above that. The question 
of the length of time required to bring about the 
devitalisation of the microbes is of moment, as it 
would, of course, affect the cost of carrying out the 
process. At Sunbury the first contact tank was 
emptied every 1.8 days. At Aberdeen the time of 
contact, though nominally four days, was actually 
found in some cases to be less than four days. It 
will be readily understood that to provide treatment 
reservoirs to contain even one day’s supply for, say, 
the Metropolis, would entail a very large capital 
outlay. This, however, is a point of detail. The 
main fact brought out in the report is that raw river 
water, no matter how impure, may, under service 
conditions, be brought into a condition of absolute 
safety bacteriologically, and at the same time of 
great relative purity chemically by the aid of lime. 
Not a single sample taken from the treatment tanks 
at Sunbury contained the B. coli microbe even in 
100 cc, Short of absolute sterilisation, as Dr. 





Houston rightly says, such a result cannot be achieved 
by any known process of purification. Moreover, 
during part of the Sunbury experiment the river was 
in high flood and consequently was in a bad condition 
bacteriologically. Indeed, the B. coli was always 
found in 100 ¢.c. of the raw water and in the case of 
4.3 per cent. of the samples examined it was found 
in 0.01 ¢.c. Here, then, we have an additional safe- 
guard for our water supplies. The existing methods 
produce for London what is a marvellously good 
water, considering that the sources—the Thames and 
the Lea—from which the bulk of it is obtained, are 
undoubtedly polluted. But with the “ excess lime ” 
process a safe water could apparently be procured 
without storage and without filtration. It will be 
realised, however, that the benefits to be derived 
from the treatment would by no means be confined 
to the water supplies of cities and towns. The 
importance of the process in providing the ability 
to procure wholesome water during military opera- 
tions, especially when they are of such a character as 
those now being carried out on the Continent, in 
Turkey and in Mesopotamia, will be fully appreciated. 








CONFERENCE ON COAL PRODUCTION. 


THE conference of the mining industry convened 
by the Government in London last week was note- 
worthy in a number of respects not altogether 
apparent from the reports in our daily contemporaries. 
In order to obtain a true appreciation of the whole 
position it is necessary to pay more attention than 
the “ dailies * gave to the speeches made by the coal- 
owners and miners’ representatives. Politically, the 
speeches of the Home Secretary and the Minister of 
Munitions overshadowed everything else; but, 
practically speaking, far greater importance attaches 
to the subsequent speeches, inasmuch as_ they 
revealed in a concrete form, publicly, the real inner 
workings of the industry. The impression left upon 
one’s mind as the result of listening to all the speeches 
is, to put it bluntly, that the owners distrust the 
Government and the men suspect the owners. That 
is one aspect. Another is that the miners certainly 
and the owners possibly dislike any suggestion that 
they should be forced to do anything by the Govern- 
ment, and one was rather driven to the conclusion 
that both sides somewhat magnanimously agreed to 
confer in order to ascertain to what extent output 
could be increased. The whole tone of the speeches 
from the representatives of the industry was cautious 
and hinted at a quid pro quo for anything that 
may be done. The extracts from the speeches given 
below will bear this out. Finally, the two speeches 
from the members of the Government must have 
pleased the men who were paid court to probably 
in a manner they had never experienced before. It 
is true that in one part of Sir John Simon’s address 
he threw out the mild threat that the Government 
had the power under the Eight Hours Act to suspend 
that measure in time of war or other national emer- 
gency, but a very strong hint was soon forthcoming 
from the miners’ representatives that this would be 
resented. 

The meeting arose out of the report made a short 
time ago by the Coal Mining Organisation Committee 
which was appointed by the Home-oftice and was 
presided over by the Chief Inspector of Mines, Sir 
Richard Redmayne. This Committee contained an 
equal number of representatives of coalowners and 
miners and arrived at an absolutely unanimous 
report in which a series of recommendations as to 
how the output of coal could best be increased in the 
present emergency. The spirit in which this report 
was drafted was that there must be voluntary co- 
operation, and it was, said Sir John Simon, in this 
spirit that the Government now appealed to the 
mining industry. The output at present, owing to 
the shortage of men, is computed at 3,000,000 tons 
per month short of the normal, and both miners and 
owners recognise the necessity for increasing the 
output ; but, as mentioned above, the old-standing 
suspicion of each other largely stands in the way. 
Nevertheless, the following resolution was passed 
unanimously :— 

“That in the opinion of this meeting, representa- 
tive of the coal mining industry of Great Britain, 
every effort should be made by owners and workmen 
alike to secure the greatest possible output of coal in 
the interest of the nation during the period of the 
war.” 

The position of the men was well put by Mr. Robert 
Smillie, president of the Miners’ Federation of Great 
Britain. His first point was that if coalowners and 
miners agreed to make sacrifices to increase the out- 
put, an assurance should be given by the Government 
that the public should not be exploited and made to 
pay anything up to £2 per ton for their coal. The 
evidence heard by the Committee, he continued, 
demonstrated that no blame could be attached to 
the men on account of drink or wilful reduction of 
output; yet there was a certain amount of 
absenteeism which was not caused by illness or 
accident and which might and should be prevented 
in the present crisis. He was not, however, going to 





ask every miner to be in the pit every day, nor would 
he ask the men to work harder whilst they were in 
the pits. The conditions did not permit of either, 
If a man found he could do more without detriment 
to his health it was his duty to do so; but let not the 
owners seize upon this as an excuse for reducing the 
piece rate and so reduce the average wage in the dis- 
trict. In Durham and Northumberland every man 
who strained himself to increase his output ran that 
risk. Such questions of detail, however, must. be 
discussed between the men and employers. If regular 
attendance at the colliery was not sufficient to give 
the output required the men would be willing to con- 
sider giving up holidays; but in that event the 
Government must see to it that the railways provided 
the necessary trucks. The Government, which con- 
trolled the railways, must see to it that pits were not 
standing idle for want of trucks here, there, and every 

where, all over the country. In Yorkshire to-day there 
were pits going only two and a-half, three, or four 
days a week, where the men were willing to work six, 
but were prevented from doing so through shortage 
of trucks. Everything should be done before there 
was any interference with the Eight Hours Act. A 
number of other questions had also been raised, but 
he hoped they would be the last steps to be taken, 
although even these would be considered by the men 
should events warrant. There was the question of 
the boys’ age being reduced. That was not desirable, 
and he would sooner see the men work longer hous 
and harder. Again, it had been proposed that women 
should be employed more extensively on the surface 
than at present. The employers did not wish this 
and the men did not wish it. 

On the owners’ side Mr. A. F. Pease, acting presi- 
dent of the Mining Association of Great Britain, was 
the first speaker. Referring to the report of the Com- 
mittee, he hinted that a number of controversial 
matters were left out owing to the impossibility of 
coming to an agreement. One effect of the report 
was that owners were asked to rob their pits, inasmuch 
as it was suggested they should concentrate their 
men where coal was easiest got and to abandon the 
thinner seams for the time being because of the great 
national emergency. The owners were agreeable to 
this. As to the export of coal, it was extremely 
important that only reasons of high policy should 
be brought to bear in this connection, for exported 
coal was payment for imported goods such as food and 
munitions. A reduction in the price of coal by stop- 
ping export only resulted in an increase in the price 
of imported commodities. The licensing system was 
another reason why there were stoppages in pits, and 
in the attempt to organise the coal industry by the 
Government care must be taken not to disorganise 
it. Therefore too great an upheaval of existing con- 
ditions was not desirable. 

Another representative of the coalowners, Mr. 
Adam Nimmo, also addressed the meeting. After 
reiterating the general desire to increase the output 
of coal, he pointed out that if there was to be an 
obligation on the owners and miners there should 
also be an obligation on the Government to see that 
the industry was sustained, because there were mis- 
givings in the minds of many as to the policy which 
was to be pursued. The industry wanted to know that 
the Government would be behind them. Only 
reasons of high international policy should affect the 
export of coal, and the industry was entitled to claim 
that there should be a clear and well defined Govern- 
mental policy. When that was known every possible 
restriction as regards the output and distribution of 
coal would be withdrawn. 

The suggestion made by Sir John Simon in opening 
the proceedings was that the men should relax their 
rules in every possible direction, and that the employer 
should not be too strict in the enforcement of their 
regulations, nothing being done, however, to interfere 
with those rules making for safety in the pits. If 
this were done he pledged his honour, on behalf of the 
Government, that the old conditions would be restored 
absolutely immediately after the war. 








LITERATURE. 


Electrical Engineering in India. By J. W. Meares. 
London: W. Thacker, Spink and Co., Limited. Price 
15s. net. 

From the title it is natural to suppose that this 

book is devoted more or less exclusively to electrical 

work in India, but as a matter of fact it is simply 

a practical treatise on electrical engineering written 

primarily for civil engineers of the Indian Public 

Works Department and for students destined for 

that service. The volume, we think, should meet 

the requirements of those for whom it is intended, 
and possibly the demands of others engaged upon 
engineering work, for it deals in a thoroughly practical 
manner with many problems that arise in connection 
with lighting and power undertakings. ‘The author's 
idea apparently is to place in the hands of civil 
engineers and others not well versed in electrical 
matters information which will enable them to 
gain an insight into this kind of work and to settle 
matters which present difficulties. 

The reader is assumed to have been taught the 
rudiments of physics, including electricity and 
magnetism, and to have forgotten a good deal of what 
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he has learned. Consequently, in the opening 
chapters the treatment of the subject is very 
elementary. Whether the average civil engineer 
need be told that pressure means the difference oj 
electrical potential measured in volts between any two 
conductors, or that @ permanent magnet is a magnet 
which when once magnetised retains its power more 
or less indefinitely, we do not know. Most probably 
he does not, but as the volume is also intended 
for students it is, perhaps, unfair to find fault with 
the author for having touched upon such elementary 
matters. Of course, in writing a book of this kind 
one of the most difficult things to decide is what 
information a civil or mechanical engineer isolated 
from ordinary sources of information is likely to 
require. Electrical engineering is a broad subject, 
and even those who have specialised in it for many 
years now find it exceedingly difficult to keep in touch 
with all new developments. However, on the whole, 
we think that Mr. Meares has covered the most 
important branches remarkably well. Such matters 
as electrical connections, systems of supply, electrical 
illumination, domestic applications of electricity, 
cables and their protection, accessories of an electric 
installation, control systems, systems of installing 
wiring, the cost of electric installations, electric 
driving, plants for private and public supplies, are 
dealt with in a manner which is somewhat special, 
and which practical men will probably appreciate. 
Considerable attention is paid to the utilisation of 
water power. Another matter considered in the 
latter part of the volume is the electrification of tram- 
ways and railways. Here such items are considered 
as the data required for project estimates, systems 
of supply, the power required for propulsion, electro- 
lysis, and so forth. The electrification of mines is 
another branch of the subject that receives con- 
sideration. 

It would be easy to suggest where useful additions 
might be made, but any author who sets out to 
write a book on electrical engineering must of necessity 
skip a good deal of ground. The section on converting 
machinery, for instance, merely describes in a very 
brief way the various types of converters in use. 
As an electrical primer, however, the volume is worthy 
of praise. Still, we think that more diagrams and 
drawings would be an advantage. Moreover, as we 
said at the beginning, the title is misleading. It 
is true that in places Mr. Meares pays some attention 
to the special conditions prevailing in India, but 
by far the greater part of the book is devoted to 
matters which are in no way influenced by any 
particular locality. A title which, we think, would 
more correctly describe the contents would be 
* Electrical Engineering, with Special Reference to 
India.” 


By John A. Todd, B.L. 
10s. net. 


The World’s Cotton Crops. 
London: A. and C. Black, Limited. 


THE aim of the author of this very instructive publica- 
tion is to supply an account of the sources of supply 
of raw cotton in a form non-technical enough to 
be understood by both the average grower and the 
consumer, so that the former may learn something 
of the final destination and use of his crop and at the 
same time know what rivals he has in other countries, 
while the consumer may understand the conditions 
under which the raw material is produced and be 
able to form an estimate of the prospects of future 
supplies from both existing fields and possible new 
sources. The book is divided into twenty chapters, 
and an appendix. In place of detailed references 
throughout the text a list of the publications, reports, 
&c., on which each chapter is founded is given at the 
end. A large portion of the book is devoted to the 
agricultural side of the subject and the geographical 
distribution of cotton. A considerable amount of 
space is allotted to the Egyptian cotton fields, which 
are the world’s chief example of cotton growing 
under irrigation. The author divides the history of the 
present irrigation scheme in Egypt into three periods 
separated by the main facts, namely, the completion 
of the Delta Barrage, the original building of the 
Assuan Dam, and its final raising to the present 
height. He has evidently made a very thorough 
study of the irrigation and drainage problems in 
Egypt, and Chapter XIV. on these subjects will be 
found most instructive. Already the calculations 
upon which the reclamation scheme is based have 
been disturbed by an extraordinary combination 
of circumstances. In 1912 the Nile flood was very 
low, but the dam saved the situation completely. 
In 1913 the flood was lower than ever before, and 
thirty years ago would have meant starvation to 
one-half the country. No sooner has the water 
supply been increased than the demands upon it 
have outstripped the new supply, and while there is 
abundant water in normal years for all the existing 
cultivated area and to spare, in bad years the supply 
will still be inadequate. In other words, the limits 
of the extension of cultivation are set by the amount 
of water available in dry years. This difficulty is 


to be overcome by the two new schemes for a new 
dam on the Blue Nile at Sennar and another on the 
White Nile about forty miles south of Khartoum. 
Another part of the book which is of special interest 
to engineers and scientists is the chapter on ‘‘ The 
Uses of Cotton Seed,” in which the process of extrac- 
tion of the oils is treated, 


The book contains a large 





number of photographic illustrations and coloured 
maps, which help materially to bring home to the 
reader the economic importance of the world’s 
cotton supply. 





SHORT NOTICES. 


Alternating-current Work. By W. Perrin Maycock. 
London: Whittaker and Co. Price 6s.—Mr. Perrin 
Maycock is a clear writer and he has written several good 
elementary books on electrical engineering. The volume 
before us is an enlargement of and improvement upon his 
former book “‘ The Alternating-current Circuit and Motor : 
An Introduction to the Study of Alternating-current 
Working.” To the original volume the author has added 
much additional matter. He now covers the theory of 
alternating currents, their generation and application for 
motor power, transformers and other accessory appa- 
ratus. Believing that mechanical analogies are a great 
help to students and others who desire to study this 
subject, Mr. Maycock has always indulged in their use, 
and in the present case he adheres firmly to this plan. 
Electrical instructors familiar with the book in its original 
form do not need reminding that many of the author’s 
analogies are good. We find in the first sections of the 
present volume many of the original drawings and dia- 
grams, and the same simple and straightforward descrip- 
tions.. To say that the reader need not possess any 
mathematical knowledge would be incorrect, for to deal 
with alternating-current theory without some mathe- 
matics is almost impossible, but the author succeeds 
with a little trigonometry, which is briefly explained, in 
covering a good deal of ground and prepares the student 
for a more advanced volume. Many so-called elementary 
books on alternating current are very dull and uninterest- 
ing, and we often wonder who reads them. Mr. Maycock, 
however, provides something quite different. A feature 
which makes the volume more attractive than many 
others on the same subject is the inclusion of pictures of 
alternating-current machines and apparatus, and another 
feature which adds to its value, especially when used by 
students devoid of instructors, is the provision of questions 
bearing upon different problems associated with alternat- 
ing-current work. 

Electrical Instruments in Theory and Practice. By 
W. H. F. Murdoch, B.Sc., and U. A. Oschwald, B.A. 
London: Whittaker and Co. Price 10s. 6d.—There is 
room for a book of this description. Although the authors 
confine themselves mainly to theory, in many places, and 
especially in the section on electric supply meters, the 
results of practical experiments are compared with theory. 
The volume does not cover all kinds of electrical instru- 
ments, but deals mainly with the most common forms. 
It is the intention of the authors to consider such things 
as oscillographs, ondographs and many other alternating- 
current instruments in another volume. The book is 
divided into ten chapters, which deal, among other things, 
with electromagnetic damping, permanent magnet moving 
coil instruments, iron-cored instruments, the electro- 
static electrometer and voltmeter, the electrostatic watt- 
meter, hot-wire instruments, dynamometer instruments, 
supply meters, magnetic testing instruments, &c. The 
book is not in any sense purely descriptive. It contains 
a considerable amount of data useful to electrical instru- 
ment designers and others. 








ENGINEERING PROGRESS ABROAD. 
Chile. 


THE carrying out of the vast port works at Valparaiso, 
which has been entrusted to S. Pearson and Son, Limited, 
is proceeding normally. Substantial progress has been 
made with the substructure of the breakwater, the first 
two sections being now completed. In the first section 
there have been placed to date 196 set blocks. In one 
month thirty-nine pell-mell blocks were laid. Work 
upon the placing of further artificial blocks is for the 
time being suspended, as the contractors are waiting for 
the erection of a crane capable of handling the blocks 
to be placed upon the sea wall. In the building of the 
fiscal mole the block-setting in the first course is almost 
completed, 289 blocks having so far been set. The dredging 
and the foundations have for some time past been 
completed. At the coal mole the state of work is more 
advanced. Here there are already forty-three complete 
cylinders, while four only require caps. The others are 
in the following condition :—Six with class ‘“‘ C ”’ concrete ; 
three with class ‘‘D”’ concrete; one with piles driven ; 
and one completely sunk to contract level. An immense 
amount of dredging has been carried out at the Aduana 
mole, but very little of this kind of work has latterly been 
done at the Prat mole. 

A kind of poetic justice has overtaken the project of 
the Chilean Government which has had, and still has, 
the intention to instal a system of water supply to the town 
of Iquique in opposition to that belonging to the long- 
standing English company known as the Tarapacé Water- 
works Company, Limited. Owing to the war, it has been 
found impossible to obtain the delivery of the pipes which 
the Chilean Government had ordered in Germany. Not- 
withstanding the difficulty which the Government, in 
common with practically all of the Latin-American States, 
is finding in financing some of its engineering undertakings, 
progress is being made with the completion of a number of 
railway and other projects which it was not possible to 
complete last year. The lines either commenced or pro- 
jected from Selva Oscura to Curacautin, from Paloma to 
Juntas, from Mejillones to the Longitudinal Railway, 
from El Alamo to Molina, from Curico to Los Quenes and 
from Arica to Zapica, as well as a new entrance to the 
Maula Bridge, are to be proceeded with forthwith. Other 
engineering enterprises include hydraulic works for the 
provision of potable water at Vallenar, Talca, Cobquecura 
and Ranconagua, the cleaning of the Yungay and Zapata 
canal inlets and the strengthening of the Taltal and Pretil 
dykes along the Copiapé River. 


Costa Rica. 

Since the construction and successful operation of the 
new hydraulic works for the Costa Rica Electric Light 
and Traction Company were completed in 1911—an 
illustrated description appeared in THE ENGINEER of 





May 6th, 1910—other installations have been proceeded 
with in different parts of the country as the funds and 
other conditions allowed. The latest addition to the list 
is the electric light and power plant at Heredia, which 
was Officially opened by the President of the Republic 
—Sefior Don Alfredo Gonzales—a few weeks ago. Yet 
another plant is about to be constructed at Jobabo: 
fortunately for the undertakers, most of the plant and 
equipment were ordered from Germany before the out- 
break of the war, and the greater portion has already been 
delivered. The general industrial condition of the small 
republic of Costa Rica is sound, but the finances of the 
State will only permit of modest advancement in the way 
of new engineering projects at the present time. 


Ecuador. 

Progress at first was rather slow in connection with 
the new sanitation works at Guayaquil, the contract for 
which was secured by a British firm of engineers. This 
contract was signed on January 5th, 1914, and calls for 
the provision of a new and sufficient potable water supply 
for the city of Guayaquil, the complete sewering of the 
city and for the paving of its principal thoroughfares, the 
enlargement of the present Government wharf, and the 
drainage of swamp-lands in the immediate vicinity of the 
port. Meanwhile a careful investigation is being made in 
the vicinity of the capital, Quito, as to the possibility of 
securing an equally good water supply to that loftily 
situated city, which stands at an altitude of something 
over 9300ft. above sea-level. It appears that there is a 
fine waterfall, or rather a series of waterfalls, in the dis- 
trict, and it is tentatively proposed to utilise these for a 
5000 horse-power electric plant. Should the preliminary 
reports prove sufficiently encouraging, there will be efforts 
made to erect a plant to furnish light and power to the 
Federal capital and surrounding country. 


Peru. 

Reference was made in “ Engineering Progress Abroad 
Notes” last published to an important irrigation enter- 
prise about to be undertaken in the republic of Peru, 
calling for the expenditure of £2,000,000 sterling. As 
indicated, the scheme comprises the irrigation of an 
immense coastal area, including the valleys of Tumbes, 
Chira, the Pampas de Chimbote, Pampas del Imperial, 
Cafiete, Chancay, Chilea and Ica. Further information 
is now to hand regarding this contract, the greater portion 
of the work having been placed in the hands of certain 
eminent American engineers, among whom the principal 
is Mr. C. W. Sutton, who has occupied the post of Chief 
of the Irrigation Service in Peru for six years. A large 
staff of Peruvian engineers has also been engaged to carry 
out preliminary work with regard to this irrigation 
project. It may be mentioned here that the scheme 
originated with the former President, Sefior Don Augusto 
B. Leguia, during whose administration the Irrigation 
Service was established and the Irrigation Law framed, 
although this latter did not secure the ratification of 
Congress till after Sefior Leguia’s retirement from office. 
The project included spring and summer irrigation schemes, 
but that which will be first proceeded with will relate to 
spring or perennial irrigation. The Government has 
already investigated one project for the reconstruction 
of an old system which at present only provides summer 
irrigation, but which when reconstructed will furnish 
water to spring crops. This project is probably in many 
respects one of the most complex to be found in Peru. 
In addition to the reconstruction of many kilometres of 
existing canals, the scheme calls for the diversion of two 
rivers and the construction of a tunnel 23 miles long through 
the continental divide. By means of this construction, 
however, the irrigation of 62,000 acres will be effected, 
and, according to an estimate which has been formed by 
competent engineers, the entire first cost would be one 
and a-half times the annual value of the cotton crop that 
could be grown upon the area benefited. 

There is also before the attention of the Government, 
but not yet decided upon, a project for the creation of a 
new and independent irrigation system, where the main 
canal would lie for some distance upon difficult ground, 
but where no pumping, storage or diversion of other 
streams would be necessary. Here the estimated cost 
for the irrigation of 17,000 acres is 58 per cent. of the annual 
value of cotton to be grown upon the land benefited. 


Sudan. 

While practically all work of a constructional character 
has ceased on the great irrigation works in the Province 
of Sennar on the White Nile, in connection with the Gezira 
reclamation scheme, partly on account of there being no 
money available and partly because three-quarters of the 
staff are now serving in his Majesty’s forces in some 
part of the war area, a certain amount of irrigation work 
is still proceeding in the Dongola Province. This includes 
the cutting of a canal from Abu Fatma to Kareima on 
the Blue Nile, the length, however, being only 4 kiloms., 
while the width is 3m. and the depth 2 m. The work is 
practically complete. There is also now in hand the com- 
mencement of an embankment from Abu Fatma to Taba 
Gabeliya, fourteen miles east of Abu Fatma. As soon as 
this is finished work will commence upon some other 
small canals to be cut in connection with irrigation at 
Kerma, where a larger system of basin irrigation is in 
contemplation. Captain Halkett, Officer Commanding 
the Convicts’ Camp, is in charge, while some 950 convicts, 
recruited from the Cairo gaols, are being employed upon 
the excavation work. The various basin works already 
undertaken have proved eminently successful, and this 
form of cultivation is regarded most favourably by the 
natives of the province. The total number of basins opened 
in this district to date amounts to fifteen. 


Uruguay. 

The serious economic disturbance which is admitted 
by Government officials still to be in progress has interfered 
with the carrying out of many of the important engineering 
projects which had been underlined for completion this 
year, and only a few enterprises, more or less of a private 
nature, are being proceeded with. Among the few Govern- 
ment or municipal projects, however, which cannot be 
further postponed is the establishment of a plant in 
Montevideo for the incineration of refuse, to cost approxi- 
mately 60,000 pésos, and the paving of 1,000,000 m, of 
asphalted streets. 





138 


THE ENGINEER 








Ava. 6, 1915 








A NEW ELECTRIC MINERS’ LAMP WORKS. 


A SHORT time ago we were invited to visit the Victoria 
Works of Pearson’s Electric Miners’ Lamp Company, 
Limited, Marshgate-lane, Stratford, E., which have 
recently been fitted up for the manufacture of a new type 
of electric miners’ lamp. This lamp, a view of which is 
shown in Fig. 1, has been patented by Mr. George Pearson, 
and has, so we are informed, been passed by the Home- 
office as an “approved lamp” for use in coal mines. 
Those of our readers who are interested in coal mining 
will be aware that, starting from January Ist next, all 
coal miners’ lamps have to be approved by the Home- 
office, or, to be more accurate, have to be of a type which 
has been approved by that authority, and to be capable 
of passing the specific tests laid down by it. This regula- 
tion will undoubtedly mean the discarding of many lamps 
which are now in use and will occasion a large demand for 
‘approved lamps.” It is to meet this demand that the 
factory now under consideration has been started. 

Before referring to the factory we will describe the 
lamp The body part, which contains the battery, is 
cylindrical in shape and is made of sheet steel corrugated 
to give it strength. It measures rather under 3in. in 
diameter and about 6in. high. Round the outside at the 
top is brazed a channelled brass ring, two portions of 
the top flange of which are slotted out in positions dia- 
metrically opposed to one another so as to allow of the 
passage of the two lugs—see GG!', Fig. 2—which are 
arranged, also in diametrically opposed positions, in the 
underside of the cover of the lamp. When the cover is 
put on the body, pressed down, and then revolved slightly, 
the lugs in the cover enter the channel in the brass ring 
and in this way connect the cover to the body. Were these 
all the arrangements it would be quite easy to remove 
the cover by simply turning it till the lugs again came to 
the slots and then lifting it off. Provision had, of course, 
to be made to prevent this happening so that the lamp 
might not be tampered with, and the method adopted is 

















Fig. 1—THE PEARSON ELECTRIC MINERS’ LAMP 


to provide a small iron pin, which is contained in a housing 
J‘ in the cover and which is controlled by a spring so 
that it always has a tendency to project downwards from 
its housing. When the cover is put on the pin at first 
impinges on the top flange of the brass ring, but, as the 
cover is turned so as to lock it on, the pin is brought over 
one of the slotted out portions of the ring and is imme- 
diately forced downwards into the slot by the action of 
its spring. The result is that any effort to turn the cover 
more than a certain distance in either direction only 
brings the pin against one side or other of the slot and 
further motion is prevented. Hence, when the cover is 
once put on and revolved through the necessary angle 
to permit the pin to drop—which is represented by a 
movement of about an inch at the cireumference—it is 
locked, and nothing that the collier can do short of knock- 
ing off the pin housing and removing the pin will enable 
him to take the cover off. 

In passing, we may explain that when the lamp has to 
be opened so as to change or re-charge the battery the 
pin housing is brought against the pole of a powerful 
electromagnet, which draws up the pin, overcoming the 
spring, and allows the cover to be again revolved freely. 

There are several points in the cover to which attention 
may be drawn. As will be seen from Fig. 1, it consists 
of (a) a lower portion, which carries the glow lamp; and 
(6) an upper plate by which the complete lamp is carried, 
the two portions (a) and (6) being kept apart by four 
stout metal rods, which are screwed into the lower portion 
and riveted into the top plate and which form a protection 
for a glass globe which itself protects the glow lamp. 
The upper plate is provided with a central swivelling eye, 
into which is threaded the carrying hook. 

The glow lamp employed is of the drawn filament 
type and is rated at .85 ampéres. One pole of the lamp 
is formed by the metal ring into which the globe is 
cemented, and the other is arranged centrally in the 
insulating material inside the ring. The latter is provided 
with radial pins for securing it in the bayonet joint of the 
socket in the ordinary way. 

The underside of the cover of the lamp is shown in Fig. 2, 
and the lamp in its socket in Fig. 3. The lamp socket is 
soldered to a piece of nickel-plated sheet metal A. The 





latter has slots B B! in it, which can engage with screwed 
studs CCl. The latter are themselves screwed into the 
underside of the lower portion of the cover and are fur- 
nished with ribbed nuts D D', by means of which the slotted 
metal piece A can be firmly clamped into a shallow channel 
formed in a circular slab of insulating fibre EK, which is 
itself secured to the underside of the cover by means of 
the screws F F'. The slab or washer E, which also serves 
to keep the lamp-protecting globe in position—rubber 
washers being inserted on either face of a flange formed 
in the globe—is: pierced with a central circular hole, 
which is made large enough to permit of the lamp and its 
socket being passed through it. 

Attention may also be drawn to the screws H H! which 
attach the housing J! of the spring locking pin J to the 
lamp cover, and it may be pointed out that since these 
screws come inside the cover they cannot, when once the 
cover is fixed, be got at. We may also refer to the brass 
stud K which is screwed into the centre of an insulating 
fibre washer L, which in turn is serewed into the bottom 
of the lamp socket. This stud carries at its upper end a 
spring plunger which makes contact with the central 
terminal of the lamp when the latter is fixed in its socket. 

The battery is of the secondary type and is made up 
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Fig. 2—UNDERSIDE OF LAMP COVER 


of two plates, both of which are bent to cylindrical form, 
the positive plate being made smaller in diameter than 
the negative, so that it may be slipped inside the latter. 
The two plates are each provided with a lead lug, to which 
is fixed a spring terminal in a manner which will be 
described later. The two battery plates are contained in 
a circular celluloid case, at the bottom of which are fixed 
celluloid distance pieces so as to keep the plates from 
standing on the bottom and thus to avoid short circuiting 
should any of the paste in the grids of.the plates be shaken 
out. The top of the case is closed by a cover up through 
two holes in which project the lugs of the two plates. 
The cover, which is fastened into the case with cement, 
has two other holes in it. One of these holes is for a safety 
device O—Fig. 4—which consists of a perforated screw 
stopper fitted in a threaded holder which contains a small 
piece of sheet rubber. This rubber is punctured in the 
centre and is held in place by means of a celluloid washer 
which is pressed upon by the screw stopper. This arrange- 
ment permits of the escape of gases, but does not allow 
the electrolyte to escape if the lamp be turned upside 
down. The remaining hole is for the introduction and 

















Fig. LAMP AND SOCKET 


discharge of the electrolyte and is ordinarily closed by 
a tightly fitting vulcanised rubber cock P—Fig. 4. 

It will now be evident how the current from the battery 
reaches the lamp. The spring terminal M of the positive 
plate—see Fig. 4, which shows a complete accumulator— 
which comes in the centre of the circles formed by the 
two plates, fits into a cupped recess in the centre of the 
metal stud K, and when the cover of the lamp is revolved 
the spring terminal N of the negative plate is brought 
into contact with the plate A. Now, since K is electrically 
connected to one end of the filament of the lamp and the 
plate A with the other end, it is evident that the lamp will 
be lit when the cover is turned into the correct position. 
It will be remembered that the plate A fits into a shallow 
channel in the fibre washer E. This channel is only deep 
enough to allow the metal plate just to come flush with 
the surface of the fibre, so that no opposition is offered 
to the passage of the spring terminal when the cover is 
turned. The slotted out portions in the upper flange of 
the channel ring at the top of the lamp body are just wide 
enough to permit of the cover being turned sufficiently 
in either direction to switch the lamp on or off without, 
however, freeing the studs GG', A light spiral spring is 





arranged at the bottom of the corrugated lamp body 
and on this the celluloid accumulator case sits, the function 
of the spring being to assist in keeping the spring terminals 
in contact with the plate A and the stud K and also jo 
take up shocks should the lamp be dropped and thus pre. 
vent damage to the accumulator case. We may say that 
we have several times dropped the lamp from a height of 
some 6ft. on to a wooden floor without injury to any parts 
of the lamp, which, in fact, kept alight while the experi- 
ment was going on. This, it may be mentioned, is one of 
the tests which an “ approved ”’ lamp has to pass. ‘The 
complete lamp, when ready for service, weighs about 
4 lb. 7 0z., so that the rigour of the test may be appre. 
ciated. It should be added, however, that this weight is, 
so we gather, some } Ib. less than that of any other electric 
lamp on the market. 

In order to prevent the battery case from turning in 
the lamp body the latter is provided with a vertical 
internal beading. Two celluloid slats are fixed vertically 
on the outside of the celluloid case, these being arranged 
parallel to one another and far enough apart so that when 
the battery is placed in the body the beading in the latter 
may come between the two slats. It will be realised that 
this precaution is necessary or the lamp could not he 
switched on and off if the battery case were free to revolve, 

We tested the lamp for its burning qualities with the 
following results. We may explain that we made no 
photometric tests, but gauged the illumination given |, 
the lamp by the unaided eye. When the light was first 
turned on the filament of the lamp was brilliantly illumin.- 
ated, but by the end of the first hour the brilliancy had 
slightly decreased and there was every evidence that the 
filament was working at its normal capacity. At the end 
of six hours’ burning the same brilliancy had been main- 
tained as far as could be judged by the eye. At this 
period the light given out by the lamp was sufficient to 
enable everything in an ordinary living-room to be per- 
fectly distinguishable when the lamp was in the middle 
of the room. At the end of twelve hours there had been 
considerable diminution of the light, but there was still 
ample to work by. At the end of sixteen hours the 
diminution had increased, but even then there was prol- 

















Fig. 4—-BATTERY 


ably enough light for a collier to carry out his work 
efficiently. At the completion of the seventeenth hour, 
however, the diminution was such that it was judged that 
not enough light to work by was being given out. At the 
end of the eighteenth hour the filament was only glowing 
red, and at eighteen hours fifteen minutes the filament 
ceased to glow. 

The factory at which the lamps are made is quite a 
model in its way. It is not a new building, but an old one 
adapted to the present purpose, which necessitates the 
carrying out of a number of different processes in separate 
rooms. We should explain that it is only the eiectrical 
part of the lamp which is made there, the body and cover 
being made by the Lamp Manufacturing Company, 
Limited, of Leonard-street, City-road, E.C., with which 
the Pearson Company is associated. 

The first process in the making of the internal arrange- 
ments of the lamp is the casting of the lead grids for the 
accumulator plates. This process is carried out in an out- 
building separate from the remainder of the factory. 
The lead is melted by the aid of a gas fire. The grid moulds 
are of the hinged pattern and are cleverly constructed so 
that the holes in the grids when formed are furnished with 
overhanging sides, this being done with a view to pre- 
venting the falling out of the paste which is afterwards 
filled into them. Each grid has a lug cast on it to provide a 
terminal. When removed from the moulds the grids are 
taken to a room which we shall call A, as we shall have 
occasion to. refer to it again. Here they are straightened 
if they require it and trimmed. They are then taken to 
another room, where paste is filled into the holes in the 
grids. We were not told the exact composition of the 
paste used, as it is a secret of manufacture, but, naturally, 
red lead plays a leading part. When pasted the plates 
are bent into the form of cylinders by wrapping them 
round wooden mandrils with the aid of hand pressure 
and tapping with a small wooden hammer. The positive 
plate, which is rather over }in. thick, is bent into a cylinder 
with an outside diameter of rather over l{fin., while the 
negative plate, which is rather less than }in. thick, 15 
formed into a cylinder having an inside diameter of rather 
under 2}in. The height of both cylinders is about 3{in. 

The pasted and bent plates are then removed to a gas- 
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heated drying room, where they are placed on shelves and 
remain for some twenty-four hours. When dry they are 
taken back to room A and there, by the aid of an oxy- 
hydrogen flame, the lugs, which, as mentioned above, are 
cast on the grids, are melted and given a proper circular 
form in @ special jig, and a screwed brass post is arranged 
to come centrally in the molten mass of each lug, so that 
when the metal is allowed to cool this post remains ver- 
tically in position, each post being set at a standard height. 
When these operations have been performed the positive 
plate is wrapped with perforated corrugated celluloid 
sheet and is slipped inside the negative plate. The battery 
is then ready to be “‘ formed.” The process of ‘ forming ” 
js carried out in another separate room, where there is a 
long bench carrying rows of cells containing accidulated 
water of the required composition. A pair of plates is 
placed in each cell and a series of cells is coupled up by 
insulated wires to a specially arranged switchboard which 
is provided with ten circuits, so that ten separate sets of 
plates can be formed at one time. 

The public supply current available in the neighbour- 
hood of the works is three-phase, so that a small motor 
generator had to be installed. It is contained in another 
separate compartment. 

When the plates are fully “‘ formed ”’ they are taken out 
of the cells, rinsed in water, and then taken again to the 
drying-room. 

While the plates are being made and ‘ formed” the 
battery cases are being constructed. This process again 
requires another department, which is fitted with the 
necessary tools. The battery cases are, as we have said, 
made of celluloid, and for this purpose tubes of celluloid, 
which are purchaseable commercially, are employed, 
the material being about ,';in. in thickness and the tubes 
2}in. in internal diameter. The tubes are cut up into 
lengths of 4}in. and the pieces thus cut off are warmed in 
water and made perfectly round. One end of each tube 
is then closed with a circular bottom piece of celluloid 
about din. thick, to which are cemented the two distance 
pieces for the plates to stand on, as explained above, these 
pieces being arranged at right angles to one another. 
The bottom piece is securely fastened in position with 
celluloid cement so as to form an acid-proof joint and to 
make a good sound job. The case is then ready for the 
insertion of a pair of ‘ formed” plates, and when these 
are inserted the whole is covered in by means of a circular 
piece of celluloid having the four holes in it to which 
allusion has already been made. 

Before the plates are put into the cases, however, each 
of the two lugs is provided with a celluloid sleeve, which is 
carefully cemented on so that no acid can creep up between 
the metal and the sleeve. These sleeves fit fairly tightly 
into the holes in the cover plate, and when the latter is in 
position all the joints are carefully cemented, washers 
and caps being fixed in addition, so that there is no possi- 
bility of any acid finding its way out by capiliary attrac- 
tion. When these operations are concluded the two 
spring terminals are screwed on to the screwed posts in 
the lugs and the battery is completed. 

It remains, then, only to assemble the various parts of 
the lamp. This is done in still another department, which 
is furnished with a magnet so that the lamps may be 
tested for locking and unlocking before being sent out. 
It may be explained that the lamps are never sent out 
charged nor with any electrolyte in the battery cases. 
The filling-in of the electrolyte and the charging of the 
batteries is done by the purchaser. 








BLYTH HARBOUR IMPROVEMENTS. 





ALTHOUGH coals have been shipped at the mouth of the 
Blyth for about 600 years, there are few places, even on 
the North-East Coast, which during the last twenty years 
have shown such development as has the port of the same 
name. There are upwards of twenty collieries all within a 
radius of four miles, whilst there are twenty other collieries 
situated to the north and west, for which this harbour is 
the natural port of shipment. Prior to the outbreak of 
war, the coal shipments at Blyth approached 5,000,000 
tons annually, or neariy 50 per cent. of the whole of 
the Northumberland coal shipments, and for the first 
six months of the current year, despite all the abnormal 
circumstances, the shipments totalied 1,529,976 tons, as 
compared with 2,339,733 tons shipped during the same 
period of last year. 

As a result of the continued development of the North- 
umberland coalfield and the ever-increasing size of vessels 
frequenting the port, the Blyth Harbour Commissioners 
some time ago obtained parliamentary powers for the 
carrying out of an important series of extensions and 
improvements, and upon these satisfactory progress 
continues to be made. The scheme comprises the estab- 
lishment of new staiths in the upper harbour, which will 
provide two coaling berths for ships up to 10,000 tons. 
The staith jetty will be about 1570ft. in length, and there 
will be a depth alongside of 30ft. at low water and 45ft. 
at high water. The substructure, which is being executed 
by the Blyth Harbour Commissioners, is being constructed 
of greenheart, and the piling has now been brought out to 
a distance of 1300ft. from the land. Nearly two-thirds of 
a large tidal basin has been completed to a depth of 24ft. 
at low water, and this work involves the removal of more 
than 14 million tons of material. At the outer end of the 
new staiths a turning basin, nine acres in extent, is being 
formed almost entirely out of the solid rock, and there 
will be a depth of 24ft. at low water. The superstructure 
of the staiths will be executed by the North-Eastern 
Railway Company, and will be of timber. Whilst shipping 
coal on the gravitation principle, these staiths will be 
equipped with modern anti-breakage appliances worked 
electrically and capable of coaling the highest ships’ 
bunkers. 

Good progress is also being made with the construction 
of a new west pier at the entrance to Blyth harbour. 
This work is being carried out in greenheart timber and is 
of the open type made up of main piling carrying a top 
platform, and of sheet piles enclosing rubble filling. This 
pier is situated about 350ft. westward of the old west 
pier and it will be carried parallel to the latter for a con- 
siderable distance. Three projecting arms or groynes will 
be provided near the end of the pier for the purpose of 
forming wave traps. 
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At the termination of the war it is proposed to extend 
the Blyth east pier by the construction of a monolithic 
concrete pier, 1120ft. in length, extending in a southerly 
direction from a point adjacent to the present east pier 
lighthouse. This pier will be founded upon rock, and its 
base will consist of concrete blocks, each of about 100 tons 
weight, and built up to a level of 3ft. to 4ft. above low 
water. Upon the block foundation a monolith of concrete 
will be raised, as mass work within timber casing, to a 
height of 7ft. above high-water level, and it will be sur- 
mounted by a decking carried on open framing of reinforced 
concrete. The extension of the piers is rendered necessary, 


inasmuch as with only the existing piers it is not practicable | 


to maintain a depth of more than 20ft. in the entrance 
channel at Blyth. 


The various works enumerated in the foregoing are | 


being carried out to the designs prepared by and under 
the direction of Messrs. J. Watt Sacdeman and Son, of 
Newcastle-upon-Tyne, the supervising engineers of the 


Blyth Harbour Commission, and Mr. G. D. McGlashan, | 


M. Inst. C.E., is the resident engineer at Blyth. 








PLANO-TYPE MILLING MACHINE. 





A UNIVERSAL plano-type milling machine which has 
recently been built by Kendall and Gent, Limited, Man- 
chester, has several interesting features. The machine 
has three heads, two mounted on the cross slide and one 
carried on the left-hand upright. The former have 


independent reversible feed motions along the cross slide | 


controlled by levers at the right-hand end, which allow 
the spindles to converge, recede, or both travel in the same 
direction when milling. The head mounted on the 
upright has a reversible feed motion in the vertical plane 
and is in direct connection with a mandril stay carried 
on the right-hand upright. Consequently the two move 
up or down together, being driven in such a manner as 
to ensure that the mandril, which is carried between the 


necessary the motions can be controlled from either side 
of the machine, thus ensuring @ maximum output of 
work. Efficient locking arrangements and vernier pointers 
and rules are provided to all motions where necessary, 
so that accurate machining may be produced. The 
spindles are made of crucible steel and run in adjustable 
conical gun-metal bearings. The bearing nearest the 
spindle mouth is carried in a steel rack sleeve, which, in 
combination with a rack pinion, worm gearing, &c., give 
the necessary axial feed to the spindle. 
The leading particulars of the machine are as follows :— 
Ft. 
Maximum length of pieces milled roe ey 10 
Maximum width of piecesmilled .. .. .. .. .. .. 3 
Maximum depth of pieces milled .. .. .. .. .. .. 
Distance from centre of horizontal spindle tc top of table, 
MN cae ae ais GG ae oe) es se aa AS ae 
eS = aes ee ey eee 
Maximum distance apart of the two vertical spindles 
Diameter of spindle in its smallest part. . ae 0 
Diameter of spindle sleeve .. .. .. .. -. «. « +. O 
Traverse of spindle by handor power .. .._.. .. -. 1 
Spindle speeds (eight changes), 13 to 160 revolutions per minute. 
Spindle feeds for drilling (six changes), 15 to 120 cuts per inch. 
Milling feeds of table and heads (six changes), lin. to 8in. per minute. 


in. 
6 

6 
0 
Nil 


0 ll 








TESTING THE AIR SUPPLIED TO TURBO- 
GENERATORS. 


WirH modern high-speed electric generators a supply 
of clean air for cooling purposes is exceedingly important, 
for otherwise the dirt deposited on {the windings and 
in the ducts will in time lead to disastrous results. 
A simple and fairly accurate. method of determin- 
ing the amount of dirt present in a stream of air 
is to use a coarse wire screen, on which is sup- 
ported a thin film of absorbent cotton. By placing such 


| screens in the current of air it is possible to discover how 


two when using a horizontal cutter, is in exact alignment | 


with the top of the table. Another feature embodied 
in this machine is that the cross slide, side head and side 
mandril stay can be fed up or down simultaneously at 
exactly the same speed, thereby allowing vertical slab 


much dirt is removed by an air washer through which the 
air passes on its way to a turbo-generator. In some 
experiments carried out in the works of the General 
Electric Company of America, and described recently 
by Mr. Stanford A. Moss in the General Electric Review, 
cotton screens were placed in the inlet and outlet ducts 
of a washer, and by noting the time taken for each screen 


| to collect the same amount of dirt, it was possible to 


milling to be performed with a horizontal cutter supported | 
| Air supplied to a generator or a public room generally 


by a central stay carried on the cross slide. 

In addition to the above features each head is arranged 
for drilling and boring, a reversing motion being provided 
to each spindle so as to use right-hand drills. 


Six ratios | 


of feed are obtainable, positively driven by gearing from | 
and in direct relation to the revolutions of the spindle, | 
and the heads can be worked independently or collectively. | 


Each head is also provided with hand adjustment. Hand 
wheels carried on both vertical spindle heads allow adjust- 
ments to be made by the operator standing close up to 
the work. This is very convenient for locating the 
position of holes to be drilled. Adjustments can also 
be made from each end of the cross slide. The machine 
is driven by a constant-speed motor of 30 brake horse- 
power placed in the rear and coupled direct by spur 
gearing to a change-speed gear-box. This, together 
with a double change of gear on each head, gives eight 
geometrically progressive spindle speeds of wide range. 
Reversible power feed motions for milling are provided 
to the table, heads and cross slide through a gear-box 
having six changes placed on the right-hand upright. 
Quick power motions for milling are provided to the 
tables and cross slide for rapid adjustments, together 
with the usual hand motion to the table. All hand 
wheels and levers are conveniently placed, and where 


obtain a good idea of the cleansing properties of the washer. 


contains a very large quantity of dirt. The turbo- 
generator alluded to in the article draws in 15,000 cubic 
feet of air per minute, and if it is assumed that this air. 
as experiment seems to indicate, contains .004 grains of 
dirt per cubic foot, then in the course of a year, say, one ton 
of dirt will pass through the generator. A test screen made 
in accordance with the author’s ideas and put in the intake 


| of any turbo-generator will collect a very large amount 





of dirt in a relatively short time. 

Many test screens have been made and inserted in air 
currents carrying various quantities of dust, and in washed 
and unwashed air currents and in air currents passing 
through washers of different kinds. Satisfactory com- 
parisons have been secured in all cases, but no attempt 
has been made to weigh the dirt collected, as this is not 
easy. 

Screens were placed on the inlet and outlet sides of the 
washer, and the one on the former side was allowed to 
remain there until an appreciable amount of dirt had 
been collected. It was then removed and the time of 
exposure was noted. A second screen was then put in its 
place and allowed to remain there until it appeared as 
dirty as the first. The time of exposure was again noted, 
and the process was repeated a number of times. The 
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ratio of the average time of exposure for the screens on 
the unclean air side to the time of exposure of those on 
the clean air side gave the percentage of dirt remaining 
in the treated air. Many tests were made on a 3500-kilo- 
watt turbo-generator in the Lynn works of the General 
Electric Company. On the rotor of this machine fans 
are fitted, which draw 5000 cubic feet of air per minute 
from an inlet through passages in the machine, and finally 
discharge it into the atmosphere. Near the power-house 
are coal storagé piles, and as in the summer the engine- 
room windows are left open, a large amount of coal dust 
is present in the air. 

In the winter, however, the windows are closed, and 
the quantity of coal dust present is very much less. The 
air supply is drawn from the interior of the power-house 
at the lowest possible level. Near the generating plant 
are various auxiliaries, and the oil for lubricating them 
gives rise to oil vapour, which also enters the turbo- 
generators, and on inspection it has been found that a 
considerable incrustation of greasy substance containing 
coal dust is present. Tests made with the screens before 
@ spray washer was installed proved that coal dust and 
oil vapour were being drawn into the generator. A screen 
placed in the inlet was thickly covered at the end of a 
week. The risk of the generator breaking down was 
considerable, and in consequence a spray washer was 
installed. It was found that the apparatus collected an 
enormous amount of dirt. Shortly after the installation 
of the washer, but before it was realised how much dirt 
was being collected, a screen in the water supply, provided 
with a view to removing the dirt from the water prior to 
it being used again, completely clogged and cut off the 
water supply. Thereupon the screen broke, eliminating, 
of course, the usefulness of the apparatus. A new system 
for removing the dirt from the water was then put into 
use and various other changes have been made from time 
to time. In the course of some experiments in connection 
with these improvements tests were made with the 
screens. At first they showed that although the air 
washer was removing a considerable amount of dirt, it 
also allowed a considerable amount to pass, but eventually 
much better results were obtained. When the amount of 
dirt passing into the generator was reduced to a small 
quantity, the screen placed in the clean air space was 
only slightly discoloured, the colour being yellow, whilst the 
sereen on the other side of the washer was always black or 
greyish. ‘This is attributed to the fact that the air washer 
permitted a considerable number of oil particles to pass. 

As regards the construction of the screens, the base 
is made of coarse wire gauze of about tin. mesh and they 
are from 6in. by 6in. to 18in. by 18in. square. One surface 
of the wire is coated lightly with shellac and absorbent 
cotton, such as is used for surgical dressings, this being 
pressed upon the shellac. When the latter has dried the 
surplus cotton is peeled off so as to leave a thin, uniform 
film. 








THE MEANING OF POWER SUPPLY OF 
ELECTRICITY. 


AN interesting question has recently been settled in a 
Scotch case. It refers to the supply of electricity for 
power purposes. The point—to state it in few words—was 
this, Can a man who has taken a supply for power purposes 
transform it in a rotary transformer and then use the 
transformed current for lighting? In the case under 
notice—The Burgh of Alloa v. Alloa Theatre Company, 
Limited—which was heard by the Sheriff-Substitute at 
Alloa on July 14th, the matter arose in this way. The 
borough had supplied electricity for power purposes at 
440 volts. The defendants, who owned a cinema theatre, 
had installed a motor generator, which used the current 
at 440 and sent it forth at 60. This current was used for 
an are lamp and also for the lantern of a bioscope. In 
these circumstances the Corporation sought to charge at 
lighting rates for the current used by the motor generator. 
On the part of the consumer it was urged that the current 
from the mains was used for nothing but power, and that 
it was no business of the Corporation to inquire what the 
consumer did with the supply after it reached his terminals. 
The Sheriff-Substitute held that the Corporation could 
only charge at motor rates. He pointed out that two 
expert witnesses had been perfectly clear in stating that 
the energy was supplied by the Corporation to drive the 
motor, and that there the current stopped. There was 
nothing to show that the circumstances of this motor 
differed from those of other motors. If the borough had 
chosen to say that one kind of motor was to be charged 
at one rate and another at another, that might have 
entered into the question. It did not advertise that, 
however, and therefore it must allow the universal rate. 

Under the circumstances, if the Sheriff has stated the 
law correctly, it would seem quite possible for any consumer, 
and very profitable for many, to get a supply for lighting 
at power rates. The cost of installing a motor generator 
or other transformer would not be large, and the expense 
would soon be saved if the power rate was ld. as against 3d. 
for lighting. The Electric Lighting Act of 1882 contains 
no definition clause which assists the solution of the 
matter. An attempt was made to put the matter right 
so far as London is concerned in the London Electric 
Supply Act, 1908, wherein it is stated that “‘ the expression 
‘power purposes’ shall include all purposes to which 
electrical energy may be applied other than for use either 
directly or indirectly for lighting.’’ This definition places 
the meaning beyond all doubt. Perhaps when the matter 
referred to is inquired into by an English Court, which is 
in no sense bound by that of the Scotch Sheriff above- 
mentioned, a different view may be taken. 








A WORKING MODEL OF THE PANAMA CANAL 
AT THE SAN PRANCISCO EXHIBITION. 


AN interesting engineering exhibit at the Panama- 
Pacific Exhibition at San Francisco is a working model of 
the Panama Canal on a scale of 1 to 600. The vertical 
scale is exaggerated in order to show clearly the topography 
and such works as the locks, lighthouses, &c. The exhibit 
is within an enclosure, of which the entire area is covered 
by the reproduction, the surrounding country being 


extended to the walls, which are painted to form a scenic 





background. The various lighthouses, range towers, 
buoys, &c., are shown and display the actual lights and 
signals. Trains operate on the Panama Railroad and 
vessels pass through the canal and locks from ocean to 
ocean. 

The operation of the vessels is effected by a combination 
of electrical and mechanical apparatus. The vessels 
have steel cores, and are guided through the ocean and 
lake channels by means of electromagnets travelling 
beneath the floor. The magnets are mounted on carriages 
which travel along steel rails, these rails serving also as 
conductors for energising the magnets. The carriages 
are attached to an endless steel cable, which follows the 
path of the navigation channels, and has to make turns 
as short as 18in. radius. The largest single drive in this 
magnet system is 500ft. The vertical distance between 
the magnet and the floating core is about 3in. When a 
boat has been brought to the lock in this manner the 
current is cut off and the magnetic control or influence 
ceases. Electric locomotives take the boat in tow for its 
passage through the lock. When it reaches the open 
channel beyond the locks it is again picked up by the 
influence of one of the travelling magnets. The opening 
of the lock gates is controlled automatically by electrical 
apparatus. 

The exhibit is viewed from a travelling platform passing 
entirely around the enclosure and at a height of about 
20ft. above the water plane. This platform has seats for 
2000 persons and moves at the rate of about 6vft. per 
minute, taking nearly half an hour to make the entire 
circuit. Passenger step on and off the platform at will. 
The platform is composed of a series of sections hinged 
together and travelling on wheels, each section being 
enclosed by a railing and having seven chairs. Under 
the floor of each section is a rack, and this continuous 
flexible rack is engaged at different points by pinions 
driven by stationary electric motors. Attached to each 
chair is a telephone receiver, by which the occupant hears 
a descriptive lecture as delivered from a phonograph. 
There is a certain section of the lecture for each section 
of the model. The exhibit was built by the L. E. Myers 
Company, of Chicago, under the direction of its engineer, 
Mr. T. 8. Johnston. This company is also operating the 
exhibit. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 2Ist. 


Tue facilities for filling export orders for munitions seem to 
expand with demand. Rapid adaptation for factory machinery 
to manufacture war material is in progress. Negotiations for 
bars for shrapnel and explosive shells are closing for large 
quantities. Crude steel has become very active. A Western 
order for 15,000 tons at an Eastern mill has been increased to 
55,000 tons. It is understood Russia either has placed or will 
close this week for 200,000 tons rails inquired for some time ago. 
Eastern plate mills are taking orders in excess of capacity. 
Structural material is more active. The Steel Corporation 
has blown in four furnaces. Bessemer pig for export is active ; 
50,000 tons to Italy and England. Domestic sales of 60,000 
tons basic to two buyers is reported ; several very large trans- 
actions are reported in steel-making irons, aggregating probably 
100,000 tons. There are several “ pointers”’ indicating the 
probability of a general advance in crude and finished steel 
products and an anticipating demand for fourth quarter. Pro- 
duction is steadily advancing towards capacity. The significance 
of this lies in the fact that hundreds peo users are delaying 
covering autumn needs. It has come to light that further 
large munition orders will be placed soon. Never before in our 
history has demand approached so closely to capacity with such 
moderate advances in prices and so little buying for forward 
delivery. The country is discounting conditions expected to 
follow the end of the war. Inquiries are in hand for 25,000 tons 
structural material in this city outside of subway necessities. 
Great Britain is ordering 31,000 tons steel bars of high analysis 
at 40 dols.; Russia, 24,000 tons; France, 35,000 tons. Other 
inquiries were submitted yesterday for other material. Tool 
makers are rushed to capacity and new capacity is being hurried 
to completion. Munition production is being rapidly organised 
into high efficiency, and when present plans are completed this 
output will be truly enormous and orders rapidly executed. 
War demands are multiplying. Shipbuilding requirements are 
coming to notice, but the yards are oversold. Ambitious ship- 
building projects are under financial consideration. Copper 
has had a quiet week. Prices weakened to 20-19}. Exports 
for two weeks fell to 6288 tons ; total since January Ist, 142,815 
tons. Receipts of tin for two weeks, 2639 tons. There is an 
increased demand for copper at home in certain munition 
factories. 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, AUGUST 7ru. 


THE NortH oF ENGLAND INSTITUTE OF MINING AND MECHANI- 
cAL ENGINEERS.—In the Wood Memorial Hall, Newcastle- 
upon-Tyne. The following papers will be open for discussion : 
“The Lateral Friction of Winding Ropes,’’ by Mr. H. W. G. 
Halbaum ; ‘“‘ The Prevention of Overwinding and Overspeeding 
in Shafts,’ by Mr. G. G. T. Poole ; ‘ Coal Mining in Mexico,” 
by Mr. E. O. Forster Brown ; ‘*‘ The Winding Drums of Practice 
and of Theory ; with Notes on Factors of Safety and Economy 
of Winding Ropes,” by Mr. H. W. G. Halbaum; “ Mining in 
Burma,” Part I., by Mr. C..W. Chater. The following paper 
will be read or taken as read :—‘‘ A New Battery Signalling 
Bell,” by Professor W. M. Thornton (with experimental illus- 
trations). At 2 p.m. 


FRIDAY AND SATURDAY, SEPTEMBER 3rp anp 4ru. 


THe Royat Sanitary Instirute.— In the Permanent 
Art Gallery, Brighton. Provincial Sessional Meeting. 
Friday :—10.30 a.m.: Discussion on “ Indian Sanitation ” 
(1) “Sanitary Problems in Hospitals for Indian Troops in 
England,”’ by Major 8S. P. James; (2) “The Use of Storm 
Water Drains to Ensure Safe Water Supplies being obtained 
from Polluted Catchment Areas,’’ by Major C. C. Murison 
12 noon: Discussion on “‘ Camp Sanitation,” to be opened by 
Lieut.-Col. H. R. Kenwood. 2.30 p.m.: Visit to the Kitchener 
Indian Hospital. 3 p.m.: Visit to the Royal Pavilion Hospital. 
8.30 p.m.: Reception by his Worship the Mayor at the Per- 
manent Art Gallery. Saturday :—10.30 a.m.: Discussion on 
‘“* Maternity and Child Welfare,’ to be opened by Dr. Philip 
Boobbyer. 12 noon: Discussion on ‘‘ The Final Report of the 
Royal Commission on — Disposal,” to be opened by Dr. 
Samuel Rideal and Mr. J. D. Watson. 2.30 p.m.: Visits will 
be made to Shoreham Camp and the Brighton Electricity Works. 











PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo. 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended fori. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Great Advance in Iron Trade Wages. 


Tuts week there has been issued the return of the 
accountants to the Midland [ron Trade Wages Bourd 
affecting ironworkers’ wages for the two ensuing montlis, 
The return was anticipated with universal interest, since 
it is founded on the period when the relatively high prices 
of manufactured iron in this district first became operative. 
Extravagant estimates had been indulged in some circles 
of what the document was likely to show, but the actual 
wages advance declared deserves to rank as entirely 
satisfactory. The accountants’ ascertainment deals with 
the months of May and June and shows that the net 
average selling price of manufactured iron in that period 
was £8 10s. 9.16d., which gives the ironworkers an imme- 
diate advance of 7} per cent. Seeing that only 3 per cent. 
advance has occurred in the North of England, the Stafford- 
shire and Midland men may reckon themselves very for- 
tunate. Puddlers’ wages now become LIs. 3d. per ton and 
millmen’s wages in proportion. The particulars of the 
return, which are very interesting, are as follows : 


Production, Average net 


May and June. price. 
es 4. 
ee ee 214% .. .. 8 D9 4.4 
Angles and tees ow 8 16 11.16 
Plates and sheets .. ara a 753 9 12 11.68 
Hoops, strips, and miscellaneous 8,111 $11 7.97 
31,291 510 9.16 


The increase in the net average selling price compared 
with the previous two months comes out at 14s. 3d. per 
ton, but there is a drop in the output of just over 4000 tons 


Heavy Fall in Galvanised Iron Prices, 


Next to the wages advance to ironworkers the 
chief event in the iron trade since last report has been a 
heavy fall in galvanised iron prices. I showed last week 
that the American ironmasters were competing with us 
severely in the galvanised sheet trade and were quoting 
very low prices—so low, indeed, that it is surprising that 
the Americans were prepared to sell at the figure they were 
offering, viz., £18 per ton f.o.b. here for sheets of 24 w.., 
against £22 10s. quoted by Midland makers. The Trans- 
atlantic competition, added to, moreover, by a severe 
‘“eut ” by one of our own leading home makers, who is 
said to be afraid of losing his export trade to the Americans 
after the war, has now issued in a general drep in galvanised 
iron prices of 30s. to £2 per ton. The new prices become 
£21 to £21 10s. for 24 w.g. sheets delivered at out-ports. 
Some sheets are on the market in considerable quantities 
at £19 to £20 f.o.b. Liverpool, though it should not be 
looked upon that these last rates are Midland quotations. 
The fact, however, that they exist and that for two or 
three weeks past one leading British house has been offering 
its material at £20 delivered Liverpool, is evidence incon- 
trovertible of the great slump which has recently occurred 
in galvanised iron values. How the sheets are made for 
the money the Midlands market cannot understand, but 
probably the possession of spelter stocks bought at prices 
very different to those which now obtain may account 
in some degree for the extraordinary figures. As I have 
already shown, however, it is not a question of the price 
of spelter, whether high or low, which mainly enters into 
certain leading galvanisers’ calculations just now. American 
competition and its possible permanent effect upon present 
valuable British galvanised sheet markets is adjudged by 
these people a much more urgent consideration. Respect 
ing the spelter position at date, it has to be reported that 
the metal is easier, chiefly, however, for forward sales. 
If prompt delivery is required buyers have still to pay 
round about £100 per ton, but forward business, ?.c., three 
months on, can be put through at £85 to £90 per ton. 
Prices are so very high, of course, as to prohibit any pros- 
pect of expansion in the ordinary trading demand. They 
are at least 200 per cent. up above the normal. The main 
sources of demand continue to be the various branches of 
the munitions trade. The Government is still taking a 
small proportion of the Midland output of galvanised 
corrugated sheets, but only a small proportion, and it is 
by no means enough to balance the loss of business in 
other directions. The whole trade is being carried on under 
great difficulties. Painted sheets continue to be substi- 
tuted in Government erection contracts for the much 
dearer and greatly more durable galvanised iron. Plain 
black sheets, doubles, are quoted at date £11 5s. to £11 10s., 
and painted sheets about £13 10s. to £14 easy. 


Cautious Iron Buying. 


Manufactured iron consumers just now are buying 
cautiously. This is a current characteristic feature of the 
Birmingham iron market. Pig iron is falling and manu- 
facturing fuel has a slight tendency to become cheaper 
rather than dearer, and these are market points which are 
not lost upon finished iron consumers. Makers of common 
bars complain that the upward movement of prices has 
been artificially arrested. Though the mills are still very 
busy and have some months’ work on the books, being in 
some cases a good deal behindhand with deliveries, good 
second-class bars can now be bought at £11 5s. fo £11 10s. 
delivered Birmingham. A very few weeks ago there was 
a prospect of these figures being easily left behind. Thus 
the temporary position is certainly one favouring buyers 
and justifies their cautious attitude in entering into new 
forward commitments. There is, however, one new 
critical event which is against the prospect of a further 
fall in unmarked iron values, and which must not be lost 
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sight of in calculating the market probabilities. This, of 
course, is the advance just decreed in ironworkers’ wages. 
On all grounds the increase must be adjudged a large one, 
and on ’Change in Birmingham to-day—Thursday 
jt certainly acted as a strong ‘ block” to the weaker 
tendency which was previously observable in second and 
third-class finished iron figures. Ironmasters made the 
most of the new wages conditions in their negotiations with 
buyers, and they were sufficiently justified in the course 
they took. Nut and bolt iron ranged from £10 17s. 6d. 
up to £11 per ton, and small gin. rounds fetched £12 to 
£12 5s. per ton. 





The Iron Trade and the Holidays. 


Many of the Staffordshire mills and forges have 
heen idle for the most part of this week. There is pressure 
for delivery in many departments, but local ironmasters 
are beginning to recognise that there is such a thing as 
overstraining the industrial machine, and certain masters 
have allowed the men to take a full week’s holiday. Pro- 
duction this last few weeks has been on an increased scale, 
to which the cooler weather has conduced, so that there 
has proved to be less urgency about the need for shortening 
the August holiday than at one time seemed likely here- 
abouts. Some of the works resumed on Wednesday 
morning, but they were not numerous. Output this week 
has been confined to emergency work, and there has also 
been @ lull in buying. A fair amount of business is, how- 
ever, already placed for next quarter, so that ironmasters 
have plenty of occupation to look forward to. Stafford- 
shire marked bar makers retain the £12 basis, with 
£12 12s. 6d. as Lord Ward’s price. I may remark here 
that cautious men think that these makers have rendered 
the Birmingham market a good service by refusing to 
advance further. Lancashire ‘‘ Crown” bars maintain 
the Association basis of £11 10s. per ton, but in actual 
business on this market the makers are asking a premium 
of 7s. 6d. to 10s. per ton. North Staffordshire ‘* Crown ”’ 
bars are quoted £11 15s. to £12, South Staffordshire iron 
and steel hoops are £11 to £12, and gas strip £11 10s. to 
fll 15s. per ton. 


Pig Iron—Furnaces Going Out. 


The position of the Derbyshire pig iron firms on 
the Birmingham market has now been improved by the 
blowing out of several furnaces, and it seems probable 
that the plant in blast will soon be further reduced. Derby- 
shire forge iron prices are therefore steadier this week at 
70s. and 71s. per ton delivered here. Northampton forge 
iron is quoted 67s. 6d. to 68s. as a minimum, rates going 
upwards from this point. Very little pig iron is being sold. 
For the time being an impasse appears to have been 
reached. Buyers will not place contracts at present prices, 
and makers declare that they have been losing on sales 
for some time past. It is predicted that further stoppages 
of furnaces must take place, and indeed that this policy 
of curtailment of the make will be drastically carried out. 
One or two Northampton firms with large stocks on hand 
are, it is stated, making big efforts to realise before prices 
fall any further. Lincolnshire iron is priced at 75s. per 
ton. South Staffordshire pig iron is quoted this week 
67s. 6d. for common cinder iron, 71s. $d. to 72s. 6d. for 
part-mine, and 87s. 6d. to 102s. 6d. for hot air all-mine 
iron. Strong foundry iron was 105s. and cold blast iron 
£6 10s. to £7 15s. per ton. If the forges could take more 
iron current prices would be stronger, but the standing of 
many of these for want of men restricts consumption 
below the normal. The chief foundry irons selling are 
Derbyshire sorts and local cold blast all-mine material. 
Pig iron smelters again find themselves able to buy coke 
at easier rates, and on the prices of a few weeks back 
quotations show a considerable reduction. Coke oven 
owners state that the fall is only a temporary condition 
of the market which will pass away. It is surprising, 
however, that consumers show no great eagerness to enter 
the market even now. Hard cokes vary from 25s. up to 
27s. 6d. per ton easy delivered here for ordinary and good 
qualities respectively. 


Steel Prices again Advanced. 


The steel trade entirely maintains its remarkable 
and great strength. For some classes of local manufactured 
material prices have been again advanced. The method 
of advance takes the form of the declaration by makers 
of an increase in the premiums which they now habitually 
demand over the basis prices of controlled descriptions. 
Steel strip is this week advanced to £12 10s., the occasion 
of the rise being that the supply of steel billets available 
to the makers has practically ceased. High premiums are 
required on the basis price of constructional steel. Since 
the quarter opened large orders have been placed for plates 
and angles at in many cases premiums of 10s. to 12s. 6d. 
per ton. Angles—basis price only—are quoted on the 
open market £9 15s. to £9 17s. 6d., and joists £9 17s. 6d.— 
basis only. A new and very suggestive feature of the steel 
market is that forward business is subject to the option 
to the vendor to cancel all or any part of orders on which 
specifications are not received from consumers on or 
before December 3lst next. During the past few days 
the Government has been buying very heavily of steel in 
this district alike manufactured material and semi-manu- 
factured, 7.e., bars, billets, blooms, &c. Siemens open- 
hearth billets are quoted £7 15s. to £8 per ton and Bessemer 
sorts £7 15s. per ton. 


North Staffordshire Iron and Steel. 


Manufactured iron and steel makers in North 
Staffordshire have plenty of orders on the books. Iron- 
masters show no inclination to reduce prices, and the 
price of ‘‘ Crown ”’ bars is still well maintained at £11 15s: 
to £12, and iron plates £12 15s. to £13 per ton. Steel is 
very dear. On account of the pressure of war work 
ordinary trade customers are paying much above the 
Association rates to secure the execution of urgent com- 
mands. Coal is in good demand and a good many 
of the contracts given out are subject to very delayed 
delivery. , 











LANCASHIRE. 
(From our own Correspondents.) 
MAnNcHESTER, Thursday. 
Holidays and the Market. 


On Tuesday the market here had not recovered 
from the effects of the holidays and the attendance on the 
Iron Exchange was much under the average. Business 
was accordingly very restricted in character, and pig iron 
favoured buyers by about Is. per ton for most foundry 
sorts. Hematite remained firm and unchanged. Finished 
iron and steel steady. Manufactured copper, tin, and 
sheet lead unchanged. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 78s.; 
Staffordshire, 74s.; Northamptonshire, 75s.; Derbyshire, 
75s. to 76s.; Middlesbrough, open brands, 76s. Scotch, 
nominal: Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 86s., 
delivered Manchester. West Coast hematite, 105s.; East 
Coast ditto, 100s., both f.o.t. Finished iron: Bars, £12 
to £12 10s.; Lancashire hoops, £13 2s. 6d.; Staffordshire 
ditto, £12 17s. 6d.; sheets, £13 to £13 10s. Steel: Bars, 
£11 15s. to £12 5s.; steel hoops, £12 17s. 6d.; boiler plates, 
£11 10s. to £11 15s.; plates for tank, girder and bridge 
work, £11 to £11 5s.; cold-drawn steel, £19 to £20. Copper : 
Sheets, strips, &c., £102 per ton; small lots, 133d. per 
pound ; rods, £102 per ton; small lots, 134d. per pound ; 
tough ingots, £80; best selected, £81; copper tubes, 
133d.; solid-drawn brass tubes, 133d.; brazed brass tubes, 
15}d.; condenser tubes, 143d.; condenser plates, 14d.; 
rolled brass, 14d.; brass turning rods, 14}d.; copper wire, 
12?d.; yellow metal sheets, 134d. to 14d.; rods, 14d. 
Sheet lead, £31 10s. English tin ingots, £161. Aluminium, 
£200, minimum. 


Lancashire Coal. 


There was a small attendance on the Coal 
Exchange, with little business in any department. There 
was no alteration in either slack or engine fuel. There 
was only a moderate demand on shipping account. 


The Holidays. 

Most of the engineering works in this district 
closed down on Friday night until Tuesday morning 
in order to give the workpeople a brief respite from their 
labours. As far as I can gather, the men turned in fairly 
well on Tuesday, but the broken weather probably had some- 
thing to do with the failure of some who considered that 
they were entitled to prolong the holiday with the hope 
of an improvement in the meteorological conditions. 


Leeds Shell Factory. 


An appeal for workers for the new National 
Munition Factory was made last week by Mr. John 
M’Laren. Mr. M’Laren headed a deputation to Leeds 
City Council and asked the Corporation to release as many 
men as possible for the purpose of making shells. He said 
that all their promises made with regard to the factory 
had been kept. They promised to be making shells by the 
last day in July and this was actually being done. Looking 
ahead, however, Mr. M’Laren said they could see that a 
great many more munitions workers would be required 
in Leeds in the shell, clothing, and boot factories, the most 
pressing need being for shells. He urged that the Cor- 
poration should immediately commence to train women 
for such work as could be done by them and so release as 
many men as possible. 


Prosecution under the Munitions of War Act. 


On Saturday last the first prosecutions in the 
Manchester district under the above Act took place, when 
thirty-two workmen in the employment of Craven Brothers, 
Limited, Reddish, were summoned for engaging in a strike 
with regard to a dispute as to rates of wages and terms of 
employment before the Board of Trade had been con- 
sulted. The men by their action rendered themselves 
liable to a fine of £5 for each day they were absent and also 
to imprisonment. It appears that fifteen of the men, 
acting in combination, had struck work and the remainder 
afterwards struck in sympathy with their fellows. The 
dispute arose regarding the amount of their bonus, but 
instead of waiting to have their grievances submitted to 
arbitration the men “* went out” after breakfast one day 
and did not return until 9.45 a.m. on the next day, when 
they were accompanied by their trade union officials. 
Having been absent for parts of two days the men rendered 
themselves liable to fines of £10 each. The City Recorder 
said that as this was the first case of the kind in the dis- 
trict he would only impose a nominal penalty. Each of 
the men was fined 2s. 6d. and must contribute to the 
court’s expenses, which were fixed at £3 3s. Twenty-one 
days were allowed in which the amounts had to be paid. 


Barrow-In-FurnNEss, Thursday. 
Hematites. 


The increased strength noted last week in the 
hematite pig iron trade is well maintained and prices are 
hard. Makers are experiencing a full demand for their 
iron and the whole of the output is going into prompt 
use. There are twenty-three furnaces in blast, but there 
are no indications of any additional furnaces being put 
into operation. Locally the consumption of iron is heavy, 
steel makers and those engaged on war munitions having 
heavy requirements. On general account good deliveries 
are wanted by users in various parts of the country. 
Nothing is, however, being done for foreign users, except 
that small parcels have been sent to France from Cumber- 
land, but not of late. Makers are quoting 110s. to 112s. 
per ton net f.o.b. for parcels of mixed Bessemer numbers, 
and special brands of iron are at 125s. to 126s. per ton. 
Warrants are idle at 95s. per ton net cash. 


Iron Ore. 


The iron ore trade is well employed and likely 
to remain so for some time to come. Prices are firm, with 
good average qualities at 24s. to 26s. 6d. per ton, with the 
best sorts at 36s. per ton net at mines. Spanish qualities 





are in steady demand and a large cargo was discharged 
in Barrow last week for local use. The current rate is 
27s. 6d. per ton delivered to West Coast furnaces. 


Steel. 


In the steel trade the holidays are being observed 
this week. Next Monday the works will be in full swing 
in most of the departments at Barrow and at Workington. 
The Barrow plate mills, however, wiil still be standing 
For rails the demand is quiet, with heavy ‘sections quoted 
at £8 10s. to £8 15s. per ton, with light rails at £9 5s. to 
£9 10s., and heavy tram sections are at £9 10s. per ton. 
Billets are at £8 5s. per ton and hoops at £13 5s. per ton. 
Both are in good request. Nothing is being done in steel 
shipbuilding material. Ship plates are at £10 to £10 2s. 6d. 
and boiler plates at £10 15s. to £11 per ton. 


Shipbuilding and Engineering. 


These trades have been mostly on holiday during 
most part of this week. They ceased operations on Friday 
evening of last week and re-started on Thursday. Some 
twenty-five thousand hands were off, but a few thousand 
men were busily engaged the whole of the week on impor- 
tant work. 


Fuel. 


The demand for coal is brisk, with good steam 
sorts at 24s. per ton delivered. For coke the demand is 
heavy, with East Coast qualities at 31s. to 33s. 6d. per ton 
delivered. The shipping trade is quietly employed for 
the most part, but a large cargo of steel rails left Barrow 
for West Africa last week. 


The Ravenglass and Boot Railway. 


The Ravenglass and Boot Railway in Eskdale, 
Cumberland, which has been stopped for some years, has 
been leased to Messrs. Basset-Lowke, London, the well- 
known model makers. They are going to take up the old 
metals and lay down a 15in. gauge track. The locomotive 
used will weigh two tons and the passengers will sit in the 
coaches back to back. The train will carry about ninety 
passengers. At one time iron ore was mined in the Eskdale 
Valley, but operations ceased some years ago. Now, how- 
ever, that there is prospect of the re-opening of rail 
communication and a big demand for Cumberland ores, 
raising operations might be recommenced. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


Owine to the very heavy demands by the 
Government, manufacturers on the North-East Coast 
were compelled to curtail the holiday stoppage, and as 
a result of the employees recognising the seriousness of 
the situation very little time was lost. The orders are 
being pushed forward with the greatest possible speed, 
but the pressure for consignments is still heavy. In 
addition to the needs of the home Government there is 
a considerable volume of work received from the French, 
Russian and Italian Governments. There is plenty of 
trade to be secured apart from war orders, but it is only 
possible to deal with a comparatively small proportion 
of it unless customers are prepared to wait an indefinite 
period for delivery. There is no relaxation in the pressure 
on the steel works, and in the majority of cases Bank 
Holiday was ignored altogether. Those filling managerial 
positions at the works—and they are probably in need of 
a holiday more than any other section of the public— 
continued without a break. Owing to the cropping up 
every day of all sorts of difficulties and worries their 
business life since the war began has been most trying 
and harassing, but they are determined to “ deliver the 
goods ”’ with all possible speed, and gladly sacrifice their 
holidays in the national cause. A great deal of speeding up 
has taken place at the engineering works in recent weeks 
and the output of shells and all kinds of munitions has 
been greatly increased. 


Iron Trade in July. 


The outstanding feature of the Cleveland iron 
trade during July has been the great improvement in 
shipments, and having regard to the unprecedented and 
abnormal conditions prevailing, the position must be 
regarded as very encouraging. Another satisfactory 
feature is that values have been substantially better, 
though not to the extent anticipated in many quarters. 
The total shipments, amounting to 55,933 tons, are far 
and away heavier than those of June and of any month 
so far this year. While nominally they are below those of 
September, October and November last year, they- are in 
reality much higher, for whereas the totals for last autumn 
included shipments to Scotland, there have been no ship- 
ments at all to that country since November last. Last 
November the Admiralty closed the Firth of Forth to 
commercial shipping, and since then practically the whole 
of the iron for Scotland has gone by rail. There is no 
doubt that if the rail deliveries, of which no return is 
given, but which have been very heavy, are added to the 
July total, the shipments of pig iron for the month would 
be greater than those of any month since the war began. 
A feature of the shipments has been the marked revival 
in the trade with neutral countries, due to better tonnage 
facilities and the improved licensing regulations, which 
have obviated the friction, delay and uncertainty which 
previously prevailed. The most notable case is that of 
Norway and Sweden, whose imports have amounted to 
22,801 tons, as against 14,701 tons in June and only 405 
tons in May. No less than 6035 tons also went to Denmark, 
whilst Italy received 8800 tons, as against 1000 tons. 
To North America there went 6380 tons of special iron, 
the only export this year except June, when 3000 tons were 
sent. The improvement in the shipments has had a 
favourable effect upon values, although the market has 
been disturbed to some extent by speculative fluctuations, 
which have operated against the free development of 
business. Prices, however, are not yet by any means 
fairly commensurate with the abnormal costs of production 
and labour is scarce and dear. Consequently, the output 
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has been further restricted, the number of furnaces in 
blast being reduced during the month from 71 to 66. The 
reduction in the output, however, has led to further 
diminutions of stocks in makers’ yards and in the public 
store. 


Cleveland Iron Market. 


There is but little animation on the Cleveland 
iron market just now. While there is a fairly steady flow 
of iron into home consumption and shipments are improv- 
ing, new business is very quiet. The effects of the war 
act and react upon the trade at every point, and while in 
some respects these effects are temporarily favourable, in 
others they are such as to occasion grave disquiet. The 
critical situation in Poland has created a general reluctance 
amongst traders to commit themselves far ahead, and 
although at the time of writing news regarding Warsaw 
is not unfavourable, there may possibly be no substantial 
expansion of trade until some definite decision has been 
reached in this theatre of war. Fortunately, the statistical 
position remains very satisfactory owing to the restriction 
of output, and both makers’ stocks and the stock in the 
public store are decreasing. Makers of Cleveland iron 
show no disposition to do business at the lower prices 
now ruling, but amongst merchants the ruling quality is 
quoted at 66s. 6d. per ton for prompt delivery, though 
this figure is purely nominal in the absence of inquiry. 


No. lis 71s. 6d.; No. 4 foundry, 66s.; No. 4 forge, 65s. 6d.; 
and mottled and white iron each 65s.—all for early 
delivery. 
Hematite Pig Iron. 
There is little alteration in the situation as 


regards hematite pig iron and practically no business. 
Makers’ iron is still quoted 100s. per ton for mixed numbers 
of East Coast hematite, but second-hands are offering 


small odd lots at 97s. 6d. per ton and probably makers 
would be disposed to make concessions for suitable 
business. As compared with. Cleveland pig iron, the 


price is still a very good one, makers, in view of the heavy 
requirements for steel for war purposes, being in a much 
more favourable position. 


Iron-making Materials. 


The foreign ore trade continues extraordinarily 
stagnant. Consumers still appear to be fairly well 
stocked, and with deliveries coming in freely the market 
is almost entirely neglected. The position is a very 
difficult one. Consumers, though they will not look at 
current rates, have been making some tentative inquiries 
for the autumn during the last few days. Sellers, on the 
other hand, owing to the great uncertainty of freights in 
the near future, are reluctant to commit themselves. 
The nominal quotation for best Rubio of 50 per cent. 
quality is 26s. ex ship Tees. 


Manufactured Iron and Steel. 


A state of undiminished pressure is recorded in 
the manufactured iron and steel trades, fresh orders for 
all descriptions having been distributed by the war 
authorities. A tremendous amount of overtime is being 
worked, particularly on urgent Government work. 
Unfortunately, the inadequate supply of skilled labour 
is still a serious source of trouble to manufacturers, who 
are compelled to engage unskilled persons and teach them 
the work. Many of the large firms which are in receipt of 
Government orders have ceased to book any further trade 
from private sources. Their margin of output left after 
satisfying the war demands is very small and constantly 
dwindling, and does not now suffice to meet the orders 
actually in hand, the execution of which will consequently 
occupy many months. The prohibition of the export of 
high-speed steel except under licence is still causing dis- 
turbance to the overseas trade, and the manufacturers gener- 
ally complain that while the arrangements in force create 
a great amount of inconvenience and loss, they are 
serving no good purpose whatever. In response to an 
invitation from the Admiralty, the Newcastle Chamber of 
Commerce has set up a committee to deal with the issue 
of licences for the export of steel and articles manufac- 
tured therefrom on the North-East Coast. The formation 
of the Committee is welcomed by manufacturers. The 
existing limits of the exportation of steel is that it contains 
no tungsten or molybdenum. If it contains either of these 
metals the exporter must obtain a licence from the War 
Trade Department before it can be shipped. If it does not 
contain any of the prohibited metals it can be shipped 
on the certificates issued by the committee which has just 
been appointed by the Chamber of Commerce. The 
following are the principal market quotations :—Common 
iron bars, £11; best bars, £11 7s. 6d.; best best bars, 
£11 15s.; packing iron, £8; iron ship angles, £11; iron 
ship plates, £10; iron girder plates, £10; iron ship and 
girder rivets, £13 10s.; steel bars, basic, £10 15s. ; steel 
bars, Siemens, £10 15s.; steel ship plates, £10; steel boiler 
plates, £11; steel ship angles, £9 15s.; steel sheets, singles, 
£11 5s. to £11 7s. 6d.; steel sheets, doubles, £11 10s. to 
£11 12s. 6d.; steel joists, £9 17s. 6d. to £10; steel hoops, 
£10 10s.; steel strip, £10 5s., all less 2} per cent. Heavy 
steel rails, £8 15s. to £9; steel railway sleepers, £10 to 
£10 10s. net f.o.b. Cast iron chairs, £4 7s. 6d. to £4 10s.; 
cast iron pipes, l}in. to 24in., £7 to £7 5s.; 3in. to 4in., 
£6 10s. to £6 15s.; 5in. to 8in., £6 5s. to £6 7s. 6d.; 10in. 
to 16in., £6 5s.; 18in. to 24in., £6 5s.; cast iron columns, 
plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, £3 10s. to 
£3 12s. 6d., f o.r. at makers’ works. Iron and steel galvan- 
ised corrugated sheets, 24 gauge, in bundles, £22 10s., less 
the usual 4 per cent. 


Record Prices for Manufactured Iron. 

The ascertainment giving the production and 
average prices for manufactured iron for May and June 
was issued this week by the Board of Conciliation for the 
Manufactured Iron and Steel Trade of the North of Eng- 
land and shows that all previous records in respect of 
prices have been broken. The average net selling price 


is certified at £7 19s. 7d. per ton and the sales for the two 
months totalled 8508 tons, composed of 7001 tons of bars, 
1417 tons of plates, 73 tons of angles, and 15 tons of rails. 
The return must be regarded as eminently satisfactory, 
having regard to the conditions prevailing throughout the 
world. The output is being maintained at a satisfactory 





level despite “the war and the difficulty that is being 
experienced in securing suitable labour. It has to be 
remembered that all efforts are concentrated on steel and 
war work at present. This return completes six months’ 
work, which can be contrasted for the same period a 
year ago—before the war. For the first six months of 
last year the output was returned at 26,573 tons and for 
the first half of the current year the make has been 26,080 
tons, a falling off of only 493 tons, or slightly over 82 tons 
per month. A year ago the highest selling price recorded 
was £6 18s. 9d. and the lowest £6 13s. 1d., whereas this 
year the highest is the present return of £7 19s. 7d. and the 
lowest was for January-February, when the price was 
£7 ls. lld. The feature of last year was that in the period 
there were two reductions in wages of 2} per cent. This 
year there have been two advances of 5 per cent. The 
present return has established a record for the trade by 
exceeding the boom prices of 1913, which up to that period 
were the highest known to the trade of late years since 
1907. The top selling price reached then was £7 12s. 7d., 

compared with the previous highest of £7 6s. 9d. for 
September—October, 1907. Both these records are now 
outdistanced by the present price of £7 19s. 7d. The 
present return shows that the make has fallen off from 
the previous two months of this year, when the output was 
9186 tons. Plates are a reduced make by 605 tons, bars 
are better by one ton, rails have improved by five tons, 
while angles have decreased 137 tons. Plates have 
realised 9s. 2d. more, bars 7s. ld., rails 1ls., and angles 
12s., but bars being 82 per cent. and plates 16 per cent. of 
the whole production, govern the average selling price 
of the whole. The comparison with the return of the same 
period last year shows that the production has fallen off 
by 200 tons, but the average selling price is better by 
£1 6s. 6d. per ton. The present ascertainment automatic- 

ally fixes ironworkers’ wages by a sliding scale, and in 
accordance with this arrangement there will be an advance 
of 6d. per ton on puddling and 5 per cent. on all other 
forge and mill wages, to take effect from the 2nd inst. 


The Coal Trade. 

Business in the coal trade still continues within 
very narrow limits, though inquiries are reported to be 
numerous. The difficulties experienced by merchants 
in securing licences for shipment to neutral countries still 
constitutes the chief impediment to business. The 
collieries, however, are fairly well off as regards orders, 
and turns are full for over a fortnight ahead. Northumber- 
land steams are steadily maintained and loading turns 
have been full for the whole of this week. A good tonnage 
of gas coals is going away on account of contracts. Many 
works are still putting in reserve stocks as quickly as 
possible, for use later on, should there be any interruption 
in deliveries. There is also a good demand from France 
and Italy. Inquiries are circulating for best and second- 
class gas coals for shipment from September to December, 
but no business is reported as concluded. A brisk inquiry 
for bunker coals has sprung up in the last few days and 
prices have advanced fully 6d. per ton. Quotations 
are as follows :—Northumberland: Best Blyth steams, 
22s.; second Blyth steams, 18s.; Tyne prime steams, 
20s.; Tyne prime seconds, 16s. 6d. to 17s.; North Northum- 
berland prime steams, 20s.; unscreened bunkers, 16s. to 
17s.; best households, 22s. to 23s.; Blyth best smalls, 
l4s.; Tyne prime smalls, 15s.; North Northumberland 
smalls, 15s.; second smalls, 13s. Durhams: Best gas, 
20s. to 21s.; second gas, 16s. 6d. to 17s. 6d; Wear special 
gas, 23s. to 24s.; smithies, 17s. 6d. to 18s.; ordinary 
bunkers, 16s. 3d. to 16s. 6d.; best bunkers, 17s. 6d. to 
18s. 6d.; coking unscreened, 17s.; coking smalls, 16s. to 
16s. 6d. Coke values are barely maintained, blast furnace 
qualities selling at 28s. to 29s., foundry coke at 32s. 6d. to 
35s., and gas coke 27s. to 28s, 








SHEFFIELD. 
(From our own Correspondent.) 


Holiday Conditions. 


So far as shell shops are concerned, the holiday 
was restricted in the Sheffield district, generally speaking, 
but in other departments, with very few exceptions, the 
break varied from two days to the greater part of a week, 
whilst in some cases the stop was for a full week. Wherever 
time permitted opportunity has been taken to overhaul 
machinery and engines, which are running under great 
pressure now; but often no more than the briefest 
examination was possible. The army of men and youths 
released for the short respite seemed thoroughly to appre- 
ciate the change, of which they stood in great need, 
though it is always difficult to get staffs into full swing 
again. The fact that their return to work synchronised 
with the anniversary of the declaration of war with Ger- 
many was, however, an incentive to renewed efforts for 
many of them, and with the greater control which the 
Government now has over munition works generally 
and with the larger number of firms organised and engaged 
on Government work, there is no doubt that between now 
and the end of the year the output will be simply a revela- 
tion. Everything tends in that direction in Sheffield, 
where there is @ growing spirit of determination. The 
district has, in fact, got its second breath, and except 
for the number—happily quite a minority—who still 
think more of their drinking or of getting as great 
advantage over their fellows as possible in the way of 
leisure, the men are working better than ever. 


The First Year of the War. 


Speaking of the 4th inst., it is really amazing 
what a change has come over the district since hostilities 
commenced. The Government might have been tardy 
in bringing forward a scheme for organising the manu- 
facture of munitions, but the great armament firms were 
moving toward that end from the beginning, and not 
until the industrial side of the war comes to be written 
will the debt the nation owes to these firms be appreciated. 
Without the slightest intimation to the outside world of 
what was actually taking place they lost no time in cover- 
ing in every available inch of ground to be utilised as gun 
and shell shops, especially the latter, and then commenced 
a plan of absorption or the acquisition of works sites. In 





some cases it was fortunately the fact that the opening of 
the war synchronised with the completion of fine new 
shops, and this process of extension is still going on regard 
less of cost. The latter must in the aggregate be enormous, 
and the problem at the close of the war will be how to 
employ profitably all these additions. The general character 
of the district seems changing. It is developing the envi. 
neering side to a quite marked degree, whilst the repro. 
sentative engineering firms are themselves taking big 
strides forward. Some of them could not possibly execute 
on their own premises all the work pressed upon thei, 
and in passing from one pote Ara to another one sees 
ample evidence of this. Then there are firms, for years 
overshadowed by much larger concerns, coming well iv 
the front. The reason is that often the latter are unable 
to entertain general orders which formerly were an 
important feature of their operations, and as the business 
is pressing and the smaller firms are not under the same 
obligations to the Government the market presents an 
open door to them in a way which might not have been 
possible under other circumstances. Another thing is 
that the number of manufactures—always pretty numerous 
in Sheftield—is increasing, and things required in connev- 
tion with the war are being made by firms who had never 
touched them before. Speaking broadly, the whole of this 
district has profited quite considerably by the war—not 
that firms have particularly sought to do so, but because, 
being able and ready to make so many of the requirements 
of Britain and her Allies, the work has been forced upon 
them. Everywhere extensions appear to be in hand, ancl 
where they are not actually in hand they are contemplated. 
At first the circumstances brought about by the war wer: 
disastrous to many firms, especially makers of lighter stec! 
tools, with continental connections ; but most of them 
quickly adapted themselves to the altered conditions and 
only a comparatively few now have to complain of a loss 
on working, in spite of increased wages, costs of material 
and freights. In short, the end of the first year of win 
tinds Sheffield in a strong position financially and bettcr 
equipped than ever. 


The South Yorkshire Coalfield. 


In the course of an official inquiry held at Don 
caster a few days ago some interesting statements were 
elicited regarding new collieries in the South Yorkshire 
district. The South Yorkshire Joint Line Committee was 
the applicant to the Light Railway Commissioners for 
permission to construct a railway about four miles long 
at an estimated cost of £57,936, to run from Harwort}: 
to Firbeck and connect. with the Firbeck Main Colliery. 
The latter is one of the Sheepbridge group, of whicl 
Dinnington Main, Maltby Main, and Rossington Main 
collieries are also a part. The Firbeck Company was 
incorporated about two years ago, the colliery estate 
including 9000 acres, and coal has been proved in three 
seams of good thicknesses, including the Barnsley seam 
of 4ft. 2in. at a depth of 833 yards, the aggregate coul 
underlying the area being estimated at 112,000,000 tons. 
It is to be raised up two shafts. It is not proposed to 
commence getting coal until the railway has been com 
pleted, for experience at the Dinnington property showed 
that the difference between a railway and the absence oi 
one was as much as £30,000, through the cutting up of 
roads in the district. The directors are, however, anxious 
to get to work because their minimum rents are running. 
Last year these were only £500, but next year they will 
exceed £1000, whilst by 1935 they er be about £14,000. 
Colonel G. F. O. Boughey, R. E., C.S.L, in closing the 
inquiry, remarked that he thought me application would 
not be refused, there being no opposition. 


The Allies’ Workshops. 


Something which was said at the annual meeting 
of the Sheffield Works’ Societies Association since my 
previous letter is, | think, worth recording. This associa- 
tion, with its twenty-nine societies and a membership of 
nearly 10,000, is unique in this country. Of the members, 
1339 have enlisted, twenty-nine are known to have been 
killed in action or died of wounds, and one has been 
awarded the D.C.M. Mr. Arthur Balfour, managing direc- 
tor of the Dannemora Steel Works and Consul for Belgium in 
Sheffield, presiding over the gathering, deprecated the atti- 
tude of certain classes of workpeople who favoured strikes 
during the present time, and said he thought that such 
people did not realise the depressing effects their actions had 
on their Allies. French people, Mr. Balfour added, could 
not understand why men in this country stopped work at 
such a time. It was necessary that people should fully 
realise what they were doing when they went on strike. 
It was astounding that very often the men who left work 
were not those who got the lowest wages or who would be 
expected to feel the stress of the increased cost of living 
most keenly, but those who were very well paid and in 
some cases did not put in strenuous hours for the money 
received. 


Pig Iron and Billets. 


If for no other reason the pig iron market has 
been quiet on account of so many works having had the 
week broken into by the holiday. So far as hematite 
iron is concerned, however, the firmness of West Coast 
makes is fully maintained again, while East Coast qualities 
are apparently throwing off the weakness reported of 
late in that section. In the latter, however, buyers’ 
views are still very divergent from those of makers as to 
values, and sellers find some little difficulty in bringing 
buyers to business. At the furnaces the opinion is 
adhered to that any fresh appreciable movement must 
be in an upward direction, though at the sam3 time it 
has to be admitted that consumers are none too eager to 
rush into the market even at present prices, which they 
consider are too high. For mixed numbers East Coast 
hematite iron is officially quoted at £5 6s. 3d. for early 
delivery here, but business is said to have passed at quite 
ls. 6d. less than that, and in some instances even lower 
is stated to have been taken. In the West Coast hematite 
iron market the demand is fairly good, though not equal 
to that for special low phosphorus iron, which rules at 
from £6 5s. to £6 6s. f.o.b., Bessemer mixed numbers 
being quoted at £5 18s. to £6 delivered Sheffield, though 
there seems little difficulty about shading the latter 
figures in some cases. In common irons Derbyshire and 
Lincolnshire foundry and forge show little real change 
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from last week, and basic continues in strong request. 
‘here seems to be no quotable change in billets, the 
demand for basic qualities being as urgent as ever, with 
the same difficulty about getting hold of any weight. 
Nominally hard basic is quoted at £9 10s. per ton and 
soft at about £9, but it is understood that for anything 
like urgent requirements a premium is willingly paid. 
[tillets of @ very fair quality continue to come across the 
Atlantic, the c.i.f. terms leaving a quite respectable margin 
}etween the American prices—which have to be paid in 
aivance, by the way—and those asked for local makes. 
Pessemer acid billets are quoted at £11 10s. and Siemens 
about 10s. above that, with special high carbon at £13 15s. 


The New Coal Act. 


Now that the Price of Coal (Limitation) Bill has 
received the Royal Assent and is in operation, the trade 
concerned is better able to judge the character of the 
measure, and personally I do not find that opinion has 
in the main changed very much from when I referred 
previously to the matter. Outside collieries, the general 
view appears to be summed up in the expression that 
there ‘‘is not much in it.” During the discussion of the 
Kill in committee the fear was expressed that the price 
limitation, not being retrospective, would hit the Midlands 
harder than it would a district like South Yorkshire, 
the reason advanced being the large tonnage which 
regularly goes from the latter for shipment and which 
would not come within the meaning of the Act. From 
what I learn it is quite true that South Yorkshire may not 
feel the restrictive provisions of the measure very keenly 
after all, though for a different reason from that of ship- 
ments, seeing that the latter are hampered, so far as 
neutrals are concerned, by the necessity of obtaining 
licences. It seems that whilst there are numerous in- 
stances in which renewals of steam coal contracts were 
made, as from July Ist, at advances of more than 5s. per 
ton on the contract prices of a year ago, in very many 
cases renewals have been effected at an advance of no 
more than the margin allowed under the Act. For 
instance contracts in this district were made as from 
July Ist, 1913, at 12s. 6d. per ton, which was the figure 
ruling the market on June 30th, 1914; but the contracts 
which expired on that date were renewed at Is. reduction, 
viz., 11s, 6d., so that contracts renewed as from July Ist 
last at 16s. 6d., although on the face of it showing an 
increase of 5s. per ton, are in reality only the statutory 
advance of 4s., therefore unaffected by the Act in any 
way. In the case of ‘‘ excepted coal,’ that is, coal 
supplied for domestic or household purposes, or to any 
local authority, or to any undertaking supplying gas, 
water or electricity, the purchasers may claim a reduction 
on the contract price to the legal figure, but not at an 
earlier date than October 29th next. Many may wonder 
why this relief is withheld until the Act has been in force 
for three months. From a colliery owner’s point of view 
this is a very important item. During the severe slump 
—more especially in steam coal and manufacturing fuels 
—in November and December of last year, collieries sold 
a large tonnage forward for twelve months at exceptionally 
low prices—from 6s. 6d. to 7s. 6d. per ton less than to-day’s 
current values—and if the Act had made provision for 
immediately reducing contracts that had been overcharged, 
colliery owners would naturally have pressed for the 
levelling up of these low-priced contracts. In other 
words, where, on the one hand, collieries had to reduce 
contracts by, say, 9d. per ton, on the other they would 
have received the advantage of from 5s. 6d. to 6s. 6d. per 
ton in the levelling up process. As to whether buyers 
under contract will avail themselves of the opportunity 
of claiming a rebate where prices are beyond the statutory 
limit, it has to be borne in mind that the Act also empowers 
collieries who use their own railway wagons to charge up 
to 50 per cent. more for the use of those wagons than rail- 
way companies were actually charging for the use of theirs 
at the time this Act came into operation. Thus pressure 
on one side might mean the loss of an advantage on the 
other, 


Round the Works. 


A week ago I mentioned that negotiations were 
afoot for the sale of the works and business of Bury and 
Co., Limited, steel manufacturers, of Regent and 
Philadelphia works. Since then a meeting of the share- 
holders has been held, at which it was was decided to wind 
up the business voluntarily in order that the proposed sale 
might be carried through. It appears that the purchasers 
are the well-known firm Samuel Osborn and Co., of 
Clyde Steel Works and Rutland Steel Works. The latter 
adjoin Bury’s Philadephia Works, so that the advantage 
to Osborn’s of their acquisition for extension purposes 
will be obvious. Bury’s is one of the three oldest steel 
firms in the district, but for some time past the directors 
have been feeling keenly the effect of competition on 
profits, and the outbreak of war served to make things 
worse. For the majority of Sheffield firms, however, 
war conditions are bringing grist to the mill and under 
a huge demand selling prices of steel manufactures are 
rapidly rising. Makers of high-speed steel and_ tools, 
such as twist drills and milling cutters, are working under 
extreme pressure, but the supply is still very much below 
the demand. One interesting fact is that the syndicate 
of all the principal steel firms in this district, and also 
Armstrong’s, formed at the end of last year for the purpose 
of producing alloys, especially tungsten powder, is now 
marketing its output, which there is every reason to 
believe will be developed pretty rapidly now. 


Fuel. 

The steam coal market is rather easier, and 
shipments are somewhat irregular. The new Order in 
Council prohibiting exports to all destinations abroad 
other than to British possessions and protectorates should 
have a decidedly steadying effect upon values. It really 
means that on and after the 13th inst. permits will have 
to be obtained for shipments to allied countries, just as is 
at present the case with neutrals. Apparently the object 
is chiefly to restrain collieries from selling the bulk of their 
surplus coal for shipment, so reducing the tonnage for 
the home market, for reasons which I explained a fortnight 
ago. In that sense there is just a prospect of an easier 


home market before very long. The small fuel market is 
very strong, with values steadily held. 


At the moment 





only a limited quantity of steam coal is offered on the 
inland market, and prices are more or less nominal. 
Current quotations are per ton at pit as follows :—South 
Yorkshire hards, 16s. 3d. to 16s. 9d.; best Derbyshire, 16s. 
to 16s. 6d.; seconds, 15s. to 16s.; steam cobbles, 15s. to 
15s. 9d. Blast furnace coke is rather easier. 








SCOTLAND. 
(From our own Correspondent.) 


Increasing Activity. 


A FULL re-start has been made at the various 
works, and everything is in full swing once again. Indica- 
tions point, meantime, to brisker conditions than before. 
Further large contracts, about which details are not per- 
missible, have recently been placed and means a consider- 
able increase in the working pressure and a speeding up 
in several directions. This also entails a further decrease 
in the output of ordinary contract business, which is, of 
course, unavoidable in the circumstances. Prices all round 
are firmer, and, in steel production especially, considerable 
advances have been made, The higher prices, however, 
do not appear to have caused any diminution in demand, 
and the productive power of the works cannot cope with 
the continuous flood of business. 


Labour Affairs. 


The dock labourers at Kirkcaldy are out on 
strike. They demand an increase in wages of from 7d. to 
8d. on day rates and from 8$d. to 10d. for overtime, and 
this the shipping companies refuse to grant. Vessels 
meantime are being unloaded by members of the crews. 
The employees of the Clyde Spinning Company, Bridgeton, 
Glasgow, have resumed work after having been on strike 
for fully eight weeks. The dispute arose out of a demand 
which was made for an increase of 2s. per week in the 
wages of workers with an extra Is. per week for married 
men. The company at first declined to grant any advance, 
but has now announced its willingness to concede a rise 
of 5 per cent., similar to that granted recently to the English 
cotton operatives. This offer was at first declined by the 
workers, who have now agreed to submit the matter to 
arbitration. An arbitrator will be appointed by the 
Board of Trade. 


Shipbuilding. 


The mercantile output of Scottish shipyards 
continues small in comparison with those of corresponding 
months of previous years. The total for Scotland during 
July consisted of only five vessels of 15,630 tons, while 
there were launched on the Clyde only three vessels of 
15,603 tons—one of them, however, a first-class liner of 
large size. For the seven months the Clyde total consists 
of fifty-three vessels of 154,603 tons. This is less than the 
total output of the first seven months of last year by 
129,290 tons, and by that of 1913 by 222,667 tons.. The 
fact, however, that no Government work is included this 
year deprives the comparison of any real value. There is 
plenty of work in the yards, but the supply of labour is 
scarce. No fresh mercantile contracts are reported during 
the month. The only vessel of importance launched during 
the month was the Aotearoa, t.s., 15,000 tons, built by 
the Fairfield Shipbuilding and Engineering Company, 
Glasgow, for the Union Steamship Company of New 
Zealand. 


Pig Iron. 


The number of furnaces in blast in Scotland at 
present is sixty-seven, five more than in the preceding 
week and fifteen more than in the corresponding week in 
1914. Makers have not yet resumed deliveries on the 
same scale as before the holidays, but the quantities sent 
out are increasing. New business continues quiet. Busi 
ness in the Glasgow pig iron warrant market was moderately 
active during the past week, the turnover amounting to 
10,000 tons. Prices were fairly steady throughout, but 
the tone was somewhat easier. Cleveland iron closed at 
66s. 1d. per ton cash buyers, compared with 66s. 8d. per 
ton in the preceding week.’ Warrant stores now stand at 
145,261 tons, compared with 82,252 tons at the same 
period last year. 


Quotations. 


The prices of Scotch pig iron are unchanged, 
and are quoted as follows :—Monkland, f.a.s. at Glasgow, 
No. 1, 80s. 6d.; No. 3, 79s.; Govan, No. 1, 79s.; No. 3, 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Govan, 
No. 1, 85s. 6d.; No. 3, 80s. 6d.; Gartsherrie, Summerlee, 
Calder and Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glen- 
garnock, at Ardrossan, No. 1, 86s.; No. 3, 81s.; Eglinton, 
at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dal- 
mellington, at Ayr, No. 1, 8ls.; No. 3, 79s.; Shotts, at 
Leith, No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 
86s.; No. 3, 81s. per ton. 





Blastfurnacemen’s Wages. 


As a result of the report by Mr. John M. MacLeod, 
C.A., Glasgow, to the joint secretaries of the Board of 
Conciliation, between the owners of blast furnaces in 
Scotland and the blastfurnacemen as to the price of 
Scotch pig iron warrants in the Glasgow market for the 
months of May, June and July, there is an increase of 
5 per cent. in the wages of the workmen. 


Export of Steel. 


In order to facilitate business and to expedite 
the granting of certificates for the export of steel and 
articles manufactured therefrom, the Admiralty invited 
the Glasgow Chamber of Commerce to set up a committee 
to deal with the issue of licences for the export of these 
articles. The Chamber of Commerce nominated the 
following gentlemen :—Messrs. Montagu M. W. Baird 
(President), Mr. James W. Murray (Vice-president), 
Mr. W. J. Chrystal (Messrs. John and James White, 
chemical manufacturers, Glasgow), Mr. Archibald Colville 
(Messrs. David Colville and Sons, Limited, Dalzell Steel 
and Ironworks, Motherwell), Mr. James M. Skimming 
(Steel Company of Scotland, Limited, Glasgow), Mr. 





T. O. Mathieson (Messrs. Alex. Mathieson and Sons, 
Limited, tool makers, Glasgow), and Mr. Geo. A. Mitchell 
(Messrs. Stewarts and Lloyds, Limited, steel manu- 
facturers, Glasgow). The Admiralty approved and the 
committee has been constituted. The existing limits of 
free exportation of steel are that it contains no tungsten 
or molybdenum. If it contains either of these metals the 
exporter must obtain a licence from the War Trade 
Department before it can be shipped. If it does not con- 
tain any of the prohibited metals, it can be shipped on the 
certificates issued by the Chamber of Commerce Com- 
mittee. The area to be dealt with by the Glasgow Com- 
mittee embraces the whole of Scotland. 


Finished Iron and Steel. 


Great activity prevails in the Scotch steel trade. 
In the branches engaged in the production of war materials 
makers are over head and ears with work and are pressed 


for deliveries to an even greater extent than before. New 
business is quiet, but the position is improving. Steel- 
makers report that bar mills are particularly busy. The 


home market is quiet, but there is considerable movement 
in the export department. Black sheet makers have a 
large number of orders on hand for the heavy gauges, 
but the dearness of spelter and the consequent quietness 
in the galvanised sheet trade is reflected in the scarcity 
of business in the thin gauges. Plants, however, are as 
fully employed as the supply of labour will allow. Malle- 
able iron makers continue active in both their iron and 
steel departments. Orders are very plentiful, and in many 
cases producers are in arrears with deliveries. Tube 
makers are well placed for orders on home account, while 
the export inquiry is more satisfactory. 


Coal. 

Business in the Scotch coal trade is apparently 
in a more satisfactory position all round. There seems 
to be more disposition on the part of suppliers to book 
ahead at what is considered to be more reasonable figures. 
The licensing diffie.s‘y is still in evidence, but notwith- 
standing this, collieri>s generally are well booked. Best 
splints are well placed, and have very little coal available 
for early loading. Ells are steady, but are fully booked 
and collieries will not accept further business at present 
quotations. Navigations are also well placed. Washed 
nuts, particularly trebles, are becoming scarce and values 
are inclining upwards. The aggregate shipments from 
Scottish ports during the past week amounted to 231,532 
tons, compared with 196,435 tons in the preceding week 
and 169,571 tons in the corresponding week of last year. 
Ell coal is quoted, f.o.b. at Glasgow, 17s. to 17s. 3d.; 
splint, 17s. to 21s.; navigations, 21s. 6d. to 23s. 6d.; 
steams, 14s. to 16s. 6d.; trebles, 18s. 6d. to 19s; doubles, 
16s. 9d. to 17s.; singles, 16s. 6d. to 16s. 9d.; best screened 
navigation coal, f.o.b. at Methil or Burntisland, 24s. to 
25s. per ton. 


Glasgow and the Coal Prices Bill. 


As a direct result of the Government Bill for the 
limitation of coal prices, Glasgow Corporation is expected 
to benefit to the extent of £50,000 or £60,000 on the con- 
tracts recently made by the Gas and Electricity Depart- 
ments. In all likelihood the proposed increase of 15 per 
cent. on the charges for electricity will be modified to 
10 per cent., while the expectation is that in the near future 
a slight reduction may also be conceded to gas consumers. 
The Corporation recently sanctioned contracts for the 
Electricity Department totalling about 170,000 tons at 
rates which showed an increase of fs. 3d. per ton over the 
preceding year, while at the same time it was stated that 
the Gas Department had completed contracts for about 
800,000 tons of coal at a price equal to an advance of 5s. 3d. 
per ton. Since then negotiations were opened with other 
municipalities with a view to getting advantage under 
the Government measure for the limitation of the price 
of coal. It was laid down by the Board of Trade that 
there should only be a margin of 4s. above last year’s 
prices for delivery at the pit’s mouth. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


THERE has practically been no business during 
the past week owing to the holidays. Last week-end it 
was a case of clearing up for the vacation, while this week 
has been upset altogether so far as operations are con- 
cerned, supplies of coal being too uncertain to permit of 
anything like a regular resumption of business. Almost 
the only subject of discussion has been the scheme put 
forward by a deputation of Welsh coalowners at a meeting 
with the President of the Board of Trade and the Chairman 
of the Coal Exports Committee in the early part of last 
week. By this scheme it was proposed to set up a local 
committee which would provide that collieries should 
supply the coals required for home consumption. The 
idea was that the Government authorities should inform 
them what quantity of coals was wanted for local works, 
railways, &c., and then this amount would be earmarked, 
leaving the balance of production free for exportation 
untrammelled by Coal Exports Committee restrictions. 
Notwithstanding the incompleteness of the Coal Prices 
Limitation Act, coalowners could see that in conjunction 
with the operations of the Coal Exports Committee it 
would work very adversely to their general interests. It 
was regarded as very much better to supply all the 
needs of local works, railways, &c., at the prices fixed 
by the Act and reap the benefit of the very much higher 
prices which will rule for the supplies available than for 
the Coal Exports Committee to stop exportation to 
neutral countries and thus bring down values substantially 
all round. This would be very disastrous for the colliery 
owners, particularly as the contracting season for 1916 is 
now approaching. The scheme as outlined practically 
received the blessing of the Chairman of the Coal Exports 
Committee and the President of the Board of Trade, who 
no doubt was very ready to seize hold on any voluntary 
scheme which would make his Coal Prices Limitation Act 
a workable measure. The deputation of Welsh coalowners 
agreed to supply the President of the Board of Trade 
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with further details of the scheme, and therefore a repre- 
sentative meeting of coalowners and colliery agents and 
salesmen was convened. This meeting was held last 
Friday, but the scheme as put forward by no means 
met with general acceptance and was practically knocked 
on the head. In the first place, there were many interested 
in the coal trade who knew nothing about the formation 
of such a scheme. All that was known was that the 
deputation of Welsh coalowners was going to London to 
interview the Chairman of the Coal Exports Committee 
with reference to greater freedom in the granting of 
export licences, but nothing was known about any scheme 
for meeting home requirements. The deputation was 
made up of representatives principally of the three largest 
colliery undertakings in South Wales, the coals of which, 
if not taken by the Admiralty, would be exported. The 
feeling consequently was engendered that the collieries, 
which were to benefit by the higher prices for export, were 
“ legislating ** for the collieries which would have to supply 
the coals for home consumption at prices fixed by the Act. 
Naturally the scheme came in for very severe criticism. 
There were many who considered that such a scheme, as 
allocating to the various collieries which supply coals for 
home consumption the amount they must reserve, was 
unworkable ; that the natural desire of firms to do the 
best for themselves would operate against such a proposal 
being successful, while what was of the greatest importance 
was the fact that no provision was made in the scheme 
whereby there was to be any pooling of profits, so that 
the collieries which made higher profits out of exportation 
were not to contribute towards assisting those under- 
takings upon which would fall the burden of meeting 
home requirements at figures under the Act which left 
little or no margin of profit. So far as the better classes 
of coals are concerned, it was argued that they are not 
affected, as they are taken almost exclusively by the 
Admiralty, but at the same time there are occasions 
when these coals are released for export, and there is no 
getting away from the fact that the prices of coals ruling 
for export purposes are a factor in the settlement of the 
amount to be paid for Admiralty quality coals by the 
Admiralty. What happened, therefore, at the meeting 
of coalowners was that a comprehensive committee 
representing the interests of colliery owners, coal shippers 
and others was appointed for the purpose of preparing a 
scheme for carrying out the provisions of the Act. 


Foreign Coal Exports. 


Shipments to foreign destinations from South 
Wales ports were so restricted on account of the shortage 
of coals following on the strike that the total sent away 
was lower than in any week since the commencement of 
the war. From Cardiff, Newport, Swansea and Port 
Talbot the total only came to 184,992 tons, as compared 
with 581,252 tons in the corresponding period of last 
year. The decrease therefore was 396,260 tons. Cardiff 
despatched 95,374 tons, or 303,991 tons below the amount 
a year ago, while from Newport the quantity was 34,112 
tons, as against 63,993 tons. Swansea shipped 28,687 
tons, or 32,813 tons below the figure a year ago, but 
Port Talbot dispatched 26,819 tons, or 4537 tons more 
than twelve months ago. 


Labour Matters. 


There have been several meetings of the Joint 
Sub-committee, consisting of representatives of coal- 
owners and men for the purpose of drafting the new 
coalfield agreements on the basis of the Government’s 
proposals, but the Committee has by no means finished 
its labours. One of the points still under consideration 
concerns the terms for the anthracite miners, while another 
affects the machinery for dealing with future disputes. 
It is recognised that progress must necessarily be slow. 
Some of the clauses will have to be submitted to an umpire, 
especially that regarding certain collieries which were 
paying at the rate of 3 per cent. less than the 1879 standard. 
Representatives of the South Wales and Monmouthshire 
Association of Colliery Enginemen and Stokers have had 
an interview with the Committee appointed by the 
Coalowners’ Association to deal with the question of their 
wages and conditions of employment. The former laid 
before the owners’ Committee their proposals, which are 
as follow :—(1) That all men employed in the mechanical 
departments of the collieries now receiving a standard 
rate below 3s. 4d. per shift be advanced to 3s. 4d., the 
standard rate to be altered by adding 50 per cent. thereto, 
with an additional 10 per cent. upon the same; (2) that 
all men now being paid the standard rate of 3s. 4d. per 
shift and above be granted an advance of 4d. per day 
and that the respective standard rates be altered by adding 
50 per cent. thereto, with an additional 10 per cent.; 
(3) that a bonus turn be paid each week to all men 
employed in the afternoon and night shifts; (4) that all 
workmen now employed on twelve hours’ shift shall have 
the same reduced to eight hours. The owners promised 
that these proposals should receive consideration. Trouble 
arose a week ago on the Rhymney and Taff Vale Railways, 
but since then, as the result of interviews with the Board 
of Trade, a stoppage of work has been averted. In con- 
sequence of the coal strike some of the railwaymen were 
put on short time and were not paid their guaranteed 
week of six days. Mr. Runciman promised that the men 
should have their guaranteed week’s payment and there- 
fore the trouble is ended. At one of the repairing works 
at Barry fitters and blacksmiths came out on strike last 
week-end and are still out at the time of writing. The 
strikers contend that there are too many apprentices 
engaged. The men have disregarded the advice of their 
leaders to resume work. The strike is confined to the 
men engaged in the shop and not outside. 


Current Business. 


There was practically no business on the coal 
market last week-end except in the matter of picking up 
small parcels to complete cargoes, while this week there is 
very little being done on account of the holidays. Opera- 
tions, however, are likely to be very few, as colliery sales- 
men are so heavily booked and coals are certain to be short 
of requirements. The miners returned to work on Tuesday 
in far better numbers than was expected, the average 
being about 60 per cent. This is higher than on previous 


oceasions, the bad weather prevailing no doubt having 





something to do with many men not absenting themselves 
longer than the one day fixed as the official holiday in the 
coalfield. The output is therefore better than was expected, 
but still there is practically no free coal on the market for 
prompt loading. Sellers could command their own figures 
for small lots. It is not likely that settled conditions will 
prevail in the coal trade until next week. Tonnage in 
dock is more than sufficient to meet immediate require- 
ments, but many doubt whether much pressure will be 
seen after the middle of the month, and rather expect that 
by that time tonnage will not be so plentiful. At the 
moment both large and small coals are very firm for 
prompt shipment, but quotations are nominal. Patent 
fuel is also strong. There are inquiries about for supplies 
over next year, but these are believed to be no more than 
* feelers.”” Prices have also been asked for 6000 tons 
for shipment to France during this month, September, and 
October. The pitwood market is quiet at prices ruling 
recently. 


Nominal Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 33s. to 35s.; ordinaries, 
30s. to 3ls.; best drys, 33s. to 35s.; ordinary drys, 30s. 
to 32s.; best bunker smalls, 23s. to 23s. 6d.; best ordinaries, 
2ls. to 22s.; cargo smalls, 19s. to 20s.; inferiors, 18s. to 
19s.; washed smalls, 21s. to 22s.; best Monmouthshire 
black vein large, 32s. to 33s.; ordinary Western Valleys, 
30s. to 3ls.; best Eastern Valleys, 28s. to 29s.; seconds, 
Eastern Valleys, 25s. to 27s. Bituminous coal: Best 
households, 29s. to 30s.; good households, 27s. to 28s.; 
No. 3 Rhondda large, 27s. 6d. to 28s. 6d.; smalls, 23s. to 
24s.; No. 2 Rhondda large, 25s. to 26s.; through, s. Gd. 
to 23s. 6d.; smalls, 18s. 6d. to 19s. 6d.; best washed nuts, 
25s. to 27s. 6d.; seconds, 23s. 6d. to 25: best washed 
peas, 24s. 6d. to 26s. 6d.; seconds, 20s. to 21s. 6d. Patent 
fuel, 33s. to 35s. Coke: Special foundry, 42s. to 43s.; 
good foundry, 38s. to 40s.; furnace, 32s. to 34s. Pitwood, 
ex ship, 24s. to 25s, 











Newport (Mon.). 

The market has not yet settled down after the 
holidays, but the tone is very strong for supplies for early 
shipment. Exact values, however, are difticult to estimate, 
as so little business is being done, and it is not likely that 
much activity will be seen before next week. Approximate 
values :—Steam coal: Best Newport black vein large, 
31s. to 32s.; Western Valleys, 29s. to 30s.; Eastern Valleys, 
28s. to 29s.; other sorts, 26s. to 27s.; best smalls, 21s. 6d. 


248.3 
Bituminous coal: Best 


to 22s.; seconds, 20s. to 21s. 
house, 27s. to 28s.; seconds, 25s. to 26s. Patent fuel, 


34s. to 35s. Pitwood, ex ship, 24s. 6d. to 25s. 6d. 


Swansea. 


Extremely little business has been attempted, 
but the market is very firm, as supplies are scarce.; There 
has been a good deal of trouble lately at the Swansea Docks 
owing to the introduction of a new system by the men 
described as * working round.’ Contractors, however, 
object to men not employed by them working their tips. 
The result is that two Great Western Railway tips and 
three Rhondda and Swansea Bay tips have been idle. 
A special meeting of the Swansea Chamber of Commerce 
was held last week-end, when a protest was entered against 
the way trade was being hampered by disputes occurring 
amongst the men to which the Chamber and shippers 
were in no way parties. The Chamber telegraphed to 
the Board of Trade and the Ministry of Munitions asking 
them to intervene, pointing out the seriousness of the 
position and the necessity for a resumption of work at 
once, leaving the point in dispute between the railway 
companies and the men to be a matter of negotiation. 
Nominal prices :—Anthracite : Best malting large, 25s. 6d. 
second malting large, 23s. 6d. to 25s.; big vein 
s. 6d. to 29s. 6d.; red vein large, 20s. to 20s. 9d.; 
to 35s.; French nuts, 








large, 2 
machine-made cobbles, 32s. 6d. 








37s. 6d. to 40s.; stove nuts, 36s. 6d. to 39s.; beans, 26s. 
to 29s.; machine-made large peas, 18s. 9d. to 19s. 6d.; 
rubbly culm, Ils. to 11s. 6d.; duff, 6s. 9d. to 7s. 3d. 
Steam coal: Best large, 25s. 6d. to 27s.; seconds, . 6d. 
to 25s.; bunkers, 21s. to 24s.; smalls, 14s. to l6s.  Bitu- 


minous coal: No. 3 Rhondda large, 25s. to 26s.; through 
and through, 22s. 6d. to 23s. 6d.; smalls, 20s. 9d. to 21s. 3d. 
Patent fuel, 30s. to 32s. 


Tin-plate Trade. 


During this week the whole mill and other depart- 
ments in the Welsh tin-plate industry are at a standstill. 
This annual holiday of a week’s duration is a standing 
agreement between the employers and the men. The 
possibility of foregoing the holiday this year had been 
informally discussed by some of the leaders of the men and 
the representatives of the masters, but it was felt that to 
alter so long-standing an arrangement would necessitate 
meetings and possibly result in agitation that would do 
more harm than good. The following are the official 
quotations from the Swansea Metal Exchange :—Tin- 
plate and other quotations: [.C., 20 » 14 » 112 sheets, 
198.; LC., 28 x 20 56 sheets, 19s. 6d.; LC., 28 20 
« 112 sheets, 38s.; IC. ternes, 28 x 20 112 sheets, 
34s. to 35s. Galvanised sheets, 24 g., £20 to £20 10s., in 
bundles. Block tin, £156 17s. 6d. per ton cash, £157 17s. 6d. 
per ton three months. Copper, £72 7s. 6d. per ton cash, 
£73 12s. 6d. per ton three months. Lead: English, 
£24 15s. per ton; Spanish, £23 10s. per ton. Spelter, 
£98 per ton. Iron and steel :—Pig iron: Standard iron, 
65s. 6d. cash, 65s. lld. one month; hematite mixed 
numbers, 95s. cash, 95s. 6d. one month; Middlesbrough, 
66s. cash, 66s. 5d. one month; Scotch, 71s. 103d. cash, 
72s. 44d. one month ; Welsh hematite, 105s. to 107s. 6d. 
dd.; East Coast hematite, nominal ; West Coast hematite, 
Steel bars: Siemens, £7 5s. to £7 10s. per ton ; 


nominal. 
per ton. Steel rails, heavy sections, 


Bessemer, £7 5s. 
£9 2s. 6d. per ton. 








LAUNCHES AND TRIAL TRIPS. 


LABOURDONNAIS, twin-screw tug; built by Ritchie, Graham 
and Milne, of Whiteinch ; to the order of the Crown Agents for 
the Colonies ; dimensions, 130ft., 26ft. by 13ft. 9in.; engines, 
two sets of triple-expansion, l4in., 22in. and 36in. by 27in. 





stroke, pressure 180 1b.; carries fire and salvage plant capable 
of discharging 2000 gallons per minute ; launch, July 9th. 

Fraser River, steel screw steamer ; built by Irvine’s Ship. 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited : dimensions, 362ft. by 51ft. O4in, 
by 26ft. 3in.; to carry 6350 tons on a moderate draught ; engines, 
triple-expansion, 25in., 40in., 67in. by 45in. stroke, pressur:- 
180 Ib, per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; launch, July 27th. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


TOMLINSON’S NORTH-EASTERN RAILWAY. 
Srr,—-We have just received through our agents a copy of thy 
excellent review and notice of the above publication which ha 
recently appeared in your paper. May we point out one omission, 
We are the printers and publishers of the work and the volume 
was sent to you with our compliments, In the heading you 
omit our name altogether and only mention our London agents, 

Messrs. Longmans, Green and Co. 

Anprew RErp AND Co., 
P. Dosson, 
Secretary. 


LIMITED, 


Neweastle-upon-Tyne, July 29th. 








CATALOGUES. 





Tue Durque Acetylene Gas Company, of 57-59, Grey-street, 
Newecastle-on-Tyne, has forwarded a well got up pamphlet on 
mansion lighting by acetylene. 

Tue Consett Iron Company, Limited, of Consett, Co. Durham, 
has sent us a little book giving particulars of its pig iron, steel! 
plates, shearings, &e. It also contains many useful conversion 
tables, &e. 

* Borers ” is the title of a new catalogue forwarded to us 
by the Farrar Boilerworks, Limited, of Lincoln. The catalogue 
has been compiled on the loose leaf system, so that when further 
sheets are printed and issued they can be added with ease. The 
company’s boilers are fully described, and many tables of dimen 
sions, &e., are included. 


Davey, PAxXMAN AND Co., Limited, of Colchester, have sent 
us a new edition of their steam engine catalogue, No. 700s. 
It deals more particularly with the various types of fixed steam 
engines which the firm manufactures, ranging from the smallest 
types of slide-valve engines to the latest and most up-to-date 
of drop-valve engines with positive valve gear, the Paxman- 
Lentz engines, which are claimed to be the most economical 
steam engines it is possible to procure at the present time. 


From the Smethwick Stamping Company, of Bridge-street, 
Smethwick, Birmingham, we have received a new catalogue 
on drop forgings for the motor trade. The object of the publica- 
tion is to illustrate the class of work covered. We gather that 
the firm has a large number of dies for motor parts, and is 
adding to them daily. The firm is daily making drop forgings 
for the leading motor car manufacturers, in special mild, high 
carbon, case-hardening mild, 3 per cent. nickel, nickel case- 
hardening, nickel chrome and other high-grade alloy steels. 


“* SAND-PAPERING Machines ” is the title of a neat catalogue 
sent to us by J. Sagar and Co., of Canal Works, Halifax. The 
machine it describes is for sand-papering and smoothing the 
surfaces of boards, panels, &c., in hard or soft wood. The paper 
is stretched tightly round a cylinder of special construction, and 
can be renewed in two or three minutes. The table is truly 
planed and polished, and can be raised by means of a screw so 
that the exact amount required can be removed by the sand 
paper. The makers draw special attention to the improved dust- 
proof mechanism for giving vibratory motion to the sand drum. 
It is automatic in its action, but can be disconnected in a moment 
when necessary for special requirements. 


THE question of the best form of oxygen apparatus for 
resuscitating the apparently drowned or asphyxiated persons, 
suffering from electric shock, or collapse during anwsthesia, &c., 
has been receiving much attention from the leading American 
physiologists, and a committee, consisting of eminent medical 
and other scientists, appointed by the National Electric Light 
Association, of New York, to investigate the subject, has 
recently published the result of its deliberations in a pamphlet, 
a copy of which has been sent to us by Siebe, Gorman and Co., 
of 187, Westminster Bridge-road. The committee in the course 
of its work paid very special attention to and experimented 
with the various oxygen administering appliances on the 
market, and it singled out one apparatus in particular —a 
much-advertised German production—for condemnation, declar- 
ing it to be quite unsuitable for the purpose for which it was 
designed ; in fact, a positively dangerous device. ‘The leading 
British physiologists are in agreement. ‘The apparatus referred 
to is one which alternately delivers oxygen to a patient and 
exerts a suction action upon his lungs. It is chiefly the effects 
of the latter movement which call forth the disapproval of the 
physiologists. ‘To meet the principles laid down by these 
gentlemen, Siebe, Gorman and Co. have designed an apparatus 
called the ‘‘ Vivator,” which is illustrated and fully described 
in the pamphlet. In designing the apparatus, the firm has had 
the co-operation of an eminent British physiologist, and it 
asserts that it is a safe and efficient device. 


THE Power Gas Corporation, Limited, of Stockton-on-Tees, 
has sent a leaflet pertaining to its tar-distilling plant. The plant 
is entirely self-contained and takes up comparatively little 
ground space. Moreover, it is simple to operate, and either 
pitch or dehydrated tar suitable for road-making can be produced 
as desired. ‘he still is conical in shape, terminating in a circular 
parallel portion at the bottom, which forms a receptacle for the 
pitch or dehydrated tar. The top is closed in by a substantial 
dished plate with a manhole and cover at the centre. In the 
interior, and on the inclined portion of the shell, concentric 
steel rings, spaced a certain distance apart, are riveted, forming 
trays over which the mixture of tar and water flows. From the 
pre-heater the tar is conducted on to a steel tray, nearly as large 
as the diameter of the still, with an upturned edge about lin. 
deep, so that the heat in the still drives off a large percentage of 
the water before the tar finally overflows the outside edge on to 
the concentric rings previously mentioned. The still is fitted 
with the usual safety valve, and a special arrangement at the 
bottom which will come into immediate action in case of an 
undue pressure. The still is designed on the film system. This 
enables it to work more than twice as fast as an ordinary pot 
still. It is fixed in a fire-brick setting, having special shaped fire- 
bricks placed next the conical steel shell wherever the heat 
is applied. With this arrangement it has been found that over- 
heating rarely takes place, and the chance of cindering is thereby 
reduced to a minimum. The still works under vacuum as usual, 
The condensate is led off through a condenser into the receiver 
where the oils settle out. The pitch is collected in the pitch 
cooler in the ordinary way and run off when sufficiently cooled. 
The incondensable and noxious fumes are passed through the 
vacuum pump, conveyed underneath the furnace of the still, 
passed through the fire and destroyed. 
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Heap, Wriantson ann Co., Limited, 5, Victoria-street, 
Westminster, 8.W.-A booklet issued by this firm deals with 
jron castings. It contains illustrations of a few castings which 
the firm has made. 


IlyDRAULIC presses, pumps and accessories are dealt with in 
a neat little book sent to us by Hollings and Guest, Limited, 
of Nimble Mill-lane, Birmingham. Particular attention is 
directed to the girder type of presses. These presses, the makers 
eluir, are for nearly every purpose, just as good as four-column 
esses, and at the same time they are very much cheaper, both 
in the first cost and also in the erection. This type of press is 
particularly suitable for sending abroad, the weight being so 
much less, thereby saving » very great deal in freight charges. 
Also they are particularly suitable where the presses have to 
be transported long distances across country, and in all cases 
they save greatly on the cost of foundations. They are also 
Jess liable to fracture in the case of sudden overload than the old 
type presses with cast iron heads and bases. 


From the Sturtevant Engineering Company, Limited, of 147, 
Queen Victoria-street, London, we have received a catalogue 
dealing with Sturtevant steel plate fans designed for handling 
large volumes of air with the least possible expenditure of power. 
There are two designs: (a) The heavy type for handling dust- 
laden air and for heavier work generally ; (b) the Multivane fan. 
Both designs embody a strong, carefully balanced steel blast 
wheel, which revolves in a scroll casing or housing of substantial 
steel plate, reinforced with angle irons. They are made in a 
large number of sizes to suit varying requirements. ‘Tables of 
dimensions are given in the catalogue. These fans are built 
with pulley for belt drive, or, occasionally in the larger sizes, 
with gear and wheel for silent chain drive, or arranged for direct 
connection to steam engine or electric motor. 





TxHE Coventry chuck is illustrated and described in a list sent 
to us by Alfred Herbert, Limited, of Coventry. As makers of 
heavy turret lathes and automatic turning machines, each of 
which must be fitted with a powerful chuck, the firm, we gather, has 
suffered much in the past through its inability to obtain chucks 
good enough for the heavy work these machines are called upon 
to perform. The firm therefore decided, about seven years ago, 
to make a chuck of itsown. The great strength of the chuck the 
firm has produced results from the absence of jaw slots running 
through the body to the outside; also from the fact that the 
scroll and jaw slides are inserted from the front, thus dispensing 
with the necessity for a loose back plate. We learn that no 
Coventry chuck body has ever broken in use, and no Coventry 
chuck body has ever been returned broken from any cause 
whatever. 

A. AND J. Matin ANd Co., Limited, 31, Budge-row, London, 
E.C.--This firm has sent us a new catalogue on steel and iron 
roofing. It deals with steel roof principals for slate, tile or 
galvanised iron covering ; steel roof principals for public halls, 
markets, baths, gymnasiums, &c.; northern light roofs ; steel 
and iron curved roofs ; steel roof principals for glass and con- 
crete covering ; ferro-concrete work ; fireproof flooring and 
roofing ; roof ventilators ; roof lights and glazing ; galvanised 
corrugated roofing sheets ; wrought iron doors; wrought iron 
windows ; girders and columns ; fire escape stairways ; hay, 
grain and open storage sheds; motor garages; carriage shed- 
ding; enclosed stores and warehouses; Asbestone roofs ; 
wharf and dock shedding; swimming bath roofs: market 
buildings; car shedding; mine buildings;  steel-framed 
buildings ; railway bridges ; and road bridges. 


Many particulars relating to steel pipes for gas, water and 
sewage are given in a well got up pamphlet sent to us by Stewarts 
and Lloyds, Limited, of 41, Oswald-street, Glasgow. The 
advantages of steel pipes are clearly set forth, and the rapid 
progress they have made is referred to. Twenty years ago, the 
catalogue states, practically every gas and water main in this 
country was of cast iron ; to-day, there is hardly a gas company 
that has not adopted, or is not experimenting with, steel pipes. 
About twenty-one years ago the firm patented a process for 
forming a socket on lap-welded steel pipes, similar to the socket 
for lead and yarn jointing on cast iron pipes. That patent joint, 
known as “‘ Stewarts’ patent inserted joint,’’ was the beginning 
of the immense development that has since taken place in the 
use of steel pipes for the conveyance of water and gas. Prior 
to that invention, nearly all the leading industrial centres in 
Australia, South Africa and South America possessed only very 
indifferent water supplies, and probably owing to the high cost 
of cast iron pipes in these countries the same conditions would 
still obtain had not improvement in the manufacture of steel 
pipes rendered it possible for such communities to install adequate 
supplies at a moderate cost. More recently, in India and Canada, 
the comparatively low cost of steel pipes has enabled waterworks 
to be installed by communities that would otherwise have had 
to depend on dug wells liable to surface contamination or other 
unsatisfactory sources of supply. 








Crv3TaL PaLace Scnoor oF Enerneeernc.—The award of 
certificates at the Crystal Palace School of Practical Engineering 
took place on Thursday, July 29th. The distribution of the 
awards was made by Commodore Sir Richard Williams Bulkeley, 
Bart., Commanding Officer of the Royal Naval Division Depot 
at the Crystal Palace. The Commodore, in addressing the 
students, said that none of those who had previously distributed 
the certificates had ever had the opportunity of addressing the 
students on an occasion which was so fraught with great possi- 
bilities as was the present. There might have been a war going 
on somewhere, and if we looked at the history of the last century 
we found there frequently was a war going on somewhere in 
India, Africa, or some of the Colonies ; but never in the whole 
history of the world had such a war taken place as that being 
waged at the present moment. He thought that this war was 
going to be won very largely upon the effect that institutions 
such as the Crystal Palace Engineering School had had upon 
the inhabitants of the very countries who were now mixed up 
in this struggle, and he urged that it was essential to see that 
every one of our scholastic institutions in the country was really 
doing its best to train the youth of the Empire to live for their 
country and be prepared to make any sacrifice which might be 
necessary for the upholding of that Empire and its good name. 
Sir Richard then went on to point out that engineering was 
playing a very prominent part in the destiny of this country, and 
that without munitions in abundance we could not hope to win. 
He suggested that if twenty or thirty years ago we had been told 
that the next war would be waged by means of earthworks, 
trenches and saps to within 20 or 30 yards of one another, most 
of us, having regard to modern weapons, would have laughed ; 
but in spite of that it had come about on account of a very 
simple fact, that, fact being that modern weapons were such 
that nobody could live above ground, and therefore we had to 
get under the ground. All this is due to a certain branch of 
engineering, and there were hundreds of other branches which 
were connected with military movements generally. There were 
the mechanical side, the chemical side, the making of the guns’ 
machinery and of the explosives, and therefore anyone wishing 
to be a military engineer would have a good many different 
sides of the profession to study and to choose from. He had been 
asked, he concluded, to impress upon the students the necessity 
of completing their training. He supposed they might look upon 
the training at the Crystal Palace as more or less of a preliminary 
one, the foundation, as it were, upon which they had to build 
hereafter ; but the foundation was perhaps the most important 
part of any building. He rejoiced to find from the report that 
the foundations had been well and truly laid. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification, 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


26,461. November 18th, 1913.—ReGcuLatinc Device For 
PistoN STEAM ENGINES WORKING WITHOUT A FLY-WHEEL 
AND HAVING STEAM-ACTUATED DistrRiBUTING MEANs, 
L. W. Nagel, Weserburg, Hamburg. 

With the working piston in its lowest position steam enters 
at B. Its passage up the channel C into the cylinder is for the 
time being blocked by the rod D of the distributing piston FE. 
The steam therefore travels up the by-pass F round the race G 
on the piston-rod up the passage H, and so into the distributing 
cylinder. It now forces the piston EK down until the race J 
opens the channel C, when the steam can enter the main cylinder 
beneath the working piston. The main piston then rises, cutting 
off the connection between the passages F H and opening the 
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passage K by way of the race L to the exhaust M. The piston 
E is thus lifted for a certain distance by the steam reaching its 
under face through the passage N, thereby cutting off the con- 
nection between the passages B and C. The steam beneath the 
main piston expands against the elastic compression of the air 
in the space P above it and against the compression of the air 
in the regulating cylinder Q. At the end of the stroke of the 
main piston the steam remaining above the piston E is liberated 
by way of the passage R and the race 8 to the exhaust M. The 
piston E therefore rises further and opens the exhaust ports 
TU by way of the race J.. The main piston then descends under 
the action of the compressed air above it. The eyele is thus 
completed.—-July 14th, 1915, 


DYNAMOS AND MOTORS. 


16,093. July 6th, 1914..-ArmMarurE Wrnpincs, W. H. Scott, 
Gothie Works, Norwich. 

This invention aims at producing a motor the weight of which 
is small and the arrangement compact. The slots receiving the 
armature windings are nearly closed at the top and are wider 
above than below the mid point of their depth. The diagram 


illustrates the first half turn of the conductors on the armature 
the ends, 


and shows how the other turns crossover at The 
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conductors for the whole of the armature are in a number of 
lengths corresponding to the number of slots, and one end of each 
of these lengths is laid into the bottom of the slot, as indicated 
at A in full lines. A sufficient portion of each of these first half- 
turns is left, at the commutator eid, to reach the commutator 
after they have been bent, as shown at B, and, at the other 
end of the armature, opposite the commutator, all these lengths 
of conductor are as shown also bent over—in the opposite direc- 








tion to the commutator end bends—along the winding drum 
indicated at C. These bent ends are then bound down on each 
side of the armature, which may be done by means of tape or 
string binders, which are indicated by the horizontal lines D. 
Each conductor is then bent over on top of the binder, and made 
to cross diagonally over the first layer of conductors, and is 
laid into the slot which corresponds most nearly with the pitch 
of the magnet pole pieces, as shown in dot and dash lines. 
When all the conductors have been thus placed in, and pressed 
to fit their respective slots, they are all given a bend at the 
commutator end as indicated at E, thus forming the second half- 
turn. Another binder is then put on and the process is repeated, 
as indicated by the dotted line, thereby forming the third half- 
turn, and again repeated with another binder at the back end 
of the armature, as indicated by the double lines, the end of 
this last half-turn being connected up to the commutator section 
No. 2. Thus each of these conductors gives two complete turns 
on the armature, beginning on commutator section No, 1.— 
July 14th, 1915. 


TELEGRAPHS AND TELEPHONES. 


16,471. July 10th, 1914.—-ELecrric Retay, The 
Telegraph Company, Limited, and B. Davies, 
House, Finsbury-pavement, London, E.C. 

This is a sensitive relay for submarine telegraphic systems. 
For the syphon of the usual syphon recorder two metallic con- 
ductors A B are substituted. These conductors are connected 
through a vertical pin C and harnessing fibres D to the receiver 
coil E, whereby they may be oscillated. ‘Their bent-down ends 
dip into vessels FG containing a suitable electrolyte, say, 
pure sulphuric acid. The vessels F G are connected by a tube 
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which itself communicates with a third vessel H. The arms 
AB are electrically connected to the coils J K of a differential 
instrument and also to a battery L. The circuit is completed 
by a connection between the battery and the vessel H. The 
circuit is made through the arm A, the battery and the coil J 
or the arm B, the battery and the coil K, according as the receiver 
coil rocks the arms in one direction or the other. To avoid the 
distortion of the signals by the capillary action of the electrolyte, 
the turned-down ends of the arms A B are made of very fine 
size, say, of platinum wire, 0.00lin. in diameter. July 14th, 
1915. 


AERONAUTICS. 
19,702. September 11th, 1914. — MeTAL-SHEATHED PRro- 
PELLERS, Etablissements de Dion - Bouton, 36, Quai 


National, Puteaux (Seine), France. 
The body of this propeller is of wood. Through holes in it 
copper wires are threaded so as to project for short distances 
from each face. The wood is then covered with a coating of, 
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say, black-lead, and on this is deposited electrically a layer of 
metal—presumably copper. The ends of the wires are then 
trimmed down flush. ‘The result is claimed to be a propeller, 
the strength of which is increased. The copper wires ensure a 
satisfactory adherence of the deposited metal.—July 4th, 1915. 


LOCOMOTIVES. 


January 6th, 1914.—WasHING, Coo1ninc AND DRYING 
APPARATUS FOR Suction Gas Locomotives, Ungarische 
Bank-und Handels-Aktien-Gesellschaft, 30, Vaezi Kérut, 
Budapest, Hungary. 

The producer A is suspended at the end of the frame. The 
gas leaves it through the pipe B, which leads it to a conical 
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elbow pipe C opening into a rectangular container D. In the 
mouth of the elbow C a cooling water pipe E with an adjustable 
spraying cone at its end is fitted. F is an overflow pipe. An 
intermediate sieve-like bottom G supports a drying chamber H, 
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the lower portion of which is perforated. From the top of this 
chamber an elbow J and a pipe K conduct the gas to the engine 
L. The space between the walls of the container D and the 
dryer H is filled with a suitable filtering material, as is also the 
interior of the dryer itself.—July 14th, 1915. 


TRANSMISSION OF POWER. 


January 4th, 1915.—Etecrric Fusrste Cut-outs, H. P. 
Liversidge, 127, Birch-avenue, Bala, Pennsylvania, U.S.A. 
and another. 

This cut-out is of the expulsion type. When it fuses a com- 
pressed gas is released, which blows out the electric are formed 
on the breaking of the cireuit. It consists of a metal cylinder A 
filled with, say, compressed carbon dioxide, and united to a 
strip of fusible material B situated within a non-conducting 
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tube C. D and E are the circuit terminal pieces, and F is a 
clamp for holding the cylinder A in place. The strip B is more 
readily fusible near its junction with the cylinder A, by reason 
of its cross section at this point being made less than elsewhere. 
When fusing occurs the mouth of the cylinder is unsealed and 
the compressed gas escaping ejects the remains of the fuse from 
the tube C and extinguishes the are.—July 14th, 1915. 


ORDNANCE AND ARMOUR. 


2139. February 10th, 1915.—Grenape, W. M. Still and Sons, 
Limited, 29, Charles-street, Hatton-garden, London, and 

E. H. Still. 
A is the body containing the charge, B the detonator tube and 
C the time fuse, with the usual percussion cap D. The striker E 
is screwed into the end of a tube F, which forms the handle. 
This handle fits over a tubular shank G, which is attached by 
rerews H to a tubular member J containing the time fuse. 
‘@he member J is screwed into the enlarged end of the detonator 
tube, so that the shank G, the member J and the detonator 
tube B are all rigidly connected with the body A, while the 
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handle F and striker E are slidable relatively thereto under the 
control of a helical spring K. Two leaf springs L of the form 
shown are attached to the shank G by the screws H and serve 
to hold the handle F and striker E against the compression of 
the spring K. M is a safety pin for use during transport, &c. 
On withdrawing this pin and on swinging the grenade, the head 
A and its attached portions move relatively to the handle and 
striker under the influence of centrifugal force. On this account 
the leaf springs L are released and move out to the dotted 
position. On releasing the grenade the handle and striker move 
‘orward and the latter brings about the percussion of the time 
fuse.—July 14th, 1915. 





HYDRAULICS. 


9988. April 22nd, 1914.—Hypravutic Braker, Hugo Junkers, 
Frankenburg, 68, Bismarkstrasse, Aachen, Germany. 
Within a casing a rotor is mounted on a shaft, which can be 
coupled to the engine to be tested. The rotor carries a large 
number of radially projecting pins, which stagger with a similar 

















number of pins projecting inwards from the casing. Water is 
admitted to and drawn off from the casing at a suitable rate by 
means of the pipes shown. Various sections of pins may be 
used as indicated separately. Those cross sectioned are those 
that are fixed to the casing.—July 14th, 1915. 


LIGHTING AND HEATING. 


9110. April 9th, 
C. Gladitz, Broad 
London, S.W. ~ 

In this lamp the filament is coiled spirally upon a flexible 
support composed of beads of silica having an oblate spheroidal 


1914.—INcANDESCENT Etectric Lamp, 
Sanctuary-chambers, Westminster, 


N29,110. 





shape and threaded on a wire of tungsten, molybdenum or such 
like metal. The whole may be bent to any desired shape after 
or before the filament is wound round its support.—July 14th, 
1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


1172. January 25th, 1915.—INTeERNAL GRINDING MACHINE, 
The Churchill Machine Tool Company, Limited, 9 to 15, 
Leonard-street, London, E.C., and two others. 

The main spindle A rotates in bearings B carried on a slide C 
and is driven through a gear wheel D, which is keyed to it by a 
pinion E. Fixed to the main spindle is a head F provided with 
cross guides G, on which a “ snout ’’ H can be moved by means 
of the adjusting serew J. The snout contains and supports a 
spindle, K, on which the grinding wheel L is fixed. The rotation 








of the main spindle thus causes the snout and the grinding wheel 
to rotate in a circle, the diameter of which is regulated by the 
serew J. The spindle K is rotated independently at any desired 
speed. For this purpose the head F is formed with a number of 
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A pulley N is fixed to the end of the spindle K, and an endless 
belt P passes round the pulleys M and N as shown. Q and |i 
represent the two extreme positions of the pulley N. A second 
endless belt 8 is superimposed on the first and passes round two 
guide pulleys T and two others U, one of which is driven. 
July 14th, 1915, 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Act», 
which empower the Board of Trade to confer upon Britis! 
subjects the right to manufacture under enemy patents 
which right, when acquired, can be retained after the war 
and is specially compiled for Tar ENGINEER by Lewis W), 
Goold, Chartered Patent Agent, 
Birmingham. It is desirable in the first instance to obta/,, 
the latest particulars upon the Patents Register. If an, 
patent listed has been assigned to a non-enemy propriet: 
the law does not apply. 


5, Corporation-stree', 


On each of three of the patents given below £35 and on ear 
of the remainder £26 have been paid in renewal fees. 


No. 24,702/07.—Fire alarms. Relates to automatic elect: 
systems in which separate indication of incipient and of re 
danger is given, two or more alarm devices adapted to opera 
at different temperatures being arranged at a certain distan« 
apart in each room. Reinnert, O., Germany. 

No, 24,870/07.—-Turbines. Shrouds are placed at the roo 
of turbine blades to prevent radial leakage. Blades are stampe:! 
out of rectangular blanks and are formed with lugs for attac! 
ment to the rotor, Filling pieces forming shrouds are arrange! 
to fill the spaces between adjacent vanes to prevent leakay« 
toward the axis of the rotor. Emden, P., Berlin. 

No. 25,046 /07.—-Linotype machines. The matrices are aligned 
by a fixed or movable ridge carried by the head of the fir-t 
elevator and engaging notches in the upper front lugs of the 
matrices. Merhenthaler Setzmaschinen Fabrik Ges., Berlin. 

No, 25,218/07.—-Hydraulic presses; valves. In order to 
avoid opening the high and low-pressure conduits simultaneously, 
in valve mechanism for hydraulic presses, &c., the power 
cylinder is connected to the valve cylinder which contains « 
piston. Astfalck, W., Berlin. 

No. 25,313/07.--Dynamo-electric machines ; sparking, pre- 
venting. To reduce the number of leads in alternating-current 
commutator machines of the type described, one terminal of 
the auxiliary commutating winding is connected to the stator 
winding and the other terminal is connected to the exciting 
transformer, a potential proportional to the armature potential 
in the exciter axis being impressed upon the auxiliary commu 
tator winding. Allgemeine Elektricitéts-Ges., Berlin, Date«l 
November 15th, 1906. 

No. 25,400/07.—Iron and steel; electric furnaces ; molten 
ferro-manganese is used in the manufacture of malleable iron 
and steel, and other alloys of iron, by a Bessemer, open-heart! 
or electrical process, the addition being made to the charge in a 
ladle after the slag has been removed, so as to prevent a return 
of phosphorus and sulphur from the slag into the charge. A 
large quantity of the molten ferro-manganese is stored in an 
electric resistance furnace, preferably supplied with three-phase 
alternating current. The furnace comprises three long channels 
connected at one end by a common conduit, and provided at 
the other ends with steel or carbon electrodes. An arched roof 
or cover may be kept hot by means of auxiliary furnaces. The 
whole furnace is pivoted, and may be tilted by rack-and-pinion 
gearing. In a modification, six channels in pairs are provided 
and in this furnace several independent metallurgical operations, 
such as dephosphorising and carbonising, may be carried out 
simultaneously. The furnaces are also applicable for melting 
iron and steel. Rombacher Huttenwerke ; Rombach, and 
Schemann, W., Germany. 

No. 25,460/07.—Extracting tin. In a process for obtaining 
tin oxide from ore, slag or refuse, by heating with carbonaceous 
material in a furnace and subjecting to an air blast, the mixed 
tin-containing and carbonaceous materials are briquetted and 
melted in a furnace, the molten material being run into another 
vessel filled with coke, anthracite or the like, into which air, 
preferably heated, is forced or drawn, The tin oxide is with 
drawn from this vessel without having to pass through the 
unmelted charge in the melting furnace. Muhlinghaus, H., 
Germany 

No. 25,515/07. Weaving. In warp twisting-in machines 
the warps are twisted together by friction dises carried on 
inclined shafts so that the peripheries of the two dises touch 
each other over a limited space only. The dises are rotated 
rapidly in opposite directions from a shaft by suitable gearing. 
Hiller, G., Germany. 

No, 25,744/07.—Relates to an auxiliary machine for altering 
the difference of potential of two points of a circuit between 
which a practically constant current is to be maintained, for 
example, in charging a storage battery, and in which the machine 
is provided with a series field winding and an opposing shunt 
field winding for the excitation potential of which is the resultant 
of a constant electromotive force, such as a battery, and of the 
terminal pressure of the machine, and consists: (1) In sub- 
stituting for the single shunt field winding of the machine two 
field windings, one a simple shunt field winding and the other a 
separately excited field winding, and (2) in utilising the armature 
field itself or the over-compensated armature field to oppose 
the main field of the machine, instead of employing a series 
field winding. Felten and Guilleaume Lahmeyerwerke Akt.- 
Ges., Germany. Dated November 26th, 1906. 

No. 26,084/07.—Electricity, measuring ; energy meters. To 
make the speed of a continuous-current motor meter, having « 
permanent field magnet proportional to the power, the angular 
position of the armature field with respect to that of the field 
magnet is varied by a coil encircling a pole piece and carrying 
a current proportional to either the pressure between the mains 
or to the main current, the current in the armature being pro- 
portional to the other of these quantities. The position of the 
armature field may be varied by varying the lead of the brushes, 
which is effected by a vertical movement of the brushes over © 
commutator with helical segments, or by a rotation of the 
brushes or of the commutator relatively to the armature or 
otherwise. Meyerling, W., Germany. Dated November 23rd, 
1906. 














On« of the first volunteers to enlist from the British Thomson- 
Houston Company has been decorated with a Distinguished 
Conduct Medal. This medal was awarded to Private A. Hotz, 
of the Ist East Surrey Regiment, for conspicuous gallantry on 
Hill 60, when he placed himself in front of a communication 
trench occupied by the enemy and, on the enemy advancing, 
attacked them with hand grenades and dispersed them. Before 
the war Mr. Hotz was employed in the construction department 





pockets, in which is mounted a series of guide pulleys M. 


of the company. 
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LONDON COUNTY HALL. 





From time to time the progress made in the con- 
struction of the new London County Hall has been 
described in THe ENGINEER. The first and most 
important part of the work was to build an embank- 
ment on the Thames, in a line with that on the other 
side of Westminster Bridge, in front of St. Thomas’s 
Hospital. This not only prevented the river from 
interfering with the foundations, but added two and 
a-half acres to the site, making it six and a-half 
instead of four acres. 

The Thames at this point flows northwards, so 
that it is the western side of the new building which 


contractors, Messrs. Morrison and Mason, of Glasgow, 
have had the advantage of using Messrs. Holloway’s 
wharf wall; consequently, instead of the elaborate 
system of raking struts required for the first part 
of the wall, they have been able both to strut their 
staging against the existing wharf and to tie it with 
steel rods anchored into the masonry. Instead of 
wooden sheet piling, they have used 13in. by 5in. 
steel joists, 49ft. long. The system used is the 
“Universal Joist Piling ’’ made by the British Steel 
Piling Company. In this, a smaller joist, which is 
termed the “ interlock,’’ is driven between the main 
joists. Its original dimensions are 6in. by 4in. by 
‘cin., but the flanges are turned over so as to clip 
those of the larger joists, and it then has a width of 



















































































































faces the river. This is the most ornate; and as the 2}in. No caulking has been required, and the 
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Pig. 1—~ARRANGEMENT OF STAGING 


ground floor of the Hall is higher than the parapet 
of the embankment, there will be a good view of the 
edifice from the opposite side of the river. The 
library, reading-room, and principal offices are on 
this side. On the east, the structure borders on 


Belvedere-road, which has been widened from 37ft. | 


to 60ft. Wide flights of steps lead from the street 
to the floor level, and near the main entrance is the 


grand staircase, and others to the press and public | 


galleries. There is also an entrance for carts in 
Belvedere-road, at a lower level than the ground 
floor. At the southern end, bordering on Westminster 


Bridge, there will be a covered approach for carriages, | 


terminating in a circular drive, and intended chiefly 
for the use of members. 

The Hall, as originally designed, was to have a 
length of 750ft. Ten years ago its was thought that 
if about two-thirds of the building, including the 
Council Chamber, were completed, this would give 
all the accommodation likely to be required for some 
time. 


reasons, one being the saving which would be effected, 

that they should retain possession as long as possible, 

and that the other part of the structure should first: | 
be completed. But the needs of the County Council | 
for office accommodation are increasing every year; | 
the technical, legal, and financial work grows steadily, | 
and in each department new sub-divisions need | 
separate offices. In 1912 it was seen that it would | 
not be advisable to wait till part of the new building 


was ready for occupation before continuing the con- | 


struction of the northern portion, and as a commence- 
ment it was decided to extend the embankment. 

The first part of the embankment, the system of 
constructing and strutting the cofferdam and the 
large steel caisson at Westminster Bridge, were all 
fully described and illustrated in THE ENGINEER of 
April 29th, 1910. The length of the wall from the 
bridge to the wharf in front of Messrs. Holloway’s 
premises in Belvedere-road is 567ft. 6in., and it was 
joined to’ the latter by a temporary dam, consisting 
of two rows of sheet piling with puddled clay between. 
The wall will now pass in front of this temporary 
dam, which will be removed, but another one—Figs. 
2 and 3—will be made at the lower end of the new 
wall. The total length of embankment will then be 
800ft. A passage will be made between the northern 
end of the Hall and the adjoining premises, which 
are also the property of the County Council, and are 
used as a dep6ét for the tramways department. This 
will connect the embankment with Belvedere-road, 
opposite Chicheley-street, so that there will be a public 
thoroughfare all round the building. The section 


and details of the new part of the wall will naturally 
be the same as that shown on the illustrations of the 
first part, but the method of shutting out the water 
and the other preliminary work are different. The 


As the northern end of the site is occupied by | 
Messrs. Holloway Brothers, it was decided, for various | 


leakage™is insignificant. The piles were pitched by 
a crane with an 80ft. jib, running on the existing 
wall, and were driven between walings of Oregon 
pine. The pile-driver was lowered by the crane on 
| to the head of the pile, and worked on the same 
principle as a pneumatic tool. The whole hammer, 
including casing, weighed between two and three 
| tons, it made 110 to 120 strokes per minute, and the 
time required for it to drive a pile 3lft. into the 
ground was about 11 minutes. 

In February, 1914, a trial boring was put down 
on the foreshore in front of Messrs. Holloway’s 
premises, near the end of the extended wall, and 
there was no great difference in the strata from what 
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was found in the borings nearer to the bridge. These 
were made in 1907, and described in the notice 
| which appeared in April, 1910. In all of them the 
mud was followed by silt nd then ballast, blue clay 
| being reached at a depth varying from 20.50ft. to 
| 23.50ft. below Ordnance Datum. In this case it 
was about 21ft. 6in. 

| Fig. 1 shows the staging which is being used, the 
| permanent masonry being indicated by a dotted line. 
| It will be seen that the line of steel serves as a support 
| for the front of the concrete foundation, as was the 
case with the wooden sheet piling in the first section. 
| To avoid having to cut the joists they are made in 
| two lengths, with a cover-plate, so that the upper 
‘ part can be removed when the staging is taken down. 


The sheet piling turns with a square end at the 
lower corner and butts against the wharf wall. The 
excavation was kept level along the whole line in 
order that the stresses on the timbering should be 
equal, and by the middle of April it was below the 
bottom waling. The last two or three feet were 
removed in short lengths and immediately filled up 
with concrete to prevent the accumulation of water. 
On the left of the illustration will be seen a staging, not 
connected with the wharf wall. This is for unload- 
ing material, &c. 

Fig. 2 shows the elevation and plan of the new 
part of the embankment, and Fig. 3 is a plan of a 
triangular structure of timber and concrete, connect- 
ing the lower end of the new embankment with the 
existing wharf. The front of this triangle measures 
60ft. It is constructed with 12in. by 12in. piles, 6ft. 
apart, with close 12in. by 3in. planking at the back. 
The piles are further stiffened by tie-rods, 1}in. 
diameter, bedded in concrete blocks. This part of 
the work is quite independent of the cofferdam, and 
will not be made till the masonry is further advanced. 
Though called “‘ temporary,”’ it is likely to remain for 
many years, as there is no immediate prospect of 
continuing the embankment. It will serve two 
purposes ; first, as a dolphin, protecting the corner 
of the wall from being struck by vessels, and, 
secondly, as adding 720 square feet to the wharf 
area. The designs of Sir Maurice Fitzmaurice, 
C.M.G., late Chief Engineer to the County Council, 
were carried out under his orders by Mr. W. C. 
Copperthwaite, M. Inst. C.E., who has also had 
charge of the new part of the embankment under 
Mr. G. W. Humphreys, M. Inst. C.E., the present 
Chief Engineer. 

The “raft,” or layer of concrete 5ft. thick, which 
extends under the whole of the building, was described 
in THE ENGINEER on February 14th, 1913. On the 
embankment side it is continued under arches and 
forms the floor of the vaults. It also forms the floor 
of the sub-basement, and provides a level area, on 
| which the lines for the edifice were set out. The 
| average level of the pavement at Belvedere-road is 
| 23ft. above the surface of the raft. To support the 
road and keep out any water which might percolate 
through the soil, a retaining wall is built along the 
whole length, and also on the south side, bordering 
on the Westminster Bridge approach. This wall is 
10ft. wide at the base, decreasing to 4ft. at the top. 
It has a rendering composed of one part of Portland 
cement to two of sharp sand, and a jin. damp 
course of asphalt, which is also used on all interior 
walls and piers. When the embankment has been 
finished a similar retaining wall will be built on the 
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| north side, thus forming a complete concrete tank. 
| Any water which might find its way into the base- 
| ment from washing, stopped pipes, or overflows, 
| will be removed by a small pump near the north-west 
| corner. 

| The length of the building will be 750ft. on the 
| Belvedere-road side, and also on that facing the 
|river. Where it borders on Westminster Bridge 
| approach the frontage is only 262ft., but it widens 
| to 350ft. at the opposite end. In the centre, whether 


| measuring from north to south or from east to west, 
iis the Council Chamber. 


This is an octagonal hall, 
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Fig. 2—ELEVATION AND PLAN OF NEW PART OF EMBANKMENT 


with a floor area of 3500 square feet, and the height 
from the floor to the centre of the ceiling is 55ft. It 
has galleries for the press and public, and on the 
ground floor it is entered from the lobby which 
surrounds it, by four doors. Of these, the north and 
south doors are in the axis of the building, whilst 
the east and west fronts and the rooms connected 
with them are set out from perpendiculars drawn 
from the centre of the respective doorways to the 
corresponding outer walls. The position of every 
wall, stanchion, or block of masonry was set out on 
the raft, and as this was sufficient to distribute the 
weight, no other foundation was required. 

As mentioned in a previous article, the contract 
for the sub-basement and basement, which are the two 
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stories below ground level, was let to Charles Wall, 
Limited, of Grays. 
the floor of the members’ terrace, facing the river, 
as Well as those of the entrance hall in Belvedere-road 
and the Council Chamber, and of the rest of the build- 
ing up to ground floor level. All floors throughout 
the building, from the sub-basement to the top 
storey, are of concrete. The mixture for this concrete 
is quite different from that which is used in the 
retaining walls and raft. For the aggregate a 
specially hard and well-baked brick is used, and it 
is broken by machine sufticiently small to pass 
through a jin. ring. It is mixed with cement in the 
proportion of 5tol. The lower ends of the stanchions 
rest on two rows of steel joists, 


together and adjusted with steel wedges. When the | 


stanchions are accurately vertical, the joists are run | 


in and surrounded with cement concrete. 
With the exception of the outer wall facings, which 


are of Portland stone with a granite base, the whole of | 
the sub-basement and basement up to ground floor | 
level is of brickwork, blue brindles being used where | 
a heavy weight will have to be supported, but other- | 


wise ordinary stock bricks with glazed facings. The 
first brick was put in position on October 11th, 1911, 
and the central part of the building was raised so 
rapidly that part of the Council Chamber floor was 
in position early in 1912. On March 9th of that | 
year the * ‘foundation ” stone was laid by his Majesty 
the King. It is a block of Iona marble, and may be 
seen on the north-east side of the outer wall of the 
Council Chamber, in the corridor connecting two 
of the principal lobbies. 

Messrs. Wall’s contract included the concreting 
of the ground floor, which is 24ft. 6in. above the raft 
level, but none of the superstructure, and it only 
extended to Messrs. Holloway's boundary. Early 
in 1913 tenders were invited for the completion of 
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Pig. 3—STRUCTURE 


the ‘building up to this limit, and that of Holland, 
Hannen and Cubitts, Limited, was accepted. Their 
first work was to put up a very comprehensive series 
of cranes. One of these is a tower crane, by George 
Anderson and Co., Limited, which travels the whole | 
length of the Belvedere-road frontage. The top | 
of the tower is 90ft. above the rails, and on it are two | 
jibs, working simultaneously, and each designed to | 
lift eigat tons. On the river front there is a 10-ton 
crane with a jib 135ft. long, and two 3-ton travelling 
cranes. With the long jib the contractors can lift over 
two barges and unload material from a third, and 
they can also reach with it to the highest point of 
the roof. This crane was made by Butters Bros. and 
Co., of Glasgow. There are also eight derrick cranes 
in different parts of the building, so arranged that 
material can be taken from one crane to another, to 
reach any part of the site. These cranes can lift 
5 tons, and have jibs 90ft. long. They are mounted 
on towers 114ft. 6in. high, starting from the raft level, 
in different areas, so that they will not have to be 
moved during the progress of the work. All the cranes 
are electrically driven. At the same time that the 
cranes were being erected several hundred men were 
engaged in dressing the blocks of stone, partly on the | 
site, but chiefly at a stoneyard which had been hired 
for that purpose. Other building materials were 
brought in, and as soon as Messrs. Wall completed 
one section Messrs. Holland, Hannen and Cubitt 
started on it, but very little was done before the middle 
of the year. In the autumn they were getting busy, 
and the steel work, which was made by Dorman, 
Long and Co., Limited, was also making fair pro- 
gress. Early in 1914 the builders’ strike caused 





an almost complete stoppage, and very little was 
done before the declaration of war last August. 


Messrs. Wall's contract ineluded | 
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|metal and hangers. 


| as close as they could be placed to one another, and 
'the contractors had about 1000 men employed, 
| including those engaged on preparatory work in the 
stoneyard. By the end of Septe:nber the work was 
above the first-floor level, and three million bricks, 
14,000 cubic feet of Portland stone, and 1000 tons steel 
work, were in position, not including the material 
used in Messrs. Wall’s contract. At the end of 
June the material fixed above ground floor level 

was 123,000 cubic feet of Portland stone, 42,500 cubic 
feet granite, eight million bricks, and 2500 tons 
steel work. But though the war’ brought the 
men back, it has caused delay in other directions. 
Material is chiefly brought to the site by water, 
and it is difficult to obtain an adequate supply of 
lighters, as so many have been required by Govern- 
ment. Consequently, it is not possible to say, even 


| approximately, when the Council will be able to 
| occupy any part of the building. 
From an engineering point of view the most 


important part of the structure is the Council Chamber. 
The floor is entirely supported on steel joists ; those 
on the eastern side are radiating and sloped towards 
the centre. They measure 8in. by 5in. and weigh 
28 lb. per foot run. On the other side the joists are 
| horizontal, the floor being stepped with short. steel 
/uprights. Seats will be provided for 200 members, 
though at present there are only 137. The roof is 
flat. The main girders, which are 4ft. 8}in. by 
lft. 4in., form a square of 54ft. 6in. These are carried 
on cross girders 2ft. L}in. by Ift. 6in. There is an 
inner square, 30ft. side, of I7}in. by 10in., joining 
the sides of the main girders, and in this there are 
two cross girders of the same dimensions, so that it 
is divided into three spaces 10ft by 30ft. Across 
these run Sin. by 3in. joists, weighing 11 lb. per foot. 
The dome-shaped ceiling, which of plaster, is 
entirely suspended from the steel work by expanded 
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BETWEEN END OF EMBANKMENT AND HOLLOWAY’S WHARF 


The lighting of the Council 
Chamber is by four large windows below the springing 
of the dome. These are not over the doorways, but 
on the south-east, south-west, north-east, and north- 
west sides of the octagon. The top of the roof is of 
concrete, with asphalt finish, and only sufficient incline 
to run the water off. 

The entrance on the south side is a notable feature 
in the design. It is wide enough for two carriages 
to pass, with a footpath on either side. The roof over 
the carriageway has flat arches, supported on massive 
granite piers, between it and the footpath. It 
terminates in a circular drive, still surrounded by the 
footway, and from this a few steps lead to the cloak- 
rooms and other rooms reserved for members, as well 
as to the Council Chamber. In the centre of the 
courtyard is an opening, giving light to the basement. 
This space is partly closed by twelve radiating rein- 
forced concrete beams, meeting at a ring in the centre. 

All the walls of the courtyards are of rough-picked 
granite, but for areas the facings are of ivory-white 
glazed bricks. Air shafts of fire-clay and conduits 
for carrying wires, &c., are built into the structure 
as it proceeds. No wood is used in any part of the 
fabric, not even for the window-frames. The building 
is heated by hot water, supplied by five boilers, 8ft. 
diameter, 17ft. long. The lighting will be entirely 
electric. There will be 12,000 incandescent lamps 
of 25 candle-power each, of which 600 will be in the 
Council Chamber. Current will also be provided 
for ventilating machinery and*radiators, and for 
working eleven passenger and four service lifts. It 
is estimated that the total annual consumption of 


| current will be over half a million units. 


As mentioned in a former notice, the erection of 
the building is superintended by the selected architect, 
Mr. Ralph Knott, in association with Mr. W. E. 





Then the men returned, and everything possible was 
done to make up for lost time. 


Bricklayers worked 


Riley, Architect to the County Council. 





BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XXIL* 
BRIQUETTING PRESSES. 


In an earlier article we mentioned the fact that in 
the dry process before feeding the prepared raw 
materials into shaft kilns it was necessary to com- 
press it into the form of bricks or blocks, and we 
described two machines for bringing this about by 
different methods. In the present article we propose 
to describe two further machines designed for this 
purpose by two other makers. We may first refer 
to the machine made by C. Whittaker and Co., 
Limited, of Dowry-street Lronworks, Accrington. This 
machine is illustrated in Fig. 133, while a portion of its 
mechanism is shown in Fig. 134. In both these illus- 
trations the same letters are employed to designate 
the same parts. 

The Whittaker briquetting press or, to give it the 
full title applied to it by its makers, the Whittaker 
patented semi-plastic or semi-dry brick pressing 
machine, is automatic in its action. The finely ground 
and mixed material, which has been prepared by one 
or other of the methods already described, is fed from 
a platform over the machine down a shoot A into a 
hopper B, under which is arranged a_ sliding or 
reciprocating carriage C, which receives the necessary 
charge for filling the mould. This carriage is moved 
to an fro by means of a cam built up on the two side 
wheels D, and at the proper moment the carriage is 
advanced and pushes away the briquette which has 
just been pressed. On the return stroke the mould 
is filled and then there is a dwell so that the carriage 
is held stationary under the hopper till the pressing 
operation has been performed. 

The pressing is effected by means of a cam EF, to 
which the two side wheels D are attached. This 
causes the bottom plunger J to exert pressure on the 
bottom of the briquette. The top pressure is brought 
about by crank pins F on either side wheel D through 
the connecting-rod G and the crosshead H. Matters 
are so arranged that as the cam wheels revolve and 
the crank pins are pulling the connecting-rod down- 
wards the cam E is moving upwards, so that the 
briquette is strongly compressed at the same moment 
from both top and bottom and the pressures are both 
equal. This. however, does not explain the whole 
process fully, for it should be stated that there are 
in reality two distinct pressures put on the briquette. 
The first pressure just knits the material together 
and then the crosshead is automatically raised slightly. 
The purpose of this will be explained later on. 
Immediately afterwards the crosshead comes down 
again and puts on the second and final pressure. 

After the briquette is pressed the cam E comes for- 
ward and raises the drop box I and the bottom plunger 
J. By this action the briquette is raised up to the 
level of the delivery table. At the same time as the 
above motions are being carried out the crank pin has 
been advancing and raising the crosshead, and by 
means of adjustable side cams K operating on friction 
rollers L attached to the connecting-rods G the weight 
of the connecting-rods and crosshead can be lifted 
off the briquette in its upward stroke at any desired 
position so as to prevent the crushing of the briquette 
as it is discharged from the mould. 

As soon as the bottom plunger has got level with 
the table the sliding carriage C comes forward and 
presses the briquette off the table. At the same 
moment the bottom plunger drops and takes in its 
charge of material and this position is indicated in 
the sketch Fig. 134. The series of operations is then 
repeated. The sliding carriage recedes to its position 
under the feed hopper, from which it receives a fresh 
supply of material, the crank pin descends, the lower 
plunger rises, and another briquette is pressed, and 
soon. The machine is operated through spur gearing 
and is usually sent out provided with fast and loose 
pulleys and striking gear. It can, however, be 
arranged for direct driving by motor if required. 

It may be explained that the reason why two 
pressures are applied—the first comparatively light 
and the next heavy—and the plunger slightly lifted 
after the first pressure, isso that the air which has been 
compressed in the interstices of the material may 
escape, and we understand that_it does so effectively. 
The makers point out that where it is allowed to 
remain there is great chance of the subsequent crack- 
ing of the briquette ; but that as it is expelled the 
briquette is perfectly solidified. As a matter of fact, 
this attribute of the machine is not so important in 
cement making as it is when bricks for building 
purposes are being made, for the machine is also 
suitable for that purpose. Still, it is important to 
have the briquettes for feeding kilns as solid as 
possible, since it is most desirable that they should 
not be disintegrated as they are shot into the kilns, 
in which they may have to fall some little distance. 

An important feature in this machine is the regu- 
lating arrangement by which the pressure on the 
briquette may be adjusted. This mechanism, which 
may be seen in the side view of the machine, is operated 
by a hand wheel M in front of the machine, through 
a@ worm and worm wheel, on the latter of which, 
as will be seen, chains are attached. These chains 
are arranged so as to raise or lower the balance weight 
N, to which are bolted what are known as the fulerum 


* No. XXI appeared August 6th. 








Ava. 13, 1915 


THE ENGINEER 


149 








These levers come under the drop box I 
which carries the bottom plunger J. When the hand 
wheel M is turned in the direction marked ‘ soft ” 
it raises the lever under the drop box so that less 
charge of material is taken in. Naturally, when the 
plungers operate a less dense briquette is made than 
is the case if the wheel M is turned in the direction 
* hard,” when the lever under the drop box is lowered 


levers O. 














The machines are arranged to be heated by steam 


| removed on hand barrows by boys, as shown in 


so as to keep the top and bottom pistons and piston | Fig. 135. 


plates thoroughly warm. This renders unnecessary 
the use of any lubricant in the mould and prevents 
the moist material sticking to the latter. The steam 


heating pipes are shown in the engravings by the | 


This arrangement is, however, again such 


letter Q. 


as will be more useful in other processes than in 
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and more material is taken in. The machine is set 
to make a certain thickness of briquette, or rather 
the stroke of the plungers is always the same, so that. 
it can be readily understood that any alteration in 
the amount of material in the mould must have a 
corresponding effect on the density of the briquette. 
As a matter of fact, with the largest amount possible | 
in the mould the final pressure exerted on the 
briquette is not less than 80 tons. The thickness of 
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Pig. 134—BRIQUETTE MOULD AND PLUNGERS 

| 
the briquette may be altered by means of liners | 
between the crosshead and the top plunger P, but the 
material is not handled in any way after being fed 
into the machine until the final briquette is delivered. | 
The actual limits of adjustment are between lin. and | 
3}in. in thickness, but for purposes of cement making | 
no alteration in size after the first adjustment. is | 
likely to be required. 


Fig. 133—WHITTAKER’S BRIQUETTING PRESS 


cement manufacture, though with some kinds of raw 


materials it will doubtless be of value. 

The Whittaker machine made in 
single mould and double mould. The single mould 
machine, which weighs about six tons, is designed 
to produce from 5000 to 6000 briquettes per working 
day of ten hours. It requires, so we understand, about 
tive horse-power to work it. The double mould 


is two sizes 











| Another firm which has supplied a large number of 
| presses for moulding briquettes previous to burning 
| in vertical kilns is that of Herbert Alexander and Co., 
Limited, of Charmouth-street, Leeds. These presses .. 
| have been made not only for works in this country, 
‘but in Germany, Belgium, France and the United 


States as well, and they have been given by their 
makers the name of ** Hercules.” 

The ‘* Hercules’ press differs essentially in its 
operation from that just described in that it does not 
rely upon gravitation to fill the moulds, since each 
mould is filled by a positive mechanical action. The 
machine is illustrated in Figs. 136 and 137. In general 
terms the working may be explained as follows :— 
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Fig. 135—WHITTAKER’S PRESSES IN OPERATION 


| machine weighs six and three-quarter tons and its | 


output is some 10,000 briquettes in the ten hours. 
The horse-power to drive it is given as being between 


seven and eight. For producing briquettes for cement- | 


making purposes the moulds and plungers are usually 
provided with rounded corners. The machines may 
either be made to deliver on to a conveyor or be 


The prepared mixture of raw materials from which 
the briquettes are to be moulded is delivered into a 
feeding pan which rests on a revolving mould table. 
By an arrang ment of stirrers or scrapers inside this 
pan each mould in the mould table is filled with the 
exact quantity of material that desired. The 
!matercal can be used either in a damp or dry state. 
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The mould table revolves intermittently and at each | operations have been performed, the tappit lever | may have accidently found its way- into the moulds 


movement 
pressed and delivered ready to be removed by the 
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Fig. 136-—ALEXANDER’S 


attendant, each briquette as formed being discharged 
on to the surface of the mould table, and not pressed 
off it by the briquette next made. A. pressure of 
150 ton. may be given on each briquette if required, 
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a briquette is automatically moulded, | 


again enters the recesses in the mould table and moves 
| the latter round another section, so that the whole 
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BRIQUETTING PRESS 


operation ‘is repeated. The resistance to the pressure 


is taken by the press head H, which is held and sup- | 


ported by three steel columns. 
In the smaller machines as usually supplied there 





or against any large variation in the density of the 
material being pressed. In the larger machines, this 
india-rubber relief motion is replaced by a hydraulic 
relief device, which by means of a loaded safety 
valve affords protection against breakage from over- 
pressure. 

The amount of pressure which is to be applied at 

'each stroke can be arranged for by means of the 
pressure adjustment nut M on the top of the main 
pressure column D. Each mould is fitted with a 
plunger which remains permanently in the mould. 
The positions of these plungers can be controlled by 
means of the adjustable table race K, and by this 
mechanism briquettes of different thicknesses can be 
, produced. When a briquette mould has been pressed 
and the table has been moved round two sections, 
the finished briquette is ejected from the mould and 
brought flush with the top of the mould table by 
means of the cam O, which operates the lever P and 
the pressing-out plunger Q. The machine is self- 
contained on a box bed plate R, and may either be 

| supplied with driving gear and fast or loose pulleys 
as shown in Fig. 136—or arranged for motor driving. 
| The drive can be provided on the other side of the 
| machine to that shown if desired. 

The revolving steel wire brush, seen just above the 
table on the left-hand side of Fig. 136, which is 
driven by belt from the same spindle which actuates 
the stirrers in the feeding pan, is used for cleaning 
the top plates of the plungers which travel round with 

| the table in the moulds. The briquettes are removed 

| by the attendant and the plunger is kept flush with 
| the top of the table until it passes underneath the 
| feeding pan to be again filled with material, so that, 
| just before the plunger drops, it is subjected to the 
cleaning action of the steel wire brush, which prevents 


| accumulation of the material sticking to the plunger 
| blades. 


With some materials it is not necessary to 
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Fig. 137—SECTIONAL ELEVATION AND PLAN OF “HERCULES” BRIQUETTING PRESS 


and a hydraulic relief motion may be provided to | 


prevent over-pressure and consequent breakage. The | 
pressure applied can be regulated while the press is | 
in operation, and the actual pressure on each briquette | 
may be indicated by a gauge at each operation. | 
The number of moulds in the revolving table is 
arranged to suit the required capacity. Each mould 
is fitted with hard steel liners which are reversible 
on both sides. This gives four wearing surfaces, and 
is claimed to reduce the cost of wear and tear by 
75 per cent. 

With so much preliminary explanation, we can | 
proceed to a more detailed description of the machine, | 
and this will be made quite clear by means of the | 

| 
| 


illustrations. It will be observed in the general view 
—Fig. 136—that the feeding pan rests on the revolving | 
table on the left-hand side. Inside this feeding pan | 
are the revolving scrapers which force the material 
into the moulds in the mould table J as each is brought | 
in turn under an orifice at the bottom of the pan. | 
The pressure is applied by means of a crank shaft A | 
which is connected by a rod B to a massive steel 
pressure beam C. The latter has its fulerum at the | 
bottom of the centre pressure column D, and has | 
attached to it the main pressure plunger E, which | 
on its upward stroke applies pressure to the 
mould plunger F, which, in its turn, presses the 
material in the mould into a briquette, as shown 
at G. As the crank descends the pressure 
released, and the mould table is revolved a sec- 
tion so as to bring another mould into position for 
pressing. 

The mould table is revolved by means of a tappit | 
lever N which moves the table a twelfth part of a 
revolution for each stroke—in the particular size of 
machine illustrated, which is designed for a capacity 
of from 15,000 to 17,000 briquettes per day of ten 
hours—and a short rest allowed between each 
movement which permits of a mould to be filled, a 
briquette pressed and a finished briquette to be ejected 
from its mould ready to be removed. When these 
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is fitted at the top of the main pressure column D 
a thick india-rubber dise L, which is clamped in 
position,‘and the device is so arranged that any excess 
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Fig. 1383—ALEXANDER’S DOUBLE SHAFTED DIPFERENTIAL 


of pressure deflects the rubber and thus affords instant 
relief to the mould being pressed. This relief acts 
as a safety valve against any foreign material which 


use this brush, but in making certain classes of 
briquettes it has been found very useful. 
Messrs. Alexander and Co, ordinarily make for stock 
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six sizes of ‘‘ Hercules’ press, and particulars of the 


five larger sizes are given in the table on the next page. 
The smallest size made is only designed for the pro- 
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| variable one, depending on the type of bridge ; but 
| Fig. 1 has been plotted from the weights of actual 
| bridges, all designed on the same basis and with 
| ballasted plate floors, and may be taken as giving 


duction of paving tiles, and is hence omitted froin 


the list. ALLOWING FOR IMPACT IN BRIDGE 


CALCULATIONS. 


DOUBLE-SHAFTED DIFFERENTIAL MIXERS. By J. D. W. BALL, Assoc. M. Inst. C.E. 


Ir is generally recognised that a moving load, such | 
as a heavy train travelling at fair speed, produces | 
greater stresses in a structure over which it passes | 
than the same load at rest, but there is considerable | 
divergence of opinion as to how much additional | 
stress is produced by such a load. To make allowance | 
for this effect of impact, as it is commonly called, 


In addition to manufacturing briquetting machines, 
Messrs. Alexander also make machines in which the 
material is finally mixed and kneaded prior to being 
fed to the briquetting machines or to the kiln direct 
as the case may be. A machine of this type is shown 
in Figs. 138 and 139, and it is called by its makers their 
horizontal double shafted differential mixer. The 





average results. 

Two bases of comparison will be considered, and 
these are illustrated in Figs. 2 and 3. In the former 
are plotted the stresses corresponding to dead load 
plus live load, without any allowance for impact, 
for spans up to 100ft. Although formula (a) has 
dropped out of use, it fairly accurately represerts 
the practice of more than one British railway, 


| expressed ir tabular form, and the dotted lines in 


Particulars of ‘‘ Hercules’ Rriquetting Presses. 














i | . i Pres-ure Approximate 
=< Capacity. —— exeried on brake 
ALOE. go\- leach briquette.) horse-power. 
| Tons, Tons, 
No.0... If arranged to press one briquette at each stroke his a capacity of 1000 to 9 75 6 to 8 
| 1200 briquettes per hour 
No.1. ...| If arranged to press one briquette at each stroke has a capacity of 1500 to 12 150 6 to 8 
| 1800 briquettes per hour 
No, 2 ...| If arranged to press two briquettes at each stroke has a capacity of 2000 to 12 75 6 to 8 | 
2400 briquettes per hour 
No. 3. ...| If arranged to press one briquette at each stroke has a capacity of 2000 to) 22 150 12 to 15 
2400 briquettes per hour 
No. 4. ...| If arranged to press three briquettes at each stroke has a capacity of 4000 to 30 100 25 to 30 
4600 briquettes per hour. [This sized machine gives a double compression [total pressure 
—top and bottom of each briquette] 300 tons] 








first 1nachine of this type which was made by Messrs. | there are two methods in use: (a) reduction of the | 
Alexanders was constructed some twelve years ago, | unit stress, or (b) increase of the live load. 
and we understand that it is still in successful opera- The Board of Trade Regulations for Railways | 
tion. It will be observed that it consists of two | require that in wrought iron or steel bridges dead load | 
troughs A and A!, which may be either of cast iron or | plus maximum live load shall not produce greater 
of steel plate, the trough A being mounted at a higher | stress per square inch than five tons in iron and 
level than the trough A}. 


In each trough there are | six and a-half tons in steel, the heaviest engines, 
two shafts B and B? arranged side by side and revolv- | &c., to be the measure of the maximum live load. 
ing in opposite directions and at different speeds. | This regulation is probably responsible for the | 
These shafts are furnished at intervals with knives | adoption of the variable unit stress in Great Britain, | 
C D, which are not all pitched at the same angle, but | because it is to be noted in the other system that, 

are set to give a retarding action at selected points | having increased the live load to allow for impact | 
along the length of the mixer. The knives gradually | stresses, it is customary to work to a considerably 

force the material from the right-hand end of the | higher unit stress than six and a-half tons per square 

machine, where it is fed in, to the left-hand end, and | inch. If the impact system were adopted it would | 
the retardation at certain points tends to make the| be necessary to make a second calculation in each | 
mixing of the materials all the more complete. The | case'to make sure that the maximum stress produced 
two shafts run at different speeds in each trough, and | by the dead and live load did not exceed six and a-half | 


this again serves to aid in the mixing, the material | 
being tossed from side to side of the troughs while | 
at the same time being gradually pushed from end | 
to end of the machine. In the drawing B is the slow- | 
speed shaft and B! the high-speed shaft. The machine | 
is driven by belt, fast and loose pulleys J being fitted 
and the drive is transmitted to the shafts by the | 
main gear wheel H and differential pinions G G1. 
The machine is made with two troughs for several | 
reasons, among these being that had there only been | 
one trough there would have had to be a bearing | 
for the shafts, which would have caused an obstruction | 


tous per square inch. 

The method which has been denominated “ varia- 
tion in unit stress ’’ has been in use for a considerable 
time, an old formula for determining the unit stress 
to be allowed, having the form :— 

Allowable stress = 5 (1 + 4 minimum load ~ maxi- | 

mum load) ay OTatarigs) bred 
This only gives a value greater than six and a-half 
tons per square inch when the ratio minimum load | 
+ maximum load is greater than three-fifths—that is, | 
when the ratio of dead load — live load is greater | 
than one and a-half. 
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Fig. 2 include the results given by the formula and 
| the unit stresses worked to by three of the ieading 
| railway companies. The full thick line represents 
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the stresses produced by dead load plus live load 
when these, together with an allowance for impact 
calculated from the formula (live load)? ~ (live load 
+ dead load), produce a stress of 16,0001b., or 
7.15 tons per square inch. Similarly, the full thin 
line corresponds to stresses produced by dead load 
plus liveload only, when these, together with theimpact 
allowance calculated by formula (6), produce the same 
unit stress of 7.15 tons per square inch. The differ- 
ence between the lowest stresses resulting from the 


| use of this last formula and the highest unit stresses 


adopted on some of our British railways averages, 
for the spans considered, about 33 per cent. The 
difference is more apparent if the comparison is made 
on the basis illustrated in Fig. 3, the basis being a 
common unit stress of 16,000 lb., or 7.15 tons per 
square inch. The curves show the percentage of the 


| live load added as an impact allowance, according 
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Fig. 139—ALEXANDER’S DOUBLE-SHAFTED DIFFERENTIAL MIXER 


to the regular flow of the material. The mixed 
material passes first of all from end to end of trough A, 
being sprayed with water in the desired quantity on 
the way. It then traverses the full length of trough 
A}, and falls out of it at the far end. If desired, 
however, material can be drawn off at three other 
points E, E! or E?. In each case there is an orifice 
in the bottom of the troughs at these points which 
are ordinarily closed by means of flap valves actuated 
by levers which work on quadrant rods F, F! and F? 
respectively. The whole arrangement will be well 
understood from the drawings. 

It is interesting to note that since the commence- 
ment of this series of articles Messrs. Alexander have 
decided to join the number of firms which undertake 
to equip Portland cement works in their entirety, 
and they have started a new department specially for 
this purpose. Mr. Herbert Alexander, the managing | 
director, has been connected with the cement industry | 
for over twenty-six years, and is personally familiar | 
with practically every type of machine which has | 
been employed in Portland cement manufacture | 
during that period. He has himself designed, in 
conjunction with colleagues on the Continent, com- 
plete works for the manufacture of cement from slag | 
and the other raw materials ordinarily employed. | 
Though his firm has up to now only made the machines | 
which have been described above, we understand that | 
Mr. Alexander is acquainted with the details of | 
manufacture of the other necessary machinery, and 
we wish him and his firm every success in their new | 
undertaking. 


| Impact load = live load [300 ~ (300 -+ L)] 


‘formule are largely used, the unit stress generally | 


With regard to the impact system, two formule 
appear to be in general use for calculating the pro- 
portion of the live load to be added to the dead load 
plus live load and treated as a static load in con- 
junction with a constant unit stress. One takes into 
direct account variation in span and reads :— 

(6) 

Some engineers makes L the span in feet, but the 
American Bridge Company, which is said to have | 
originated the formula, makes L the length in feet of 
the loaded portion of the bridge which produces 
maximum stress in the member under consideration. 

The other takes into account variation in the ratio 
between dead and live load and reads :— 


Impact load (live load)? ~ (dead load + 
ee ee 


live 
(c) 

It has the advantage of differentiating between a_ 
bridge of light construction and one of the same span | 
but with a heavy floor, rightly apportioning to the | 


| latter a smaller allowance for impact. 


In America and Canada, where these last two | 
adopted is 16,000 lb., or, say, 7.15 tons per square | 
inch, 

The results given by formule (a) and (c) could 
readily be compared, one with the other, straight 
away, since each is based on the ratio of dead load 
+ live load; but to extend the comparison to for- 
mula (b) it will be necessary to assume some relation 
between this ratio and the span of the bridge. | 


to the two formule (b) and (c), represented by the 
full thin line and the full thick line respectively, and 
according to average British’ practice, represented 
by the dotted line. In the last case the aliowance 


| is not calculated from a formula, but in the following 
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manner. With a span of 40ft., for example, the 


average unit stress adopted in British practice is 
5.7 tons per square inch—Fig. 2—and the average 
ratio of dead load to live load is .47—Fig. 1. Live 


| Obviously, for any particular span, this ratio is a | load plus dead load, represented by 1 plus .47, pro- 
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duce a stress of 5.7 tons per square inch. The impact 
allowance, therefore, which will increase this 5.7 tons 
to 7.15 tons is 

1.47 x (7.15 — 5.7) = 5.7 = .37, 
which is 37 per cent. of the live load represented by 
unity. 

It will be seen from Fig. 3 that the allowance for 
impact calculated by the American Bridge Company’s 
formula is more than twice that usually allowed in 
British practice. 

How do these different practices compare with the 
known facts, which, it must be admitted, do not 
amount to many? It can be readily proved that 
theoretically a load suddenly applied to a bridge 
girder, for instance, produces momentarily and at 
repeated intervals twice as much stress and strain as 
the same load added in exceedingly small increments, 
coupled with vibrations which in practice die away 
more or less speedily according to conditions, leaving 
the girder in the same state of stress and strain as 
that produced by the same load applied in the 
theoretically ideal manner described. Upon this 
basis it was not an uncommon practice to allow only 
half the unit stress for live loads as for dead loads, 
or, in effect, to double the live load and work to a 
uniform unit stress. 

Railway moving loads, however, are not suddenly 
applied. Although any particular axle load reaches 
the centre of the bridge in a very short time, it has 
been producing bending stresses at the centre of the 
bridge from the time it left the abutment, and these 
have been gradually increasing from zero up to their 
maximum value. There is no similarity, therefore, 
between a load suddenly applied and the moving 
loads on railway underbridges. 

The author has had the opportunity of measuring 
the deflection of a considerable number of bridges, 
many of them small spans, under engines at rest and 
the same engines at a speed of about 20 miles per 
hour. In many cases there was no difference at all 
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and never a difference exceeding 10 per cent. Experi- 
ments carried out by Professor Turneare showed that 
the increase of stress caused by a train moving at 
high speed, as compared with the same load at rest, 
does not exceed 45 per cent. in small'spans and about 
20 per cent. in spans of 200ft. 

Tests carried out by the Orleans Company of France 
showed in the case of lattice girders and girders of 
the N type increases of stress of from 16 per cent. 
to 200 per cent. over the calculated stresses ; but in 
the case of the higher figures the result was shown to 
be due to the form of the riveted connections, and by 
attention to this detail the increase in stress was 
reduced to 25 per cent. There seems to be corro- 
borative evidence, then, for supposing that in girders 
of fairly long span—200ft. has been mentioned in 
one case—the stress due to impact is about 20 per 
cent. of the live load stress. There is no evidence to 
show that, in girders of small span, the stress due to 
impact is anything approaching the 100 per cent. of 
the live load stress which is the result given by the 
formule in common use in America, Canada, and by 
some consulting engineers in this country in their 
designs for foreign railways. On the other hand, 
all the evidence in this country gces to show that 
small span bridges when properly maintained can 
quite safely be stressed up to five or six tons per 
square inch calculated on the dead load and live load 
without any further allowance for impact than 
this slight reduction of the unit stress. 

No practical method of bringing load on to a bridge, 
so as to reduce as far as possible stresses due to impact, 
could be more ideal than that actually obtaining of 
rolling them into position. It is simply the time 
element which makes for bad results, high speed com- 
bined with the movement and vibration of the parts 
of an engine which necessarily accompanies high 
speed. These vibrations of the engine are communi- 
cated to the axles through springs and to the bridge 
through rails, sleepers, and sometimes ballast and 
auxiliary floor systems. The effect of these vibra- 
tions should therefore be much diminished by the 
time the load is transmitted to the main girders. In 


any case they are vibrations due to contact with a 





vibrating body, and are to be distinguished from the 
primary vibrations due to a suddenly applied load 
consisting of the alternate doubling and elimination 
of the static deflection. There is no reason to suppose 
that these communicated vibrations produce much 
greater secondary stresses in a small bridge than in 
a large one; in fact, as the tests carried out on the 
Orleans Railway show, the members of open web 
girders are particularly liable to large increase of 
stress from this cause. 

In girders completely built in with concrete or 
jack arches such vibrations would be almost entirely 
prevented, and greatly diminished in floors covered 
with ballast. For this reason it has been a usual 
practice in this country to allow the full six and a-halt 
tons stress per square inch permitted by the regula- 
tions when designing girders which in the completed 
bridge will be surrounded by concrete or built in 
with brickwork. The American Bridge Company’s 
formula (6) makes no distinction between a light 
girder bridge and the heavy construction just 
described, and the formula (c) only a slight distinction 
quite inadequate according to the teaching of prac- 
tical experience. 

For instance, in a 15ft. span deck bridge of the 
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Fig. 


lightest possible type, consisting of a longitudinal 
girder under each rail and sleepers resting directly 
upon them, as sketched in Fig. 4, the dead load is 
1.25 tons, the live load is 24.5 tons, giving a ratio 
of .05 and an allowance for impact of 95 per cent., or 
23.3 tons. If these three added together produce a 
stress of 7.15 tons per square inch, the dead load plus 
live load will produce a stress of 3.75 tons per square 
inch. If the girders, instead of being connected 
together by light bracing, carried jack arches springing 
from the lower flanges and a backing of concrete, 
forming a close floor which could be ballasted—see 
Fig. 5—the dead load on one girder would be 8.45 
tons and the maximum live load carried by one girder 
would probably be about the same as before, namely, 
24.5 tons, or half the load on one track. The allow- 
ance for impact, according to formula (6), for this 
ratio of .345 is 74 per cent., or 18.12 tons. Working 
to the same unit stress of 7.15 tons per square inch 
for the three loads added together, the dead load plus 
live load will only produce a stress of 4.6 tons per 
square inch, as against the 6.5 tons per square inch 
commonly permitted in British practice. 

The production of vibrations which, communicated 
to the girders, result in secondary stresses is not the 
only harmful effect of a load moving at high speed. 
The distribution of weight on the girders of a bridge 
may be materially affected by an engine rocking badly. 
In this case considerably more than half the axle load 
may be borne alternately by each wheel. In a deck 
bridge this means that each girder in turn is carrying 
more than half the load. In a through bridge the 
difference in the load received by each main girder 
would not be so much. It is a known fact that deck 
bridges are particularly prone to show signs of punish- 
ment in the shape of loose rivets, &c., due in part 
possibly to the cause just mentioned, and in part to 
the position of the girders immediately under the 
load. 

Again, in a small span the maximum stress is 
developed in a much shorter time than in a large 
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with the increasing weight of locomotives. Every- 
thing possible in the way of satisfactory maintenance 
of existing bridges below present standards of strength 
has had to be done in order to spread the cost of 
renewals over a reasonable period. Attention to 
bearings, for example, substituting bedstones for 
the original timber sole plates, eliminating rail joints 
from the bridges by the use of long 60ft. rails, extend- 
ing longitudinal timbers, where these exist, well over 
the abutments, have all tended to reduce, if not to 
eliminate, the bad effects of excessive vibration. 
Changing a deck bridge originally of the type shown 
in Fig. 4 into the longitudinal girder and jack arch 
type illustrated in Fig. 5 by the addition of one or 
more second-hand or new girders, has been a favourite 
method of strengthening small bridges, and at the 


| same time greatly reducing the cost of their future 


maintenance. 

In this way the engineers of British railways have 
learned that small span bridges can be quite satis- 
factorily designed with working stresses, correspond- 
ing to dead load plus live load, of from five to six or 
even six and a-half tons per square inch according 
to type. It would appear that in the newer countries 
or in countries where railways are assisting in opening 
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up new districts, and where admittedly it is not 
practicable to obtain such careful maintenance of 
the bridges, the view has been taken that, because a 
deck bridge of the type shown in Fig. 4, for example, 
shows signs of punishment under traffic, similar 
bridges should be designed to work at a lower unit 
stress or, in other words, a large allowance for impact 
should be added. This does not appear to be a 
logical argument, for if rivets work loose owing to 
indifferent maintenance of the bridge, merely adding 
an extra flange plate and slightly increasing the size 
of the rivets in all probability will not remedy matters. 
As small bridges largely predominate, the cost of the 
extra material involved amounts to considerable 
sums. 

The impact system of calculation greatly facili- 
tates the design of large bridges. It would be almost 
impossible to design a really big railway bridge in 
accordance with the Board of Trade Regulations. 
For instance, Molesworth gives the maximum tensile 
stress in the Forth Bridge as 7.65 tons per square 
inch. The impact systems of calculation described, 
when used with a unit stress of 7.15 tons per square 
inch, give very reasonable results for large spans in 
which the live load is relatively small. For instance, 
in building work in this country the working stress 
commonly adopted for a steady load is 7.5 tons per 
square inch. When these impact systems are used 
with unit stresses of eight and a-half or even nine 
tons per square inch, as they are in the practice of 
some engineers, they give more reasonable results 
for the smaller spans, but it is questionable whether 
their application to the design of really large bridges 
would not result in actual working stresses undesirably 
high for mild steel. 

That it is illogical to adopt a very low unit stress 
or make a large allowance for impact in small spans 
is at once apparent if the condition of stress of the 
track itself is considered. Several of the American 
and the Canadian railways adopt as a type train 
for calculating new bridges an eight-coupled engine 














span and the range of stress is greater. For instance. 
in a 15ft. span the maximum stress may be developed 


by the passage of an express train in about one-tenth | 


of a second, the range of stress being almost equal to 
the unit stress allowed, because in such a small span 
the dead load stress will be practically nothing. In 
a 150ft. span, for example, the maximum stress is 
not produced until the head of the train is well past 
the middle of the bridge. 


the unit stress. 


On the other hand, in small spans the rails them- 


selves, the longitudinal timbers, if there are any, and 
the stiffness of the engine frame all help to carry an 
appreciable proportion of the load calculated to be 
carried by the girders. 


The probable reason for the difference between | 


British and American practice does not, in the 
author’s opinion, justify the large differences that 
undoubtedly exist. Railway engineers in this country 
—or perhaps one should rather say railway companies, 
because the difficulty is a financial one—have had, 
and still have, a difficult task in keeping pace, as 
regards the strength of the bridges under the line, 





In perhaps a second and | 
a-half the increase of stress is only about one-half of | 


with 22-ton axle loads 5ft. apart—that is, just twice 
the minimum spacing of the sleepers. It so happens 
that the maximum stress produced in the rails by 
such an engine, treating the loads as static, is very 
easily calculated. The condition of the rail under 
maximum stress is shown exaggerated in Fig. 6, and 
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| all the sleepers for quite a considerable distance, 
| theoretically, will be depressed an equal amount. 
| The supports, therefore, remain in line, and the maxi- 
| mum bending moment under one of the wheel loads 
| of 11 tons is readily calculated by the theorem of 
| three moments to be 3x 11 x 2.5 -> 16 = 5.16 
foot-tons, or 61.9 inch-tons. Between the points 


A and B, for example, the upward bending moment 
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is 11 X2.5 + 16 = 1.72 foot-tons. On some of the 
railways which adopt this type train for the calcula- 
tion of the bridges the heaviest rail in use is 85 Ib. 
per lineal yard, having a moment of inertia about 
the neutra! axis of 27 inch units and the neutral axis 
» .67in. from the base of the rail. The maximum stress 
therefore under live load only is 61.9 x 2.67 + 27 

- 6.12 tons per square inch, or, adding the allowance 
for impact, which in this case would be 100 per cent., 
12.14 tons per square inch. This is under ideal con- 
ditions supposing all the sleepers to be equally packed. 
In practice this stress would often be exceeded if the 
type engine were actually put in service, and, accord- 
ing to investigations made by the author, involving 
the observation of the maximum depression of 
sleepers under heavy six-coupled and four-coupled 
engines, this stress is actually exceeded in practice. 
With these engines the rails distribute axle loads 
approximating 20 tons over three or four sleepers, 
resulting in high stresses in the rails. 

Admittedly the breaking stress of ‘rail steel is 
higher than that of the mild steel generally used for 
bridge construction ; but the higher breaking stress 
results from the hardening of the steel, which does 
not permit a material to be used, as regards its tensile 
strength, with a low factor of safety. As a broken 
rail would be quite as likely to cause an accident as 
the failure of a small culvert, there is no reason for 
adopting such a much lower working stress for the 
covering to the culvert than for the rail. 

Mr. Waddel, in his ‘‘ De Pontibus,”’ claims that 
the impact system of calculation is the only rational 
one, even if the allowances are wrong, as it carries the 
allowance for impact into every detail and rivet of 
the bridge, whereas the variable unit stress method 
does not. This is not strictly true, because it has been 
quite a common practice in this country to vary other 
unit stresses than the tensile stress, adopting, for 
instance, two-thirds of the tensile stress for the shear 
stress in rivets and one and a-half times the tensile 
stress for their bearing resistance. It is questionable 
whether there is any need to carry the effect of impact 
into the masonry or brickwork of piers and abut- 
ments and their foundations, and in any case it would 
mean the revision of the unit stresses commonly 
adopted in the design of these. 

The results of British practice would seem to show 
that a fair allowance for impact would be as follows :— 
About 45 per cent. for very small spans, decreasing 
to 30 per cent. for 100ft. spans and 20 per cent. for 
200ft. spans. The allowance for all bridges constructed 
with jack arch or concrete floors to be reduced to 
20 per cent. The unit tensile stress in all cases to be 
7.15 tons per square inch. These allowances could 
be more conveniently indicated in a table than by a 
formula, and for spans up to 100ft. are indicated in 
Fig. 3 by the dotted line. 

It is to be noted that the type trains adopted for 
calculation purposes in American practice exceed 
the heaviest engines running by a far greater margin 
than it is usual to allow in this country. In some 
cases the type train gives equivalent distributed 
loads 50 per cent. higher than the equivalent loads 
corresponding to the heaviest engines on the line. 
As, however, the American and Canadian construction 
gauges will permit of a considerable increase in the 
size of locomotives, whereas the heaviest engines in 
this country approximate very closely to the loading 
gauge, leaving, for instance, hardly any room for a 
funnel, there is reason in making more provision for 
future increase of weight. 

One cannot help thinking that the desire to facilitate 
the design of really big bridges has had something to 
do with the development of the impact system of 
calculation, and if these high moving loads are made 
the excuse for adopting a higher unit stress than, say, 
seven and a-half tons per square inch, there is a 
danger in really large spans where the live load is 
negligible and the allowance for impact nil, that the 
actual working stress, although produced by a steady 
load, may be too high, leaving an insufficient factor 
of safety to cover those deficiencies of workmanship 
and material and accidental stresses due to unfore- 
seen circumstances which do not figure in the calcula- 
tions. 








THE CHICAGO, MILWAUKEE, AND ST. PAUL 
ELECTRIC LOCOMOTIVES. 


Tue electric locomotives being built by the General 
Electric Company of America for the Chicago, Milwaukee 
and St. Paul Railway are, as our readers know, excep- 
tional machines. They are larger than any other engines 
so far constructed, and another novel feature is that 
they have been designed for continuous-current regenera- 
tive control. Notwithstanding that the pressure is 
3000 volts, the large capacity involves collecting heavy 
currents, with the result that they are being fitted with 
special collectors. We described the main features not 
long ago, but in a recent article in the Electric Railway 
Journal Mr. A. H. Armstrong gives some further par- 
ticulars. An exhaustive series of tests have just been 
made on the first sample motor, built at the Schenectady 
Works, which have demonstrated that it has ample 
capacity to meet the heavy demands that will be placed 
upon it under actual cyuiating conditions. 

The motors are wound for 1500 volts and two are con- 
nected in series. Power is transmitted from the motors 
to the axles through twin gears, the arrangement 


corresponding to that employed on the Great Northern, 
Detroit Tunnel, Baltimore and Ohio, and Butte, Anaconda 
and Pacific Railways, except that springs are used in the 





axle gears. On account of the high voltage for which the 
motors are wound, the commutator width is small, thus 
allowing more space for armature iron and copper, with 
the result that each motor has a continuous capacity of 
375 horse-power. This is the first instance where such 
a liberal motor capacity has been required and provided 
for, and the large capacity has been secured in an axle 
motor without departing from well-known and thoroughly 
tested forms of construction. 

In the table below the leading particulars of the engines 
are given :— 


Length over all 112ft. 
Total wheel base 103ft. 
Rigid wheel base 10ft. 6in. 
Total weight 520,000 Ib. 
Weight on drivers 400,000 Ib. 


50,000 Ib. 


Weight on driving axle 
30,000 Ib. 


Weight on guiding axle 


Diameter of driving wheel 52in. 
Diameter of guiding wheel 36in. 
Number of driving motors 8 


3000 horse-power 
3430 horse-power 
71,000 Ib. 

17.75 


Total output, continuous rating 

Total output, one hour rating 

Tractive effort, continuous rating . 

Per cent. weight on drivers 

Speed at the above tractive effort — 
Tractive effort (one hour rating) 

Per cent. weight upon drivers 

Speed at this tractive effort at 3000 volts 


A study of the train dispatcher’s sheet covering 
performance on mountain gradient divisions on American 


15.75 miles per hour 
85,000 Ib. 
rp 9 


15.25 miles per hour 


| they will replace—see Fig. 1. 


cent. of its input when hauling the same train up a 2 per 
cent. gradient. Hence the need of making provision for 
a practically continuous motor capacity. 

It is interesting to compare the relative capacity of the 
new electric locomotives with the Mallet engines which 
The following table gives 
the leading details of the two types of engines :— 


Mallet. Electric. 
Total weight 555,700 Ib. 520.000 Ib. 
Weight on drivers 324,500 Ib. 400,000 Ib. 
Rated tractive effort 76,200 Ib. 85,000 Ib. 


Per cent. weight on driv ers 23.5 per cent. .. 21.2 per cent. 


Rated tonnage (1 per cent. 


gradient). . . 1800 tons 2500 tons 
Tractive effort for above tonnage 54,000 Ib. “2 71,700 Ib. 
Coefficient of adhesion 16.7 — cent. .. 17.7 _ cent. 
Wheels per guiding truck Tw as Fou 
Weight ner axle 54,000 tb. 50 ,000 "Ib. 
Total weight on one rigid wheel 

base truck .. 162,000 Ib. 100.000 Ib. 


Under favourable conditions the Mallet engine can 
haul 2000 tons on a | per cent. gradient, thus bringing its 
tractive effort up to 59,000 lb. and the coefficient of 
adhesion on its drivers up to 18.3 per cent. The electric 
locomotive weighs 94 per cent. of the combined Mallet 
engine and tender, and has a tonnage rating 234 per cent. 
greater, based upon the same coefficient of adhesion in 
each case, that is, 17.9 per cent. This comparison 
indicates that the electric locomotive has a hauling 
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Fig. 1—COMPARISON OF STEAM AND ELECTRIC LOCOMOTIVES 


railways reveals the fact that in general it is customary to 
assign such a trailing tonnage to a locomotive on the ruling 
gradient as to demand a tractive effort at the driven rims 
equivalent to approximately 18 to 19 per cent. of the 
weight upon the drivers. In other words, steam practice 
calls for a locomotive which can operate for long periods 
with a coefficient of 18 to 19 per cent., leaving the difference 
between this value and the slipping point of the drivers as 
a sufficient margin with which to start on ruling gradients. 
Under similar track conditions the uniform torque of the 
electric locomotive should make available some 10 per 
cent. more tractive effort than is possible with the 
reciprocating drive of a steam engine having the same 
weight upon the drivers. But until sufficient operating 
experience is available to prove that an electric locomotive 
can be rated at 20 per cent. coefficient of adhesion, it 
seems reasonable to adhere to the present steam practice. 

The goods locomotives are guaranteed to havea hauling 
capacity of 2500 tons trailing load on all gradients up to 
1 per cent., and their heaviest duty will be to haul this 
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Fig. 2—CHARACTERISTIC CURVES 


load from Lombard to Summit over the Belt Mountains, , 


adistance of 49 miles, with a ruling gradient of ] per cent. 
and an average gradient of .7 per cent over the entire 
distance. Including the locomotive—260 short tons— 
the gross train weight of 2760 short tons will require a 
tractive effort of about 72,000 lb. on the 1 per cent. ruling 
gradient, based upon a train resistance of 6 lb. per ton. 
This practice corresponds to the continuous rating of the 
locomotive, and brings out the interesting fact that these 
locomotives are so proportioned as to motor capacity that 
they cannot be overloaded under normal service conditions. 
The necessity of rating main line electric locomotives 
upon a practically continuous basis is still further 
emphasised in the case of the St. Paul engines by the 
introduction of regenerative braking. The heavy demands 
upon the motors is intensified by the introduction of re- 
generative braking. The heavy load upon the motors when 
operating on the up gradients may be nearly duplicated 
during the following down gradient when regenerating. 
A 2 per cent. gradient requires a motor output of 46 Ib. 
per ton on the up gradient, and gives 34 lb. per ton on 
the down gradient. Making due allowance for internal 
locomotive losses, it is evident that the motor output 
when operating as a generator will approximate 60 per 


capacity one-third greater than the steam engine and 
tender of the same total weight, has less weight per axle, 
and is provided with a four-wheel guiding truck in place 
of a two-wheel truck ; requires no turntable, as it operates 
equally well in either direction, and eliminates the necessity 
for stopping to take on coal and water. 

The same type of locomotive is used for goods and 
passenger service, the only difference between the two 
being the gear ratio, which is 4.56 for the goods engines 
and 2.45 for those intended for passenger service. In 
order to facilitate repairs the locomotives are being built in 
two halves, and each half can be provided with draught 
gear in place of the articulated joint and operated without 
the other half. One passenger locomotive will haul a 
trailing load of 800 tons over all gradients on the line 
without assistance, except upon the 2 per cent. gradient 
section over the main divide of the Rocky Mountains. 
Even on this gradient a 600-ton train can be hauled without 
assistance. This illustrates the exacting nature of the 
line, which demands that the passenger locomotives shall 
have the necessary motor capacity and smooth-running 
qualities successfully to haul an 800-ton train at 60 miles 
per hour on level track and also operate at over 20 miles 
per hour on the 2 per cent. up gradient. The conditions 
are made still more arduous by the electric braking and 
the provision of steam heaters for heating the train. 
Each engine is to be fitted with two oil-fired steam heaters, 
together with ample provision for the storage of oil and 
water. 

As a result of numerous tests made on the test tracks 
at Schenectady and Erie, a new type of current collector 
is to be used. These tests indicate that a double-pan 
collector bearing against twin trolley wires is capable of 
taking off 2000 ampéres at speeds as high as 60 miles per 
hour. This is several times the demand upon the collector 
which will be employed on the St. Paul locomotives. 
In designing the control gear provision has been made 
for enabling two locomotives to run together and to be 
operated on the multiple-unit system. But the enormous 
starting effort of two such locomotives—240,000 Ib. at 
30 per cent. coefficient of adhesion—makes such a com- 
bination of use only when it is employed on engines pushing 
at the rear of a train. The motors and starting resistances 
are designed to permit of a starting effort of 120,000 Ib. 
being maintained on one locomotive for a period of five 
minutes without destructive heating. 

The first locomotive will probably be placed upon the 
test tracks at Erie during September, and shipment will 
commence soon afterwards. The work on the overhead 
equipment and sub-stations on the first engine division 
between Three Forks and Deer Lodge will probably be 
finished and ready for the locomotives as soon as they are 
received. In Fig. 2 characteristic curves of one of the 
motors are given. 








Tue Highland Railway Company closed on the 7th inst. 
the Keith and Buckie branch line, including the stations 
of Buckie, Rathven, Dry bridge; Enzie and Aultmore. 
Through traffic from the coast line will not be interfered 
with, as passengers going east can go through Cullen and 
Portsoy and those going west through Fochabers-on-Spey 
and Elgin. Mr. Park, the general manager, has told a 
protesting local authority that the branch has been closed 
because of a scarcity of locomotive power, and that unless 
the southern companies send help in the shape of loco- 
motives and men other branches will have to be closed. 
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NEW GRAVING DOCK AT SOUTH SHIELDS. 


A NEw graving dock has recently been constructed 
at South Shields for the firm of John Readhead and 
Sons, Limited. It occupies the site of the old salt pans 
and coal staithes between the company’s present No. 1 
dock and the Harton Coal Company’s high staithes. 
A sectional elevation and plan of the dock, from draw- 
ings supplied by the engineer, Mr. J. Mitchell Mon- 
criefi, M. Inst. C.E., of Neweastle-on-Tyne, are given on 
this page, while on page 158 we are enabled to reproduce 
two views of the work taken during construction by 
the contractors, Messrs. Edmund Nuttall and Co., 
Manchester. The dock is built of Portland cement- 
concrete and is 450ft. long, the width at the entrance 
being 65ft. and the depth of water on the sill 21ft. 
at H.W.S. tide. The rise and fall of the spring tide 
averages 15ft. The walls and floor are entirely of 
concrete, the depth of the walls below the cope being 
39ft. 2in. The quoins are hollow and built up of 
two logs of greenheart. The sill is also of greenheart 
and the keel blocks are cast iron. It will be observed 
from the plan that the dock gates are of unequal sizes, 
the south leaf being the larger, and supported on a 
roller path. 

The work of contruction consisted of :—({1) The | 











The wagons were then shunted under the electric 
crane, the trays lifted by two pairs of bridle chains 
and carried out over the hopper, where the front pair 
of chains was lowered to allow the material to be 
shot out from the front of the tray. This electric 
crane was capable of dealing with loads of 15 tons, 
of which the trays weigh three tons. It was operated 
by two electric motors, one of 15 horse-power for 
hoisting at a speed of 27ft. per minute, and the other 
of six horse-power, for travelling at 150ft. per minute. 

The ballast for the concrete was unloaded by a 
four-ton electric derrick crane and lifted to a revolving 
screen by an elevator. The screen separated the 
ballast into the sand and stone bins, the large stones 
passing forward to a crusher. The sand and stone 
bins were so arranged that their contents could be 
transferred into measuring boxes and tipped direct 
into the mixer, the elevator, crusher and mixer 
being all electrically operated. 


creted at one operation, and after the strips had set 
the intervening earth was taken out and concrete 
deposited in a similar way. 

The pumping plant shown in elevation and plan 
on page 155 was supplied by the Worthington Pump 
Company, Limited, Queen Victoria-street, London. 
It comprises two main pumps of the Worthington 
low-lift pattern, having a central opening and enclosed 
impeller, each capable of dealing with 16,700 gallons 
of water per minute against a maximum static head 
of 30ft. llin., when running at a speed of about 
330 revolutions per minute. The two pumps are 
capable of emptying a dock containing 800,000 cubic 
feet in a period not exceeding 150 minutes, against 
an external tide level rising to 22ft. llin. above 
the sill. The casings of the pumps are of the 
| volute pattern, with special diffusion chambers, and 
| the general design is such that the interior of the 
pumps can be examined without dismantling the 





The concrete for the dock walls was conveyed | pipe connections. The suction and delivery openings 
from the mixer to the trenches in square skips with | are 26in. in diameter. The impellers are of the 
hinged bottoms,so that the concrete was placed in posi- | enclosed type with double suction openings, and 
tion with the least amount of disturbance. All the sur- | ring-oiled bearings are provided for the shaft. These 


faces of the concrete were chipped to remove the scum | two pumps are driven through flexible couplings by 
and a layer of cement grout placed on them before | 180 brake horse-power direct-current motors made 


fresh concrete was put in. Keys were formed in all 
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erection of a concrete retaining wall, 705ft. long by 
19ft. maximum depth, to hold up the adjoining 
ground and boundary wall; (2) the diversion of a 
town’s sewer consisting of 24in. cast iron pipes and 
18in. earthenware pipes; (3) the removal of all 
material down to the cope level ; (4) the construction 
of a timber cofferdam, 472ft. long, consisting of 12in. 
sheeting. For this work the piles had to be driven 18ft. 
below the ground, except at the east end, where 
they were driven till they met the sandstone rock at a 
depth of 7ft. (5) the construction of the dock itself 
and the concrete quay walls, which are about 205ft. | 
long, with a depth below the cope of 42ft. 10in.; (6) 
the construction of timber jetties. In connection 
with this part of the work it should be mentioned 
that the jetty on the north side, which protects the 
smaller gate, was built by excavating to a depth of 
56ft. below the cope, and the hole formed was filled 
in up to the dredging level with clay puddle mixed 
with gravel. Into this the piles were driven without 
difficulty. (7) The construction of crane roads and foun- 
dations for the sheds. The ground consisted of a bed 
of gravel and salt pan refuse, below which was a bed 
of boulder clay about 18ft. thick, sloping downwards 
to the river and also in a westerly direction. Below 
the clay fairly hard sandstone was met with, and 
practically the whole of the foundations for the | 
dock are formed in this material. In connection with | 
this part of the work it may be mentioned that very | 
little water was met with in the sandstone, although | 
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vertical and horizontal faces against which other| The motors are of the ventilated enclosed radial 
concrete was to be placed, and vertical expansion | four-pole type, shunt wound and fitted with interpoles. 
joints were formed in the walls at suitable distances. | The working pressure of the current is 550 volts. 

On the completion of the dock walls the position| The drainage pump is similar in design to the 
of the cantilever crane had to be changed and another | main pumps, but smaller. It is provided with 
pair of cantilever girders fixed behind the first pair openings 10in. in diameter and is capable of delivering 
in order to lift the material excavated from the central | 2000 gallons of water per minute against a static 


Test of Two 26in. LL. Centrifugal Pumps Driven by Two 180 B.H.P. Motors.—Date 22nd October, 1914. 


























c > | 

a--) soul 52 eee iat SING me NS a ii mwa) Ne 
Time. ed 528 33 £3 168/368! 63/681 3 2s ge | o§ Remarks. 

RES|/ ABC) FH | 25 48/48 45 48) & Pe AE! 4b 

| ft. in. | ft. in. ft ft. ©r.p.m.r.p.m. amps. amps. E.H.P. | E.H.P. 7 
4-22 1911; 20 3} 2114 
4-28 | 1811, 20 4 + 6-92 | 13-84 | 310 | 310 270 | 270 | 520 2133 = 188-2 | 188-2 
4308 / 1611 | 20 6 /+ 5-19} 13-84 308 | 311 265 | 270 = = 515 2188 | 182-9 | 186-3 | 
4-51 | 1411)| 20 9 |+ 2-30/ 15-00 310 | 308 265 (265 515 2243 | 182-9 | 182-9 | 
5-02 1211 | 21 0+ -58| 15-00 | 307 | 309 270 | 270 | 515 2300 =| 186-3 | 186-3 | Average :—G.P.M. per pump 
| H | | on test = 17,550 
5-13 10 11 | 21 0 |- 1-14] 15-00 309 307 265 | 265 | 512 2350 | 181-8 181-8 | ee specified 
| = 16,7 
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6-374 | 5 1/19 5} Average | | 2761 | | 
1353 min.. | 307-8 307-8 264-7) 265-5512-25, 647 





| 


Contract time to empty dock 150 minutes. 


the trenches in some cases were within 7ft. of the 
Actual time to empty dock 1354 minutes. 


cofferdam, the layer ‘of boulder clay evidently pro- 
viding an effective water seal. All the excavated | 
material had to be taken out to sea in hoppers, which | portion of the dock and carry it away to be tipped 
were loaded by means of a travelling electric crane intothe hoppers. A steam navvy was used for moving 
running on two fixed girders cantilevered out over | the dumpling. This filled the large trays, which 
the hopper, as shown in the views on page 158. The | were then shunted under the cantilever crane. The 


material was first loaded into large iron trays, open | dock floor was concreted in alternate strips reaching 
at one end, which were carried on flat-topped wagons. | from wall to wall, each strip being completely con- 


E.H.P. not to exceed 198. 
E.H.P. actual 188-2. 


head of 40ft. when running at 950 revolutions per 
minute. It is driven through a flexible coupling 
by a 40 brake horse-power four-poleshunt-wound motor 
of the ventilated and enclosed type. The ballast 
pump is similar in design to those above-mentioned, 
but smaller. It has 8in. openings and is capable of 
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NEW GRAVING DOCK AT SOUTH SHIELDS—PUMPING PLANT 


(For description see opposite page) 
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delivering 1000 gallons per minute against a static 
head of 50ft. when running at 1350 revolutions per 
minute. This pump is driven through a flexible 
coupling by a 30 brake horse-power Holmes four-pole 
shunt-wound motor taking current at 550 volts. For 
draining the pump-room a 2in. Worthington low-lift 
centrifugal pump is provided. 

For the purpose of priming the main pumps a 
vertical duplex single-acting air pump has been pro- 
vided. It is driven bya five brake horse-power electric 
motor through single reduction gearing and has a free 
air displacement of 25 cubic feet per minute. For 
operating the main discharge valves there is a vertical 
three-throw Worthington hydraulic pump capable 
of exerting a pressure of 400 lb. per square inch. It 
is driven through double-reduction gearing by a 
two brake horse-power two-pole shunt-wound motor. 
As a stand-by there is also a hand-operated hydraulic 
pump for operating the main sluice valves. On each 
of the main pumps there is provided a 26in. reflux 
valve having four mild steel flaps with leather faces, 
suitable for the maximum head against which the 
pumps have to operate. Beyond this valve is a 
vertical 26in. sluice valve operated by a hydraulic 
cylinder. The switchboard and all the other electrical 
equipment has been supplied by Messrs. Holmes and 
Co., Newcastle-on-Tyne. 

A table showing the results of official tests carried 
out with the two 26in. pumps is appended. It will 
be observed that the time taken to empty the dock 
was 14} minutes less than that allowed in the con- 
tract, and the power consumed left a considerable 
margin in favour of the plant. 








OBITUARY. 


ROBERT HAMMOND. 


WE deeply regret to have to record the death of 
Mr. Robert Hammond, which’ occurred on the fifth of 
this month. Mr. Hammond was one of the pioneers 
of electric lighting in this country, and he was respon- 
sible for the design of many important schemes. His 
connection with electrical engineering dates back to 
1878; but it was not until the invention of the Swan 
incandescent lamp that he really turned his attention 
to central station lighting. The original Brighton, 
Eastbourne, and Hastings works were laid down to 
his designs, these being the first three stations in this 
country to supply current to incandescent lamps. 
Prior to this he took a keen interest in are lamp 
lighting and was largely instrumental in popularising 
the Brush are machine. 

In 1883 Mr. Hammond published the first book on 
electric light in private houses, and he claimed that 
his own house at Highgate was the first in Europe to 
be illuminated throughout with incandescent lamps. 
Besides the three stations previously mentioned, Mr. 
Hammond was responsible for the building of electric 
light works at Ayr, Blackpool, Burton-on-Trent, 
Canterbury, Coventry, Dublin, Gloucester, Hackney, 
Hornsey, Leeds, Mansfield, Middlesbrough, Morley, 
Newport (Mon.), Pembroke, St. Helens, Tonbridge, 
Wakefield, West Brompton, Madrid, and Malaga. He 
also carried out extensions at Bath, Bray, and at 
Bloemfontein, in South Africa. In connection with 
many of the above undertakings refuse destructors 
were installed. 

With a view to studying progress in America, Mr. 
Hammond paid a number of visits to the United 
States. the objects of his last two visits, which were 
made in 1901 and 1903, being to study the developments 
in electric traction. In connection with electric tram- 
ways Mr. Hammond acted for the municipalities at 
Gloucester, the joint authorities of Middlesbrough, 
Normandy and Ormesby, Barry, Exeter, Mountain 
Ash, Rhondda, and Bloemfontein (O.R. Colony). For 
many years Mr. Hammond acted as an expert in rating 
appeals and arbitrations, and sat as arbitrator in 1910 
to fix the price to be paid for the ensuing seven years 
by the Paisley District Tramways Company to the 
Paisley Corporation for a supply of electrical energy 
for the tramways. In 1911 he acted in a similar 
capacity for the Gravesend Corporation and the 
Gravesend and Northfleet Electric Tramways, Limited. 

As an expert witness Mr. Hammond held a high 
reputation. In the House of Lords and House of Com- 
mons committee rooms he acted in a professional 
capacity in nearly all the inquiries relating to the 
electrical power distribution Bills. In the latter part 
of 1907 he prepared, in conjunction with Mr. H. F. 
Parshall, a scheme for the supply of electricity in bulk 
for Greater London, involving an expenditure of 
£4.500,000. In the parliamentary session of 1908 a 
Bill was introduced seeking powers to carry the scheme 
into effect. The Bill was passed by the House of Lords, 
but was rejected by the House of Commons Com- 
mittee. He also acted as one of the advisers of the 
Postmaster-General in connection with the acquisition 
of the telephones. 

Mr. Hammond was the author of many papers, one 
of the most notable being read at Johannesburg in 
1905 before the Engineering Section of the British 
Association. The title of the paper was ‘ Electric 


Power Distribution for the Rand,” and it set before 
the Rand mineowners the tempting prospect of a 
supply of electrical power at .7d. per unit, on the 
basis of a total consumption of 300,000,000 units per 





annum and a load factor of 40 per cent. It was pro- 
posed that the generating works should be erected at 
Vereneeging, but this suggestion was strongly opposed. 
The Victoria Falls and Power Company, however, 
which took up the business on the lines laid down by 
Mr. Hammond, has placed its most recent generating 
station on the site advocated in the paper. 

In 1884 Mr. Hammond founded the Hammond 
Electrical Engineering College, and in 1890 the Elec- 
trical Standardising, Testing, and Training Institution. 
In 1902 he succeeded the late Professor Ayrton as 
honorary treasurer of the Institution of Electrical Engi- 
neers, and he held that position up to the time of his 
death. He was a member of the Institutions of Civil, 
as well as of Electrical and Mechanical Engineers, 
the Association of Consulting Engineers, and of the 
South African Institute of Engineers. His age was 
sixty-five. 








INCREASED COALING FACILITIES AT BARRY. 


TuHE Barry Railway Company has had under construc- 
tion for the past eighteen months six new tips on the 
south side of No. 1 dock. The work has been in the 
hands of Sir W. G. Armstrong, Whitworth and Co., 
Limited, and but for the pressure of Government work, 
all six tips would by now have been completed. When 
they are finished, however, they will add to Barry’s coaling 
facilities to the extent of one million tons annually. The 
first of the six new tips to be completed was put into 
operation last week. They are of two kinds, viz., fixed 
and movable, and are arranged so that two can work on 
one ship at the same time. They are capable of dealing 
with wagons of 20 tons capacity, giving a gross load on 
the cradle of 30 tons, and with this load they will lift 
at the rate of 180ft. per minute to a height of 60ft., so 
that the largest ships may be easily loaded or bunkered. 

The tips are so arranged that if it is not necessary to 
lift a 20-ton wagon, ordinary 10 or 12-ton wagons may be 
dealt with at the same speeds and with a proportionate 
saving in the power required. Each tip has a 5-ton anti- 
breakage crane fitted with the company’s special design 
of anti-breakage box, and also with a 3-ton small coal 
crane, which is capable of loading the screenings from the 
deck of the ship and discharging it through a hopper into 
a wagon placed on the quay wall. 

Apart from the higher speed and larger capacity of the 
tips, as compared with those previously installed, they 
have other new features. For instance, the cradle, 
instead of being worked direct by the rams, is suspended 
by wire ropes working over large overhead pulleys, this 
giving a very easy and steady movement of the cradle. 
The tipping of the table is performed by another cylinder, 
the ram of which also operates through wire ropes, while 
the chute is manipulated by a special three-cylinder 
hydraulic engine placed on the top of the structure. By 
means of an ingenious system of clutches the same engine 
raises and lowers the top of the chute, raises and lowers 
the nose of the chute, and can also be used for slewing 
the nose horizontally 5ft. in either direction. All these 
movements are under the control of the topman, who has 
the necessary wheels and levers in his cabin. 

The tips have been designed and constructed to the 
specification of the Barry Railway Company’s engineers. 
Each tip is provided with three feed roads, each of which 
will hold a train load, and in addition there is a large 
group of sidings in the neighbourhood for the storing of 
coal not immediately required. 








LOCOMOTIVE BOILER DESIGN AND 
MECHANICAL STOKERS. 

In the locomotive departments of American railways 
greater attention is now being paid to the design of the 
boiler and its appurtenances as a whole—or as a steam- 
making unit—rather than as a combination of various 
units. These parts include the boiler proper, with its 
fire-box, grates, ash-pans, smoke-box fittings, &c. In a 
committee report read at the annual meeting of the 
American Association cf Locomotive Superintendents 
it was shown that that design of boiler and fire-box— 
together with appurtenances—which will permit of the 
largest possible evaporation for a given amount of com- 
bustible burned, has the maximum efficiency, and is, 
therefore, the best boiler from the standpoint of fuel 
economy. 

A study of certain ratios in locomotives built within 
the past two years and in others built ten or twelve years 
ago, shows the trend of design in those respects which 
have the greatest influence on fuel consumption and 
steaming capacity. A comparison of the results of this 
study is given in the accompanying table :— 


Comparison of American Locomotive Boiler Ratios in 1903 

















and 1913. 
Bituminous. 
Ratio total Ratio fire-box heating 
—- heating surface to total 
3 a surface evaporative heating 
Type of locomotive to grate area. surface, 
1913. | 1903. 1913. 1903. 
4-6-2 9 | 7.9 6.4 5.4 
4-0 a 62.8 7.8 6.5 
2-8-0 ‘ 60.1 6.7 5.7 
06-0... 53. 71.8 8.3 6.0 
a, ee 56.1 66.4 7.3 5.9 
Per cent. change .. Dec. 15.5 per cent. Inc. 23.7 per cent. 
ANTHRACITE. 
46-0 30.0 34.8 8.0 6.5 
2-8-0 31.1 37.9 8.3 6.1 
ee 30.5 36.3 8.1 6.3 
Per cent. change .. Dec. 16 per cent. Inc. 28.5 per cent. 


| 





The changes in these ratios are in the right direction. 
The reduction in the ratio of total evaporative heating 
surface to grate area means that to produce a given 





amount of evaporation less coal will have to be burned per 
square foot of grate area, resulting in a higher fuel efficiency 
and an increased fuel capacity when it becomes necessary 
to force the boiler. A distinct gain in fuel efficiency is 
represented by the increase in the ratio of fire-box heating 
surface to total evaporative heating surface, because 
reliable tests have demonstrated that a square foot of 
fire-box heating surface will evaporate about five times 
as much water per hour as will a square foot of tube 
heating surface, when the locomotive is developing its 
rated working power. This shows the importance of a 
relatively large fire-box heating surface in relation to 
fuel economy. 

The increase in the ratio of fire-box heating surface to 
total evaporative heating surface—nearly 24 per cent. 
for bituminous and over 28 per cent. for anthracite-burning 
engines—is a marked improvement in this direction. The 
advantage of large heating surfaces and large grate area 
in increasing the evaporation for a unit amount of fuel 
consumption over that for a similar locomotive with 
smaller heating surfaces and grate areas has been shown in 
evaporative tests and road tests of engines of the 2-8-0 and 
2-8-2 types. The larger boilers of the latter had, owing to 
their rear bogies, 37 to 39 per cent. more total heating 
surface and 19 to 27 per cent. more grate area ; in water 
evaporated per hour they showed an increase of 10 to 
50 per cent., the latter being with 8000 lb. of dry coal fired 
per hour. In the road tests they showed 10 per cent. 
saving in water per thousand ton-miles and 18 per cent. 
saving in coal per thousand ton-miles. 

Locomotives equipped with mechanical stokers on 
American railways number 865 at the present time, with 
30 more ordered, according to another report of the same 
association. Of these, 531 stokers—and 24 ordered 
are of the Street overfeed or scatter type, and 291 stokers 
are of the Crawford underfeed type. The rest are of 
five different makes, all of the overfeed type, except one 
—on one locomotive—which is of the travelling chain- 
grate type. The stokers continue to give good results 
from a mechanical point of view, and the locomotives 
equipped with the stokers continue to show good results 
in performance. It is again pointed out that the 
mechanical stoker on locomotives is no longer an experi- 
ment, but ranks with the superheater as a means of 
increasing locomotive efficiency. 








NEW SEWAGE WORKS AT WANSTEAD. 

THE new extensions to the sewage disposal works at 
Wanstead were formally opened on July 24th. The 
purchase of the sewage farm and the laying out of the 
original works by the late Mr. John T. Bressey date from 
1880. Sundry additions were made to the means of 
sewage disposal by Mr. J. T. Bressey and his successor, 
Mr. C. H. Bressey, F.S.I., from time to time as the popula- 
tion grew. Contact beds, septic tanks, sterm filters, &c., 
were added, and the size of the farm was gradually 
increased to its present area of 45 acres. The great rise 
in population which has occurred in late years, however 
—more than 50 per cent. between 1901 and 1911— 
necessitated the provision of further disposal facilities, 
and Messrs. Willcox and Raikes were called in to prepare 
and carry out the scheme which has recently been put into 
operation. 

The new works comprised the construction of new 
detritus tanks, 24ft. by 18ft., fitted with mechanical 
sereens ; the sub-division and improvement of the old 
septic tanks; the formation of a humus tank, 24ft. by 
24ft.; the building of percolating filters with a total area 
of 4000 super yards, and with four electrically-driven 
travelling distributors, together with two motor houses ; 
the laying of a 2lin. outfall pipe from the filters to the 
river; the sinking of a deep sludge well to receive the 
sludge from the tanks by gravitation ; the laying out of 
five sludge lagoons, each 90ft. by 40ft.; the provision of a 
4in. stereophagus pump for the lifting of sludge from 
the well to the lagoons ; the improvement of an existing 
storm tank, 470ft. by 20ft., so as to increase its efficiency, 
while facilitating the removal of sludge by the installation 
of a portable stereophagus pump; the erection of a 
manager's office, tool shed, store sheds, and finally the 
laying out of paths and roads round the new works. The 
practical results of the installation have, we gather, 
fulfilled expectations, and as a means of auxiliary treat- 
ment the Council still retains a large area of under-drained 
land for irrigation and twelve old contact beds, each 
60ft. by 44ft. 

The process now followed may be summarised as follows : 
—The crude sewage from the whole of Wanstead flows to 
the works through the old main outfall sewer, 2ft. 4in. by 
3ft. 6in., which traverses Wanstead Park. After passing 
through the detritus tanks and its screens the sewage 
flows on to the settling tanks, from which the liquid passes 
to the Dortmund tank. The effluent from the latter is 
then treated on the percolating filters, over which it is 
sprayed by the electrically-driven distributors. 

In times of heavy sewage flow or when it is desired to 
‘* rest ’ the filters, use can be made of the old contact beds 
or the under-drained grass lands. Storm water is treated 
in a long series of open tanks divided by weirs. The 
sludge and other deposits from the settling tanks, humus 
and storm tanks, &c., are raised by stereophagus 
pumps to the sludge lagoons, where a natural drying 
process takes place. 

It is interesting to record that in the excavations for 
the humus tank there was discovered, 20ft. below the 
surface, the thigh bone of a rhinoceros, which had, no 
doubt, roamed through the valley in those long-ago days 
before the world was troubled with problems of sewage 
disposal. 








Mr. Gustav LINDENTHALL, of New York City, read a 
paper on “ Qualities of Good Steel Rails”’ at a recent 
meeting of the New York Railroad Club, in which he 
advocated a double-web rail of inverted U section weighing 
135 lb. per yard. He said that the rail would be rolled out 
of a plate 18in. in width, and in its final passes it would be 
given its U shape form. The metal in such a rail would, it 
is thought, be more thoroughly worked than is the metal 
of a T rail of a corresponding weight per yard. 
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RAILWAY MATTERS. 





Tue Great Western, London and North-Western, North 
London, Great North of Scotland and the North British 
railway companies have now declared their dividends for 
the first half of the current year. 


except on the Great Western, where 4 per cent. is being 
paid as against 44 per cent. 


THE necessity for railway companies and public bodies 


to go to Parliament for an extension of powers to construct | 


works or to acquire lands has been obviated by the passage 
of the Special Acts (Extension of Time) Act. Power has 
been given to the Board of Trade or any other Department 
concerned to issue an order instead. The Act is to be in 
force for the continuance of the war and for a period of 
six months thereafter. 


WE regret to notice in a recent list of casualties that 
Major Alec Gardiner, R.E., who was missing after the 


fighting last December at Givenchy, is now found to have | 
Major Gardiner was the deputy manager of | 


been killed. 
the Oudh and Rohilkhand Railway, and was acknowledged 
as a high authority on Indian railways. When the war 


rities and was appointed field engineer with the Indian 
Kxpeditionary Force. 


No change in any rate | 
as compared with the first half of last year has been made, | 


THe Director of the Vienna municipal tramways, | 
writing in the Electric Railway Journal, gives an account | 


of how their cars performed the work of horses and motor 
lorries commandeered for military use. 
coal and coke from railway warehouses and gasworks 


to the large city depots and retail dealers is now largely | 


carried out by attaching the horse wagons behind the 
electric cars. 


The haulage of | 


Two wagons can be towed by one car at a | 


speed of about four miles per hour, suitable resistances | 


being fitted to deal with the slow speeds. Most of the 
traffic is carried on at night to avoid delaying the passenger 
service, 

THREE accidents occurred on the Friday night and 
Saturday of last week. On the evening of Friday, whilst 


a heavily laden passenger train was waiting to leave | 


Enfield Lock Station, Great Eastern Railway, three trucks 
were backed violently against the train. On Saturday 
morning a passenger train ran into a standing goods train 
on the London, Brighton and South-Coast Railway at 


Clapham Junction, and about noon the London and | 
South-Western express to the West of England ran into | 


some trucks which had apparently been overlooked at 
Wilton. In no case were there any serious personal 
injuries. 

THIRTY-THREE electric locomotives, says the Iron Age, 
were placed in service in November, 1910, by the Penn- 
sylvania Railroad on the Manhattan Division to deal 


with trains between Manhattan Transfer, N.J., and the | 


station in New York City through the tunnels under the 
Hudson River. These locomotives have, therefore, at 
the present time been in service more than fifty-five 
months. In the first four years of service which ended 
on November 28th, 1914, the locomotives ran 3,974,746 
miles, with a total number of engine failures of forty-five. 


broke out he offered his services to the military autho- | the projectile to be located to within about 1 mm. 


NOTES AND MEMORANDA. 





Tue Electrical World has reported a curious case of 
injurious harmonics in a 750-kilowatt generator. The 
machine was originally star-connected, and whén changed 
to the delta arrangement it was found that it overheated 
even on open circuit. Investigation revealed the fact 
that there was a current equal to 125 per cent. of full-load 
| current flowing round the delta and that its frequency was 
| 180, or three times the normal frequency of the machine. 


A WRITER in the American Machinist says he has found 
a very cheap and useful substitute for flexible leather 
belts used for driving light machinery; this is a piece 
| of ordinary friction insulating tape, such as is used in 
any electrical shop. This is twisted on itself and no 
coupling whatever is necessary, the ends sticking together 
when joined and twisted. No trouble has been found in 
running these at high speed, or in using them crossed or 
around pulleys of small diameter. 


Two French scientists have recently described a radio- 
scopic method of localising projectiles in the human body. 
| The method is said to be rapid, free from danger and enables 

It is 
based on the principle of triangulation, and consists in 
| ascertaining the displacement of the shadow of the foreign 
| body on the screen for two successive positions of the 
bulb. An arrangement provided increases the distinctness 
| of the shadow, allowing a greater precision, and at the 
| same time resolving mechanically the greater part of the 
equation connecting the distance of the foreign body 
| from the screen with the movements of the shadow and 
the tube. 


AN instance of the damage done to the Emden by the 
Sydney’s shots, states the Irenmonger, is to be found in 
one of the mementoes recently taken from the vessel. 
| It is an oblong piece of metal, fairly smooth on one side, 

but on the other side presenting an appearance similar 
| to that of a piece of jagged rock. It consists of a portion 
of the fireproof safe of the Emden and some silver dollars 
from a drawer of the safe. The explosion must have blown 
the dollars into the steel, and the heat of the flames which 
burst from the vessel shortly after the explosion melted 
the whole into a conglomerate mass of silver and steel. 
This gives a very clear indication of the conditions in 
those parts of the ship where the bombardment was most 
felt. It does not seem likely that much will be saved 
from those parts except for the melting pot or the foundry. 


THE tower of Woolworth Building, New York, the 
highest “‘ sky scraper” in existence, is now seen in all its 
| beauty and immensity by night as well as by day. An 
installation of electric projectors renders every archi- 
| tectural detail visible from the roof of the main building 
to the crow’s nest, or lantern, which forms the sixtieth 
storey. For this purpose 600 lamps, each of 250 watts, 
similar to those used on motor cars, are used. They are 
of the new gas-filled type, and while some throw their 


| rays upwards from the gables of the roof on to the sides 


In this time 463,558 train movements were made, which | 


gives an average of 10,301 movements per detention. 
The number of miles run by the locomotives per detention 
was 88,328, while the total train detention time was 
271 minutes. 

THE award of a grand prize to the Pennsylvania Railroad 
at the Panama-Pacific International Exhibition at San 
Francisco has been announced. In supplying information 


to the Jury of Awards, the company gave the following | 


striking figures :—-The freight service rendered by the 
Pennsylvania system in a year is the equivalent of one 
ton carried 36,900,000,000 miles; the passenger service 
is equivalent to one person carried 4,500,000,000 miles. 
The system’s receipts are a million dollars a day ; it pays 
out in wages half a million daily, and for supplies a quarter 
million. Its employees in normal times number upwards 
of 250,000, and its pay rolls indirectly support 1,000,000 
persons. It traverses thirteen states and the district of 
Columbia and supplies transportation service to more than 
half the population of the United States. Its 4500 stations 
i iclude eight of the ten largest cities in that country. 


THE Chicago, Milwaukee and St. Paul Railway Company, 
in addition to the Butte, Anaconda and Pacific already 
completed—THr ENGINgkER, April 2nd last—and the 
main line between Three Forks and Deer Lodge now in 
hand—Tur Enaineer, December 11th last—has con- 
verted to electric traction a short terminal line in the city 
of Great Falls. This line is about four miles in length, to 
which has to be added about three miles for sidings, loops, 
&c. The line now electrified passes through the business 
part of the city and considerable benefit is expected to 
arise from the elimination of smoke. The trains are 
hauled by a 50-ton electric locomotive which collects its 
power by a pantagraph from overhead construction of the 
catenary type. Energy is transmitted at 6600 volts, 
three-phase, 60 cycles, supplied by a hydro-electric plant 
six miles distant. The equipment is arranged for 580 tons 
freight trains to be operated at 9} miles per hour, with a 
maximum gradient of 1 in 154. 


A VERY important railway rating appeal has just been 
decided by the House of Lords. The question was centred 
around the Hammersmith and City Railway, and the 
owners of that railway—the Great Western Company 
and the Metropolitan Company—were the appellants, 
and the Assessment Committees of the boroughs of 
Hammersmith and Kensington were the respondents. 
Whilst there were two cases—one for Hammersmith and 
one for Kensington—the appeals were heard together. 
According to the local authorities, the assessment for 
Hammersmith should be £9780 gross and £4890 rateable 
and for Kensington £3900 gross and £1950 rateable. The 
companies maintained that the sums should be £200 gross 
and £100 net and £120 gross and £60 net respectively. 
The figures were not in dispute; the case hinged on 
whether the Hammersmith and City was a separate under- 
taking belonging to a company the independence of which 
had been preserved, or whether it was an integral part of 
the two railway companies. Judgment was unanimously 


in favour of the latter contention, and the smaller assess- 
ments are therefore to govern. 


of the tower, others shine down from the tower top itself, 
these being hidden by an ingenious system of screens. 
The surmounting lantern contains twenty large lamps 
giving together 45,000 candle-power, and by means of 
diffusing glass and an automatic dimmer, the intensity 
is constantly varied from a dazzling brilliance to a deep 
red glow. 


For crossing a bay twenty miles wide connected at 
each end with a fine driving beach along the seashore, 
a motorist of Aberdeen, Wash., uses a barge built for less 
| than £20 and so equipped that it can be driven by the car 

| that it transports across the water. A propeller wheel, 
| that is housed for safety, is placed at each side of the 
barge near the stern. The axle of each wheel is at the 
right height to come in line with the rear car axle when the 
end of the car is raised a few inches above the deck of 
the barge, and is capped with a hardwood wheel, 18in. 
in diameter and 2in. thick On each wheel are leather 
clamps for securing it to the spokes of the car wheel. 
With the rear of the car raised so that the wheels are 
clear of the deck and these wheels connected with the 
propellers by the straps, the barge is ready for operation 
by the engine of the automobile. The work of placing the 


about eight minutes. 


CommurtTaATOoR life on the lines of the Indianapolis and 
Cincinnati Traction Company has been materially increased 


slots of the single-phase motors the company uses. 
a motor is returned to service and after it has undergone 
repairs the grooves between the commutator segments 
made by the slotting machine are filled with a mixture of 
dental plaster of paris and hard-cooked starch in parts 
one-half each by weight. This is made into a paste by 
adding gum shellac and stirring to a uniform consistency, 
after which it is spread over the commutator bars, par- 
ticular attention being given to fill the slots. Experience 
of the last four years has shown that this paste filler 
prevents carbon and copper dust from collecting in the 
slots. The paste is a fair insulator, and eliminates the 
destruction of the edges of the commutator bars caused 
by arcing, a condition which occurs after a motor has long 
been in service and copper dust has collected in the slots. 


“Upon taking charge of a plant,” states a writer in 
Power, ‘“‘my predecessor informed me that a certain 
alternator should always be run at night, carrying the 
heavy load, while the other—an exact duplicate—should 
always be run during the day, carrying the lighter load. 
The reason for this, he explained, was the peculiar relation, 
in regard to position, the noisy alternator had to the 
switchboard ; it was impossible to stand the howling 
of the machine when heavily loaded. I had heard of 
switchboards acting as sounding boards, throwing the 
sounds to different parts of the plant, but never as being 
the primary cause of noise. I found that one machine 
did make a great deal more noise than the other on the 
same load, so examined the noisy one carefully and found 
the air gap between rotor and stator anything but 
balanced. On one side there was a fin. gap, while on the 
other side there was hardly 1/,,in. WAfter equalising, the 
excessive noise disappeared, although the alternator and 
switchboard were still working in their original positions.” 








car aboard the barge and making it ready for use requires | 


by applying an insulating paste filler in the commutator | 
Before | 
| during the year August Ist, 1914, to July 3ist, 1915, 








MISCELLANEA. 





Tue Correspondenzblatt, the organ of the General 
Commission of Trade Unions in Germany, says the British 
blockade has had the result that a German workman’s 
family in May, 1915, had to expend 36.49 marks weekly 
for food, as against 24.70 marks in May, 1914. 


WE learn that Mr. C. Grahame White has, with the 
approval of the Lords Commissioners of the Admiralty, 
resigned his commission as flight commander in the Royal 
Naval Air Service, in order to devote himself to the super- 
vision of the Government contracts for aeroplanes entrusted 
to the Grahame White Aviation Company, Limited. 


THE War-office has taken over a group of offices in 
Spring-gardens, Manchester, as a centre for munitions and 
other work in the North of England. This new scheme 
is expected, among other things, to save much time, as 
there will be a special staff of experts engaged, and it is 
thought that local munitions committees will not then be 
compelled to pay frequent visits to London, often on mere 
points of detail. The War-office will, of course, also benefit 
by being in closer touch with manufacturing conditions. 


THE fears for the future of the German export trade 
have caused a revival of the old suggestion to establish 
a central bureau for the promotion of export trade. In 
the past, efforts to establish such an organisation have 
failed because it was impossible to secure the necessary 
co-operation of interests, but the matter has now been 
taken up with determination by the War Committee of 
German Industry, which consists of representatives of 
the two leading industrial organisations of Germany— 
the League of Manufacturers and the Central Union of 
German Manufacturers. 


Durine the past year four meetings of the Education 
and Technical Education Joint Committee of the British 
Science Guild have been held to consider the best means 
of overcoming the difficulty which was being experienced 
in educational institutions in this country through the 
cutting-off of the usual supplies of glass and porcelain 
apparatus from Germany and Austria. The Committee 
has reason to believe that, as a result of its work, a 
considerable stimulus has been given to the movement 
for the establishment of the manufacture in this country 
of glass and porcelain apparatus for scientific purposes. 


A CORRESPONDENT of the Globe states that Swansea 
Vale Zinc Smelting Works, which has hitherto been in 
the hands of the German combine, has been sold to a group 
in London, who intend at once to bring the output of 
spelter up from 5000 to 25,000 tons per annum. ‘The head 
of this group is Mr. R. Tilden Smith, who is associated 
with many important enterprises, including the zinc 
mines of Burma, from which he intends to obtain his 
supplies of metal. The plant is a facsimile of those which 
the Germans have erected in Germany, Belgium and 
France, and was one of the links in the organisation which 
enabled them to dominate the zinc market in Europe. 


THE Union Electric Company, Dubuque, Ia., finds it 
more economical to repair motor cars damaged in collisions 
with electric tramcars than to have the work done by some 
outside concern. Many settlements have been made 
with car owners by offering to put the vehicle in good 
repair. It is estimated that about 50 per cent. of the 
cost of having this work done outside is saved, and the 
practice has tended to gain the goodwill of those whose 
cars have been struck. This company operates nine petrol 
vehicles itself, which its shop staff keeps in repair. The 
management concluded that if it is cheaper to keep the 
company’s cars repaired in this manner, damaged privately- 
owned cars can also be repaired by the regular shop staff. 


A COMPREHENSIVE scheme is on foot for erecting a large 
exhibition building or ‘‘ Palace of Industry” for the 
holding of trade exhibitions in the London area, and in 
particular for a large industrial fair in the spring of 1917. 
Already a site of 44 acres has been acquired at Willesden 
Green alongside the Metropolitan Railway, within seven 
minutes’ journey from Baker-street, and a building of 
500,000 square feet area will shortly be commenced. It 
is proposed that the profits of the exhibition be distributed 
among the firms participating in proportion to the space 
occupied by them, and the management is anxious to get 
into touch with the trade associations and societies in the 
country which are not already represented on the Advisory 
Council. 

THE report of Mr. Taylor, American Consul in Birming- 
ham, on Birmingham’s exports through the local Consulate 


shows that there has been a substantial decline in the 
city’s trade with American customers. In the year 
1913-14 the volume of business was of the value of 
£966,262; last year, despite the higher prices of goods, 
the exports were valued at only £759,313, a decline of 
21.4 per cent. The diminution was common to almost 
all classes of goods exported, but the largest decreases 
were in artificial silk and yarns, leather and metal goods, 
buttons and chemicals. The decline was heaviest during 
the latter six months, due to the scarcity of labour and the 
preoccupation of most local manufacturers on war muni- 
tions. Also the high cost of labour and material made it 
difficult for those manufacturers not doing war work to 
compete in the American market. 


Mr. TENNANT, in reply to inquiries as to whether the 
Government consulted qualified architects as to the erec- 
tion of wooden huts, says: ‘“‘ The President of the Royal 
Institute of British Architects offered the services of the 
Institute in its corporate capacity to assist in any work 
carried out by the War Department. This offer was 
made in May, 1915, by which time the greater part of 
the work was finished, and hence comparatively little 
advantage could be gained by the War Department 
availing itself of the offer. No plans for wooden huts 
were submitted ‘ early in the war’ by the President. A 
number of qualified architects and surveyors have offered 
themselves for service under the War Department, and, 
after careful examination of their qualifications, several 
of these have been selected. At the beginning of the 
war the President of the Royal Institute of British Archi- 
tects was asked to send in the names of suitable men, and 
several of these have been given employment.” 
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NEW GRAVING DOCK AT SOUTH SHIELDS 


MR. J. MITCHELL MONCRIEFF, M. INST. C.E., NEWCASTLE-ON-TYNE, ENGINEER 
(For description see page 154) 
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The Coal Output Problem. 


THERE is no industrial problem of more vital 
national concern than the question of our coal 
supply, and we are glad to note that the temporary 
suspension of the Mines Eight Hours Act, which we 
have advocated for many months, is at last within 
sight. If the Government, having taken the supply, 
price and exportation of coal under control, will 
use its influence wisely, firmly and logically, prices 
in the home market can soon be brought within 
reasonable limits without undue interference with 
our export trade. If the movement now initiated 
by the Government to increase output is not carried 
to a successful issue, there may be something like a 
coal famine in the coming winter, and such a curtail- 
ment of exports as will seriously affect our shipping 
trades, our ability to import food and raw materials, 
our international credit and our power to pay for 
the war. In fact this coal problem is of an importance 
it is almost impossible to exaggerate. Every addi- 
tional shilling per ton on the price of this commodity 
means an extra charge of nearly £10,000,000 a year 
on British industry. It was lately shown by Lord 
Aberconway, Chairman of the Tredegar Iron and 
Coal Company, that the working costs of coal mining 
had increased by more than 3s. per ton between 
1909 and 1914. Now, the war bonus of 17} per 
cent. for the miners added more than another shilling 
per ton; pitwood had doubled in price; other 
materials and stores were advanced, and on top of a 
shortage of labour through enlistments there was a 
large increase of time-losing. Clearly British trade 
cannot stand dear coal permanently. We cannot 
obtain even a reasonable amount of the world’s 
business without an adequate supply of coal at a 
reasonable cost. The coal problem has been neglected 
too long. Now that it is being tackled by the 
Government it must be treated on practical lines. 
In addition to the suspension of the Eight Hours Act 
and a rearrangement of working shifts, a reduction 
of absenteeism should be aimed at. Here we have 
wide scope for improvement, and we venture to say 
that the Government has a clear duty to discharge 
in assisting the coalowners and the Miners’ Federation 
to reduce time-losing in the pits. 

It is worthy of note that some of the miners’ 
leaders are taking up the question of lost time. Mr. 
Stephen Walsh has been dealing with the 
matter in the Manchester Guardian recently, and he 
calculates that without the suspension of the Eight 
Hours Act the output of coal might be increased by 
a rate equal to 26,000,000 tons a year if the avoidable 
absenteeism, estimated by the Departmental Com- 
mittee on Coal Production at nearly 5 per cent. of 
working time, were avoided. Unfortunately, since 
the Committee inquired, and since the miners have 
had their war bonuses granted, there has been a 
marked increase of absenteeism. This is deplorable, 
and the question of either granting an extra bonus 
for good time-keeping or withholding the bonus in 
cases of bad time-keeping is worth attention. Mr. T. 
H. Cann, the general secretary of the Durham Miners’ 
Asociation, called attention to time-losing in his 
last monthly circular to the members, and stated 
that the percentage of men lying idle at many of the 
collieries continued to be so excessive as to be a 
constant source of complaint. Is it not an incon- 
testible fact, asked Mr. Cann, that coal is a most 
important and indispensable factor in the production 
of munitions of war, and that each succeeding day 
brings fresh evidence that one of the chief obstacles 
to the progress of our soldiers is an insufficient 
supply of munitions? Not only is the shortage 
responsible for prolonging the war, but it is adding 
to its most horrible exaction, the loss of human life 
of the finest type. If this terrible toll can in the 
slightest degree be lessened by some additional effort 
on their—the miners’-—part, surely they ought to 
need no urging to do it, he added, and he reminded 





the members of the Association that they had kept 
in the forefront of their policy the doctrine that the 
safety of the workers’ lives ought at all times to be 
the first consideration of the Government, and that 
this furnished another reason why the men should 
attend regularly to their work and so help to bring 
the end of the war nearer. On July 15th, in’a case 
at Mansfield against a miner for absenting himself 
from work, it was stated that at the Warsop Main 
Colliery of the Stavely Coal and Iron Company the 
daily absenteeism varied from 10 to 20 per cent. 
The defendant in the case, a butty-collier, had 
absented himself for eight days, and admitted that 
he had been drinking. For the prosecution it was 
said that out of 1065 men on the books, only 323 had 
had worked full time in the previous week ; 30 had 
not worked at all; 48 had only worked two days ; 
75 had worked three days; 200 had worked four 
days. While this was so, 700 men from the colliery 
were in the national forces. A few weeks ago Mr. 
T. E. Watson, President of the Cardiff Chamber of 
Commerce, and a large coalowner, in referring to the 
cost and effects of the miners’ war bonus in South 
Wales, observed that as compared with an absenteeism 
of 11.7 per cent. in the early part of the year, at 
the collieries he was interestad in, the percentage had 
increased to 14.51 per cent. since the granting of 
the war bonus, which was costing 1s. 6d. per ton. 
Lord Aberconway, presiding at the recent annual 
meeting of the shareholders of the Tredegar Company, 
said he was sorry that the higher wages, instead of 
encouraging the men to put in more work, induced 
them to work fewer days, and they lived on practically 
the same amount of wages as when wage rates were 
lower. They had now an absenteeism of between 
10 and 20 per cent. daily, in addition to the shortage 
of labour through enlistments. Mr. Maurice Deacon, 
presiding at the annual meeting of the Maltby Main 
Colliery Company, said that although they had now 
only 1400 men, compared with 1600 last year, the 
number who neglected their work had increased 
from 14 per cent. to 20 per cent. We venture to 
suggest that, failing more drastic measures, the 
Government might empower the coalowners, in 
conjunction with the Miners’ Federation, to have 
the war bonus money pooled and shared only among 
those miners who worked full time. 


At the special conference of representatives of the 
mining industry, attended by coalowners as well 
as miners’ delegates, and called by the Government, 
at the London Opera House on July 29th, the follow- 
ing notable resolution was carried: ‘‘ That in the 
opinion of this meeting, representative of the coal 
mining industry of Great Britain, every effort should 
be made by owners and workmen alike to secure the 
greatest possible output of coal in the interest of the 
nation during the war.” Mr Lloyd George appealed 
for an increased production. The Home Secretary, 
Sir John Simon, who presided, said the loss of coal 
output owing to enlistments of 250,000 miners was 
equal to about 3,000,000 tons per month. The 
Government hoped the miners and coalowners would 
consult together in the districts and suggest modifica 
tions of the Eight Hours Act regulations to meet the 
temporary emergency. On behalf of the Govern- 
ment he pledged their honour to the miners that any 
of their rules and practices relaxed now should be 
restored to them without alteration the moment the 
danger was passed. In some of the mining districts 
negotiations have already been entered into between 
the men and masters for an alteration of shifts to 
secure a larger output. On Tuesday of this week 
the executive of the Miners’ Federation met and 
considered the question of suspending the Eight 
Hours Act. Mr. Ashton, the secretary, stated that 
in accordance with a resolution carried at the last 
meeting of the executive council, he had written 
to Sir Richard Redmayne, the chairman of the Coal 
Supplies Committee, suggesting that in the opinion 
of the Executive of the Miners’ Federation that 
committee should meet to consider the matter with 
a view toa joint meeting of mine-owners and miners’ 
representatives, if any action was to be taken jointly. 
Sir Richard had replied that he was considering the 
question of calling the Coal Supplies Committee 
together again for this purpose. The Welsh coal- 
owners have submitted to the Government a scheme 
for meeting home requirements and at the same time 
giving greater freedom to export. The embargo 
on coal exports has rather seriously disturbed shipping 
and is playing directly into the hands of our American 
rivals and even of our German enemy. In one week 
eleven cargoes of United States coal have been 
contracted for delivery at Mediterranean stations 
which have until recently been regarded as British 
preserves, and German firms have just secured orders 
to supply 600,000 tons to Sweden. Briefly, the 
Welsh coalowners suggest that the Government should 
furnish particulars as to domestic requirements, that 
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sufficient coal be earmarked to meet these needs in 
full, that the business at the limited figures be evenly 
distributed over the collieries interested, and that 
the surplus thus definitely ascertained be available 
for export at the better prices obtainable abroad. 
The scheme has been favourably received by Mr. 
Russell Rea, Chairman of the Coal Exports Com- 
mittee, and referred to Mr. Runciman, President. of 
the Board of Trade, for approval. In view of the 
willingness of both coalowners and miners’ leaders 
to co-scperate with the Government to increase 
output, it is to be hoped that the temporary suspension 
of the Eight Hours Act will now be definitely 
announced, so that there will be no obstacle in the 
way of altering the working shifts to yield the largest 
possible output, consistent with the health and 
safety of the men, and that absenteeism will be at 
once specially penalised. War bonuses should only 
be paid to the men willing to serve the country to the 
best of their ability in war time. 


Smoke Prevention 


Some recently-published figures concerning the 
results achieved by the Massachusetts Gas and 
Electric Light Commission regarding the suppression 
of the smoke nuisance are of interest. It appears 
that in 1913 the number of observations made of 
chimneys in Boston amounted to 35,424 and 1225 
cases of violation of the regulations regarding the 
emission of smoke were noted. In 1914, 41,680 
observations were made and there were 1334 viola- 
tions. Comment is made in a recent issue of our 
American contemporary, the Engineering Record, 
on the enhanced strictness of the inspection carried 
out as evidenced by the greatly increased number 
of inspections and by the reduced percentage of 
violations of the regulations, the figures working 
out at just under 3} per cent. for 1913 and just under 
3} per cent. for 1914. In only two cases fines were 
imposed for continued violation of the regulations, 
and in but one case the offences were continued 
throughout the year, so that, apparently, fuel users 
in Boston are doing all they can to co-operate with 
the Board to bring about what is a most desirable 
state of affairs. Some of the worst offenders are the 
chimneys of locomotive round-houses, which, accord- 
ing to our contemporary, “ appear to be giving the 
Board some concern.” Even here, however, it is 
stated that improvements are anticipated, though 
we are not told how they are to be arrived at. Weare 
further informed by our contemporary that “as 
an incidental feature of the work the inspectors of 
the Board have been able to aid fuel users materially 
in the direction of securing more efficient as well as 
smokeless combustion * and ‘“ Economical and 
smokeless firing go close together. Now, i 
would be interesting to learn exactly what measures 
have been taken and what precisely is the measure 
of success in added efficiency which has been 
achieved as a result of reducing the production of 
smoke. These particulars, however, are not at 
present in our possession. 

We have repeatedly stated in these columns that 
the most perfect combustion and the least possible 
evolution of smoke are not at all incompatible with 
a diminution in the steaming power of a boiler as 
compared with that which is experienced when 
dense smoke is being produced. We have often 
pointed out, too, that—although the reasons for the 
phenomena are not thoroughly understood—if fuel 
be burned so perfectly in a fire-box that nothing but 
hot gas is left to traverse the tubes or flues, the 
steaming power may be diminished. An explanation 
of this which has been put forward is that hot, clear 
gas only parts with its heat very reluctantly, whereas 
flame more or less lurid or smoky radiates freely 
to the heating surface of the boiler and thus increases 
the steaming of the latter. Whether or not this be 
the true explanation, the fact remains that it does 
not necessarily follow that because there is no smoke 
the greatest economy is being obtained. It is easy, 
of course, to believe when dense clouds of smoke are 
emitted from a chimney stack that large quantities of 
coal are being wasted. This need by no means be 
the case. Ordinarily the visible smoke consists 
mainly of steam resulting from the combustion 
of hydrogen and hydrocarbons coloured by a com- 
paratively small quantity of finely-divided dust or 
soot. However objectionable this cloud of smoke 
may be, it does not necessarily follow that a vast 
weight of coal is being wasted. The principal gases 
in addition to water vapour which come from a furnace 
in which coal is being burnt are carbon dioxide (CO,), 
carbon monoxide (CO), and nitrogen. It is the 


presence in appreciable quantity of the CO which 
represents serious waste—a waste which it is worth 
while to stop. Now, if analyses of flue gases be made 
when volumes of smoke are being evolved, it is 





frequently found that there is only a very small 
percentage of CO. On the other hand, with smokeless 
fires and an apparently perfect combustion it may be 
present in quantity. If the example of a coke-fired 
boiler supplying steam to, say, a crane engine be 
taken, it will frequently be observed that a blue 
flame will appear at the top of the chimney when 
steam is shut off. This indicates that CO gas is 
combining with additional oxygen to form CO,, 
but the resultant heat is not utilised in the boiler. 
In this case the fire is clear enough and there is no 
smoke, but the potential heat in the coke is not being 
used to full advantage in the fire-box. 

It is, of course, going too far to say that if there 
be reduction in smoke there is ipso facto no increase 
in economy. That would be very far from being 
the case. There are instances, of course, in which 
arrangements are sd bad that an improvement in 
efficiency immediately follows from almost any 
amelioration in conditions. This improvement will 
by many be put down to the non-production of smoke, 
which, however, may really have little or nothing 
to do with the matter. It must not, of course, be 
taken that we are counselling the production of smoke. 
On the contrary, we are warm advocates of systems 
of generating steam in such a way that combustion 
shall be perfect and no smoke shall be made. A 
by no means unusual cause of smoke is the fact that 
the boiler plant is too small to produce the necessary 
quantity of steam without being forced. The makers 
of automatic stokers are not always blameless in the 
matter. If it be represented to the would-be 
purchaser that stoker A, say, will produce more 
steam in a given time than, say, stoker B, and if the 
representation be backed by a guarantee, the chances 
are that stoker A will be installed. The purchaser, 
unless he has the necessary experience will take the 
alluring bait, but he will nearly certainly regret 
his decision. The stokers will very likely evaporate 
the specified quantity of water, but for all that the 
results arrived at as regards smoke production and 
other ills may not impossibly more than counter- 
balance the gains, if any, which may be experienced. 
The real fact of the matter is that, in order that there 
may be no excessive production of smoke or any exces- 
sive trouble in other directions, the boiler installation 
should be designed in the first instance on generous 
lines and by someone who really knows what he is 
about. It is most undesirable, of course, that dense 
masses of smoke should be allowed to escape into the 
atmosphere and every possible step should be taken 
to prevent it. But it should be remembered that 
there is no necessary connection in practice between 
the prevention of smoke and economy in fuel. 
Whether or not there be an increase in efficiency 
when the smoke stops, as is reported to have been 
the case at Boston, will depend upon what has 
caused the smoke and what steps are taken to prevent 
its emission. 








HOT GALVANISING. 
By HAWARD CHAMBERS, A.M.I. Mech. E. 


Tuis description of the well-known process of hot 
galvanising may seem elemental to many engineers 
who are familiar with the process, and the author’s 
excuse for writing it, if excuse be needed, is the 
realisation of how useful such a treatise would have 
been to him, only a few years ago, when he was pre- 
paring to tackle the practical side of galvanising. 
Many difficulties connected with galvanising, of which 
he had heard so much that he had thought them 
almost insurmountable, vanished into thin air and 
others arose, unheard of before; but, in time, all 
were overcome and a necessary department in many 
factories made an extremely lucrative one. 

In many manufacturing concerns it is customary 
to get what galvanising is necessary done by an out- 
side firm, and this is undoubtedly the best way where 
the weekly output is under 20 tons; but if there is 
sufficient work to keep one bath going constantly it 
will certainly pay to start galvanising for oneself. 

The advantages of doing one’s own galvanising 
are obvious ; the chief ones being saving in cartage, 
saving of galvaniser’s profits, and the advantage 
gained—a very great one—of being able to do just 
the work which is most wanted at any particular 
time. 

Galvanising is, commercially speaking, coating iron 
or steel with a thin layer of zinc to prevent it from 
rusting when exposed to the weather. Although the 
word “ galvanising ”’ is derived from the name of a 
celebrated physician, Aloysius Galvani, of Bologna, 
who early discovered certain electrical phenomena, 
the most generally adopted hot process of galvanising 
is not in any way an electrical one. There are several 
more or less successful electrical methods of galvanis- 
ing in use at the present time, and also the cold process 
known as “ Sherardising,’ but only that called 
commercially ‘‘ hot galvanising *’ will be dealt with 
here. 

The materials used in the process are commonly 





known as spelter, muriatic acid, muriate of ammonia 
or “salt,” coke, water, and sawdust. 

Spelter is sold commercially in flat cakes, and what 
is known in the trade as virgin spelter is 98} per cent, 
pure zinc. The zine ore is found chiefly in Belgium 
and certain parts of Africa. It is distilled in large 
quantities in the Swansea district and also in other 
parts of Great Britain. The spelter cake, when 
broken, should show a clean fracture with 
bright crystals. The price varies ordinarily from 
about £19 a ton to £30 a ton. Owing to the European 
war and the consequent difficulty of getting supplies 
the price nowadays may be as much as from £90 to 
£95, but this is, of course, abnormal. 

Muriatic acid is commercial hydrochloric acid aud, 
as sold by the best makers, contains few impurities 
about 1 per cent. sulphuric acid and traces of arsenic 
and iron. It is delivered in protected glass jars called 
“earboys ;*’ about twenty of these “ carboys ” 
going to the ton. The price of the purified acid is 
normaily about 40s. a ton, and it is usually of a 
strength of 28 deg. to 32 deg. ** Twaddle.” 

«* Salt,’ the chemical formula of which is NH,C|, is 
known commercially as “rough grey galvaniser’s 
muriate of ammonia,’ and is sold in casks at about 
£25 per ton in normal times. 

Coke should be an ordinary quality gas coke. ‘The 
price is round about lds. a ton, according to the 
district and in normal times. 

Water as ordinarily used. 

Sawdust of best quality costs about Is. per hundred. 
weight bag. 

The plant necessary for galvanising consists of : 
Galvanising bath, pickling tanks, water tanks, drying 
plates, sawdust trays, brushing machine, weighing 
machine, apparatus for handling the work, and 
apparatus for disposing of the spent acid. 

The galvanising bath is made of wrought iron or 
mild steel plates. The best baths are made in one 
piece with a strengthening band round the top. The 
size varies according tothe work to be accommodated. 
A bath 10ft. long by 2ft. wide by 3ft. 6in. deep made 
of lin. material and with a strengthening band 
made of 4in. by lin. material round the top, would 
cost about £45 according to the markets at the time. 
The bath is heated by coke fires in a brick wall built 
all round the bath ; iron plates are placed round the 
top and the heat is regulated by cast iron dampers, 
built in the brickwork, along the sides. 

The life of a bath depends a great deal on the 
uniformity of the heating. If the fire be got too hot 
at one point a hole may very soon be made in the 
bath and serious loss of spelter ensues, besides the 
dislocation of work while the bath is being repaired. 
With a careful watcher the bath should last at least 
two years of continuous working. As, however, 
accidents will happen, it is advisable to keep a reserve 
bath always in stock; it is then only a matter of 
two or three days’ quick working to put in the new 
bath. The old bath can then be patched up and kept 
ready for when the new bath fails. 

Pickling tanks can be of stone or wood ; if of wood, 
care must be taken that all ironwork is buried where 
possible, and if exposed must be protected against 
the action of the acid., The advantage of wood tanks 
is that they can be made by any carpenter to the 
exact size required and easily repaired when necessary. 
Wood tanks also need protecting where the continual 
putting in and taking out of the work tends to wear 
them away. They must be connected with a drain 
to get rid of the spent acid. (See under Apparatus 
for disposing of spent acid.) 

Water tanks can be made of wood or stone and must 
be connected with a drain so that a stream of cold 
water can be kept running through them. 

Drying plates are cast iron plates heated by means 
of a coke fire maintained at a low temperature. 

Sawdust trays are shallow wood trays. 

A brushing machine can be easily made by mounting 
rotary wire brushes on a small bed and driving by 
means of a small motor. 

A weighing machine, accurately adjusted, and 
preferably of the platform type, must be used. 

When heavy work has to be dealt with pulley 
blocks or cranes must be arranged over the bath and, 
if necessary, a runway erected to transfer the work 
to and from different parts of the shop. Various 
designs of tongs and metal baskets are used to suit 
different kinds of work, whilst some articles can be 
wired together and put into the bath by means of a 
hook. Any kind of basket used must be perforated, 
the holes being made as large as possible to allow the 
free escape of the fluid metal when the work is taken 
out of the bath. 

The shapes and weights of articles to be galvanised 
are so varied that it is impossible here to describe 
all the apparatus which an ingenious galvaniser will 
design. All the apparatus used should be strong, 
easily handled, and present as little obstruction as 
possible to the “‘ flowing away ”’ of the liquid spelter. 

The height of pickling tanks, bath, &c., can be 
varied to suit particular cases. Some may find it 
most convenient to sink them in the ground ; others 
to raise them above the floor level of the shop. This 
must be left to the engineer who is familiar with the 
work to be done. 

It is worth noting that where brickwork has to be 
used which may come in contact with the acid, mortar 
is useless, as the acid rapidly eats it away; a satis- 
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factory substitute can be found in liquid sulphur 
poured round the bricks. 

Apparatus for Disposal of Spent Acid.—In very few 
manufacturing districts can the waste acid be, now, 
allowed to run away into the ground, so that arrange- 
ments must be made for disposing of it. Satisfactory 
storage tanks, pending the removal or treatment of 
the acid, can be made of wood, sunk into the ground, 
and connected by drains with the pickling tanks. 
Recovering the acid by a special treatment for remov- 
ing the impurities is only commercially practicable 
in large quantities, and the ordinary galvanising shop 
will probably not make sufficient to admit of this 
being done. Unless, therefore, some waste ground is 
available near at hand, where the spent acid can be 
legally deposited, arrangements must be made with 
some large acid dealers to take away the liquid. 
This can be conveniently done by pumping the acid 
from the storage tanks along wooden troughs into 
tank barges or wagons, which the acid dealers will 
usually supply, making a charge of from 3s. to is. 
a ton for disposing of the acid according to the dis- 
tance between the factories concerned. 

The site to be chosen for a glvanising shop should 
have canal facilities if possible, as the spelter, acid, 
coke, &e., are conveniently delivered by water and the 
spent acid and by-products are easily sent away by 
that means. It is also important to get away as far 
as possible from houses and other workshops, as con- 
siderable trouble might be experienced from property 
owners in the near neighbourhood owing to the 
unpleasantness of the acid fumes and also to the 
damage done by them. 

The shop itself must be lofty and well ventilated 
to permit the fumes to escape, and, wherever possible, 
wood should be employed in preference to metal to 
minimise the action of the acid fumes. The floor of 
the shop should be bricked or cement, so that it can 
be cleanly swept and the residuals, which are of con- 
siderable value, carefully collected. It is also import- 
ant that the galvanised work be kept clean and dry. 

The following is a concise description of the process 
of galvanising :—(1) Work to be galvanised is weighed 
into the shop; (2) placed in pickling tanks; (3) 
taken from pickling tanks and dried on hot plates ; 
(4) put into spelter bath and uniformly coated with 
zine ; (5) taken out of bath, thoroughly shaken, and 
plunged into cold water; (6) treated with sawdust 
if necessary ; (7) inspected; (8) weighed out of 
shop. 

The accompanying sketch shows a plan of a 
galvanising shop with one bath. As a rule it will be 
found advantageous to have a smaller bath in the 
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PLAN OF HOT GALVANISING SHOP 


shop as well as the large one. This small bath can 
be filled from the larger one when necessary and will 
be found very useful for doing small work which, if 
done in the large one, would adversely affect the 
output of the shop. 

It will be seen from the plan that the work to be 
galvanised comes in at door a. Space must be left 
here for work which is waiting to be galvanised, care 
being taken to keep the gangways clear. The work 
goes first to the pickling tanks b and is treated with 
the acid; from there to the drying plates c and is 
thoroughly dried ; then to the bath d to be coated ; 
then immersed in the water tank e, which fixes the 
coating ; then to the sawdust trays f, if necessary ; 
and is finished unless it has to be brushed on the 
machine g. It must then be carefully inspected and 
the good work weighed out of the shop, the defective 
work being put aside to be done again. 

Dealing with the various processes in order, as 
given, we come to :— 

(1) Work to be Galvanised is Weighed into the Shop.— 
The manager of a galvanising shop cannot too strongly 
impress on his men the great importance of accurate 
weighing, as will be shown later. It is the basis of all 


costing, and carelessness in this department will 
upset all the calculations of the costing department. 
A reliable platform weighing machine should be used, 
with the platform sunk level with the floor of the 





shop, so that the trucks which bring in the work can 
be run over it and weighed. Each truck should have 
its weight painted on, and this must be checked from 
time to time; only articles belonging to the same 
class—see below—should be weighed together. It 
is a good plan to count as well as weigh, as, apart from 
the actual check it affords, there is a certain moral 
effect which the manager of any factory will appre- 
ciate. 

(2) Placed in Pickling Tanks and Pickled.—-YThe 
pickling of the work is an important point and does 
not, as a rule, receive the attention it should. The 
muriatic acid or commercial hydrochloric acid used 
is of a strength from 26 deg. to 32 deg. Twaddle and 
must not contain more than 1.5 per cent. sulphuric 
acid. Its value to the galvaniser depends on the 
amount of work it will do and the time it takes to do 
it. With an acid as described above the number of 
square feet of iron surface a given quantity will 
clean is almost proportional to the degrees Twaddle. 
For example, to do the same amount of work with 
two acids of equal purity but of different strengths, 
one being 28 deg. and the other 32 deg. Twaddle, 
less of the stronger acid would be required than of the 
weaker in the ratio of 28 to 32. 

The time necessary properly to pickle any work 
depends on the rate at which an acid works. The 
activity at which the acid is working can be judged 
by the froth seen on the surface of the tank. This 
activity depends on three main conditions :—(1) The 
concentration of the pickling tank ; (2) the tempera- 
ture of the acid; (3) the purity of the acid used. 
The results of experiments to discover what is the 
best form of acid bath to use can be concisely summed 
up as follows :—From 2.5 deg. up to 15 deg. Twaddle 
the activity of the bath does not increase very 
rapidly as the Twaddle rises, but when baths are used 
of greater strength than 15 deg. Twaddle the activity 
increases very rapidly with increasing strength of the 
bath. For galvanising purposes acid baths must be 
of a higher strength than 15 deg. Twaddle, unless the 
bath is heated by some means. Heating the bath 
materially increases its activity, especially with 
temperatures over 90 deg. Fah. 

The chief impurities found in muriatic acids 
are sulphuric acid, arsenic compounds, and iron 
compounds (traces). The only impurity we need 
worry about is the iron compounds, and that, 
not because of what is found in the acid as deli- 
vered, but on account of the iron salts produced 
during the pickling process. As the bath works the 
free acid diminishes and iron chloride is formed, which 
would seriously affect the activity of the bath did not 
the temperature rise considerably and help matters. 
The usual practice is to use a 10 per cent. mixture of 
the acid and keep the bath up to strength by the 
addition of more acid. The pickle is generally used 
until there is about 3 per cent. free acid in it and it 
then must be disposed of as before described. It is 
then termed “ spent acid.” 

(3) Taken from Pickling Tanks and Dried on Hot 
Plates.—All work to be galvanised must be thoroughly 
dried after being pickled. If any moisture be left on 
the articles an explosion is liable to occur when the 
work is plunged into the spelter bath. Besides the 
drying plates made for this purpose use can be made 
of the cast iron plates surrounding the bath. 

(4) Put into Spelter Bath and Uniformly Coated 
with Zinc.—The temperature of the bath is an 
important point. From the practical working point 
of view it should be kept between 795 deg. and 895 deg. 
Fah. to get the best results. In some galvanising 
shops pyrometers for recording the temperatures are 
installed, but as a general rule they are not worth 
the expense, as, to be effective, one must be installed 
at every bath, and any intelligent man can very rapidly 
tell if his bath is working at the right temperature 
from the appearance of the metal. A bath which 
has been got too hot or too cold fails to deposit the 
zine evenly over the surface of the article, making it 
rough and lumpy. Generally speaking, a lower 
temperature gives better results for thick work and 
heavy cast ironwork, whilst for sheet iron and other 
thin work a higher temperature is better. In pre- 
paring the spelter bath the bottom is covered to a 
depth of about 6in. with molten lead and then filled 
to within a few inches of the top with spelter. It is 
a question whether the lead bottom is necessary ; 
satisfactory results are often obtained without it, 
reliance being placed on the small percentage of lead 
which is always present in spelter. The surface of the 
bath must be kept covered with muriate of ammonia 
as much as possible, as the metal very rapidly oxidises 
when exposed to the air. The muriate of ammonia 
is also sprinkled on the surface of the bath when the 
work is being withdrawn, as it acts as a flux and keeps 
the metal thin on the work. 

(5) Taken out of Bath, thoroughly Shaken, and 
Plunged into Cold Water.—When the articles to be 
galvanised have received an uniform coating they 
are taken from the bath and swung to and fro to 
allow the small pieces of spelter which stick to them 
to be shaken off. The work is then plunged into 
clean cold water, which quenches it and fixes the 
zine coating. 

(6) Treated with Sawdust if necessary.—Sawdust is 
only necessary on thin work, the reason being that 
there are certain acids in suspension on the work, 
which, unless there is sufficient heat in the article 
itself to dry them off, form a white incrustation on 





the surface ; in thin work, therefore, where this heat 
is not present, sawdust is used to dry off these acids 
by absorption. 

(7) Inspected.—All work should be thoroughly 
inspected before leaving the shop and any defects 
put right. The chief faults which will be found are 
rough places, lumps, and black marks on the work. 
The usual test for galvanised work is immersion for 
three separate minutes in a saturated solution of 
sulphate of copper. After each immersion the article 
is wiped and it must show no trace of a copper 
deposit. 

(8) Weighed out of Shop.—Again, careful weighing 
out of the shop is very important, and the weights 
should be checked against the in-weighings. : 

Before dealing with the cost of galvanising it will 
be as well to consider the by-products made during 
the process. They are known commercially as dross, 
zine ashes, and old salt. 

At regular intervals, according to.the amount of 
work put through, the spelter bath must be “ drossed.”’ 
The dross obtained is about 95 per cent. zinc and has 
a commercial value of approximately £5 a ton less 
than virgin spelter. There is usually a ready sale 
for this dross amongst spelter dealers, who “‘ sweat ”’ 
it, extracting the impurities, and sell the remainder 
as hard or re-melted spelter. This hard spelter is 
also used for making idols worshipped by the natives 
in India, and at certain seasons of the year one of their 
religious customs is to throw these idols into the 
Ganges ; they then, of course, have to be replaced, 
and there is a big demand for hard spelter in conse- 
quence. 

Zine ashes is the name given to the small flakes 
of zine which drop off the galvanised articles when 
they are shaken on being taken out of the bath. They 
are usually swept up carefully and riddled and sold 
at about half the price of dross per ton. An average 
analysis shows them to contain about 75 per cent. 
zine. 

Old salt or flux skimmings is the name given to the 
muriate of ammonia which is skimmed off the top of 
the spelter bath ; an average sample contains about 
50 per cent. zinc and the price is about half that of 
zine ashes. 

To give the reader an idea of the comparative 
prices of these residuals, below are given the exact 
values of the various by-products averaged over a 
particular year :— 


Per ton. 

£ e. & 

Virgin spelter 26 15 0 
ross eee 21 14 0 
Zinc ashes 10 11 O 
Old salt .. 514 0 


The Cost of Galvanising.—To arrive at an actual 
cost of galvanising the manager must impress on his 
staff the great importance of accurate weighing. 
The basis of all the costs got out is weights, and unless 
these are accurately taken correct costs are impossible. 
It is obvious that the amount of zinc used in coating 
different articles varies according to the surface to be 
covered. We can therefore conveniently divide up 
the work to be galvanised into separate classes 
according to the number of pounds of zinc used per 
hundredweight of work galvanised thus :—Class A 
requires 1 Ib. to 2b. of zine per hundredweight of 
work galvanised; Class B requires 2lb. to 3 lb. of 
zinc per hundredweight of work galvanised ; Class F 
requires 6 lb. to 71lb. of zinc per hundredweight of 
work galvanised, and so on. We can then proceed 
to get out a standard cost for each of these classes, 
taking some agreed fixed price for the materials used 
and adjusting it up or down according as the market 
prices fluctuate. 

The items of the cost are :—Weight of spelter and 
muriate of ammonia used, less value of dross, zine 
ashes, and old salt: weight of acid used, plus cost 
of disposing of spent acid, or less acid recovered : 
amount of coke used; amount of sawdust used ; 
cost of apparatus for handling the work, less value 
of scrap; labour; inspection; supervision ; depre- 
ciation of plant ; power. 

To get at the weight of zinc used in coating any 
given article a sufficient number of the articles must 
be taken. To get a fair average weight, carefully 
weigh them before pickling, then weigh them after 
pickling, and finally, after they are galvanised. 
The first weight shows what the customer has 
delivered ; the difference between the second and 
third weights gives the amount of zinc deposited 
on the article. 

The amount of acid and salt used does, of course, 
vary according to the class of article to be galvanised, 
but the variation is only slight and the value of either 
material is low compared with zinc, so that this varia- 
tion may be safely ignored and the amount used 
during, say, a week, calculated out against the output 
of the shop, not forgetting to add any expenses con- 
nected with the disposal of the spent acid. 

In the same way the cost of coke, sawdust, tools 
used in handling the work, labour, and inspection 
can be averaged over the week’s output of the shop. 
Supervision, power, and depreciation of plant are 
best averaged-over a year’s working. 

It will probably be convenient to dross the pot 
weekly ; the amount of dross obtained can then be 
weighed, as well as the zinc ashes and old salt, the 
value of these by-products being set against the 
materials used. Below is a specimen record of a@ 
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general galvanising shop, the figures being only 
approximate ; but it will serve to give a good idea :— 


Fortnightly Cost Sheet. 
ca. a: $ x a 
Spelter used, 8 tons at £26 a ton .. 208 0 0 
Acid used, 10 tons at 30s. a ton 1b 0 0 
Salt used, 15 ewt. at £24 a ton is o 0 
Coke used, 9 tons at l2s.aton .. .. 5 8 0 
Binding wire used, } ton at £4 a ton 200 
EY CO rs tee jac lee : 0 5 0 
Water eee Sere woth enn 9 0 0 
Labour Fa ee ee 45 0 0 
Disposal of spentacid ..  .. .. .. 010 0 
Inspection, £200 a year 
Supervision, £200 = 
Power, £ > 
Depreciation, £80 _,, J 
Labour, carting work, &c. 


| e485, say 





Less value of dross, 4tonsat £2laton.. 84 0 0 


zine ashes, 15 cwt. at £10 
ae ea 710 0 
old salt, 1 ton at £5 10s. a 
ton aE mt 56 10 0 


Net 231 3 0 
Total output of galvanised work = 90 tons; there- 
fore cost per ton = £2 lls. 4d. The work galvanised 


during this particular fortnight has come under the 
following classes :— 


Class. Zine per ewt. Tons. 
A.. I1lb. to 2 lb. 20 x 14 (the mean figure) .. 30 
B.. 2b. to 3lb. 30 x 23 » a ae 75 
C.. 3ib. to 4 lb. 14 x 33 49 
F .. 61b. to 7 lb. 16 x 63 104 
H.. 8lb. to 9 lb. 10 x 8} 85 
90 343 


Multiplying 343 by 20 to get pounds we find we have 
used 6860 lb. of zinc for this particular 90 tons. What 
has been used according to the shop records is :— 


ti«eghb. t q. lb. 


ce. 
8 tons of spelter (984 p.c. of zinc) .. Ly 2-22 
Less— 
4 tons of dross (95 p.c. of zinc) 
ton of zine ashes (75 p.c. of zinc). . 


1 ton of old salt (50 p.c. of zinc) 


316 0 0 
oll 1 0 
010 0 0 
—-— ----- 417 1 0 
3 8 1 
= 6759 lb. 


That is, difference between shop and office accounts, 
6860 Ib. less 6759 Ib. = 101 Ib. 

Thus we have accounted for all but 101 Ib. of zine 
used in the fortnight, or less than 25s. worth, which, 
considering the volatile nature of the metal and the 
impossibility of absolutely accurate weighings, may 
be taken as quite satisfactory. It will be readily seen 
that this method of costing forms a very valuable 
check on the expenses, and as it can be frequently 
taken, close touch is kept on the trading position. 

It is usually best to arrange contracts extending 
over several months for the supply of spelter and 
other materials used in galvanising. Owing to the 
fluctuations in the price of spelter’and in the by- 
products obtained, a keen buyer with knowledge of 
the markets can effect a large difference in the profits 
made. It must be noted that the price of dross, zinc 
ashes, and flux skimmings does not vary exactly as 
the price of spelter, and judicious dealings in these 
materials will make a very nice little addition to the 
profits of the shop. 

Labour suitable for galvanising work is not as a 
rule difficult to get. It is extremely important to get 
all the work possible out of a bath, so some bonus 
system on output should be adopted in which all the 
men employed in the shop can share ; a further bonus 
can with advantage be given to the foreman, based 
on the saving effected in materials used per ton of work 
galvanised. Honesty among the men is a first con- 
sideration. In most districts there are unscrupulous 
receivers of stolen metals who are a standing tempta- 
tion to the man with hazy ideas of the difference 
between “‘ meum and tuum.” 

By far the most economical working is obtained 
by running both a day and night shift, letting both 
shifts share in the bonus on output to avoid one 
putting difficulties in the way of the other. Ezpe- 
rientia docet applies to galvanising as to other things, 
but enough has been said to enable a firm to put down 
a successful galvanising plant and to know just what 
the work is costing them. Whether it can be made 
financially successful obviously depends on the 
situation of the plant and the ability to secure plenty 
of work at remunerative prices. 
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A NEW INGOT HEATING FURNACE. 





WE were recently afforded an opportunity of visiting 
the laboratory of Mr. A. C. Ionides, jun., at Fulton Mews, 
Porchester-terrace, W., and of inspecting the system 
of gaseous heating which he has been developing during 
the last six years and its application to a furnace for 
heating steel billets in a continuous manner. 

The fundamental feature of the [onides system of heating 
is the employment of a mixture containing coal gas and 
air in the exact proportions to secure complete combustion. 
Its object is to put into the article to be heated every 
possible heat unit developed by the combustion of such 
@® mixture. It is clear that the mixture named being 











Fig. 1 


combustibly self-supporting can be burnt when entirely 
surrounded by its own products, water vapour and carbon 
dioxide. This fact materially assists towards realising 
the object sought, for as there is no excess of air there is 
one outlet the less through which heat may leak away to 
waste. Again, as no atmospheric air is required for the 
combustion the furnace or other heating vessel used 
has only one connection with free space, namely, an outlet 
for the waste products. This not only greatly simplifies 
the construction of the furnace but permits it to be made 
in a form best calculated to prevent loss of heat by radiation 
and conduction. 

We can form a practical picture of what this means 
by imagining a furnace consisting simply of a cylinder 
of firebrick—A, Fig. 1—and containing a firebrick crucible 
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Fig. 2 








B supported, say, on a bridge across the cylinder. We 
may introduce a burner C from the outside into the 
crucible. As no draught is required we can close the 
mouth of the cylinder with a tight-fitting firebrick cover 
D and rest the whole on a firebrick base E. This base 
may be supported from the ground by a pipe F, which 
at the same time can serve as an outlet for the waste 
products. Such a furnace is almost wholly insulated 
from outside solid bodies and may be insulated from the 
air by an asbestos covering extending over its entire 
outside surface. Conduction and radiation losses are 
therefore reduced to a very small amount. The interior 
of the furnace is not open to the outside air. Convection 
losses, therefore, do not exist. The only loss of heat of 
any moment is that in the water vapour, carbon dioxide 
































Pig. 3—PRESSURE BALANCE 


and nitrogen of the waste gases. It will, further, be 
noticed that the construction enables us to surround the 
crucible almost entirely with a jacket of waste gases. 
What radiation losses there may be therefore arise chiefly 
from the waste gases and not from the interior of the 
crucible. We may here say that the imaginary furnace 
thus sketched follows closely the lines along which Mr. 
Tonides has been working. 

There is, perhaps, nothing very abstruse in the proposi- 
tion as thus expounded. In principle it has possibly 
occurred to many. But to give it practical effect is quite 
another matter. First, we have the apparent danger 
of working with a gaseous mixture which only requires 
ignition to be explosive. This is overcome very simply 
by effecting the mixing just before the combustion takes 
place and making no attempt to store up a quantity of 
the mixture beforehand. We have exactly similar con- 
ditions in the case of a Bunsen burner and an incandescent 
mantle burner. 

In the second place, there is the difficulty of preventing 





the mixture “striking back” after it has been lit. It 
is true that the flame could not travel back into the gas 
or air pipe, but would stop at the point where these two 
pipes merged into one another. It is also true that the 
character of the combustion would searcely be altered |), 
such striking back, for, unlike the Bunsen flame, which 
does so alter, the mixture does not depend on the free 

















Fig. 4—PRESSURE BALANCE 


atmosphere for any portion of the oxygen required. 
Still, for constructional reasons and to prevent heat 
being wasted the tendency to strike back had to be over- 
come. It was found that metallic gauze was not 
hitherto a satisfactory preventive. The flame could 
travel back to the gauze, heat it, and after a time pass 
into the mixture beyond. The principle of the means 


as 
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Pig. 5—AIR AND GAS REGULATOR 


finally adopted is illustrated in Fig. 2. Let the pipe 
conducting the mixture be expanded as shown at A and 
let the expansion be occupied by a plug so as to leave 
an annular space sin. thick between it and the expanded 
bore. It is found that a mixture containing 16.6 per cent. 
of coal gas—that is, a completely combustible mixture— 
will not flash back across the annular space into the 

















Fig. 6—BRASS MELTING FURNACE 


supply pipe. If the expansion is not made suddenly, as 
at A, but conically, as at B, it is found that the flame in 
every case can flash back into the supply pipe. The 
form A was therefore adopted. 

The third and most difficult problem to solve practically 
was to devise some means of keeping the mixture constant 
in composition at the prescribed percentage. The greatest 
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source of trouble under this head arises from the fact 
that the pressure of any commercial supply of gas varies 
considerably from day to day and from hour to hour. 
This is due in part to actual changes of pressure at the 
gasworks and in part to the fluctuations in the demands 
of the consumers. As illustrating this point, we may say 
that Mr. Ionides has noticed as an extreme case a pressure 
variation of from 3}in. of water to 44in. within half an hour. 

Add to this variation the variation in the pressure of 
the atmosphere and we see at once why it is that with 
ordinary applications of coal gas it is impossible to secure 
the most economical mixture for any length of time. 
Take the case of an ordinary naked gas jet. If the gas 
pressure falls the jet is, as it were, swamped with air and 
the temperature and luminosity of the flame fall off. 
If the pressure rises the jet cannot draw the air towards 
itself sufficiently rapidly, and some of the gas escapes 
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value of the gas from day to day. Mr. Ionides has noted 
@ variation of calorific value within a few hours of from 
460 to 570 B.Th.U.’s per cubic foot of gas at normal 
temperature and pressure. This variation of composition 
if the combustion is to be ideally perfect calls for a variation 
in the quantity of air used in the mixture. While this 
quantity can be controlled in the apparatus adopted by 
Mr. Ionides, it cannot be regulated automatically. Actually, 
however, the variation of composition within the limits 
prevailing in any one set of mains is in effect almost 
negligible in comparison with the effect of pressure 
variation. 

The apparatus employed to keep the air and gas pres- 
sures in balance is illustrated in Figs. 3 and 4. It consists 
of an open-mouthed bell A dipping into a liquid seal B 
and suspended by a lever C from a knife edge. Its 
suspending rod is carried downwards and ends in a double- 
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Fig. 7—-FURNACE FOR HEATING STEEL BILLETS 


unconsumed or only partially consumed as carbon 
monoxide. A rise of atmospheric pressure produces the 
same effect as a fall in the gas pressure and vice versd. 
The effect is more marked in the case of an incandescent 
mantle flame, for here part of the air required is supplied 
by an injector action, which is very susceptible to variations 
of pressure in either element. The burner has, in fact, 
to be provided with means for adjusting the momentary 
vas pressure to the momentary atmospheric pressure. 
This is not a trifling matter. How important it is 
from an economical point of view was strikingly demon- 
strated to us in Mr. Ionides’ laboratory. An ordinary 
inverted mantle l}in. in diameter and ljin. high, such 
as is used for street lighting, was supplied with gas in the 
usual way. Beside it was placed a second burner having 
a mantle of the same make and age, but only jin. in 


diameter and lin. high. This burner was supplied by 
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beat valve D, while a second valve E is hung from the other 
end of the lever C. The whole is in delicate equilibrium 
about the knife edge. The valve D opens and closes an 
orifice in the gas supply main, while the valve E acts 
similarly in the air passage. By means of the passage F 
the static pressure of the gas reaches the underside of the 
bell A and the air the top side by means of the passage G. 
If the gas pressure in the public main tends to rise above 
that of the air supply in use the bell will clearly be lifted, 
partially closing the gas valve D and opening farther the 
air valve E. The gas pressure is therefore throttled and 
the air pressure increased. The bell will cease to rise 
when the gas valve has closed and the air valve has opened 
sufficiently to bring the two pressures once more into 
balance. The apparatus acts similarly if the air pressure 
falls and conversely if the air pressure rises or the gas 
pressure falls. 
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Fig. 8—-THE WORKING OF THE FURNACE 


means of the apparatus described below with a mixture 
constantly composed of, say, 16 parts of coal gas to 84 
parts of air. The difference in the luminosity was not 
only material but highly striking even to the unaided 
eye. As measured by the photometer the candle-power 


of the ordinary burner was 60, while that of the other | 


was 135-150. The consumption of the first was 4 to 5 
cubic feet per hour and of the second 2.5 to 3. 

Before describing the pressure-controlling apparatus, we 
may say that there is one point of difficulty in the attain- 
ment of maximum efficiency which we believe Mr. Ionides 
has not overcome, and it is difficult to see how it could 
be so—at least on other than a laboratory scale—until 
our gas companies reform themselves. This difficulty 
arises from variations in the composition of the gas 
supplied. Even on the same main this variation may be 
considerable, as is reflected by measuring the calorific 


It will be noticed that the apparatus does not keep 
the gas and air pressures constantly the same at one 
constant amount, but only secures their being always 
equal or in a constant ratio to one another. At the same 
time its use between the main and the burner makes the 
pressure variation at the burner less noticeable than in 
the main. The apparatus restores equality by reducing 
the higher pressure and increasing the lower and not 
simply by bringing the lower up to the value of the higher 
or vice versd. Equality or constancy of ratio, however, 
rather than absolute constancy is what is desired practi- 
cally, for with equal pressures or a constant ratio of 
pressures at all times it is easy to obtain a constant 
composition of mixture. The bell is 19in. in diameter. A 
weight of 10 grams is sufficient to move it. The apparatus 
is therefore sensitive to a variation of pressure of 0.0012 oz. 
' per square inch or, say, 1/500th of an inch of water. 





With a supply of gas and a supply of air at pressures 
which though variable are always equal or in constant 
ratio it is easy to obtain a mixture the composition of 
which is constant. If we have two orifices, one for the 
air, the other for the gas, and if the relative sizes are such 
that the required mixture is obtained at any one pressure, 
then when the pressure varies the quantities of air and gas 
will vary at the same rate and the same composition of 
mixture will be obtained. Fig. 5 shows the arrangement 
adopted by Mr. Ionides at the junction of the two passages. 
It is in the form of acock. Air enters at A, gas at B and the 
mixture leaves at C. Two methods of adjusting the 
relative sizes of the orifices are provided. First, there 
are the plugs screwed into the two passages. Secondly, 
we may turn the plug. Notice that if we turn it far 
enough we can close the gas orifice completely, while still 
leaving a passage for the air. Clearly, then, by turning 
the plug out of the full open position we decrease the 
strength of the mixture. These two methods are combined 
for calibration purposes. The cock is provided with a 
stop which, when once set, enables the correct position 
to be obtained at any later time. The cock, it will be 
understood, is not used to start and stop the combustion 
nor even to regulate the size of the flame. If it were 
the percentage composition of the mixture would not 
remain at the desired point. A simple coned valve on the 
pipe carrying the mixture is provided for the purpose in 
view. 

On the principles outlined above Mr. Ionides eventually 
constructed a small furnace such as would be employed 
for melting brass. A view of this furnace is given in 
Fig. 6. Its construction is essentially that represented 
in Fig. 1. We have examined this furnace at work. 
Externally the hand may be placed almost on any point 
of it. On removing the top cover the combustion is 
seen to be practically flameless and the walls are heated 
to an almost uniform brightness. Surface combustion 
undoubtedly takes place, but this is merely incidental to 
the manner in which the gas is used and the construction 
of the furnace and is not essentially aimed at. As illus- 


trating the performance of the furnace, we may quote 
as typical the following figures as supplied to us by Mr. 
Ionides. Twenty pounds of 70/30 brass were placed 
in the crucible and combustion was started with every- 
In 


thing at normal temperature. about 25 minutes 
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Fig. 9-EJECTING CRADLE 


the brass was melted. The total consumption of gas 
to effect the melting was 53 cubic feet, or 2.65 cubic feet 
per pound of brass. An equal amount of metal was 
then melted, starting with the furnace in the heated 
condition left after the previous melt. In this case the 
consumption was only 36 cubic feet, or 1.8 cubic feet 
per pound. Mr. Ionides on good authority states that in 
Birmingham to-day the best practice with high-pressure 
gas furnaces uses 4.46 cubic feet per pound of brass 
during the second and subsequent heats. 

The same general principles are now being applied by 
Mr. Ionides to an ingot-heating furnace. This furnace 
when finished is intended to heat steel ingots about 
64in. diameter by 16in. long—for munitions work—and 
is to work continuously, the ingots being withdrawn 
from it at the rate of one a minute. Apart from the 
method of using the gas the furnace represents a novel 
departure from existing practice. As shown in Fig. 7, 
it consists of two vertical tubes or funnels, the smaller of 
sheet metal and the larger of firebrick. A cover containing 
a drum unites the two at the top. The ingots are fed 
into the foot of the smaller funnel, whence they are carried 
up and round the and so passed into the larger 
funnel. This element may be described as merely a pile 
of the furnaces illustrated in Fig. 6 placed one on top of 
the other. The number employed depends upon the 
rapidity with which it is desired to work the furnace, the 
furnace being higher as the speed of working is greater. 
The ingots are withdrawn one at a time at regular intervals, 
say, of one minute, from the foot of the larger funnel. 

The drawing of the furnace given in Fig. 7 being more 
or less diagrammatic, is a little difficult to understand. 
The mechanical working of the furnace will, however, be 
readily understood by studying the diagrams given in 
Fig. 8. At A we have represented three billets—l-—3— 
in the heating funnel, a fourth lying horizontally on the 
drum at the top and three —5—7—in the feeding funnel. 
The two columns are supported on the pawls GH. These 
pawls, it will be understood, are restricted in the downward 
direction to the position shown, but are free to be knocked 
up. Beneath each column of billets is a hydraulic ram 
JK. These rams work in a U-shaped cylinder—see Fig. 7 
—so that by as much as one rises the other falls. At A 
they are out of action and are therefore at the same level. 

When it is desired to withdraw the lowest billet, No. 1, 
from the heating funnel an eighth billet is placed on a 
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suitable platform or step extending from the top of ram K. 
The weight of this billet as shown at 
the ram K to descend and the ram J to rise until the head 
of the latter ram, knocking up the pawl G, strikes against 
the foot of billet No. 1. Assoon as the ram K has descended 
far enough the eighth billet is pushed over centrally on 
the ram. 

In this position the weight of three billets—1—3—is 
acting on the ram J, while there is but one on ram K. 
Obviously ram J will descend and ram K rise. 
column 1, 2, 3 descends the fourth billet is relieved of 


the support afforded by the third and, as shown at C, | 
it will topple over into the heating funnel and add itself | 
The ram K, rising, carries the eighth | 
billet up against the pawl H, lifts this pawl, and brings | 


to the column. 


the eighth billet into touch with the foot of the seventh. 
There are now four billets in each funnel and both the 
pawls GH have been lifted out of action. The two 
columns as shown at D are therefore free to assume the 
same level. Up to this point the action has followed 


automatically upon the placing of the eighth billet on | 


the ram K. External power has now to be applied to the 
system for the remaining steps. The power required is, 
however, very little, since one column of billets is balancing 
the other, and may quite easily be supplied by hand. 
The hydraulic cylinder, it will be understood, is merely 
for balancing purposes. Water is neither admitted to 
nor extracted from it at any stage of the working. 

The hand gear required is such as will enable the operator 
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first and a fresh billet has been added on beneath the 
seventh. 

The construction of the ejecting cradle is shown in 
Fig. 9. A is the foot of the furnace funnel. The cradle B 
is an extension of this, provided with a radius plate C and 
pivoted on a fixed shaft D. When the cradle is turned 
into the discharging position the radius plate supports 
the second and succeeding billets until such time as the 
pawl E can drop into place. At the proper angle for 
discharge a pin F strikes against a fixed stop and the billet 
shoots out of the cradle of its own accord. Thereafter, 
as the pivot D is above the centre of gravity of the unloaded 
cradle, the cradle returns automatically to the vertical 
position. The cradle is open along one side to enable the 
projection on the head of the ram to pass upwards and 
operate the pawl. 

The following additional notes on the furnace may be 
of interest :—The billets on leaving the ejector are given a 
free fall of 3ft. This is for the purpose of removing all 
scale from them. Each 5ft. in the height of the furnace 
funnel is separately supported. In the first of such sections 
there are, we believe, eight burners. The number is less 
with each succeeding section, until in the top one there 
are none, so that the ingots are first heated by the waste 


| gases and thereafter subjected to the heat of an increasing 


number of burners. The maximum temperature aimed 
at in the furnace now under construction is 1000 deg. Cent. 
The temperature obtained varies with the height of the 
furnace. The waste gases are carried off downwards 
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Pig. 10—CONSTRUCTIONAL DETAILS OF FURNACE 


to move the rams from the balanced position shown at 
D to the position shown at E, that is, to raise the ram K 
and allow the ram J to sink. 


only be applied to the latter. It is conveniently provided 
with a ratchet arrangement to hold the rams in any 
desired position. 

On raising the ram K by this hand gear the column 
8, 7, 6, 5 is pushed up until the eighth billet clears the 
pawl H and allows it to fall back into its gripping position. 
When this occurs the fifth billet has fallen over horizontally 


on to the drum at the top. Simultaneously the ram J | 
At a} 


is descending with the column 1-4 on top of it. 
certain point of its descent it relieves itself of the weight 
of the superimposed billets by lowering the bottom one 
on to a ring at the foot of a cradle L. It completes its 
descent until its top is quite clear of the cradle. When 
the position of the system shown at E—Fig. 8—is reached 
the ratchet arrangement is employed to hold the rams 
against their natural effort to regain the same level. 


It will be noticed that the ring at the foot of the cradle 


is at such a height that when the foot of billet No. 1 is ; 
| plants of this kind and to lay special emphasis on the absolute 


resting on it the top of the fourth billet is level with the 
top of the drum and the edge of the pawl G is directly in 
line with the plane of contact between billets 1 and 2. 
The cradle L is mounted on a fixed axis. As shown at F, 
it can now be turned to eject the first ingot from within 
it, while the pawl G slipping down supports the remainder 
of the column in the heating funnel. The cradle thereafter 


is returned to the vertical position and the ratchet is 
released to allow the rams to return to the same level. 
The system has now again assumed the state shown at A, 
except that the second billet has taken the place of the 


| flue E—Fig. 7. 
As the ram J automatically | 
follows the movement of the ram K the hand gear need | object of preheating the ingots. 





from the top of the furnace funnel through the annular 
A portion or the whole of them, however, 
may be discharged through the feeding funnel with the 
In the first instance the 
funnels are both loaded from below, the billets being 
passed into the funnels alternately. 

In Fig. 10 we give a detailed drawing of the furnace 
which we have received since our article was written. 
We do not think we need add anything by way of 
description, as the drawing, with the explanation already 
given, makes the constructional details quite clear. 








THE SELECTION OF DEEP WELL PUMPING 
MACHINERY.* 
By DOUGLAS A. GRAHAM. 


THE wide variation of results obtained in pumping from deep 


| wells and many conflicting claims made for the several types of 
| machinery in use have prompted the writer to point out briefly 


some of the factors entering into the problem of constructing 


necessity for knowing the pertinent data before plans are evolved. 

It is unfortunately true that a large number of well plants 
are installed on what might be called ‘‘ catalogue knowledge,” 
and without proper tests and measurements, or an intelligent 
understanding of the requirements of the situation. In such 
cases success comes only by accident, and what is thought to be 
success is more often only freedom from acute trouble, and the 
owners never know the improvement in results that might have 
been made by a different design. 
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There are three general types of deep well pumping machinery 
on the market, although there are additional divisions in some 
of these types. They are: air lift, reciprocating or plunger 
pumps, including one, two, and three-plunger machines, and 
rotary pumps including turbine and propeller pumps. These 
types of machinery are all in common use and no detailed 
description is needed by those engaged in well work. 

There are four general bases for comparing the several types 
of well pumping machinery mentioned above. ‘These are: cost, 
efficiency, capacity, and reliability. The first cost may be ascer- 
tained easily from the machinery manufacturers and from the 
contractors bidding for the erection. As there are different 
forms, makes, and grades of each class of machinery, it is difii- 
cult to give general comparative costs of the several types of 
pumping installations. he rotary turbine pump is probably 
the most expensive and the air lift the cheapest of the three. 
The reciprocating and the propeller pumps vary in cost between 
these two limits. 

Efficiency is a more difficult matter to estimate, as unreliability 
or ignorance of bidders, uncertain or varying well conditions, 
improper erection and difficulty of _. combine to produce 
results different from those expected. In general it may he 
said that, of the best designs of the three types mentioned above, 
the plunger —- ranks first in efficiency, with rotary pum)s 
second, and air lift generally a poor third. 

If the wells are already drilled the required quantity of water 
may determine the type of pumping machinery. With a given 
size of well and average conditions the air lift stands first in 
regard to amount of water that can be delivered, with the rotary 
pump second and the plunger pump third. 

From the standpoint of reliability the order of merit is again 
changed. The air lift, with all of its moving parts above ground 
and easily accessible for inspection and repairs, is well in the 
lead, with the reciprocating pump second and the rotary pump 
third, especially at lifts of 100ft. or more. 

The four general standards of comparison above stated are 
commonly recognised, and a comparison of each case can readily 
be made by reducing all these factors to the basis of annual 
cost, including operating expenses, interest, and depreciation. 
There are a number of other factors, however, which cannot be 
stated in general terms and which affect not only the impor- 
tance of the general characteristics of each type, but may dictate 
one type to the exclusion of all others from consideration. 

The more important of these factors are : size of well, straight - 
ness of well, character of water, both chemical and physical, 
pumping level of well and its probable fluctuations, number of 
units permitted, or the emergency reserve available. skill of the 
contractor who is to do the erecting, and the character of 
attendance and care the plant will receive after it is constructed. 

For example, a turbine rotary pump cannot be successfully 
installed in a well smaller than 12in. diameter, and the larger 
sizes produce the best results. A well so crooked as to cause a 
bend in rods or shaft of plunger or rotary pumps should never 
be used for these classes of machinery, except with a full know- 
ledge of the breakdowns and repairs that are bound to result. 
Air lift is admirably adapted to crooked wells. Water high in 
sulphuric acid or carrying sand makes the use of either the 
plunger or turbine pump expensive, requiring heavy slow- 
corroding drop pipe. 

The pumping level of a well at the capacity required is of 
prime importance in the selection of a pump. The pumping level 
usually varies widely for different rates of pumping, especially 
in the deeper sandstone wells. The statement of the water level 
in a well is meaningless unless the corresponding pumping rate 
is also given, although the rate of pumping is seldom given when 
data of this sort are requested from operating engineers. It is of 
utmost importance to know the pumping level before buying a 
pump, and a knowledge of the behaviour of other wells in the 
territory is of great importance in estimating the probable 
changes which may be expected in the future. k 

The effect of varying water level is different in each class of 
machinery. In the air lift the efficiency is largely dependent on 
securing the proper submergence of the air pipe. This should be 
about 60 per cent. for best results. In installing an air lift an 
estimate may be made in advance and the pipe readily raised or 
lowered after the tests are made until the desired point is reached. 
After the erector leaves, however, there is small chance for the 
adjustment of the air pipe by the station employees. They 
seldom have the necessary knowledge and it is rare that con- 
venient means for measuring the pumping level are provided. 
Practically all well levels change with time and some vary rapidly, 
one instance of a drop of 70ft. in one week being known to the 
writer. If a water level 100ft. below the surface should drop to 
120ft. the air pipe which had been 250ft. below the surface 
would have to be lowered 50ft. If this were not done the sub 
mergence would drop from 60 per cent. to 50 per cent., with a 
corresponding material loss of efficiency. The air lift, therefore, 
while easily adjusted within reasonable limits, is materially 
affected by changes in the water level, and it is probable that few 
of these plants maintain their best efficiencies very long after they 
are installed. Many tests of old air lift plants show efficiencies 
as low as 10 per cent. over all, while the manufacturer’s guaran- 
tees now run to 30 per cent. and 40 per cent. This is due partly 
to changing water levels and partly to improvements in design. 

The plunger pump also is affected materially by the original 
pumping level and its variations, although its reliability changes 
more than its efficiency. The rods, pump head, and motive power 
must be designed for given loads. As long as the water level 
remains above the working barrel all goes well, as the entire 
machine is usually designed for a head equal to the depth the 
plungers are placed below the surface plus a constant surface 
pressure. If, however, the water level drops below or close to 
the barrel trouble is sure to begin. The pump will take air and 
breakage and loss of efficiency result. If the condition of the 
well permits, the barrel may be lowered, but the stress on all 
parts is thereby increased and trouble is likely to occur. Plunger 
pumps are not suitable for changing well conditions and should 
be specified only on thoroughly proven data. 

The turbine pump has the same limitations as the plunger 
pump with an important addition. The efficiency and capacity 
of a turbine are only at a maximum for a very short range of 
head fluctuation and fall off very rapidly as the head increases. 
It is absolutely essential that a pump of this class be designed 
for a definite and known water level, and a change in this level 
frequently requires the reconstruction of the entire pump. There 
are some forms of rotary propeller pump which do not have this 
objection, as they are built in sections and can be extended within 
the limits of strength and of motive power. 

The number of units in the proposed plant and the emergency 
reserve, in the form of water storage or connection with neigh- 
bouring supplies, may have an important bearing on the problem. 
With a number of units and sufficient reserve the hazard due to 
breaking pump rods is materially reduced and such an accident 
can usually be repaired in a few hours. With no danger of inter- 
rupting the service this contingency resolves itself into a matter 
of cost of maintenance. With only one unit, however, the 
importance of continuous service greatly enhances the value of 
the reliability of the air lift. 

The skill, experience, and responsibility of the erection con- 
tractor is of great importance, especially where anything but 
air lift is considered. If possible a pump should be erected by 
its makers, or by their trained representatives, and the responsi- 
bility of the contractor and pump maker and their policy in 
dealing with customers’ complaints should be carefully investi- 
gated. It is often better to have a fairly good well pump made 
by a concern which stands behind it, than a better pump which 
does not value the satisfaction of its customers enough to help 
them overcome the difficulties that are so often encountered in 
well work. ’ 

The erection of a well pump is of almost equal importance 





with its design and must be carefully considered in selecting the 
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type of machinery to be used. Many a good pump has been 
unsatisfactory because of improper installation or of unsuitable 
well conditions which should have been detected and reported by 
a competent erector. 

The character of the attendance a plant will receive may 
vitally affect the selection of the type of pumping machinery. 
Few accidents can happen to an air lift which will not be imme- 
diately detected and remedied, although the efliciency may fall 
otf very materially under unskilled or careless management. The 
other types of plants are more delicate and require constant and 
intelligent supervision. 

The causes of trouble with well pumps are many and some- 
times obscure. Probably the most common ones are crooked 
wells, sand in the water, too low a water level, or, as it is often 
stated, a lack of water, too high speed, and incorrect alignment. 
The crooked well is the bane of the pump man’s existence, and 
unfortunately is exceedingly common. It is difficult to drill a 
straight well where the rock strata are not homogeneous and 
horizontal, and the difficulty of measuring the well, coupled with 
the lack of competent construction supervision, has been largely 
responsible for the acceptance of so many crooked wells through- 
out the country. 

A long line of rods or a shaft rotating at high speed cannot 
be expected to work around a corner without giving trouble, and 
even where a pump is set on an incline to conform to a straight 
but inclined well, the unbalanced condition of the loaded parts 
is likely to give trouble. It is a perfectly safe rule never to 
install a plunger or rotary pump except where the rods or shaft 
can be made perfectly straight, and even inclined wells should 
be avoided as far as possible. 

If the water level in a well drops to the barrel or pump the 
machine will take air instead of water. This causes severe shock 
and is a frequent cause of pump trouble. 

Plunger pumps should never be run at a greater speed than 
g0ft. or 100ft. of plunger travel per minute, and the higher the 
lift and the larger the pump the slower should be the speed. 
For an ordinary crank motion pump operating with lifts of 50ft. 
and greater, 75ft. per minute plunger speed is to be preferred. 

As mentioned before, improper alignment of a well pump is 
a very common cause of trouble, and no pains should be spared 
to avoid this condition. It takes an expert erector skilled in this 
class of work to produce the best results, and this is particularly 
true when a slight crook in the well or a general slope to the 
bore requires that the pump be set on an incline in order to avoid 
undue stresses on the rods or shaft. Facing a pump in a different 
direction, and inclining it slightly from the horizontal, will some- 
times make a pump work more easily and eliminate much of the 
trouble from breakdowns. Proper alignment of motor or engine 
is essential, particularly in direct connected or geared units, as 
the vibration set up by a poorly aligned gear or shaft greatly 
increases the stresses in the machine. 

It is useless to spend time and money in determining the wel! 
conditions and obtaining the right machine and then to trust the 
installation work to any practical mechanic who may be the 
lowest bidder for the work. One would not think of trusting the 
adjustment of a six-cylinder automobile motor to a foundryman, 
yet many well pumps are installed by men with as little special 
knowledge of their work as a founder might be expected to have 
of the gas engine. Unskilled erectors are responsible for many 
well pump troubles, and the greater the lift or the more unsatis- 
factory the well conditions, the greater becomes the importance 
of the skilled erector. 

Unfortunately for the engineer, it is often a difficult matter 
to determine accurately the data necessary for the proper selec- 
tion of well pumping machinery. Where the digging of the well 
is included in the work, or where there are sufficient reserve 
units to permit the dismantling of the well for testing and 
examination, the difficulties are not great, though the tests are 
rather expensive. But where the well is in constant use it is 
generally very difficult to gain access to the water level and the 
condition of the well must be judged from the history of its con- 
struction and the operation of the existing pumping machinery. 
All wells are straight, according to the reports of the men who 
drilled them, but continual breakdowns, that cannot be explained 
by the lack of water or by too light rods or shaft, are generally 
indicative of a crooked well or improper erection, and should be 
viewed with concern. 

Well pumping installations are found most frequently in the 
smaller towns and villages, where the engineer, if there was one, 
was generally limited to the absolute minimum of expenditure 
required to furnish a plant that would deliver water. This 
explains in part why it is so rare in such plants to find provision 
for measuring the water levels or the pump discharge. Apparatus 
which will show the water level in a well is simple and costs 
but a few dollars, and its presence adds materially to the safety 
of the plant and the ease with which its efficiency may be 
watched. Water levels, particularly in well populated regions, 
are gradually lowering, and sometimes very rapid drops in level 
are experienced. With provision for daily inspection the time 
when the water level will drop to the pump suction may be 
anticipated, while without it the operator never knows what the 
next day will bring. With apparatus for measuring water levels 
and discharge installed as a permanent part of a plant the 
efficiency of the machinery may be easily determined and main- 
tained, and when the time comes for improvements the data 
necessary for the proper selection of the new machinery may be 
readily and cheaply obtained. 

It is impossible to lay down rules for the selection of well 
pumping machinery, as each case is a separate problem. The 
advantages and disadvantages of each class of equipment vary 
materially with changing conditions. Each installation must be 
considered by itself, and it is only by a knowledge of the 
machinery available and the accurate determination of the 
pertinent data that a well pumping plant can be installed with 
reasonable assurance of success. 








ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 


Headquarters : Marconi House, Strand, London, W.C. 
Drill Centre (by kind permission of Lieut.-Col. A. E. Le Rossignol, 
R.E.): Headquarters of London Electrical Engineers, 
46, Regency-street, London, S.W. 
COMPANY ORDERS, 
By Lieut.-Col. C. B. Clay, V.D., Commandant, 
For week ending August 21st, 1915. 
Monday, Wednesday, and Friday.—Drills, 6.30 and 7.30 p.m. 
Applications for Enrelment.—-All applications for enrolment 
should be sent to the Commandant, Marconi House, Strand, 
from whom all particulars can be obtained. 
E. G. FLEMING, 
Company Commander and Acting Adjutant. 








THE Soutu-WesteRN Potytecunic Instirure.—At the 
South-Western Polytechnic Institute, Manresa-road, Chelsea, 
the next session of which will commence on September 27th, 
the engineering courses will include lectures in electrical and 
mechanical engineering, physics, chemistry and mathematics, 
and practical instruction in the laboratories of the Institute. 
The evening courses include, besides the engineering courses 
as above, classes in electrical wiring, building construction and 
other trade subjects. The prospectus may be obtained on appli- 


cation to the Mechanical Engineering Department. 





PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Manufactured Iron Conditions. 


THE manufactured iron section has not moved 
during the week. It was thought that,the considerable 
wages advance which has to be paid to the ironworkers 
during the next two months, with the probability of its 
maintenance over a considerable period, would have 
induced producers to increase their quotations. Marked 
bars, it had been said, would lead the way. But marked 
bars are still on the £12 basis, and so far as can be gathered 
no revision is imminent. Unmarked bars are quoted at 
£11 10s. to £11 15s. There is not a great deal of business 
being done at these figures, makers having good contracts 
running which were taken at lower rates, and with which 
higher-priced business is worked in. A fair market 
level for puddled bars is £7 17s. 6d. A few firms hold out 
firmly for £8, but that is not general. Difficulty is ex- 
perienced in getting full output owing to lack of men. 
For small rounds, squares and flats a brisk demand is 
reported at about £12 per ton—three-eighths basis—a 
heavy list of orders being left over from the holiday 
stoppage. There is every indication that high prices will 
be retained for some time. With the exception of one or 
two branches, such as galvanised sheets and galvanised 
welded tubes, the trade of the district has a strong tone. 
North Staffordshire ‘‘Crown”’ bars stand at £11 15s. 
minimum and on to £12. Gas strip is £11 10s. to £11 15s., 
hoops £11 to £12, nail rods £12 and best thin sheets £14. 
Some of the ironworks are running on specifications in 
arrear. A number of firms have part of the mills standing 
for want of men, while there are plenty of orders for them. 
A matter which is inviting considerable comment at date 
is the circumstance that the net average selling price of 
manufactured iron declared last week by the Midland 
Iron Trade Wages Board—£8 10s. 9.16d. per ton—was 
the highest realised for fifteen years past. 


Galvanised Iron and Spelter. 


Business in galvanised sheets is still of small 
dimensions and values tend to fall. The current quota- 
tions on this market are still, however, £21 to £22 for 
24 gauge sheets, f.o.b. Liverpool, although from makers 
in some other parts of the kingdom merchants declare 
they can secure supplies at £19 f.o.b. It is a remarkable 
reflection that a year ago galvanised sheets were quoted 
at £10 15s. to £11 per ton delivered Liverpool. Plain 
black sheets a year ago were £7 15s. per ton at Stafford- 
shire works, while the price to-day is £11 5s. to £41 10s. 
Spelter is steadily becoming easier, but consumers in this 
district do not seem to be getting the full benefit of the 
fall. The officia! quotation for spot metal has, it is under- 
stood, been dropped to £90 in London, or £80 for October 
and November deliveries, yet for near delivery in this 
district the price still works out in the neighbourhood of 
£95 per ton. It is only since the middle of last April that 
spelter prices have become so swollen. Starting with a 
rush then, prices increased rapidly to a maximum a few 
weeks back of £115 as the official quotation, while sales 
were even recorded at over £120 for spot material. 
Supplies from the Continent have long since disappeared, 
and those from America have been practically com- 
mandeered. It is, of course, the continued absence of 
European deliveries which preserves the market in its 
present inflated condition. 


Pig Iron. 


In Derbyshire and Northamptonshire irons a 
slightly firmer note was struck to-day—Thursday—in 
Birmingham, and few firms were prepared to do business 
at the minimum prices last quoted. Stocks are still a 
source of weakness, but the accumulation now is less, 
and production is being reduced, particularly on the Derby- 
shire side. Some half-dozen or less furnaces have lately 
been blown out. Producing costs are so heavy as to make 
68s. for Northamptonshire and 70s. for Derbyshire gray 
forge qualities practically unremunerative prices. While 
there were quotations as low as those named, most of the 
firms were from 6d. to ls. higher, with 70s. for North- 
amptonshire and 71s. 6d. for Derbyshire occasionally 
asked, with small hope of business following. Stafford- 
shire irons showed no variation. On the basis of 68s. 
for common cinder iron, 71s. 6d. to 72s. 6d. for part- 
mine and 102s. 6d. for hot-air all-mine iron of ordinary 
qualities. There is some soreness among pig iron makers 
over the bearing efforts of consumers, but they are con- 
fronted by decided underselling, and must give way or 
cease production. Fortunately, they, in their turn, are 
able to squeeze coke prices a little, which gives a slight 
relief. It is commonly stated that pig iron prices, to 
yield a proper margin of profit, ought to be 10s. more per 
ton. But this is a hopeless ideal at present. 


Steel. 


Steel prices are still exceedingly firm for all 
classes of material. There is an unsatisfied demand for 
heavy steel constructional work and makers occupy a 
very strong position, the maximum production finding a 
ready sale. The Government is consuming heavily for 
war purposes, and private buyers find great difficulty in 
getting their wants met. The premium of 10s. to 12s. 6d. 
per ton over and above the Association basis prices, 
which for a month or more it has been the practice of 
makers of heavy manufactured. material to demand, still 
remains the rule. With this premium added, angles at 
date come out at about £10 5s. to £10 7s. 6d. per ton, 
joists £10 10s. to £10 12s. 6d., plates £10 7s. 6d. to £10 10s. 





and £10 12s. 6d., bars £10 to £10 10s. and £11, according 
to size, and small bars £11 10s. to £12 per ton. Hinge 
strip is quoted at date £12 for heavy sorts, high-carbon 
billets £10, and ferro-manganese £20. For billets and 
blooms it is scarcely possible to get quotations, so large 
is the demand. The growing American exports to this 
country have been of great use, but prices in America 
are rapidly rising, and proportionately smaller supplies, 
outside war material, are now looked for. American 
consumers are placing large railway structural and ship- 
building orders, which will materially reduce the margin 
available for British requirements. Much less assistance 
in respect of bars and billets is expected from America 
in the immediate future. American makers are wanting 
to sell finished steel instead of semi-manufactured, and 
prices have gone up quite 5s. per ton recently. Trans- 
atlantic prices are now so little below British rates that, 
considering delay in delivery and the conditions of trading, 
little inducement remains for the buyer of either raw 
material or finished stuff to send his orders abroad. 
Bessemer bars of native make are quoted this week £7 15s., 
Siemens open-hearth sorts £7 15s. to £8. 


North Staffordshire Iron and Steel. 


There is no sign of a reduction in finished iron 
prices in North Staffordshire. The minimum price for 
‘Crown ”’ bars is £11 15s., and in a number of cases a 
firm demand is made for £12, with iron plates £1 a ton 
dearer. Pig iron values have maintained their firmness, 
and the consistent local demand for the metal keeps 
stocks low. There is no relaxation of the demand for steel 
for munitions. 


The Coal Trade. 


A serious view is taken of the habitual neglect of 
work by the colliers in the North Staffordshire coalfield. 
It is stated that 30 per cent. of the men are constantly 
absenting themselves. After the recent holidays, accord- 
ing to arrangement, all the collieries were reopened on the 
Wednesday, but only a small proportion of the men pre- 
sented themselves for going down the pits. At numbers 
of the collieries the colliers were insufficient to work the 
mines and no minerals could be drawn. Strong efforts 
are to be made to bring about an improved state of things. 
So far, however, all attempts have been in vain. 


Engineering Activity at Coventry. 


Coventry continues to get a good deal of war 
munition work, and the extent of its production increases 
weekly. Hand grenades and hand bombs have just been 
added to the list. Manufacturers are finding the Munitions 
Department a more business-like body to deal with than 
the War-office, and much satisfaction is expressed at the 
circumstance. Negotiations proc at a much more 
rapid rate, and if the orders which the Minister of Munitions 
places direct locally are not many, he does very quickly 
get contractors who have output to dispose of into com- 
munication with the right Department. A case in point 
is the manufacture of hand grenades, which, until recently, 
manufacturers have been producing as sub-contractors, 
sending the parts away to be assembled. Appeals to the 
War-office for direct tenders brought no remedy, but a 
very short time after the Minister of Munitions was 
invoked, direct order forms were received and some very 
considerable orders have since been obtained. Govern- 
ment contractors at Coventry are losing fewer men to the 
Army now, it being observed that the recruiting authorities 
are much more careful as to the men they take. 


Scarcity of Iron Wire. 


Birmingham manufacturers are being badly 
handicapped by a scarcity of iron wire. German and 
Belgian wire had been largely used of late years, and though 
the Americans have done something to supply the market 
since these imports were withdrawn, the supply is quite 
inadequate to meet the requirements of the trade. Further, 
during the past few days American houses have notified 
that they cannot fulfil all the orders they have in hand, 
while no new contracts will be made. British producers 
fall farther and farther behind with their deliveries. 
Labour is scarce, too, but the principal difficulty is material. 
Most of the Birmingham manufacturers of wire goods are 
working almost exclusively on Government orders placed 
direct from the home markets, and merchants are pre- 
pared to pay very high prices to get deliveries. An enor- 
mous quantity of wire fencing for machinery is also on 
order, owing to the creation and extension of engineers’ 
plants. 


Birmingham Trade Fair. 


When the recent announcement appeared that 
the Board of Trade proposed to go on with the British 
Industries Fair in London next year, fears were expressed 
that the proposal to hold a Birmingham Fair in 1916 
would fall through. After an interview with Mr. Runci- 
man, however, the promoters have decided to go on with 
their scheme, and they hold it in no way prejudiced by the 
fact that it will synchronise with the exhibition.at the 
Agricultural Hall. The Board of Trade will give the 
Birmingham exhibition the same assistance through its 
various Consuls and business agents abroad as made the 
success of the London Fair, but only such articles as are 
not covered by the London syllabus will be admitted. 
The hardware, metal, cycle, motor engineering and small 
arms trades—all essentially Midland industries—are left 
to the Midland Fair, and if the exhibition is to be repre- 
sentative of what local industries can do there is scope 
and to spare for a big effort next spring. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Business Slow. 

Owi1ne to inclement weather and the prevailing 
holidays in the Lancashire districts, the attendance on 
the Iron Exchange on Tuesday was smaller than usual. 
This did not contribute to increased trading, and pig iron 
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for foundry purposes was, with perhaps the single exception 
of hematite, in poor inquiry. On the other hand, both 
finished iron and steel favoured sellers. Manufactured 
copper showed little change, but ingots were lower. Sheet 
lead unchanged, but English tin ingots lower. 


Quotations. 


Pig iron: Lincolnshire, No. 3 foundry, 78s.; 
Staffordshire, 74s.; Northamptonshire, 75s.; Derbyshire, 
73s. to 74s.; Middlesbrough, open brands, 76s. Scotch 
(nominal): Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 87s., 
delivered Manchester. West Coast hematite, 105s.; 
East Coast ditto, 100s., both f.o.t. Finished iron: Bars, 
£12 10s. to £13; Lancashire hoops, £14; Staffordshire 
ditto, £13; sheets, £13 to £13 10s. Steel: Bars, £12 10s. 
to £12 15s.; steel hoops, £13 15s.; boiler-plates, £11 10s. 
to £11 15s.; plates for tank, girder and bridge work, 
£11 15s.; cold-drawn steel, £19 to £20. Copper: Sheets, 
strips, &c., £102 per ton, small lots 134d. per lb.; rods, 
£102 per ton ; small lots, 134d. per lb.; tough ingots, £77 ; 
best selected, £78; copper tubes, 134d.;_ solid-drawn 
brass tubes, 13}d.; brazed’ brass tubes, 15}d.; condenser 
tubes, 14}d.; condenser plates, 14d.; rolled brass, 14d.; 
brass turning rods, 14}d.; copper wire, 12}d.; yellow 
metal sheets, 13}d. to l4d.; rods, 14d. Sheet lead, 
£31 10s. English tin ingots, £153. Aluminium, £200 
(minimum). 


Lancashire Coal. 


There was a fair attendance on the Coal Exchange, 
weather conditions considered. Demand for house coal 
was fairly good, prices being maintained. Slack and 
engine fuel in moderate demand and prices, owing to the 
Lancashire holidays, are easier. Demand for shipping 
and bunkering coal remained about unchanged. General 
quotations :—Best Lancashire house coal, 21s. 10d. to 
23s.; good medium house coal, 20s. 4d. to 21s. 2d.; domestic 
fuel, 17s. 7d. to 18s. 7d.; sereened steam coal, 15s. to 
6s. 6d.; slack, 12s. to 14s. per ton at the pit. 


BaRROW-IN-FuRNEsS, Thursday. 
Hematites. 


There is marked activity throughout North 
Lancashire and Cumberland in the hematite pig iron trade. 
Orders are well held and the volume of iron being turned 
out is very large. The whole of this iron is finding a 
ready use, a large proportion of it being absorbed by steel 
makers at Barrow and Workington and by other local 
users. On general account, too, good deliveries are 
being made. Makers are carrying on a satisfactory busi- 
ness and are sold forward to a considerable extent. For 
parcels of mixed numbers of Bessemer iron they are 
quoting 110s. to 112s. per ton net f.o.b. Special brands 
of iron are taking a lot of attention at the present time 
and the quotation is high, 125s. to 126s. per ton being 
asked. Charcoal iron, which is being produced at Back- 
barrow, is quoted at the high rate of £9 to £9 10s. per ton. 
Nothing is being done in warrant iron, which is quoted at 
95s. per ton net cash. 


Iron Ore. 


The iron ore trade is well employed throughout 
the entire district with the exception of the Lindal Moor 
property in Furness, and there only the one pit is in 
operation. The demand for ore on local account is brisk 
and likely so to remain. Good average sorts are quoted 
at 24s. to 26s. 6d. per ton, with the best qualities at the 
high rate of 36s. per ton net at mines. Spanish ores are 
in steady demand at 27s. 6d. per ton delivered to West 
Coast furnaces. 


Steel. 


After being idle for a week, there is industrial 
activity in the steel trade again, and various commercial 
sorts are being turned out from Barrow and Workington, 
rails for the most part. The plate mills at Barrow are 
still standing idle. Repairs have been carried on in some 
of the branches at Barrow and improvements are being 
undertaken in the plate departments. Rails are in quiet 
demand at £8 10s. to £8 15s. per ton for heavy sections 
and light rails are at £9 5s. to £9 10s., with heavy tram 
rails at £9 10s. per ton. Billets are at £8 5s. and hoops 
at £13 5s. per ton and both are steady. Nothing is being 
done in steel ship plates, which are at £10 to £10 2s. 5d. 
per ton, with boiler plates at £10 15s. to £11 per ton. 


Fuel. 

There is a brisk demand for coal, and good steam 
sorts are at 24s. per ton delivered. Coke is in full demand 
at 31s. to 33s. 6d. per ton delivered to West Coast furnaces, 
and Lancashire cokes are at 29s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THERE is no relaxation of the pressure in the 
various trades in the North of England, and a satisfactory 
output is being maintained. There is no change in trading 
conditions. The lot of the manufacturer has certainly 
been lightened by the Minister of Munitions. The whole- 
sale rejections on trivial grounds, which have been a 
great grievance with manufacturers, are now less numerous, 
though tests are still stringent. There is no slackening 
in the demands which the Government is making on the 
iron and steel industries. Large deliveries of plant and 
the completion of extensions notwithstanding, manufac- 
turers have still orders beyond their resources. The North- 
East Coast Armaments Committee is still actively pursuing 
its labours. On its instigation the various trades unions 
have appointed yard and shop committees in practically 
all the shipyards, repairing establishments and engineering 
works on the North-East Coast. These committees are 
representative of both the skilled and unskilled workers, 
and they have been formed with a view to co-operating 
with the employers as regards lost time. Thus, the 


committees of the men as well as the employers will bring 





pressure to bear on bad timekeepers, with, it is hoped, 
satisfactory results. 


Cleveland Iron Trade. 


On the whole there is a slightly better, feeling 
in the Cleveland iron trade this week. There are indica- 
tions of renewal of pig iron buying, and as the statistical 
situation continues to improve, many traders regard 
prospects as rather encouraging. Prices have not yet 
recovered a level at which makers are prepared to trade, 
and consequently they are not pressing iron on the market 
to any extent. The pvsition, however, is not unfavour- 
able, having regard to the abnormal conditions and the 
greatly restricted output. Makers are fairly well booked, 
the iron produced is all going into consumption, and stocks 
are lower than at any time this year. The stock in the 
public store now stands at 142,217 tons, a reduction for 
this month of 2200 tons. The number of furnaces at 
present in blast in the North of England is 65, of which 
30 are producing Cleveland pig iron, 24 hematite pig iron, 
and 11 special kinds of iron. Merchants are selling No. 3 
G.M.B. Cleveland pig iron at 66s. 9d., but the makers’ 
minimum price is 67s., and some hold out for 68s. Owing 
to continued scarcity, No. 1 is quoted up to 72s., No. 4 
foundry is 66s. 3d.; No. 4 forge 65s. 9d., and mottled and 
white iron each 65s. 3d.—all for early delivery. 


Hematite Pig Iron. 


There is a rather quiet feeling in the East Coast 
hematite pig iron trade, but there is continued inquiry 
on Italian account and for the supply of other Allies. 
Prices, however, are rather irregular. Makers do not take 
quite so firm a stand as they have done, and though many 
of them still quote 100s. for mixed numbers, there are few, 
if any, firms which would not make considerable concessions 
to secure contracts. On the other hand, merchants are 
quite prepared to accept 97s. 6d. for mixed numbers, and, 
indeed, some of them are rather pressing sales at that 
figure. The Weardale Iron and Steel Company has 
damped down a furnace on hematite. 


Iron-making Materials. 


There is practically no change in the foreign ore 
trade. Consumers are not buying for early delivery, as 
they have large and still steadily accumulating stocks, 
but some of them are making inquiries for autumn delivery, 
and, indeed, are anxious to make contracts at current 
rates for supplies over the back end of the year, realising 
that, notwithstanding the abundance of foreign ore now 
available, shortage may be experienced before the winter 
by difficulties in the freight market. Rates are firm on 
the basis of 26s. ex ship Tees for Rubio of 50 per cent. 
quality, and many sellers intimate that they will not book 
orders on such terms and guarantee delivery beyond 
September. Coke shows a firming tendency, but this 
has not yet had any effect upon the quotation, which 
stands at 28s. for good medium furnace kinds delivered 
at the works. Some good sales have recently been made 
on this basis, but at the moment there is little new business. 


Manufactured Iron and Steel. 


Unprecedented activity is reported in the 
manufactured iron and steel branches. An enormous 
output of steel is proceeding, the works being more than 
ever concentrated upon the turning out of war material 
and munitions. Every effort is being made to expand 
production with the minimum of delay and to expedite 
deliveries, but at present the demand is far from being 
met. Of course, Government wants take first place, but 
the other requirements are of a most pressing character 
and have relation to nearly every section of engineering. 
The near approach of the annual holidays on Teesside 
has given an extra fillip to the activity in that district, 
and at most of the works even longer hours than usual 
have been the case, the desire being general to complete 
all possible deliveries before there is a temporary cessation 
from work. In consequence, the amount of war material 
dispatched from the district this week has been much 
above the average, and will to some extent compensate 
for the holiday period, which both employers and employees 
are keenly anticipating. In past years it has been the 
custom to close down for a full week, but owing to the 
urgent demands of the Government only three days will 
be allowed in the majority of cases next week. The 
shipments of manufactured iron and steel from the 
Cleveland district during July amounted to 56,761 tons 
—manufactured iron 21,046 tons, steel 35,715 tons—as 
against 40,106 tons in June, an increase of 16,655 tons. 
France was again the principal foreign customer, taking 
11,323 tons, as against 11,403 tons last month. India and 
Ceylon took 9001 tons, as against 4207 tons. South 
America, which took nothing in June, received 9170 tons 
of manufactured iron. Other totals were :—Japan, 2280 
tons, as against 2073 tons; Straits Settlements, 653 tons, 
as against 469 tons; Egypt, 60 tons, as compared with 
999 tons ; Australia, 8565 tons, as against 4350 tons ; and 
Africa (excluding Egypt), 2206 tons, as against 1542 tons. 
The following are the principal market quotations :— 
Common iron bars, £11; best bars, £11 7s. 6d.; best best 
bars, £11 15s.; packing iron, £8; iron ship angles, £11 ; 
iron ship plates, £10; iron girder plates, £10; iron ship 
and girder rivets, £13 10s.; steel bars, basic, £10 145s.; 
steel bars, Siemens, £10 15s.; steel ship plates, £10; steel 
boiler plates, £11 ; steel ship angles, £9 15s.; steel sheets, 
singles, £11 5s. to £11 7s. 6d.; steel sheets, doubles, 
£11 10s. to £11 12s. 6d.; steel joists, £9 17s. 6d. to £10; 
steel hoops, £10 10s.; steel strip, £10 5s.—all less 24 per 
cent. Heavy steel rails, £8 15s. to £9; steel railway 
sleepers, £10 to £10 10s. net f.o.b. Cast iron chairs, 
£4 7s. 6d. to £4 10s.; cast iron pipes, 1}in. to 24in., £7 to 
£7 5s.; 3in. to 4in., £6 10s. to £6 15s.; Sin. to 8in., £6 5s. 
to £6 7s. 6d.; 10in. to 16in., £6 5s.; 18in. to 24in., £6 5s.; 
cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor 
plates, £3 10s. to £3 12s. 6d., f.o.r. at makers’ works. 
Iron and steel galvanised corrugated sheets, 24 gauge, in 
bundles, £22 10s., less the usual 4 per cent. 


Shipbuilding and Engineering. 


Great activity prevails in the shipbuilding trade 
on the North-East Coast. Most of the yards are now 
devoting their main energies to Government work of one 


kind or another. Apart from the slowing up of merchant 
ship construction, the result of the war has been that 
operations in connection with several projected extensions 
of shipyards and repairing facilities are proceeding slowly 
owing to the shortage of labour, while in at least one caso 
the scheme has been indefinitely postponed. This is the 
project of William Gray and Co. for laying out a new yard 
and graving docks at Seaton Snook on the north bank of 
the Tees. It is understood that tenders for an important 
part of this work were received from a dozen firms of 
contractors, but the prices quoted were so high that 
active operations will not be commenced until after the 
war. On the other hand, certain extensions which will 
have an immediate effect on warship production are 
being pushed forward. Engineers are exceedingly busy, 
A huge amount of work on behalf of the Government or 
the Allies is on the books, and while the output is on a 
very large scale considerable progress is being made with 
the extension of workshops and laying down of new 
machinery. 


The Coal Trade. 


The coal trade position is exceedingly strong, 
a large business having been put through before the new 
Government coal export regulation comes into force. 
Discussion has quietened down somewhat and it is generally 
considered that the order is quite necessary in the best 
interests of the country. It is very likely that only 
forward business will be interfered with. Extraordinary 
strength naturally characterises the market in the circum. 
stances. Inquiries for almost every quality of coal are 
more numerous than ever and prices are firmer and inclined 
to advance. Turns are filling out considerably, the 
collieries being practically booked for the whole of this 
month. Best steams are fully booked, and the supply is 
limited to small odd parcels for this month’s delivery and 
prices are well held. Secondary steams are in limited 
supply and steady. Steam smalls are plentiful, and late 
values are maintained. Best and special grades of gas 
coals are very scarce for this month’s delivery, but second 
qualities are plentiful. Durham bunkers show an in- 
creased appreciation and coking fuel is steady. Quota- 
tions are as follows :—Northumberlands: Best Blyths, 
2ls. to 21s. 6d.; second Blyths, 16s. 6d.; unscreened, 
15s. to 1l6s.; best smalls, 13s. 6d.; households, 21s.; 
bunkers, 15s. to 16s.; Tyne prime steams, 19s. 6d. to 20s.; 
second Tyne steams, 16s. 6d. to 17s.; special Tyne smalls, 
15s.; ordinary smalls, 13s. Durhams: Best gas, 20s. 6d. 
to 2ls.; second gas, 17s. to 18s.; special Wear gas, 22s. 
to 23s.; smithy, 17s. 6d. to 18s.; coking unscreened, 17s. 
to 18s.; coking smalls, 16s. to 17s.; ordinary bunkers, 
17s. to 17s. 6d.; best bunkers, 18s. to 18s. 6d. There are 
no new features in coke. If anything, the position is 
firmer. Sellers of Durham blast furnace coke of average 
quality ask 27s. 6d. to 28s., delivered at the furnaces. 
Foundry coke is 27s. 6d. to 30s. and gas coke 26s. to 27s. 








SHEFFIELD. 
(From our own Correspondent.) 
The Alloys of High-speed Steel. 


No subject probably is receiving more attention 
in the steel trade of Sheffield to-day than that of alloys 
used for making high-speed steel. Since the discovery that 
certain rare metals gave to high-speed steel its essential 
property and of the method of applying them successfully 
in manufacture, the trade in question has been revolu- 
tionised. The croakers who prophesied that the use of 
tool steels of increased cutting power would lessen con- 
sumption and render a large portion of the melting plant 
idle have been completely discredited. Although the 
modern variety of steel will do treble the work of the old 
there has been a big increase of demand and output, and 
makers have enjoyed a measure of prosperity never 
dreamed of before. With these facts in view, one can 
appreciate the anxiety that is felt on the subject of the 
supply of ingredients, without which high-speed steel 
cannot be produced. For metallic tungsten, the most 
important of them, the trade had for years relied upon the 
German metallurgical chemists to keep it supplied, 
but the war has taught it a sharp lesson in the necessity 
of being in a position to meet its needs at home, or at 
any rate not to be dependent upon a single source. What- 
ever happens in the future, it is certain that an adequate 
supply of tungsten is assured, and the question of whether 
Germany ever resumes its premier position in the manu- 
facture of the alloy is of secondary importance. German) 
may influence the market, but it will never again contro! 
supplies. Half a dozen works in England are engaged in 
its manufacture, several of them turning out the alloy in 
its metallic form, which is preferred by the local users. 
The production of the latter is the great problem facing 
the trade. There is a large and ample output of ferro- 
tungsten, but to make the metal of the high standard of 
purity required in the form of metal necessitates much 
experiment and experience. Four firms are grappling 
with the problem. One of them is sending out considerable 
quantities. A second has supplied a small quantity of 
the right quality and a steady increase is promised until 
@ maximum of some 30 tons a month is reached. That, 
we believe, exceeds the output of any of the German works 
in the past. Hence on the completion of the experiments 
and developments now in hand, steel makers will be under 
no necessity to go outside the country to get supplied. 
The factor of price may, of course, arise, but there is 
no reason to doubt that the home makers will be in a 
position eventually to hold their own against Germany 
even in this matter. 


The Supply of Tool Steel. 


For some time past something like famine con- 
ditions have obtained in the supply of high-speed tool 
steel. Owing to the heavy and increasing consumption 
in the machine shops where shells are turned, the demand 
for high-speed steel has more than doubled, whilst the 
capacity of the makers has remained almost stationary. 
Sheffield has also been required to supply this material 
to Russia, France and Italy. This sudden rise in demand 
coincided with the suspension of German supplies of 





tungsten metal. The makers have been further hampered 
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by a shortage of men capable of performing the difficult 
and arduous operations in the crucible melting furnace. 
From about 2s. per lb. before the war, ferro-tungsten 
to-day fetches 6s. 9d. per Ib., whilst the tungsten metal 
has gone up from 2s, 6d. to 88. There has been for a 
Jong period a limited supply of the wolfram ore from which 
tungsten is extracted. Government intervention has 
brought about some improvement in this respect. The 
ore is largely found in British possessions or protectorates 
and the Government has arranged to confine the export 
of it to users in this country. 


The Position in the United States. 


It may be some consolation to makers of high- 
speed steel in this country to know that their American 
competitors are in the same straits. Judging from reports 
the position there is worse than it is here, as some autho- 
rities foreshadowed the necessity of users of tool steel 
reverting before the year ends to carbon steel, which would 
involve @ serious loss in cutting power. American ferro- 
tungsten now commands 10s. per Ib. Makers of high- 
speed steel have doubled their prices for some qualities. 


An Alloy Factory in Sheffield. 


A new industrial departure of great interest 
and importance in Sheffield is the establishment there of a 
factory for the manufacture of the various carbonless 
alloys used by steel makers, iron, brass and nickel-silver 
founders, &c. The products of these works will comprise 
ferro-chrome, ferro-titanium, manganese metal, cupro- 
manganese, cupro-vanadium, special aluminium alloys, 
and special cast iron alloys, 


Swedish Material. 


Swedish iron and steel plays such an essential 
part in some of the most important branches of local trade, 
and the question of supplies in these times of war is a 
matter of considerable anxiety. Despite the difficulties 
attending shipping operations, there has been no scarcity 
at present, although prices have gone up heavily during 
the war. The upward movement appears to have affected 
Swedish billets more than any other class of material. 
Bessemer billets, which in peace times average about £11 
a ton, now cost £18, and best Siemens has gone up from 
£11 10s. to £20 and even more. The dearness of Swedish 
material has been caused mainly by the excessive cost of 
export. The Baltic being almost closed to traffic between 
Sweden and this country, the iron and steel has to be 
carried for shipment many miles overland from the works 
to Gothenburg and Christiania, and this involves rates 
reaching £2 a ton to Hull. Pig iron has been declared 
contraband by the German Government; hence, very 
few shipowners care to run the gauntlet by sending cargoes 
to this country. Some ships have got through and others 
have been captured. In the latter cases the German 
authorities have seized pig iron, steel ingots and billets, 
and allowed the Swedish bar iron, from which Sheffield 
crucible steel is made, to go forward. There is evidence 
that Germany is desirous of doing the minimum of injury 
to Swedish trade. There are fairly large stocks of Swedish 
bar iron in Sheffield, and consumption is not very heavy 
at present, because the demand at present is chiefly for 
high-speed steel, in which only a small quantity of the 
material in question is used. Makers of Swedish pig are 
constantly advancing their prices. The output has not 
been large and a considerable proportion of it is going 
to Russia and fo Germany. 


Raw Materials. 


Some improvement is looked for in the position 
of foundry iron which undoubtedly leaves much to be 
desired. The effect of the war has been to increase enor- 
mously the cost of producing this class of iron, and to 
lessen its consumption, with the result that makers have 
found it impossible to obtain remunerative prices. Sales 
have been poor for months and large stocks have accumu- 
lated at many of the furnaces. There has been an easing 
of prices in East Coast hematite for some time. Makers 
have endeavoured to combat the downward tendency, 
but were compelled to give way, as last week users were 
able to buy at 95s. at the furnaces. This figure represents 
® drop of more than 10s. from the highest prices during 
the war. West Coast iron, which is extensively used 
by the armament makers, has been able to maintain 
its favourable position fairly well, more especially the 
special qualities which still command big prices. The 
local bar mills are taking comparatively little forge iron. 
The country demand for bars has dropped considerably 
since the war broke out, and there has been a big drop in 
the call for wrought iron for implements and underframes 
of railway wagons. The mills are rolling a good deal of 
shell steel. 


Billets. 


A large tonnage of billets is arriving from the 
United States and Canada, as well as supplies of steel 
strip, wire rods and wire nails, but the leading American 
steel makers are booked up until the end of the year and 
are not disposed to entertain any further business. The 
local basic furnaces have no billets to offer beyond the 
tonnage required to fulfil their contracts, as the Govern- 
ment requires the whole of their output. A quantity is 
being obtained from the North-East Coast. Users have 
to pay premiums to get early delivery of parcels. Acid 
billets are available in limited quantity at high and rising 
prices. The exceptional demand from the automobile 
industry for case-hardening steel is absorbing a large 
proportion of acid steel that is being produced in the city. 
The scrap market is much easier in general than formerly. 
Good heavy steel scrap suitable for local purposes, how- 
ever, continues to fetch high prices, and consumption is 
rather in excess of the supply. Inferior grades of scrap 
are somewhat neglected. Old wrought iron is a strong 
market. 


Round the Works. 


Every kind of tool and appliance for the cutting 
of metals is in request for the home market. Makers of 
circular saws, for instance, cannot produce their goods 
fast enough to meet the demand of the shell works. Makers 





of twist drills, milling cutters, stocks and dies and general 
engineers’ tools are also greatly in arrears with the execu- 
tion of orders. Following a period of comparative quietude, 
the file works are now full up. Export inquiry is brisk 
for a variety of steel products. A heavy weight of mining 
steel is going to Australia and South Africa, and there is a 
decided revival in Canadian inquiries promising — brisk 
business during the autumn and winter months. Although 
things continue more or less moribund in South America, 
there is every indication of a good deal more business 
being available this winter than was the case a year ago. 
Much more foreign business would be undertaken but for 
the high rates of exchange ruling in various countries, 
and the inflated prices of all kinds of steel commodities 
is inducing strict economy in all parts of the world and 
buyers have adopted a policy of extreme caution. The 
view that July would be the best month of the year as 
regards the export of Sheffield wares is borne out by the 
Board of Trade returns. This month’s inquiries indicate 
a further increase. 


The Labour Position. 


The armament works are now fairly well supplied 
with skilled labour and are refusing applications for work 
by unskilled men. Highly-skilled mechanics, capable 
of such accurate work as making tools and gauges, are 
wanted, however, and are hard to procure. Men are now 
being sent to Sheffield from the armies in this country, 
and these are not confined to actual workers on armaments, 
but include rolling mill, forge and steel melting hands. 
The authorities now recognise that the activity of the 
armament shops is dependent upon a supply of tool steel, 
steel tools, and rolled and forged material. There is 
plenty of employment in Sheffield for young and capable 
unskilled workers, but low-grade labour is not in request. 


Fuels. 


The position at the collieries with respect to 
steam coal is somewhat quieter and the outlook regarded 
as uncertain without much actual change. The un- 
certainty arises from the numerous refusals of permits 
to ship, which have reduced the tonnage dealt with for 
export. The future of the market will be influenced by 
the policy of the Government towards the granting of 
shipping licences. It is not expected that there will 
be any interference with trade to the allied countries, 
although a certain amount of inconvenience may arise 
from delays in supplying the licences to shippers. The 
local industrial demand is maintained at a large figure. 
In some cases works are specifying in excess of their 
contract deliveries, and these are being put into stock 
as a reserve in readiness for any eventualities which may 
arise such as an interruption of deliveries from some 
cause or another. Small fuels are somewhat easier, 
increased quantities being on offer. Many collieries, 
however, being well sold on contracts, they have but a 
limited tonnage for the open market. Values incline 
to lower figures. Quotations for steam coal at the pits 
are nominally as follows :—Best South Yorkshire hards, 
16s. 3d. to 16s. 9d.; best Derbyshire ditto, 16s. to 16s. 3d.; 
seconds, 15s. 3d. to 15s. 9d.; steam cobbles, 15s. to 
15s 6d. 








SCOTLAND. 
(From our own Correspondent.) 


Munitions. 


THE question of week-end work with a view to 
evolving some system of employment whereby the maxi- 
mum output of urgently required material may be obtained 
has been receiving considerable attention. The Clyde 
District Committee of the Amalgamated Society of Engi- 
neers has considered the whole question, including the 
important item of the transference of skilled artisans from 
one shop to another, and has decided that the best method 
of utilising economically and effectively the productive 
powers of its members would be the formation of week- 
end war squads of fifty men. A labour bureau will be 
established to supply week-end squads. Up to date only 
5000 men out of a membership of 15,000 have been 
employed over the week-end. Among the passengers on 
the Allan liner Corsican, which arrived in Glasgow during 
the week from Montreal, was a party of mechanics from 
British Columbia who have come to work on munitions. 
During the past six months other parties have reached 
the Clyde. The first Munitions Tribunal in Glasgow was 
held last week, when the coppersmiths who went on strike 
at the Fairfield Shipbuilding Yard on July 27th were 
convicted of having infringed the provisions of the Muni- 
tions of War Act. The cause of the strike was the employ- 
ment of plumbers on work usually undertaken by copper- 
smiths, and, in the words of the trade union movement, 
it was a question of demarcation. In view of a conditional 
offer of the men’s officials to advise them to return to work 
only a nominal fine of 2s. 6d. was imposed. 


Labour Affairs. 


A conference was held in Glasgow during the week 
between representatives of the Scottish railway companies 
and the committee acting on behalf of eighteen trade 
unions concerning a demand made some time ago for an 
advance of 5s. per week on the wages of skilled and 
other workers employed in locomotive shops and running 
sheds in various parts of Scotland. A previous conference 
proving abortive, the claim was referred to the Govern- 
ment Committee on Production, which, it is understood, 
indicated that the demand is one for local settlement. 
This latest conference lasted for two and a-half hours 
and no settlement has yet been arrived at. <A letter from 
Sir George Askwith was read. It stated that he had been in 
communication with the general managers of the Scottish 
companies and was informed by them that their attention 
had been called to the finding of the Committee on Pro- 
duction with respect to a similar application made to the 
North-Eastern Railway Company by the Amalgamated 
Society of Engineers, and that they were willing to accept 
that finding as a precedent te the extent of granting an 
increased war bonus of Is. per week and equivalent piece- 
work advances to those workshop men in their locomotive 





department who are at present receiving a bonus of 2s. 
per week, and they are willing to make this increased bonus 
retrospective from such reasonable date as may be deter- 
mined -by the Department. The secretary of the Dockers’ 
Union had a meeting with Messrs. G. and J. Burns in 
connection with the request for an increase in wages by 
the Ardrossan cargo men. The company agreed to give 
the cargo men an increase of 2s., making their wages 33s. 6d. 
and to increase the wages of sheeters, hatchers, and checkers 
by 1s. per week. It .was also agreed to give an increase 
of 3d. per ton to the men who handled the cargo between 
the railway and the ship. 


Pig Iron. 


There are sixty-six furnaces in blast in Scotland, 
compared with sixty-seven in the preceding week and 
fifty-six in the corresponding week of last year. New 
business continues scarce, but this lack of demand is not 
seriously felt owing to the present position of producers 
with regard to contract business. Makers are delivering 
large quantities of both ordinary and hematite qualities 
to local works and quotations continue firm. The ship- 
ments of pig iron in July show a material increase com- 
pared with previous months. The total of 55,933 tons 
compares with 36,806 in June and 12,738 in May, and of 
that quantity 52,241 tons went to foreign countries, as 
against 32,603 tons in June and 8835 tons in May. America 
took 6380 tons and, with the exception of 300 tons in 
April, was the only shipment this year. The exports to 
Scandinavia have been on a large scale of late, no less than 
22,801 tons having been shipped last month, as compared 
with 14,071 tons in June and 405 tons in May. France 
has taken less, but the figures for China and Japan show 
an increase of 3529 tons. Only a moderate amount of 
business was transacted in the Glasgow pig iron warrant 
market during the week, the total turnover not exceeding 
9000 tons. The undertone, however, was firm and prices 
steady. Cleveland iron closed at 66s. 14d. per ton cash 
buyers, an advance of 3d. per ton on the week. Warrant 
stores amount to 142,380 tons, compared with 84,622 tons 
in the corresponding week of last year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 79s. 6d.; 
No. 3, 78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, 
No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 84s. 6d.; No. 3, 
79s. 6d.; Gartsherrie, Calder, and Langloan, Nos. 1, 85s.; 
Nos. 3, 80s.; Summerlge, No. 1, 86s.; No. 3, 8ls.; Glen- 
garnock, at Ardrossan, No. 1, 86s.; No. 3, 81s.; Eglinton, 
at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dalmelling- 
ton, at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, at Leith, 
No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 86s.; 
No. 3, 81s. per ton. 


Finished Iron and Steel. 


Owing to the continued demand, especially for 
all classes of war material, there is no abatement in the 
increasing activity which has characterised producing 
works for a considerable time back. It is difficult at times 
to realise in what way the immense tonnage which pours 
out from the various works day by day can be utilised. But 
still the demand increases. Steel makers report that they 
are fully employed with Admiralty and War-office material. 
Great pressure is being exercised for delivery of plates and 
sections as well as steel bar for shell making for the French 
Government. Very little is being done in mercantile steel, 
as nearly all the shipbuilders are employed on Government 
work. An improvement is noticeable in the export demand 
and fairly substantial lines have recently been placed. 
The gradual rise in the cost of raw material has naturally 
led to an increase in the price of steel produce, and now bars 
manufactured from foreign billets are quoted at £10 10s. 
to £10 12s. 6d. net for export, and it is quite possible that 
prices will be higher before long. Ship plates are quoted 
from £10 2s. 6d. to £10 5s. for export and £10 5s. for home, 
while angles are priced at £10 5s. for both home and export. 
Black sheet makers report continued activity and prices 
have a hardening tendency, especially for the thicker 
sorts, thin sheets not being in so keen demand. The price 
quoted for jin. and ;%;in. sheets is £11, both for home and 
export delivery. Makers of malleabie iron products are 
booking a good number of orders and values are, if any- 
thing, a shade stiffer. ‘“‘ Crown” bars are still quoted 
£10 10s. net for export and £11, less 5 per cent., for home 
delivery, and steel bars £10 12s. 6d. net for export and £11, 
less 5 per cent., for home delivery. 


Coal. 


During the past week the coal trade has been 
characterised by considerable firmness and more business 
is being done all round, and the volume of business is only 
restricted by the licensing measures still in force. The 
most satisfactory feature is the growing disposition on the 
part of sellers to contract ahead on easier terms than 
hitherto. Splint coal of all qualities is in great demand, 
and it is impossible in many cases to arrange supplies 
for early loading. Ells are very strong and this class is also 
scarce for early delivery. Navigations are steady at firm 
prices, while ordinary steams are improving. Washed 
produce is very busy, particularly treble nuts, and values 
are inclined to harden. The position in Fifeshire is more 
favourable. First and third-class steams are more in 
request and the prices obtained are more satisfactory. 
Screened navigations are very busy at advancing rates. 
Washed produce is extremely active, and practically all 
sizes of nuts are fully sold for weeks ahead. The collieries 
in the Lothians district report a good all-round demand. 
The aggregate shipments from Scottish ports during the 
past week amounted to 241,674 tons, compared with 
231,459 tons in the preceding week and 146,672 tons in 
the corresponding week of last year. Splint is quoted, 
f.o.b. Glasgow, 17s. to 22s.; navigations, 21s. 6d. to 
23s. 6d.; steams, 14s. 6d. to 17s. 6d.; treble nuts, 18s. 6d. 
to 19s.; doubles, 16s. 9d. to 17s.; singles, 16s. 3d. to 
16s. 9d.; best screened navigation coal, f.o.b at Methil or 
Burntisland, 24s. 6d. to 25s.; first-class steams, 18s. 6d. 
to 20s.; third-class steams, 14s. td. to 15s. per ton. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


InsTEAD of becoming more settled after the 
holidays, the conditions in the coal trade have taken a 
more disturbing and uncertain turn during the past week. 
Since last writing the Government authorities have issued 
a new order, which came into operation on Thursday, 
13th inst., which provides that licences must be obtained 
from the Coal Exports Committee for all shipments to 
allied as well as neutral countries. This new regulation 
was not altogether a surprise to the market, because on 
July 19th Mr. Walter Runciman, President of the Board 
of Trade, speaking in the House of Commons on the Coal 
Prices (Limitation) Act, very plainly stated that it was 
the intention of the Government to take such a step. 
Naturally, no business of any account has been arranged 
since the order was issued last week except in those cases 
in which immediate supplies were requisite to complete 
eargoes. Otherwise operations have been at a standstill. 
It was only to be expected that buyers would profit from 
the experience of May last, when it became necessary for 
exporters to take out licences for shipments to neutral 
countries. The restriction placed on shipments and the 
delays incurred in getting licences had a very strong bear 
influence on the market and prices fell away from any- 
thing up to nearly 10s. a ton. The chances are, therefore, 
that an extension of the order to allied countries will 
exert a further depressing effect upon the market, and 
consequently a fall in prices is expected and everyone has 
been waiting for the decline. Assuming that merely 
delays are entailed in getting licences, this will cause 
dislocation in the trade, while if the Coal Exports Com- 
mittee exercises its powers and withholds licences a slump 
in coals is inevitable. The Government has now, in fact, 
placed the control of the export trade entirely in the hands 
of the Coal Exports Committee, and in doing so it has 
the means of making coal prices exactly as it wants them. 
It may be that the Government intends employing its 
powers temporarily as the authorities must know that 
the contracting season for 1916 is now coming along, and 
that probably later on, when they have fixed up their 
prices, then the utmost freedom will be given in the matter 
of exports. It was because the coalowners could see that 
between the Coal Prices (Limitation) Act and the powers 
of the Coal Exports Committee they were fairly boxed 
that they conceived that it was to their interests willingly 
to endeavour to carry out the Act to the best of their 
ability, and that they suggested the framing of a scheme 
to meet home requirements. It is not because they like 
the Act, but because it was to their interests to move in 
the matter. However, the more they have discussed the 
position the more has it become evident that a workable 
scheme bristles with difticulties and, furthermore, that the 
trade of South Wales should have been left, outside the 
scope of the Act. It is doubtful whether 20 per cent. of 
the production of this district is affected, and yet practic- 
ally the whole trade is thrown into a state of chaos. The 
general committee which was appointed by the coalowners 
to discuss and prepare a scheme for carrying out the Act 
held a meeting at which a resolution was passed: ‘‘ That 
it be a recommendation that all colliery owners shall, so 
far as their coal is not required by the Admiralty, supply 
their customers under the provisjons of the Price of Coal 
(Limitation) Act, 1915.” At this meeting reference was 
made to the new order extending the obligation upon 
shippers to take out licences for shipments to allied coun- 
tries, and one of the members of the committee stated 
that a recent deputation was assured by the Chairman 
of the Coal Export Committee that, provided steps were 
taken to ensure that local consumers should get adequate 
supplies of coal, there would be no desire to interfere with 
exports. The general committee, at the meeting at which 
the statement was made, appointed sub-committees, 
however, for the western and eastern districts of the coal- 
field, the idea being that these committees should consider 
in detail a scheme of mutual arrangement among the colliery 
proprietors. These sub-committees have had meetings 
and as far as can be learned the difficulties to which I 
referred last week have been uppermost in the formulating 
of any scheme. The chief trouble arises over the question 
of indemnifying those collieries upon which falls the 
burden of supplying coals for home consumption at 
unremunerative figures, while other collieries export freely 
or supply the Admiralty at very satisfactory prices. The 
collieries in the western district are most hardly hit. The 
position is this, that they are affected or are likely to be 
affected in two ways: first, in being compelled to supply 
home requirements at prices governed by the Act which 
even allowing for the standard advance of 4s. per ton 
leaves them nothing like a satisfactory profit, if there be 
any at all; secondly, should there be any advance in the 
wage rate for miners, the colliery owners will have to face 
this extra cost without the chance of recouping themselves 
to the extent that collieries will that produce coals for 
export only. Before Mr. Runciman’s measure was placed 
on the statute book the Swansea Chamber of Commerce 
pointed out to the President of the Board of Trade the 
adverse effect which the measure would have on the coal 
trade of Western Glamorgan and West Wales. The 
Chamber urged that collieries working under certain con- 
ditions should be exempt from the Bill, and one of these 
conditions was where coal veins give 60 per cent. or more of 
small coal. As a matter of fact, the majority of the 
collieries in West Wales would be affected where outputs 
of smalls average between 55 and 60 per cent. 


The Proposed Scheme. 


On Tuesday there were meetings of the Eastern 
and Western District Committees, when the proposals 
brought forward by each were drafted into one scheme, 
and subsequently the general committee adopted the 
scheme with the idea of submitting it to Mr. Russell Rea, 
the Chairman of the Coal Exports Committee, at an inter- 
view on Wednesday afternoon. The outline of the scheme 
agreed upon is substantially as follows :—(1) That a 
Home Consumption Coal Sales Committee be established. 
(2) That a General Committee be formed of two sub- 
committees—one for the eastern and the other for the 
western part of the coalfield. (3) Every owner shall be 


required to make a return to the Committee of the follow- 


ing :—The quantity of each separate description of coal 
despatched from the colliery during each of the half-years 
ending December, 1913, June 30th, 1914, and December 
3lst, 1914: (a) for home consumption, whether by rail 
or sea (excluding sales to employees under wage agree- 
ment); (b) for bunkers ; (c) for foreign export ; and (d) 
for the Admiralty. Particulars are to be given as to quan- 
tities of all contracts for coal intended for consumption 
in the United Kingdom prior to and uncompleted to 
August Ist, 1915. 


Foreign Shipments. 


Foreign exports last week were fairly satisfactory 
from South Wales ports, taking into account the reduced 
outputs owing to the holidays in the early part of the 
week. The total quantity sent away from Cardiff, New- 
port, Swansea, and Port Talbot was 244,748 tons, or 
110,019 tons less than for the corresponding period of 
1914. Shipments from Cardiff ran to 105,440 tons, the 
decrease compared with last year being, however, 118,871 
tons. From Newport 58,987 tons were cleared, this being 
an improvement of 2227 tons on the same week of 1914. 
Marseilles took 10,255 tons and Rouen 8547 tons. Swansea 
exported 59,185 tons, or 17,174 tons above the quantity 
a year ago, the bulk of the shipments being to France. 
Only 21,136 tons were despatched from Port Talbot, this 
total being 10,549 tons below the figure for the same 
period last year. 


Labour Matters. 


All is not quite plain oo regarding the new 
wage agreement for the coalfield, and at a meeting of the 
Conciliation Board on Tuesday it was mutually agreed to 
invite Mr. Runciman, President of the Board of Trade, to 
assist the parties in formulating the new agreement. The 
main contention put forward by the owners’ side is that 
the Government terms of settlement upon which a resump- 
tion of work was effected should be added on to the old 
agreement and that the latter should still be operative 
where it is not altered by the new agreement. The work- 
men’s representatives, however, claim that as the old 
agreement is defunct, having expired at the end of June, 
the new agreement should be quite independent of the 
old one. Therefore no reference should be made to the 
old agreement and that the new provisions should not in 
any way be governed by those previously in operation. 
It was therefore thought that the best course and quickest 
in arriving at agreement would be to call in the President 
of the Board of Trade. It is hoped that before long the 
dispute between the railway companies at Swansea Docks 
and the tippers, which has resulted in stoppage of work 
and dislocation of business, will be settled. At the request 
of the Chamber of Commerce the Board of Trade has 
taken up the matter, and in reply to a telegram from Sir 
George Askwith, Chief Industrial Commissioner, the men 
decided on Saturday last to intimate that they were willing 
to meet the railway companies to discuss the merits of the 
scheme the men have introduced for pooling their earnings 
and equalising the hours of labour for the men employed 
at the various tips. The men’s leading union official states 
that they are quite ready to submit the matter to arbitra- 
tion if necessary. The dispute which arose recently among 
some of the fitters and blacksmiths at one of the ship- 
repairing works at Barry has been settled, and so far as 
this industry is concerned, which at the present is running 
at full pressure, there is now freedom from labour troubles. 


Current Business. 


There has been very little in the way of current 
business this week, the majority of buyers preferring to 
postpone buying in anticipation of values coming down. 
The collieries are well placed for this week, there being 
sufficient tonnage in dock to keep them busy ; but there 
has been very little chartering, and the question of licences 
has resulted naturally in merchants being able to do but 
very little. Meanwhile a considerable amount of tonnage 
has gone away to the States in ballast, and the amount 
of tonnage being offered for employment outwards is com- 
paratively small. Licences have been altogether with- 
held for shipments to Greece and some that had been issued 
have been revoked, so that this has had some effect. 
Furthermore, it is known that an application for a licence 
for Italy for which a Greek boat had been nominated has 
been refused, and this and other incidents which have 
occurred concerning Greek tonnage is causing merchants 
to be chary about taking up vessels of this nationality. 
The consequence is that there is comparatively little 
tonnage available on the market, and as the Admiralty 
is releasing more coal, the tendency of prices is to weaken. 
For supplies this week values are well maintained, but for 
forward shipment quotations are discounted by Is. or 
more per ton. Coalowners are accepting orders from their 
old customers for supplies inland on the basis of the Coal 
Prices Limitation Act, but are not giving them coals in 
excess of what they had previously been taking at these 
figures. As showing the difference it makes one instance 
comes to my knowledge in which coals which could be 
sold at the current market value of 27s. are under the 
Act now being supplied at 17s. The Spanish navy are 
inquiring for supplies of 40,000 tons of Admiralty quality 
coals for shipment between now and October, but mer- 
chants are not keen on the business, which is on c.i.f. 
basis, and so far as can be ascertained no offers have been 
made. It now appears that as regards the Egyptian 
State Railways contract, Messrs. W. Milburn and Co. 
received 30,000 tons, but the only other firm to tender 
successfully was Messrs. Watts, Watts and Co., whose 
quantity is reported to be 60,000 tons. Tenders for 
60,000 tons of best locomotive steam coals for the Midland 
Great Western Railway of Ireland have to be in on the 
16th inst. Patent fuel is a firm market at 33s. to 35s., 
and there is an expanding inquiry for supplies. The 
North of Spain Railways are in the market for 20,000 tons 
over next year, and inquiries are also being made for 
40,000 to 50,000 tons over next year in anticipation of 
tenders being required soon by one of the French railways. 
Coke is not quite so firm, while pitwood is extremely 
quiet, and 24s. to 25s. present quotations are barely 


upheld. 


Approximate Quotations. 
Steam coal: Best Admiralty large, nominal ; 





best seconds, nominal ; seconds, 30s. to 31s.; ordinaries, 


29s. to 30s.; best drys, 30s. to 32s. 6d.; ordinary drys, 
29s. to 30s.; best bunker smalls, 21s. 6d. to 22s.; best 
ordinaries, 20s. 6d. to 2Is.; cargo smalls, 18s. to 19s.; 
inferiors, 17s. to 18s.; washed smalls, 21s. to 22s.; best 
Monmouthshire black vein large, 30s. to 31s.; ordinary 
Western Valleys, 29s. to 30s.; best Eastern Valley 8, 27s. 
to 28s.; seconds, Eastern Valleys, 25s. to 27s. Bituminous 
coal: Best households, nominal; good households, 
nominal; No. 3 Rhondda large, 29s. to 30s.; smalls, 23s, 
to 24s.; No. 2 Rhondda large, 26s. 6d. to 27s. 6d.; through, 
23s. to 24s.; smalls, 21s. 6d. to 22s. 6d.; best washed nuts, 
27s. 6d. to 30s.; seconds, 26s. to 27s.; best washed peas, 
25s. to 27s.; seconds, 21s. 6d. to 23s. Patent fuel, 33s. to 
35s. Coke: Special foundry, 42s. to 43s.; good foundry, 
38s. to 40s.; furnace, 32s. to 34s. » Pitwood, ex ship, 24s. 
to 25s. 


Newport (Mon.). 


Operations on the Newport market continue very 
restricted, mainly owing to the licence question. There 
has been a fair demand for spot coals to enable vessels ¢ 
get away before the 13th, on which date licences are 
required for export to allied countries ; but coals have been 
light for this week’s shipment. Supplies, however, are 
being offered more freely for later loading. Small coals are 
steady. Approximate prices :—Steam coal : Best Newport 
black vein large, 30s. to 3ls.; Western Valleys, 28s. to 
30s.; Eastern Valleys, 27s. 6d. to 29s.; other sorts, 24s. 
to 26s.; best smalls, 22s. to 22s. 6d.; seconds, 21s. to 
21s. 6d. Bituminous coal : Best house, nominal ; seconds, 
nominal, Patent fuel, 33s. to 348. Pitwood, ex ship, 
24s. td. to 25s. 


Newport Metal Exchange. 


The inquiry on the market being better, the iron 
and steel trades show a steadier tone, and with imports 
of semi-manufactures from the United States lower, 
makers are asking enhanced prices. In the bar depart - 
ment, whilst prices rule on the basis of £7 5s. to £7 10s. for 
both Siemens and Bessemer, in some cases 2s. 6d. more 
is asked, and in many the latter figure is named. Welsh 
hematite, which is quoted round 107s. 6d. per ton, has a 
tendency to enhance in value, still being scarce, whilst 
iron ore is unchanged. Forward rails are firmer, being 
in good demand, and £9 to £9 5s. is being indicated. In 
view of the extra restrictions as to exports, tin-plates are 
not quite so steady, and stocks being ample, buyers with 
spot orders can secure slight concessions. Works are 
quoting 3d. to 6d. less on the week at 18s. 9d. for 20 ~« 14's 
and 37s. 6d. to 38s. for 28 < 20°s, Siemens and Bessemer. 


Swansea. 


Business has showed practically very little expan- 
sion, but shipping operations are hampered by tips con- 
tinuing idle owing to the dispute which exists. Anthracite 
coals are firm for all descriptions for prompt loading. 
Dealings, however, are comparatively few. Cobbles, nuts, 
and beans are very scarce and command high figures. 
Steam coals are quiet. Approximate values :—Anthracite : 
Best malting large, 27s. 6d. to 30s.; second malting large, 
27s. to 27s. 6d.; big vein large, 29s. 6d. to 34s.; red vein 
large, 21s. 6d. to 23s. 6d.; machine-made cobbles, 35s. to 
39s. 6d.; French nuts, 40s. to 41s. 6d.; stove nuts, 38s. 6d. 
to 40s.; beans, 26s. 9d. to 29s. 9d.; machine-made large 
peas, 18s. 9d. to 19s. 9d.; rubbly culm, IIs. 6d. to 12s.; 
duff, 6s. to 6s. 9d. Steam coal: Best large, 28s. to 30s.; 
seconds, 23s. to 27s.; bunkers, 21s. to 24s.; smalls, 14s. 
to I6s. 6d. Bituminous coal: No. 3 Rhondda large, 
26s. 6d. to 29s. 6d.; through and through, 23s. 6d. to 
24s. 6d.; smalls, 20s. 9d. to 21s. 3d.) Patent fuel, 308. to 
32s. 





Tin-plates, &c. 


Operations weré resumed at the tin-plate works 
of South Wales and Monmouthshire on Monday after the 
annual holiday extending over a week. There were com- 
paratively few men absent. Production has been checked 
to the extent, it is estimated, of about 350,000 boxes 
by the holidays, and consequently stocks are reduced. 
Prices are, as a result, firmer than last week. The follow- 
ing are the official quotations from the Swansea Metal 
Exchange :—Tin-plate and other Quotations:  LC., 
20 « 14 112 sheets, 18s. 9d. to 19s.; L.C., 28 « 20 

56 sheets, 19s. 3d. to 19s. 6d.; [.C., 28 « 20 « 112 
sheets, 37s. 6d. to 38s.; LC. ternes, 28 « 20 112 sheets, 
34s. Galvanised sheets, 24 g., £18 10s. to £19 per ton. 
Block tin, £151 per ton cash, £153 per ton three months. 
Copper, £68 17s. 6d. per ton cash, £69 2s. 6d. per ton three 
months. Lead: English, £23 per ton; Spanish, £21 per 
ton. Spelter, £72 per ton. Tron and steel: Pig iron : 
Standard iron, 65s. 10$d. per ton cash, 66s. 34d. one 
month; hematite mixed numbers, 95s. per ton cash, 
95s. 6d. one month; Middlesbrough, 66s. 3d. per ton 
cash, 66s. 8d. one month ; Scotch, 72s. 3d. per ton cash, 
72s. 9d. one month; Welsh hematite, 105s. to 107s. 6d. 
dd.; East Coast hematite, nominal ; West Coast hematite, 
nominal. Steel bars: Siemens, £7 5s. per ton; Bessemer, 
£7 5s. per ton. Steel rails, heavy sections, £9 2s. 6d. 
per ton. 








MUNITIONS AND INVENTIONS. 


Tr is officially announced that the Minister of Munitions 
has constituted a Munitions Inventions Branch of the 
Ministry, and has appointed as Comptroller Mr. E. W. 
Moir, M. Inst. C.E. and M. Am. Soc. C.E. 

The branch,- which for the present has its office in 
Armament Buildings, Whitehall-place, will have the duty 
of considering projects for inventions relating to munitions 
for warfare on land or matters appertaining thereto. 
The Comptroller and staff of the branch will be assisted 
in their work of examination, and, if thought necessary, 
in the investigation and development of any projects that 
may be considered worthy of being developed, by a panel 
of honorary scientific and other experts. 

The following gentlemen have accepted Mr. Lloyd 
George’s invitation to act on this panel :—Colonel Goold 
Adams, Mr. Horace Darwin, F.R.S., Mr. Macdouga 
Duckham, Mr. W. Duddell, F.R.S., Mr. Sebastian Z. de 








Ferranti, D.Sec., Professor Glazebrook, F.R.S., Sir Robert 
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Hadfield, F.R.S., Professor J. S. Haldane, F.R.S., Colonel 
N. B. Heffernan, Sir Alexander Kennedy, F.R.S., Mr. 
F. W. Lanchester, Professor A. P. Laurie, , Froteesor Vivian 
Lewes, Mr. Michael Longridge, Dr. W. H. Maw, M. Inst. 
C.E., Sir Hiram Maxim, Captain Moore, *. N., Sir Henry 
Norman, Mr. F. G. Ogilvie, C.B., Major -General G. K. 
Scott-Moncrieff, Mr. Wilfrid Stokes, Mr. James Swinburne, 
F.R.S., Sir Joseph John Thomson, F.R.S., Mr. A. J. 
Walter, K.C., and Mr. C. J. Wilson. 

All communications should be addressed to the Comp- 
troller at the above address, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


COMPOUND versus SIMPLE LOCOMOTIVES. 

Sir,—I have watched the performance of compound loco- 
motives in France, and I have come to the conclusion that for 
high-speed work there is little gain over a simple locomotive 
properly designed, properly handled and not overloaded. 
Certainly this has proved to be the case on the Great Western 
Railway. Although the locomotives compared were not 
similar, they possessed in common one feature which in other 
comparisons have usually been in favour of the compound, 
namely, the boiler pressure. 

After all, if the weight of steam exhausted per revolution 
from a simple is not greater than from a compound, then 
there is no gain in compounding save that due to less variation 
in cylinder temperature. At moderate speeds, say, 30 to 40 
miles per hour, both engines may be exhausting the same 
weight of steam, but the simple will exhaust a smaller volume 
at a greater pressure, producing sharp blasts, whereas the com 
pound will exhaust greater volume at less pressure, the exhaust 
being softer and more prolonged. At higher speeds—- 60 miles 
per hour—or over, this distinction diminishes greatly or dis- 
appe ars. 

It is obvious that I refer to superheated engines in which, 
especially in the case of simples, expansion can be carried to a 
much greater degree. But this fact contributes only a small 
gain in the economy of superheating. The principal gain and 
one seldom mentioned is due to the fact that a given amount of 
steam leaving the boiler is expanded into a greater volume 
without reduction of pressure, except a small amount caused by 
passing through the superheater. ‘The Pennsylvania Railroad 
has found that the greater superheat the greater economy, even 
though the exhaust contains a considerable amount of superheat, 
the only limit being the practical considerations as lubrication, 
&c. This brings up another interesting point. With 100-car 
freight trains, all air-braked, of course, the train-pipe leakage 
is so great that the air pumps, often two compound ones, con- 
sume 12 per cent. of the total output of the boiler. For this 
reason the use of superheated steam in the air pump is being 
seriously considered. As steam works full stroke in an air 
pump, there is no utilisation of expansion, Hence the economy 
would be attributed entirely to the greater volume of super- 
heated steam as compared with saturated steam. 

In America sight-feed lubricators are used successfully on 
superheater engines. I do not understand why such is not the 
ease in Europe. 

London, W.C., August 8th. Ww. 


G. LANDON. 


CEMENTATION. 


Sir,—In your issue of May 14th last, page 435, the reviewer 
of Giolitti’s ‘‘ Cementation of Iron and Steel’ makes a state- 
ment which may mislead your readers. He says that the use of 
“the term ‘cement’ to describe all kinds of agents used for 
cementation requires a new ‘ slang ’ meaning to be attached to a 
well-known word.’’ Your readers must have certainly inferred 
that the agents used for cementation are not properly called 
“cements.” But the reviewer is in error, as he or anyone else 
may see by consulting any standard dictionary or good metal- 
lurgical authority. Your own Roberts-Austen said, in his 
“ Principles of Metallurgy,”’ fourth edition, page 56: ** Cementa- 
tion, the name being derived from the * cement’ or compound 
in which the plates were heated.” It thus appears that ‘he 
process itself gets its name from the “cement” in which the 
articles are embedded or heated. 

Jos. W. 

Lehigh University, South Bethlehem, Pa., 

July 6th. 


[Although Professor J. W. 


RIcHARDs. 


Richards is able-—by a quotation 
which had escaped the notice of the reviewer—to find an historical 
justification for the use of the word ** cement ”’ to describe the 
agents used for the carburisation of steel, the fact remains that 
to engineers generally the term “ cement ’’ denotes something 
totally different, viz., a binding agent such as ** Portland 
cement.” Whatever the origin of the word “ cementation ” 
may be, such a term as “* a gaseous cement ” can hardly claim to 
be a satisfactory literary achievement. Thr REVIEWER. | 


PATENTEES AND THE WAR. 

Sir,—I hope that your excellent suggestion for the extension 
of patents will not be allowed to drop. L have just heard from 
the Comptroller that no legislation on the subject is contem- 
plated at present. Consequently, further efforts must be 
made, if possible. Could the Board of Inventions be induced to 
take the matter up ? A difficulty, which increases in importance 
as time goes on, is that complications may arise in the case 
of patents which have expired since the war began. The ques- 
tion is, what is the next step to take ? Perhaps this letter may 
lead to a discussion on the subject. If all owners of patents 
could be induced to write to their M.P.’s the matter would 
probably be taken up in Parliament. 


Guildford, July 8th. C. F. DENDY MARSHALL. 








Tue Instirure or Metatrs..—The following is a list of the 
papers that are expected to be submitted at the autumn meeting 
of the Institute of Metals, to be held in the Rooms of the Chemical 
Society, Burlington House, Piccadilly, W., on Friday, September 
17th, 1915, commencing at 8 p.m.:—(1) ‘* The Corrosion of Gun- 
metal,” by Dr. C. H. Desch ; (2) ‘‘ Metallic Crystal Twinning 
by Direct Mechanical Strain,” by Professor C. A. Edwards ; 
(3) “ Notes on the er: rich Kalchoids,” by Professor 
Brinton and Professor 8. Hoyt; (4) “The Constitution of 
Brasses containing Small es of Tin: A Contribution 
to ~ Mg 4 of the ae System, nig. -Zine-Tin,” by 


Dr. . Hudson and Mr. H. Jones ; (5) (a) “ Structural 
Chena, tn Industrial eee (b) “ Hardness of Copper- 
Zine Alloys,” by Dr. D. Meneghini; (6) “ Specifications for 


Alloys for High-speed Superheat Steam Turbine Blading,” by 
Mr. W. B. Parker; (7) *'The Physical Properties of Metals 
as Functions of each other,” by Mr. A. H. Stuart ; (8) ‘‘ Detee- 
tion of Internal Blow-holes in Metal ewes by Means of 
X-Rays,” by Mr. C. H. Tonamy : (9) ° Thermostat for 
by Ma J. L, Haughton 


Moderate and High Temperatures,” 
and D, Hanson. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


5394. April 9th, 1915.—LuBricatiInG System, Daimler- 
Motoren-Gesellschaft, Fabrikstrasse, Untertiirkheim, near 
Stuttgart, Germany. 


The hollow cam shaft A is driven from the crank shaft B 
by way of the hollow shaft C and the necessary mitre wheels. 
The crank shaft also drives the shaft D, which in turn drives 
the oil pump FE situated within the sump of the crank casing. 
This pump delivers the oil by way of the pipe F to the hollow 
cam shaft A through holes in the walls of which the oil reaches 
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the bearings G. The oil also passes to the outside of the cams H 
through holes drilled in them. On reaching the bearing at the 
driving end of the cam shaft, the oil can pass into two grooves 
J and round a semi-circular groove K into a funnel which leads 
it into the bore of the shaft C, whence it returns to the sump. 
Holes are drilled longitudinally through each of the bearings G 
to permit the oil to flow from one compartment of the cam shaft 
casing to the other.—July 21st, 1915. 


TURBINE MACHINERY. 


18,842. August 19th, 1914.-—-VALVE-OPERATING 
The British Thomson-Houston Company, 
Cannon-street, London, E.C. 

The stem A of the valve passes through a stuffing-box and 
is engaged by a lever B fulerumed at C. When the shaft D 
is turned by the governor the face E of a cam F engages the 
roller G on the lever B and lifts the valve. There is a series of 
these valves arranged in a row and for each valve there is a 
separate cam on the shaft D. These cams are progressively 


MECHANISM, 
Limited, 83, 
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displaced angularly so that the valves are opened progressively 
by the governor. ‘The active faces of the cams are slightly 
concave so that the oscillation of the shaft D causes the valves 
to rise and fall by a small amount \ i and thus keeps 
the valves free from sediment. The two last cams are not concave 
on their faces, as at normal loads these valves are not open and 
have little liability to stick.—July 21st, 1915. 








DYNAMOS AND MOTORS. 


1914. 
A. 


DyYNAMO-ELECTRIC 
Heaton Works, 


OF 
K.C.B., 


—COOLING 


16,986. July 17th, 
Parsons, 


MACHINERY, Sir C. 
Newcastle-on-Tyne. 
This invention relates particularly to the cooling of alternator 





rotors. The solid steel core A is bored axially as at B from one 
end up to a point near one of the journals C. At the foot of 
each longitudinal slot D provided on the periphery for the wind- 
ings, a pipe E is embedded by means of soldering and caulking 
strips F in intimate contact with the metal of the core. A 
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radial hole G leads at each end from the bore B into each pipe 
E. Water supplied by a pump H enters through a fixed pipe 
J into the bore B, and travelling through the holes G and the 
pipes E returns along the annular space between the bore and 
the fixed pipe J. Suitable packing is provided at K.—July 21st 
1915. 
17,331. 
FREQUENCY ELECTRIC CURRENTS, 
Stassart, Brussels. 

The frequency of the current generated by this machine is 
determined by the pulsations of the magnetic flux in the flux 
circuits. A is the stator, B the rotor and C the exciting winding 
in which the high-frequency current is induced. The coils on 
the stator poles are in series and are connected in a manner to 
produce alternately north and south poles. The pitch of the 
rotor teeth D is half the pole pitch. In the position shown the 
flux, passing from pole 3 to poles 2 and 4, traverses the surface 
of the two teeth E E, which magnetically bridge the slots which 
they face. In the following position, removed by half of the 


July 2lst, 1914.—Apparatus FOR GENERATING H1IGH- 
A. Heyland, 96, Rue de 

















N° 17,331 
Cc ! 2 3 4 5 
.) 
A 
Fen 


" | 
D 


| } | Yi 

D EEF £ G G 

rotor pitch, a rotor slot is opposite a stator slot, so that the 

bridging is interrupted. Hence in this position the path of 

the flux lies radially through the teeth and the inner rotor body. 

By placing in the rotor slots windings or copper bars F, as shown 

by hatching, which may be connected to each other in any 

suitable manner, the field in the rotor is neutralised by the 
currents induced therein, so that apart from leakage only the 
first-mentioned part of the field is effective. The magnetic 
bridging may: be produced by the iron surfaces of the rotor 
teeth or by separately inserted bridge pieces G G. In this case 
the rest of the rotor body may consist of electrically conductive 
metal, as shown by hatching. The same counter ampére turns 
as in a short-circuited winding will thus be produced in the 
solid metal, and will serve, on the one hand, to annul the rotor 
dispersion, and, on the other hand, under load, to receive the 
compensation currents corresponding to the load.-—July 21st 

1915. 

22,989. November 24th, 1914. 
ror Evrectric Morors, C. 
Holborn, London, W.C. 

This is an arrangement whereby the current to a polyphase 
commutator motor may be cut off and brakes applied by operat- 
ing a single control lever. The adjustable brush holder A of the 
polyphase commutator motor B is operated in the usual way 
from the speed regulation lever C. The control lever D is 
connected by rod E with the main switch F and by rod G with 
the brake mechanism. The switch F is constructed for reversing 
purposes, each tongue working with two segments. The motor 


CONTROLLING ARRANGEMENT 
B. Burdon, 41, Bedjord-row 
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is fed through the transformer indicated. The brakes are 
normally held on by means of a weight H connected by levers 
and links to them, as shown. This weight is overcome by means 
of air pressure supplied from a reservoir J to the cylinder K, the 
piston of which is connected with the weight lever. A slide 
valve L moved by the rod G controls the admission and exhaust 
of the air to and from the cylinder. The arrangement is such 
that the switch F remains closed for a little while after the brakes 
are put on, so that the motor is not de-energised until it is firmly 
held by the brakes.—July 21st, 1915. 


TELEGRAPHS AND TELEPHONES. 


1007. January 21st, 1915.—MEaANs FOR OBTAINING PERIODIC- 
ALLY INTERRUPTED CURRENTS OF ELEctTRiciry, W. H. 
Grinsted, 20, Lassa-road, Eltham, Kent. 

This invention is particularly applied to the generation of 
pulses of electricity such as is required for the operation of 
automatically actuated selecting devices in telephone installa - 
tions. The invention consists in connecting a battery A in 
series with a direct-current generator B which is designed to 
generate intermittent electromotive pulses of the required 
periodicity preferably of the rectangular form shown at C. 
The maximum electromotive force generated by the machine 
is equal and opposed to that of the battery. D represents the 
constant voltage of the battery. KE and F are current-consuming 
devices connected with the bus-bars GH. As shown at J the 
result of the united action of the battery and generator is that 
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no current flows through the cireuit when the machine is gene- 
rating its maximum voltage, so that at this time there is no 
load on the machine. Also when the machine is generating 
zero voltage there is no load on it, although the maximum 
current is then flowing in the cireuit from the battery. The 
load is thus small and practically constant, so that in practice a 
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small motor is sufficient to drive the machine. The generator 
consists of a shuttle-wound armature K provided with a two- 
part commutator and a pair of adjustable brushes. The size 
and shape of the pole shoes L of the separately excited field 
magnets are designed to give the required voltage curve.— 
July 21st, 1915. 


MEASURING AND TESTING INSTRUMENTS. 


17,109. July 18th, 1914.—Measurtna DISTANCES UNDER 
WATER BY MEANS OF REFLECTED SouND Waves, A. Behm, 
Hardenbergstrasse 31, Kiel, Germany. 

The hull of the ship is provided with a transmitter A and a 
receiver B. The transmitter is an under-water syren composed 
of a funnel C, a membrane D and a dise E rotated by an electric 
motor F. It is operated by pressure water supplied from the 
pipe G. The sound waves emitted are reflected from the hull 
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of another vessel or from the bottom of the sea into the receiver 
funnel H, where they strike a glass plate J attached to a tuning 
fork K. This fork carries a glass rod L, provided with a ball M, 
which is illuminated. The amplitude of vibration of the ball M 
is measured by means of the microscope N and gives a figure 
proportional to the distance between the ships or the depth of 
the sea.—July 21st, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


4972. March 31st, 1915.—MacuHINE For ReEparrine Saws, 
A. Ransome and Co., Limited, Newark-on-Trent, and 
another. 


This machine is intended for patching saws that have developed 
cracks or other small defects. Its object is to groove the saw 
at the defective part and to cut a patch exactly to fit this groove. 
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The groove is cut by the milling cutter A, which is driven by 
way of the wheels B and C from the handle D. The cutter 
spindle E is mounted on a rotatable circular plate F, which is 
caused to rotate at a slow rate by the epicyclic gearing G H J K. 
The two wheels GH are connected together and are journaled 


to the dise F. The wheel J is loosely journaled on the boss of 
the wheel K, but during the cutting of the groove is held 
stationary by throwing the detent L into the teeth of the wheel 
M. This wheel meshes with a wheel N fixed to the boss of the 
wheel J. The axis of the cutter A is thus caused to move slowly 
through an are of a circle. P is the saw being grooved. ‘To 
eut the patch the cutter and the dise F are moved through a 
right angle—as shown in the second figure—and the detent L 
is taken off the wheel M. The patching metal Q is held in a 
carrier R fixed to the spindle S of the wheel M. The dise F 
is held against rotation by the pin T and set screws U. Under 
these circumstances the wheel K becomes fixed and the wheel 
M with its spindle and the carrier R is slowly rotated. ‘The 
patch is thus milled to the same radius as the groove, and is 
afterwards silver-soldered into the groove.—July 21st, 1915. 


SHIPS AND BOATS. 


21,140. October 17th, 1914.—HypropiaNne Vesset, Société 
Anonyme des Etablissement Nieuport, 46, Boulevard du 
Point du Jour, Issy-les-Moulineaux, Seine, France. 

The feature of this invention lies in the fact that the steps A 
on the two lateral floats B are pivoted wedges, the inclination 
of which may be adjusted by means of hand gear C to meet the 
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most suitable requirement of any given set of conditions. Their 
adjustment differentially may also be employed to steer the 
vessel. The main hull D may be of any desired form, with or 
without steps on the bottom.—July 21st, 1915. 


MISCELLANEOUS. 


4526. March 23rd, 1915.—Lusricatine DEvIcE FoR SPINNING 
SPINDLEs, Fichtel and Sachs, Schulter Strasse, Schweinfurt, 
Germany. 

At its lower end the spindle A is surrounded by a casing B 
formed with flanges for the driving band and fitting over a sleeve 
C fixed on the bobbin frame. Within the sleeve C is a bush D 
between which and the spindle bearing balls are introduced. 
The end of the spindle is bored out at E, the bore so formed 
communicating through inclined holes F with the outside of the 
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spindle just beneath the upper ball race. Fixed at the end of 
the bore E is a tube G which dips into an oil reservoir formed 
within the sleeve C. The bore of this tube is conical, the smaller 
end being downmost. As the spindle rotates the oil ascends the 
conical tube under the influence of centrifugal force. The 
interior of the tube.G may be screw-threaded to assist the lift 
of the oil, or it may be provided with a small fin to ensure the 
rotation of the oil with the spindle.—July 21st, 1915. 








From the first day of the war the Orleans railway system 
passed entirely into the hands of the French military 
authorities, and between August 2nd and 5th nearly 
1500 trains carried men to centres of mobilisation. From 
then until August 19th trains took these troops from the 
centres towards the frontiers, and at the same time 
transported soldiers from Algiers and Morocco. In this 
period 57,000 passenger and freight cars were used for 
the conveyance of 600,000 officers and men, 144,000 
horses, 40,000 guns and gun-carriages, &c., and 64,000 
cases of supplies of various kinds. This enormous service 
is said to have been carried out with remarkable precision 
and order and without the smallest accident to military 





on @ pin provided on the hand wheel D. The wheel K is fixed 


trains. 





—S 


THE ACQUISITION OF ENEMY PATENT RIGHTs, 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria op 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon Lritish 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for Tuk ENGINEER by Lewis Wm, 
Goold, Chartered Patent Agent, 5, Corporation-streep, 
Birmingham. It is desirable in the first instance to obtain, 
the latest particulars upon the Patents Register, 1/ any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of eight of the patents given below £35 and 01 each 
of the remainder £26 have been paid in renewal fees, 


No. 26,075/07.—Miners’ safety lamps. The kindling cevieg 
comprises a steel milled-edge wheel which is mounted on g 
rotatable spindle and against which is pressed, by means of 
spring, a block of pyrophoric material, such as an alloy of iron 
and cerium. In operation the button is drawn dowiuwards 
and rotated so as to lengthen the spindle temporarily, its travel 
being limited by means of a pin working in a slot. The whole 
device can then be pushed upwards to raise the wheel to the 
level of the top of the wick tube. If the wheel is then rotated 
by means of a button a shower of sparks is emitted to ignite 
the wick. The device is then withdrawn from the flame and the 
spindle is brought to its original length by rotating the button, 
Fillunger, A., Austria. 

No, 26,129/07.—Ammunition wagons. In a tip-up ammuni- 
tion wagon provided with a protective shield the shield forms 
the seat back while travelling, and increases the protected area 
during action. The front parts of the doors form the seat, 
Krupp Akt. Ges., F., Germany. Dated February 20th, 1907, 

No. 26,306/07.—Printing and issuing tickets. Relates to 
apparatus for printing and registering railway tickets, \c., of 
the type described in specification No. 27,130, A.D. 1906 —see 
THe ENGINEER, dated July 2nd, 1915—in which loose type- 
plates are transferred from a magazine to a printing device aud 
afterwards returned. The printing device is movable over a 
fixed magazine, which may serve as a wash-basin for the type- 


plates. Kegina Maschinenfabrik and Friedlein, H., Germany, 
No. 26,322/07.—Alloys. An aluminium alloy contains 


copper 1-5 and magnesium up to 2 per cent. A specific alloy 
contains copper about 4 and magnesium 0.25-0.5 per cent, 
Centralstelle fir Wi haftlich-Technische Untersuchungen 
Ges., Berlin. Dated January 10th, 1907. 

No. 26,435/07.—Internal combustion engines; igniting; 
starting. he action of the electro-magnetic sparking plugs 
is rendered more certain by arranging an interrupter in parallel 
with the plugs, a distributor being employed to connect up the 
plugs in proper rotation. A self-induction coil is arranged in 
circuit with the battery. The adjustment is such that there is 
a temporary short circuit when one of the plugs is switched 
into circuit by the distributor and the interruption takes place 
before the break of the circuit to the plug. This causes an 
extra current impulse to pass through the particular pluy lead 
then in circuit. A hand switch may be fitted in parallel with 
the interrupter to facilitate starting. Bosch, R. (firm of), 
Germany. Dated February 7th, 1907. 

No. 26,436/07.—Sparking plugs. A ring of copper or like 
metal bears upon the outer cylindrical shell and the coned surface 
of the insulation so as to exert a wedging action. ‘The edge of the 
casing is turned over after assembling the parts to retain the 
ring in position. A packing ring may be inserted between 
the insulation and the shoulder on the casing. Bosch, K. (firm 
of), Germany. Dated December 7th, 1906. 

No. 26,515/07..-Ammunition ; projectiles, ordnance ; fuses 
for projectiles. In an armour-piercing projectile having a 
chamber which is contracted towards the point, the arrange- 
ment being such that the cross section of the explosive near the 
point receives the pressure of the whole charge when the pro- 
jectile strikes, the contracted part is filled in with wood or other 
substance of small compfessibility, to afford a supporting surface 
for the charge and prevent the surface pressure on impact 
from being suflicient to ignite the explosive ; in addition, a 
delay-action device is fitted to the fuse. Krupp Akt.-Ges., F., 
Germany. Dated March 9th, 1907. 

No. 26,590/07.—Furnaces ; gaseous-fuel furnaces. Air and 
gas, supplied in parallel streams to the combustion che »ber of a 
gas-fired furnace through ports, are mixed by beiag vaused to 
impinge upon an adjustable block. Depending baffles and a 
second adjustable block may be fitted. The arrangement may 
be applied to a furnace for heating vertical retorts. Bueb, J., 
Germany. 

No. 27,079/07.—Ordnance ; sights. The attachment bar 
of the sights is adjusted by means of a rack and a spiral pinion 
in a box arranged in front of the trunnions and pivoted to a 
bracket, which is bolted to one of the trunnions or to a cradle. 
The bar is always concave towards the trunnion axis. Krupp 
Akt.-Ges., F., Germany. Dated February 28th, 1907. 

No. 27,134/07.—Coating metals. Cylindrical or approxi- 
mately cylindrical articles such as pipes, boilers, &c., are intern- 
ally coated with lead by first coating the article internally with 
tin or zinc in a known manner, next rotating the article 
and heating to melt’ the tin or zinc, and then introduc- 
ing molten lead, which is distributed over the walls by centri- 
fugal force. The rotation may be effected by securing the pipe 
in a chuck in a lathe, the lead being prevented from running 
out of the pipe by flanges at the ends. In the case of hollow 
bodies of small diameter a lead pipe may be introduced into 
the body which has previously been coated with tin or zinc, 
and the whole is rotated and heated until the lead is melted. 
The impurities in the lead will be found on the inner surface and 
may be removed by turning or boring, leaving a coating of pure 
lead. Schutze, P., and Przyrembel, J., Germany. Dated 
December 19th, 1906. 

No. 27,232/07.—Electricity, measuring ; quantity meters of 
the commutator-motor type with permanent magnets are 
provided with means for varying the commutation so as to 
produce increased torque at low speeds and thus compensate 
for the increased friction. Meyerling, W., Germany. Dated 
April 19th, 1907. 











THE impact resulting from the presence of flat spots 
on railway wheels under different loads and at different 
speeds has been studied at an American university by 
means of an instrument that records the force of the blow 
photographically. It has been found that a wheel with 
a flat spot 3in. long strikes a blow of 104,000 Ib. with the 
car going at 16 miles an hour and carrying a load of 
20,000 Ib. Under similar conditions a flat spot 1 in. 
long produces a blow of 20,000 Ib., and a flat spot 2in. long 
a blow of 25,000 Ib. 








Ave. 20, 1915 





THE ENGINEER 


171 








THE UPKEEP OF RAILWAY CARRIAGES. 

In sundry issues during the first half of the present 
year we have given some particulars of the upkeep 
of locomotives, together with the cost of running 
them and particulars of their earnings. We now 
propose to give particulars of the cost of renewing 
and repairing railway carriages, horse-boxes and 
passenger rolling stock in general. All the companies 
which appeared in the locomotive returns are repeated | 
here except the Alexandra Docks, since the number 
of its carriages is too small for notice. We have 
again omitted the Metropolitan, because, although 
it has steam-worked rolling stock, its maintenance is 
mixed up with that of the electric stock. In addition 
to the jointly owned lines, e.g., the Midland and | 
Great Northern, Somerset and Dorset, which have | 
their own locomotives and rolling stock, there are 
others, e.g., the Cheshire Lines Committee and 
Manchester, South Junction and Altrincham, which 
have their own rolling stock, although no locomotives. | 
All such companies are omitted from our review, 
because their accounts are not public property. 

We are dividing, on this occasion, all the companies | 
to be reviewed into eight groups. These are (1) the 
heavy companies, (2) the tri-partite companies, | 
(3) the southern companies, (4) the minor English 
companies, (5) the smallest English companies, | 
(6) the Welsh companies, (7) the Scottish, and (8) the 
irish. The calculations we give are not to be found | 
in the reports of the companies, but have been worked | 
out by ourselves from the figures in the reports. | 
We are indebted to the secretaries of the respective 
companies for the reports, and to them we again | 
tender our thanks. 

When we commenced this series the annual reports | 
for 1914 were not available. This is no longer so, | 
but as for reasons now well known the reports for | 
1914 do not contain that information on which our 
articles are founded, we continue to base our com- | 
ments on’ the reports for 1913. Seeing that our | 
main object is to compare company with company, | 
the reports for 1913 serve our purpose equally as | 
well as would those for 1914 were the latter complete. | 

Two points must be remembered in a study of the | 
figures we are about to give. The first is that the | 





returns for 1913 were the first to be compiled under | 


the new form of accounts ordered by the Railway 
Companies (Accounts and Returns) Act, 1911, and 
for that reason, whilst the figures are sure to be 
correct, there is bound to be variation among some 
of the companies in their methods of charging. The 
other is that many items which, by their amount, 
attract attention, could be explained. We are not, 
however, asking the responsible officers for their 
comments on any point, and we therefore simply 
offer the figures without any observations. 
NUMBER OF CARRIAGES AND SEATING 
ACCOMMODATION. 
With the new accounts we are able to put a value 


on the earning capacity of each company’s rolling | 


stock, as not only the number of coaches but also 


the number of seats of each class are now known. The | 


following table gives the number of coaching vehicles, 
seats therein, and of other passenger vehicles of the 
heavy, tripartite and southern companies : 


| Great Western, Midland, North-Eastern and Lanca- 
| shire and Yorkshire. 
| included in the heavy lines, but as we cannot fairly 


Great Western 1119 out of 3011. It is not 
our intention to give actual, but only propor- 
tionate figures. Thus, in stating the number 
of vehicles renewed and repaired the actual number 
will not be given, but the proportion renewed or 
repaired of the whole stock of the company concerned. 
Similarly, the cost will not be divided by the number 
dealt with but by the whole stock. It should also 
be noted that the figures relate to the whole of the 
coaching stock—passenger-carrying vehicles, mail 
vans, brake vans, horse-boxes, &c. &c. 

Three further observations are necessary before 
we come to the figures. The first is that many 
vehicles find their way into the shops more than 
once during the year, and therefore the instances of 
repair may be greater in number than the total 
vehicles owned, and thus the proportion will be 
higher than cent. per cent. The second point is 
that the position of each company in these tables is 
contingent on what it chooses to return as having 
repaired. The more scrupulous a company is the 
worse may be its position. Unless there be uniform 
action as to what is ‘“‘a repair,’ the comparison 
cannot. be fair. It would seem also necessary that 
some instruction be given the companies as to what 
differentiates between a heavy and a light repair. 
The third point is that whilst the statistical tables 
separate heavy and light repairs the financial returns 
put all under the only heading—repairs. 


THE HEAVY COMPANIES. 
These are the first five companies mentioned in the 
table first given, the London and North-Western, 


The last named is not usually 


include it among any other grouy, and as it has a very 
heavy traffic, we have treated it as a heavy company. 

The following table shows the amount of work 
that was done during the year 1913 in renewals, 
heavy repairs and light repairs, and the cost of the 
same, together with the cost of the maintenance 


TABLE IT. 


| 
| 
| 
| 
| 














- s | a 
= 3 3 eae ee tty E 3 
eai--3- | ots 1s 
2/2 | 3) 4 | 32 
es | 3 = s | s ° 
ans.2 | +.B 
Zz o im | 
Percentage of coaching stock: | 
Renewed: =. 30 4 cd 1B. | SOB 2-8 | 24 1-4 
Heavily repaired ... ...| 38-6 | 52-5 | 27-5 | 3'-8 | 19 
Lightly repaired... ... ...| 108-2 | 290-2 | 80-5 | 97-5 | 94-4 
Percentage of cost to total) | 
number of vehicles: } 
For renewals ... ... £| 18:4} 9-4) 10-8 | 15-2 | 10-3 
| Forrepairs... ... ... £) 31-8] 30-5 | 29 | 29-9 | 21-6 
| Cost of maintenance coaching | 
stock : | 
| Pervebicleowned ... £| 59-3) 53-8 | 59-3| 68 | 37-3 
eee i. cn ia BY E-B -B if BaD Ae 





of coaching stock. The last includes superintendence, 
renewals, repairs, workshop expenses, and the 
transfers to or from suspense accounts. 





TABLE I. 
| | | 
> oo ag a é , ee ae oe eee ae 
zs B on ae 3 F E £ | 8s | sf | .8t 
mie) at ae ek ead a Bl Bie 
t= " g EI sa} 3s Ss et = ae SB: | eso 
cs s = am ae] 7 ~ | oS ea 2 © 
oO”. = a ” 4 x Ser | eee a6 Fic 
&3 = 5 = §,° 2 g ¢ | 8&3 = Sos 
ee Bee Se oa See Se ee le 
a, 4 4 | So oS a Ne me 
Ordinary passenger car- | | 3 ae | | 
ringes... ... ... ..| 5,946 | 5,573| 4,678| 5704| 3,980| 2763| 4,048| 1,647| 3,260] 3,219) 2,242 
Restaurant ca 11 | 56 | &4 17 4 | 48 56 | 29 -- o 
Sleeping cars... ... 43 | 12 23 18 aed 21 = —- | =— — — 
Rail motor vehicles... 7 | 101 | : 5 WJ 6 _ 4 26 8 3 
Electrie power vehicles) — | 60 117 110 | = 12 | 29; — 132 











Total passenger carri-| | 
































MCS oe oe | 6,107 | 5,802) 4,902] 3,854 | 4,160) 2,843 | 94,096) 1,720] 3,344) 3,227 | 2,877 
| | | 
First-class seats. 31,509 | 30,080 | 30,237 | 19,175 | 22,562] 15,069] 24,328 7,628 | 25,092 | 22,668 20,776 
Second-c'ass seats ...| 7400; — _ — —_ 8, 34,632 — | 21,708] 33,611 2,731 
Third-class seats... ...| 227,174 | 261,116 | 199,576 | 172,952 | 212,970 | 102,913 | 137,180 | 67,878 | 125.616 | 87,038 | 103,391 
| al | leaghabenih i anual (a pa — 
Total seats 259,423 | 291,196 | 229,813 | 192,127 | 235,532 | 126,742 | 196,140 75,500 | 172,416 | 143,317 | 126,898 
Post-office vans... .. | 67 30 16 WE cok ry 18 M4 1| 12 FI 3 
Luggage, parcels, and| | 
brake vans... ... ...) °1,949| 577 682 292 176 280 478 104} 756 591 343 
Carriage trucks “i 389 351 224 163 193 201 | | (at 218 156 
Horse-boxes ... 2. ...| 786 896 489 450 152} 314 544) 166 394 18% 258 
Miscellaneous | “ae 1,019 406 45 36 | 55 484| 569 | 1 37 28 
Total other coaching} | ee 
vehicles ... ... ...| 3,402/ 3,011) 1,944} = 1,025| 526) = 850] 1,721 951 | 1,384} 1,040 788 
— _ | eee | —_——_—— SE es 


6,846 | 


Total coaching vehicle 9,507 | &,813 


The only comment that can apparently be made 
on the above figures is that the ‘‘ miscellaneous other 
coaching vehicles’? entry requires amplification. 
The London and South-Western appears to have 
found designations for all its 1384 other coaching 
vehicles except one, and the North-Eastern for 
980 out of 1025, but the Great Central labels 569 
“miscellaneous” out of a total of 951, and the 


4,879 4,686! 3,698 








We are now in a position, thanks to the new form 
| of accounts, to see what each seat earns and how 


a year. In the latter we cannot include season ticket 





| so, as certain accommodation is necessary for them. 
When we come to the receipts we have included the 


| Many passengers, on an average, each seat carries in 


holders, but we can include workmen, and have done 


on the ground that the latter are issued at such a low 
rate as not to justify our going to the trouble to make 
the calculations. 

The number of passengers carried per seat and tlie 
receipts for the five heavy companies were :— 


Taste IIT. 


Midland. 
North-Eastern. 
Laneash're and 

Yorkshire. 


London and 
North-Western. 
Great Western. 








Average number of passen- 
ers per seat: 

Ist class per Ist class seat 49 54-2 
2nd class per 2nd classseat 380 
3ri class, exclading work- 

men, per 3rd class seat 308 357-3 352-5 346 240-7 
3rd class, including work- 

men, per 3rd class seat 400 411-5 504-9 386-5 318 
Receipts from ordinary pas- 

sengers and season 

tickets, but excluding 

workmen : £ £ £ £ 
Ist cliss per Ist class seat 25-8 19-4 12-6 15-3 12-7 
2nd class per2 dela sseat| 7-8 = a — Sor 
3rd class per 3rd classseat' 20-7 19-7 =:17-6-16-1_—-10-4 


40-55 63-5 61-2 





THE TRI-PARTITE COMPANIES. 
Under this heading come the three companies— 
the Great Northern, Great Eastern, and Great 
Central—which proposed to have a working union. 
The Great Central, we fear, cuts a very poor figure 
when compared with the other two when passenger 
traffic is concerned; although, strange to relate, 
they all come together as respectively eighth, ninth, 
and tenth among the eleven principal railway: com- 
panies in the matter of third-class traffic. 
The work done to the coaching vehicles and the 
cost thereof, also the earning capacity for these three 
companies, is seen in the following table :— 


TABLE IV. 








35/36! #3 
go | £2) 82 
Os Os oo 
Zz = _ 
Percentage of coaching stock : | 
ated nee ee peer 4-05 1-7 1-3 
Heavily repaired < 28-2 28 31-3 
Lightly repaired Sim seehclaae/ acm  oca] OCG amar Ean 
Percentage of cost to total number of 
vehicles : 
For renewals £ 15-8; 12 17 
Wr COMER. coin ne ieds? cel son THe) Se! BS ORD 
Cost of maintenance, coaching stock : } 
Per vebicle own se wée- sie. <2 el A See OS 
tn ee ee 1-2 2-03 
Average number of passengers per seat : 
Ist class per Ist classseat ... ... ... 47:5 63-7, 50-18 
2nd class per 2nd classseat ... ... ... 46-8 60-7 — 
3rd class, excluding workmen, per 3rd 
CON BOM in sc aoe sts wks, ano | SEO 374-4 
3rd class, including workmen, per 3rd 
Cg ae ee OE See Ne 681-7 451-3 
Receipts from ordinary passengers and | 
season tickets,, but excluding work- | 
men: 
Ist class per Istclassreat ... ... £ 17 12-2; 8-6 
2nd class per 2nd class seat ... ... £ 6:3 8-7 -- 
3rd class per 8rd class seat... ... £ 15-6, 14-8/ 12-6 








THE SOUTHERN COMPANIES. 
These are the London and South-Western, South- 
Eastern and Chatham, and London, Brighton and 
South Coast. Their table is :— 


TABLE V. 








5 ed ae 
Ze 82) 3% 
eZ S| 8-8 
3 3S 3 sO 
os "= | 8s 
ae QO oan 
8&s| 3 Aes 
Sze Bc = 
R RE an 
Percentage of coaching stock : 
Renewed Ree ee 1-7 +53 -73 
Heavily repaired 19-1 «17-5 | 16-6 
Lightly repaired ses: “aie, 2 peices ton BL Noga Rees | 
Percentace of cost to total number of 
vehicles : | 
Oe RN 5. ind: levees mand, ed 9-2) 11-5 
POR PONG ceo ie Se Se BY AE BT | 
Cost of maintenance, coaching stock : 
Per vebicle owned ... ... ... ... £) 38-2 48-6) 45 
PON cs nk ay tee Mes ESO Te 1-1 
Average number of passengers per seat: | 
Ist class per Ist class seat ... ... ...| 59-6 83 88-3 
2nd class per 2nd class seat... ... ..., 101 103-2 | 56-8 
3rd class, excluding workmen, per 3rd 
he Rees Se 443-8 
3rd class, including workmen, per 3rd 
CRN NONE oo Sse otras ays oe Siento, AO 644 535 
Receipts from ordinary passengers and 
season tickets, but excluding work- 
men: j 
1st class per Ist class seat... ..., £) 14-5 | 32-2 19-2 
2nd class per 2nd classseat ... ... £ 15-6) 21-9 10-8 
8rd class per 3rd class seat... 2. ££ 17-9) 21-7 17-9 





What we should call the minor companies are the 
‘Furness, North Staffordshire, North London, and 
Hull and Barnsley. The English companies that 
remain are the Maryport and Carlisle, Midland and 
South-Western Junction, Stratford-on-Avon and 
Midland Junction, and the Wirral. These eight com- 





| season ticket receipts, but excluded workmen’s fares, 


panies own the following stock—see Table VI. 
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TaBur VI. ; | WELSH COMPANIES. 
eed ys ceed | There are six Welsh companies to be noticed. 
: 3 SA |g = | Placed in alphabetical order they are :—Barry, 
: 2 8 Z ES Ss.) ae, Brecon and Merthyr, Cambrian, Neath and Brecon, 
Z 23 2 & | 23 332/¢28]} ¢ | Rhymney, and Taff Vale. Tables IX. and X. show 
Fa SE 4 a Re | Pia & | Sc 5 the amount of stock owned and their record. 
i Ze $ = PS |sss| 388 - | , 
= - 3 = a” | S37 es? Taste IX. 
R Z a a oo DS | — : : ale - 
= < | : 
as = eke Ee € 3 B s 
Ordinary passenger carriages Fe os teh in BE ole 256 334 611 78 59 98 17 72 eh € “&s a is 
a ee aan ne 1 3 _ _— _ —_ — 5 SE = 3 3 eo “a 
Total passenger carriages ee oa ee ig ne es Se 257 337 611 78 59 98 17 mT $3 = | Sal 4 % 
Ist class seats... . Bes mt PAS ar cig) es 768 1,289 5,136 332 192 $14 80 972 | 6 Co 14 a & 
RE Sel aa uc sce es — — 7,420 — a Be 2 ae TERY (ARSENAL EGE Ro poe ee | 
oo EE EOE 12,463 14,840 2931 2460 | 2888 560 2328 . 7 
Totalseats .. .. . . 2. 2 2 MZ CE} 12908 | 13,752 | 97,896 | 3263 | 2652 | S202 | 640 | 3300 | Ordsoary pa vonger car. us| 7s| onl cai nel on 
Post-office vans. tet see nee ee aes - = oan oe ibe ae 1 Rail motor vehicles ... 2); — -- _ 1 16 
Luggage, parcels, and brake vans |. |. .. 1. ... 30 23 102 ll 13 | 3 1 _ | Total passenger car- 
Carriage trucks... ees Beh eee cans) ne 13 29 = a ee Pr = SN MONS a se al AES | aS | Se RT | 327 
MORIN asec we Hee Cla ne on = cS) Peasy Hsp, (es - 27 47 a 10 6 3l 10 — | Istelassseats ... ...| 454] 156 | 1177 70 | 332 966 
Miscellaneous .. © oclte. nenee catechins snus 7 92 — 56 | 29 -= ae 2nd class seats ... ...| 710| $29| — 580 1,288 
Total other coaching vehicles ... .. ... ... 0... 99 191 102 88 | 27 65 11 1 | 3rd class seats... _..| 5520 | 2840 | 8677 | 1270 | 5350 | 14/539 
Totalenmebiag vebitien _...0 6.0 5s ass see tes we 356 528 713 161 | 86 163 28 73 Total seats ... ... ...| 6684 | 3116 | 9854 | 1310 | 6462 | 16,793 
a : ! | Post-office vans ... _ _ 2; — — — 
| Luggage, parcels, and 
THE MINOR COMPANIES. SMALLEST COMPANIES. | ‘ brake i fie ee “4 - re 5 = 58 
5 : Bisse ove we ‘ 
The results of the Furness, North Staffordshire, | The following table applies to the Maryport and —— chreagg i 2 1}. a7 1 2 1 
North London, and Hull and Barnsley are seen in| Carlisle, Midland and South-Western Junction, | Mi-cellaneous _ ... —-|- 9; —|-— : 
the following table :— | Stratford- on-Avon and Midland Junction, and Wirral. | Total other coaching A : 
| vehicles... 16 13} 109 6 28 85 
TaBie VIL. TaBLe VIII. | Total coaching vehicles| 154 Be 8&6 | 340 33} 141 412 
s| 32 z It is open to question whether it ar not have 
Z =| 9 Bs = <E 63s | been fairer to the Cambrian if it had been included 
e pee} a | £ ao a a 28 3} 6G ° ° . 
2|8E| 3 S$ 888 35£ > = | among the minor companies in Tables VI. and VII. 
S| 4e/ s =5 | $25 BES] Sat £ | Whilst about 80 per cent. of its lines are in Wales 
aha =| 3 ma | BS sas z £2 £ |the Cambrian enjoys none of the benefits of the 
Ree ae PP tad OD . RS ls |s8°l\ se" | thickly-populated territory such as that served by 
Percentage of coaching st eS | | = 2 | the other Welsh railways. It is, however, easy for 
Renewed... | — | 36] — — ee —____-— __-— --—_' ---_ anyone interested to compare the Cambrian with 
see repaired... ees eee nee p ‘ lem” 39.4 a 2 Percentage of coaching st stock : those, e.g., the Furness and North Staffordshire, it 
ightly repal o4-0 14 *f | 204- mnewed a _— - _ — | 3 
Percentage of cost to total number re Heavily rer ee ac) es ccs) DOD | 20 3-6 30 | most resembles, = reference to Tables VI. and VII., 
of vehicles : Lightly repaired... 28 74-8 71-4. 33 | and, in particular, to Table XI. 
Forrenewals ... ... ... £) — | — | 19-2| — | Percentage of cost to total number, The position occupied by each of the twenty-five 
ae = poe om es 18-3 | B-1| 21-2) 16 a =o e| companies in the foregoing tables is indicated in 
‘os orrenewals ... ... ... -- - = — |r : : 
ok | For repairs ... £|\ 14-1] 14:8 9.8 51-4 Lable XI. The companies which have spent the 
Per vebicleowned ... ... £| 20 31-7 | 33-8 | 38-2 | Cost of maintenance, ‘coaching | least and those whose receipts are the highest come 
: Per seat oe £) 55} 1-2 -88) 1-9 m3 ; * al ain) tke Sek . first. Those which have spent the more and those 
Average number Oo passengers | er vebicle own Sis aes | 17 : 1 53-1 i 5 
per seat: a3 . ss toe * v3 ‘87 "8h 45 1.2 whose receipts are lower come at the end of the table. 
st class per Ist class seat —...| 7 42-9 | 14-9 Average number ‘of passengers 
2nd class per 2nd class seat .. — — 96-6 _ oe seat: P ne THE SCOTTISH COMPANIES. 
Ze ood reaps arg sei 275-3 574 939 183 a das oe — —_ ---| 60 49 42 28-7 The following table gives particulars of the stock 
per class seat ... ..-| 275-3 | 57 93 | 183 class, excluding workmen, : re Scotti ies :-— 
3rd class, ioc!uding workmen, | | r 3rd class a. 270-3 244-3 477 1333 belonging to the five Scottish companies : 
per 3rd class seat ... ..| 851 743° «1376 |:183 3rd class, including workmen, Taste XII . 
Receipts from ordinary passengers per 3rd class seat... . 366 262 477 1360 sina 
and season tickets, but ex- } Receipts from ordinary passengers, 
eluding workmen : | | including season tickets, but st 
lst class per Ist class seat... £  10-2| 13 2-7 1-9 excluding workmen : 3 z E ? = 
2nd class per 2nd class er es ee 2-4 _— 1st class per Ist classseat... £ 11 6-5 4-7 |. 12-6 € ss gs = 2 
3rd class per 3rd class seat £ 9-8 16-6 7-4 5-4 3rd class per 3rdclassseat £ 11-9 13 14-1 18-2 8 Ee Ss ce Fa 
ae ee ee — S — : 3 PA 22 % 4 
| $ |s3 8? =, § 
TaBLE X. ao ee VA 
ar et a Py Ordina: passenger car- wy die oes Sie 
Brecon : Neath eon af 2,220 1,170 470 311 2,598 
| Barry. and Cambrian. and Rhymney. Taff Vale. Restaurant orm: ... -.... 13 9 — _ MW 
Merthyr. Brecon. Sleeping cars.. ik 9 _ 2 1b 
pie eS ces = Sa aa a | Rail motor vebicles 1 3 - - 
Percentage of eee stock : | Electric power vehic’e- — tas ie on = 
Renewed Re Re” ae ee = ce — - _ | Total aeeecal car- - 
Heavily repaired .. SS ee ea a 51-3 16-3 63-2 6 B- 6 21-4 | riages . oo ose OES. | 2,782 470 313 2,623 
Lightly repaired .. es 183-7 433-2 18 2433 204-6 | Ist class seats |... 19,658 | 9,106 1,811 2,034 18,382 
Percentage of cost to total number of vehicles : | | Qnd class seats... .. as pas za 
For renewals... ... 0... 0-1. eee eee vee oe ee £ a = = == — | Srdclass seats |. |. 98,860 44,347 18,103 12,389 | 105,791 
For repairs te oor a oe 29 17-2 17-6 12-2 27-6 31-2 Total seats ... ... .... 118,518 55,453 19,914 15,423 | 124,183 
Cost of maintenance, ‘coaching stock : Post-office vans... 15 8 2 11 5 
Per vehicle owned... eae kas £ 49 23-2 19-7 25 32-6 41-5 | Luggage, parcels, and 
Per seat... . ee te. Nias ee 1-14 -64 -68 -68 71 1 | brake vans... ... 242 151 75 103 | 290 
Average number of passengers per seat : | Carriage trucks ... ... 107 17 16 50 224 
Ist class per 1st class seat... . set ok -slines poe eee 46-5 41-6 37-7 42-4 41-7 67-1 | Horse-boxes ... ... .. 178 82 20 31 215 
2nd class per 2nd class seat. Sees 167-5 21-6 _ o 77-7 174 Mi-cellaneous ... ... 188 150 200 302 469 
3rd-class, excluding workmen, ‘per B3rdclassseat ... ...| 514-7 446-8 340-3 403-3 710-6 638-1 | Total other coaching | 
3rd class, including workmen, per 3rd class seat... ... 581-4 594-5 341-6 914 893-3 743-6 vehicles .. 730 408 313 497 1,203 
Receipts from ordinary passengers, including seacon tickets, | | Total coaching vehicles! 2, 973 1,590' 783; 810, 3,826 
but excluding workmen : | : 
Istclass per Ist class seat... on. cee cee | 2.4 3-7 4-9 5-3 3-9 6-3 | — 
Qnd class per 2ndclassseat .. ... .. .. 1. .. £| 4.9 1-3 — _ 5 8-3 | It will be seen that all ‘the Scottish | companies, 
3rd class per 3rd classseat wg ww. ww we ee EI 9-7 10 17 12 14 13 especially the Highland and North British, need 
$$$ $$ noe ee . | enlightenment as to what are miscellaneous vehicles. 
TABLE XI, 
A ie beet A. ae 4 eh 4¢ i 
—=2/¢/8/¢ 2. hae eissis | Bg/ 8 i¢eja/4 | 3 _s 
Evl¢ei,/£/3/3/)8len]#s| 88/83 sie isiae P| Elsie Sle|eg l§Bal se]. 
SrlS ele ylipl Bl eo! ee) eB) ee) PO | LSI El sf a | geics| 8 Sciaitz 
PlcSlESI Sis | S/S) saleei es oY aite/3/385 ~ g1818'8| 33 (Etec | £ 
7|SE/S21E|° 2\Fl|oe|4a) SF | SE 9S seig| e218 ia a & az Sele le 
Bissisisiel. Bae be 2eiBelbBeleS|RS/Si a2] ¢ |elola File SBS ele 
P21SimlSlslel selma] ss) s8| ss] Sa | FSOla)/ Esl a | ElE miso Sosa |” 
ee be Ele|3\2 e™ | 35 | 43 ala | |43/ 4/212 4 a° ss 
| ia) ra | A wh = | cs, | Ala 
| oT #1 Se | sea ae ee eee 
Proportion of coaching v vehicles: p. ary. Fai | 
Renewals... ee ere fee es ee eo ee eek ee 6 10 8 2;— | 9] - 11 12 | — 1 —-}|-|- 
Heavily repaired. Rs Se en Re ae os 3c ae 6 | 25) 9] 20] 16 | 17 | 24 4 10 22 11 a.4 S| ae 2 | 21] 19) 12! 15 8 1 | 18; 18 
Fania repaired = rmrmerrmmreranrres tae i ee Be ie ee Oe Ue | 13 6 - fmt | | 10 9 2: 112.) 42 188 \-3i 1-18 8 | 20] 4 
‘ost per coac _— vehicle owned : | | | 
gd oie Se a en ee eee Co Gro, oe Ta i Ree Bee 4 11 1 6/ — | 5| — — | 8}|—j|12 — 2 — j=—|— 
Repairs... | 16 6 7 8] 24] 13) 18 21 5 ll 23 9 20 | 8 |17 4 2 |19/10|12 14] 15 1 | 22) 2 
Cost of carriage dep: urtment : 
II eee we ae end. ace awe: | oh | 18 6 4 5|22)14/19| 21) 12 11 | 24 13 146; 3 |23 2 7 125}; 130; 8; 9| 17 1 | 15 | 20 
Per seat : 14 4 5 2| 24/17 | 18 20; 23 8 | 2 12 13 3 | 22 9 6 |21;10)15; 7| 19 1. E496 
Average number of passengers yearly, exclusive season! | | | 
tickets, per seat : ee 
Ist class per Ist class seat... ... 22. on, vee ee | 16 | 21 1 23) GB] IZ] 6116) 11) 2 8 14 10 1 9 | 22| 13 16.01 753 318 2 19 4 | 24 
2nd class per 2nd class seat ... . - «| BT 11 |— —}]—] 8)10) —} — — 1 f 9 — |—| — — |—| 6 og 4 a 2|— 
3rd class, excluding workmen, per 3rd class seat | 6) 10 | 18!) 21] 14] 7 | 20) 15) 25 24 19 13 11 22 |16; 23 | 12 |17| 2) 5] 8 9 8 4; 1 
3rd clase, iacluding workmen, per 3rd class seat... | 10 9 | 21 | 20/1 7|19|16| 25 22 | 2B 14 11 BI) | Bis t. 1 7 6y 4 8 13 5; 2 
Average receipts, including sea on tickets, but excluding | 
workmen, per seat : | 
1st class per Ist class seat | 24} 22 |19'14/15)12| 5; 8] 2 9 2 7 18°41) 3627-48 6|23/ 8} 21 1 20 | 17 | 10 
2nd class per 2nd cla:sseat ... ... 2. 0... oe of 9| WE J— —J}—] 4] 7/—| — | — 6 2 $4,—] f=) — bo pie 8 1 — | 6|/— 
3rd class per 3rd cla sseat ... 20.0 ee eee see cee 23; 21 8 22/17/12] 11] 8] 2 20 2 5 6 19 7| 16. ).28 10| 24; 9} 14 1 13 | 16) 4 
I | | 
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On the former 60 per cent. of the total coaching 
vehicles are so classed. : 
The results of the Scottish companies are as follows : 





TABLE XIII. 
=< 
¢|Bhla.i 3/4 
Ss g = 3 oa 
€ pe| 5s! 3 = 
S os | As a a 
3 fe) =) a 
‘a ee $a je> a 
+ | Sel s Z 
c) 4 
Percentage of coaching 
stock : | 
Waewee as ahs iss 1-04 8 “ 1-8 5 
Heavily repaired... .... 50 39-20 41-7) 17-7) 1 
Lightly repaired .... ... 240-3 34-5 128 284-2 | 206 
Percentage of cost to total 
number of vehicles : 
For renewals... ... 12-3 7°3 1-8 11-5 
For repairs ... ... £) 27-1 23-1 8-9 12-6 21-4 
Cost of maintenance, 
coaching stock : 
Per vehicle owned £ 465-1 35-9 «8611-9 =—-22-9 | 38 
Per seat... ... .. € 1-13 1-03 47 1-2 1-17 
Average number of pas- 
sengers per seat : 
lst class per 1st class 
seat... ... os. | 119-17] 58-5 | 56-6 | 35-5 | 89-03 
3rd class, excludin; 
workmen, per 3r 
class seat ... ..._.... 348-4 288-1 195-6 160-6 | 303-7 
3rd class, ~—including 
workmen, per 8rd 
class seat... ... .... 456-8. 591-4 208-1 160-6 | 392-3 
Receipts from ordinary 
passengers, including 
season tickets, but ex- 
cluding workmen : 
lst class per Ist class 
a , 11-5 9-2 8-9 16-2 10-8 
3rd class per 3rd class 
WONG Sas; ss wan ee 13-5 10-1 15-7 12-8 


There is no need for us to give a table as to the 
positions taken by each of the Scottish companies, 
as they can be readily seen in the above. The Irish 
companies will be dealt with in a separate article. 











BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XXIII.* 
CEMENT TESTING MACHINES. 

THE cement factory is not complete unless it is 
provided with the necessary apparatus for testing 
its products. Technically, of course, such machines 
do not come within the scope of the title of these 
articles, yet it has to be straiaed but little so as to 
include them, and since there are several British 
firms which make this type of apparatus and which 
all of them turn out most excellent work, it has 
been considered desirable to refer to their machines. 
The physical tests applied to cement are usually 
those having for their object the ascertainment of 
the tensile and compressive strengths. We shall 
deal with machines for both purposes. 


BRIQUETTE MOULDS. 


The sizes and shapes of the test pieces employed 
in these tests are set out in the British Standard 
Specification and are, of course, well known to all 
makers and users of cement. But for the information 
of those not having the necessary knowledge, we may 
say that the briquettes used - 
in tensile tests are made in a ; 
special mould having the jjj---AX 
shape and dimensions shown Gf 
in Fig. 140. This mould is 
exactly lin. deep, so that 
the smallest cross section is 
1 square inch. Cement—or 
cement and sand—prepared 
in a specified manner and 
within certain temperature 
limits is filled into this mould 
as it rests on an iron plate, 
and when it has set it is 
removed from the mould, 
kept in a damp atmosphere for twenty-four hours, 
and then kept under water till the time comes 
for testing it. .For compression tests accurately- 
made cubes are employed, the size of cube depending 
upon the size of testing machine employed. 









Fig. 140 


TENSILE TESTING MACHINES. 

The tensile testing machines may be divided roughly 
into two ¢élasses, i.e., (a) single lever and (6) compound 
lever machines. Generally speaking, all our makers 
supply both types, and we propose to describe certain 
machines of both types. The principal testing machine 
which is made by the firm of Patrick Adie, of 45, 
Horseferry-road, Westminster, 8.W., is of the single- 
lever type. It is called by its maker the “ Adie,” 
and it has numerous distinctive features. The form 
in which it is generally made is shown in Fig. 141, 
though several modifications of it are made. The 
engraving may be taken, however, as showing 
typically how all the machines work. In it A is a 
long, graduated steel lever which is carried on knife 
edges which rest on hardened steel bearings at the 
top of the standard B. An adjusting counterweight 
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C is fixed at the short end of the lever. Hanging pulley S and attached to the loop of the ball hook V, 


from knife edges fixed in the lever between its point from which the weight M is suspended. It will be 
of support and the counterweight is a link D, from evident that under the action of the weight M the 
which is suspended on a ball-and-socket motion weight J will be gradually and steadily pulled along 
the upper briquette-gripping jaw E. The height the lever A and the load evenly applied to the 
of the lower jaw F can be regulated by the hand | specimen, the regulator plunger being pulled up at 
wheel G, which works on a screwed spindle. The the same time. On the pillar H are fitted speed- 
far end of the lever A works up and down in a fork reducing wheels and a handle for working the machine 
at the top of the pillar or standard H. A weight by hand instead of with the automatic regulator if 
J is suspended on a knife edge from a carriage K, desired. In use the weight M is first of all unhooked 
which runs easily on wheels along the top of the and the weight J is run back along the lever by 
lever A. This carriage is pierced by an opening, pressing down the piston of the regulator until the 
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Fig. 141—THE ADIE SINGLE LEVER CEMENT TESTING MACHINE 


on which is a vernier line so as to read in conjunction | vernier on the carriage K is at the commencement 
with the scale on the lever A. L is an oil dashpot | of the scale on the lever A. The briquette is then 
regulator, the piston of which is raised by the action put in place and the wheel R tightened until the 
of the weight M through a system of cords and | free end of the lever A has been lifted well above 
pulleys. This dashpot is charged with clear, thin a zero line drawn on the standard H. The weight 
lubricating oil, and it is provided so that the load | M is then hung on again and the weight J immediately 
may be applied to the specimen under test at an even | commences to travel slowly along the lever A until 
rate. This rate is ordinarily, in accordance with the | the briquette breaks, the speed being controlled by 
British Standard Specification, 500 lb. per minute, | the regulator L as explained above. Immediately 
but it may be adjusted within limits to any desired | the briquette breaks the beam A strikes a brake paw] 
figure by means of a valve in the piston of this dash- | into a ratchet wheel, which prevents the weight from 
pot regulator. | 

In fixing the apparatus a cord is first of all attached | 


| 
| 
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Fig. 142—BAILEY AND REID’S SINGLE LEVER MACHINE 








to the left-hand side of the small leader which slides Fig. 143—AVERY’S DOUBLE LEVER MACHINE 
loosely on the pin rising from the top of the weight 
carriage K. This cord is, first of all, taken round 
the pulley N on the top of the standard B, then 
along to and over the pulley O, down to and round 
under the pulley P fixed to the top of the regulator 
plunger, then up to and round the pulley Q and down 
to the loop R also at the top of the regulator plunger, 
to which it is attached. A further cord is fastened 
to the right-hand side of the leader which slides on 
the pin on the carriage K, is taken twice round the 


dropping any further ‘and taking with it the carriage 
K. It will be recognised that the test once started 
the apparatus is never touched by the hand of the 
operator till the specimen has broken and that the 
breaking load can be immediately read off from the 
vernier line. , 
Fig. 142 represents another single-lever machine 
which differs in a number of points from the machine 
just described. It is made by Sir W. H. Bailey and 
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Co., Limited, of Manchester, and is known as the 
Bailey and Reid machine. In it, as will be seen, 
the testing lever is pivoted at the top of a cast iron 
column, the foot of which can be bolted down to a 
table or bench. The short end of the lever carries 
a test briquette grip, which is suspended immediately 
above a corresponding grip, the height of which 
can be adjusted by means of a hand wheel and screw 
carried in a bracket forming part of the main column. 
From the long end of the lever is suspended a metal 
receptacle, which is provided with a gauge glass 
much as is a steam boiler and which has a scale 
painted on it. An arm cast near the top of the 
column supports a small water tank. When the 
briquette is arranged for testing water is allowed to 
flow slowly from the tank into the graduated 
receptacle. When the specimen breaks the lever 
as it flies up closes the tap and prevents any more 
flowing. The scale on the cylinder is graduated up 
to 1000 Ib., so that the breaking stress can be imme- 
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Fig. 144—SALTER’S DOUBLE LEVER MACHINE 


diately read. The divisions on the scale are arranged 
at intervals representing 10 Ib. 

We illustrate in Figs. 143, 144, 145, and 146, four 
examples of double-lever tensile testing machines, 
these being made respectively by W. and T. Avery, of 
Scho Foundry, Birmingham ; Geo. Salter and Co., of 
West Bromwich; Sir W. H. Bailey and Co., Ltd., and 
Mr. Patrick Adie. As the construction of these ma- 
chines and their method of workingis practically the 
same up to a certain point—the differences only being 
in detail—we may describe them all at once, and the 
same reference letters are used in each engraving 
to denote the same parts. 

A cast iron column A is provided at its top with 
a cross arm at one end of which is a pillar or bracket 
B. On specially hard bearings at the top of this 
pillar rest the knife edges of the main lever C, the 
small end of which carries a balance weight D, which 
in some cases is ‘adjustable. Resting on! a knife 
edge—or knife edges, as the case may be—fixed in 
the lever C is the link E, which is connected to the 
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Fig. 145—BAILEY’S DOUBLE LEVER MACHINE 


link F. One end of the subsidiary lever G is supported 
by the link F and the other end by the bracket H, 
which is attached to the underside of the cross arm 
at the top of the column A, a knife edge—or knife 
edges—being employed at each point of support. 
The link J rests on a knife edge—or knife: edges— 
on the lever G and from it depends the top jaw K 
for holding the test briquette N. The lower jaw L 
may be adjusted in height by the hand wheel M, 
which is fixed to a screwed spindle. At the far end of 
the lever C—see Figs. 143, 144, and 146—the link O is 
suspended .on a knife.edge—or knife edges—and to 
it is attached the loop P by means of which the 
bucket or receptacle R is suspended by the stirrup Q. 
In Fig. 145 the arrangement is somewhat different, the 
bucket handle being directly carried on the lever. 
In use, after the levers have been set in equilibrium 
—usually they are in this condition when supplied, 
so that no movement of the balance weight D is 
necessary—the: specimen N is carefully introduced 
into the jaws—the latter having been previously 
greased—and the bucket hung in position. The 





hand wheel M is then screwed up until the long end 
of the lever C is well above the horizontal. . This is 
done in order to allow for any slipping of the briquette 
in the jaws, and so as to prevent the lever C from 
touching the top of the main cross-piece at the top 
of the column A before the rupture of the briquette 
takes place. Up to this point the machines. are all 
more or less similar, but as there are slight differences 
in the manner of applying the load we may now refer 
to each one separately. 

Taking first of allthe Avery machine—Fig. 143—it 
may be pointed out to begin with that the grips for 
holding the briquette are of gun-metal and are of a 
self-adjusting type, designed so that the stress may 
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Fig. 146—ADIB’8 DOUBLE LEVER MACHINE 


be applied in true alignment and any tendency to 
lateral stress which might “tear”’ the briquette 
and give inaccurate results may be corrected. The 
material used for applying the load is shot, which is 
contained in a reservoir S carried on a bracket attached 
to the cross arm. From § the shot descends through 
a tube T and by means of the tap X the rate of flow 
may be adjusted, the standard rate as provided for 
in the British Standard Specification being equivalent 
to a load of 100 lb, being applied to the briquette 
every twelve seconds—or at the rate of 500 lb. per 
minute. The flow of the shot is started by hand 
by means of the trigger V and the shot then falls 
evenly into the bucket R. When the briquette 
breaks the lever falls and stops the supply of shot 
by striking the trigger. 

The method of ascertaining the breaking load is 
as follows :—The bucket R is detached from P and 
hung at the bottom of link F. The weights Y, or 
as many of them as are needed, are then hung on P 
and an exact balance obtained by running the poise 
Z along the lever C, which is graduated up to 100 lb. 
The weights are so stemped and the steelyard so 
graduated that the weight indicated by the sum of 
the numbers stamped on the weights plus the weight 
indicated on the steelyard, which counterbalances R 
is the exact breaking weight of the specimen. This 

















Fig. 147—BAILEY’S8 STER-HYDRAULIC CRUSHING TESTER 


method of doing away with a subsidiary weighing 
machine or scale is ingenious. 

Taking now the Salter machine—Fig. .144—-when 
the briquette has been put in position and the 
necessary adjustments made the handle V_ is 
depressed. This permits shot to descend from the 
reservoir § through the spout T into the bucket R. 
The handle V governs a shutter valve X by means 
of the connecting-rod U, and the rate of flow of shot 
is governed by the amount V is depressed, notches 
for different degrees of depression being provided. 
The rate of application of the load can be varied from 
450 lb. to 500 1b. per minute. With the former speed, 
since the bucket itself exercises a pull of 50 lb. on 
the briquette, the standard rate of 500 Ib. per minute 





is obtained. The ratio of leverage is as 50 to 1, so 
that for a load of 500 Ib. on the a gM: the bucket 
and shot will weigh 10 lb. 

When the specimen breaks the bucket R falls on 
the trigger W, which releases the, handle V and stops 
the supply of shot. The bucket is then removed 
and placed on a specially graduated spring balance, 
which shows at once the breaking load. It is 
important that all the shot should be the same size, 
and No. 6 is recommended. 

In the Bailey machine—Fig. 145—either shot or 
sand may be employed, and it is allowed to fall into 
the bucket R through the tube T. When the 
specimen breaks the bucket R drops on to the trigger 
W and stops the supply. The contents of the bucket 
are then weighed on a scale, the dial of which is so 
calibrated that the breaking load. may be directly 
read off. 

In the machine made by Mr. Adie—Fig. 146—the 
method is very much the same as the foregoing. 

















Pig. 148—BAILEY’S HORIZONTAL CRUSHING TESTER 


The wire Q which supports the bucket R is sus- 
pended from the loop P. The discharge of shot from 
the reservoir S through the spout T is controlled by 
the plate valve X. When the specimen breaks the 
bucket falls on the trigger W and this closes the 
valve by means of the rod U.. The weight of the shot 
in R multiplied by 50 gives the breaking load of the 
specimen. 
COMPRESSION TESTING MACHINES. 

Two hydraulic crushing testing machines, which 
are made by W. H. Bailey and Co., Limited, are 
shown in Figs. 147 and 148. Fig. 147 represents what 
the firm terms its Vertical Ster-Hydraulic Crushing 
Tester, which is made in three sizes, 7.e., for loads 
of 12, 60 and 150 tons respectively. The cube to 
be tested is arranged between the compression 
plates—as are the packing pieces shown in the 
engraving—-and the screw at the top is then lowered 
by revolving the hand wheel until the specimen 
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Fig. 149-THE VICAT NEEDLE 


is just gripped. Hydraulic; pressure is applied by 
means of a plunger actuated by the hand lever and 
gearing. A graduated gauge is provided to indicate 
the pressure applied. 

Fig. 148 shows a small horizontal crushing tester, 
which is generally used for test specimens made up 
in the size of lin. cubes. The block to be tested is 
secured between the jaws of the machine and the 
stress is applied by the screw plunger. The capacity 
of the machine is up to two tons and the load applied 
is indicated on the dial of the gauge. 

THE VICAT NEEDLE. 

An accessory also used in the laboratory of a cement 
works is the Vicat needle, by means of which the 
initial and final setting times of cement are deter- 
mined. All makers of cement-testing machines 
supply this instrument, and a few words concerning 
it may now be given. The instrument is shown in 
Fig. 149, the actual form being that supplied by W 
and T. Avery, Limited. It may, however, be taken 
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as being typical of those of other makers. The 
apparatus consists of a square needle A, which is of 
the same size throughout and which has a ‘ point.” 

with a surface of exactly one square millimetre. 
[his needle is arranged to exert a downward pressure 
of 300 grammes on a specimen of neat: cement con- 
tained in a special mould B. The needle is applied 
to the specimen at stated intervals, and the time at 

















Pig. 150-AVERY’S AUTOMATIC WEIGHER 


which it fails to descend through the cement and 
reach the plate, on which the mould rests, by its own 
gravity, when lowered gently on to the surface of 
the specimen, is taken as being the initial setting time. 
Later on, when the needle fails to make any impression 
on the surface of the specimen, this is taken as the 
final setting time. 

,. So as to have a means of standardising the con- 

















Fig. 151—AVERY’S AUTOMATIC GROSS WEIGHER 


sistency of the specimens a cylinder, shown at C, 
is substituted for the needle. This cylinder has a 
bottom surface of one square centimetre. The cement 
is gauged and the mould filled as quickly as possible. 
The consistency is correct if the cylinder is arrested 
in its downward progress at a height of 6 mm. from 
the plate at the bottom of the mould. As will be 








seen, the instrument is provided with a scale, in 


which shows a typical arrangement of the mechanism 
of the whole class of machines. under consideration, 
A long, equal-armed, free-swinging beam A is carried 
on floating, self-aligning bearings mounted in. brackets 
on the side frames of the machine. This beam carries 
a hopper B—or it may be the bag. holder—and a 
closed weight box C, each supported solely on the 
beam knife edges and having no sliding guides. The 
weight box and hopper—or hag holder—balance 
exactly when both are empty. When ready for work, 
the weight box contains ordinary standard stamped 


millimetres and inches, and. a pointer by means of 
which the travel of the needle or cylinder may be 
ascertained. 

In addition to the Vicat needle, all other apparatus 
necessary for the testing of cement, such as moulds, 
&c., are provided by our testing-machine makers, and 
need not be further specified. 


WEIGHING MACHINES. 





The weighing machine also plays an. important 
part.in the equipment of a cement works and machines | 
specially adapted for the particular circumstances | weights to the amount which it is required to weigh. 
met with have been designed. Examples of three of | The action of the scale is. as follows :—Assume 
these are illustrated in the accompanying engravings, | that the feed gate D is closed and that the hopper 
Figs. 150,151, and 152, all three machines being made | door E is open and in the act of discherging a weigh- 
by W. and T. Avery, Limited. Fig. 150 shows an auto- | ment. The hopper will rise as it empties and the 
matic weigher for delivering 2 cwt. of cement per | motion will compress the spring on the pendant F, 
discharge into a barrel or other receptacle. This which acts as a cushion. and, when compressed, tends 
machine is intended for use in the dispatching | to open the feed gate D. This, however, it cannot 




















Fig. 152—AVERY’S AUTOMATIC SCALES 


department of a works, and for it it is claimed that | immediately do, owing to the locking action of the 
by its use a considerable saving in the cost of labour | toggle members G and H, which prevent the opening of 
may be effected, since a skilled weighman is not | the gate D when they are in a straight line with one 
required to manipulate it, and one unskilled labourer | another, and, in fact, until the hopper discharge door 
can do the work which would otherwise necessitate | E. closes under the action of the balance weight J. 
a skilled man with one or more assistants. A saving; This door being connected by the link K—which 
in time is also claimed, the process of weighing being | also forms a locking toggle mechanism—to the piece 
much more rapid than when carried out by hand. | L causes the latter to rotate as it closes in a counter- 
Moreover, by using such a machine as this the work | clockwise direction, until the striking bolt M depresses 
of ascertaining the tare weight of a receptacle, which | the end of the lever N. This effect, being transmitted 
would be- ‘necessary were a platform weighing machine | through the vertical member O, breaks the lock on 
to be employed, is obviated. Then, again, there is a | the toggle members G and H by putting them out of 
saving in material, since the continual overw eight | | line one with the other, and allows the feed gate D 
which is always associated with hand weighing is| to open. The hopper discharge door toggle mechan- 
prevented. The machine may be obtained in other | ism, of course, locks itself at the instant of depressing 
sizes if desired, but the illustration depicts the 2 cwt.| N. The feed gate D is now open to its full extent, and 
size. | a full flow of material into the weigh hopper continues 

Fig. 151 shows the firm’s automatic gross weigher | until the combined effect of the weight of the material 
which is intended for weighing a given quantity of | in the hopper, together with the pressure due to the 
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Fig. 153—MECHANISM OF AVERY'S AUTOMATIC WEIGHING MACHINES 
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cement per discharge into sacks. It may be hung | weight of the gate acting through F and that exerted 
directly under a spout or bin, or be fitted to a portable | by the compensating lever and weight P, causes the 
stand for wheeling on the ground; or if desired it | hopper to descend until relieved of the pressure due 
can be provided with a carriage designed to run on | to the gate, owing to the latter being held up through 
wheels on an overhead track. Fig. 152 shows a pair | the roller Q on the member O coming in contact with 
of automatic. scales as used in cement works where | the knife edge R of the trigger S. In this position 
it is desired to mix two kinds of powdered material | the feed gate is partly closed and the flow of material 
in known quantities. The scales are arranged so that | into the weigh hopper is reduced to a dribble. This 
they discharge simultaneously, and one cannot dis- | continues until the beam turns, and in its descent 
charge until the other is ready to. All these machines | the compensating lever hook T strikes the tail U 
may be thoroughly relied upon to do the work re- | of the trigger S and releases O. The gate is then 
quired of them accurately, and they may be provided | | closed completely and the toggle members G and H 
with counters so, that the number of weighings can | again become locked by coming into line with one 
always be ascertained. | another. As O descends, however, the front end of 

+ The principle and actual working of these three | the lever N rises and strikes the underside of the bolt 
machines can best be explained by means of Fig. 153,'M, breaking the lock on the hopper door toggle 
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mechanism and allowing the door to open and the 
hopper to discharge its contents. The whole cycle 
is then automatically repeated. 

By pushing back the bolt M the automatic discharge 
of weighed material from the hopper can be put out of 
action and the balance of the machine observed. With 
regard to the function of the compensating lever and 
weight P, it will be realised on consideration that at 
the instant of final cut-off of the feed gate D. a certain 
amount of material is caught in suspension and 
being added after the turn of the beam would make 
every weighing too heavy. The pressure exerted 
on the hopper by the compensating lever makes the 
necessary allowance for this. It should be mentioned 
that all machines are fitted with a mechanical counter, 
giving the number of weighings made and, therefore, 
the total weight of material passed through the 
machine between any two readings. All except 
the gross weighers for sacks are fitted with a patented 
device which prevents the passage of any unweighed 
material through the machine. In these gross 
weighers the action as described is, of course, modified 
in a fairly obvious fashion by the fact of there being 
no weigh hopper and therefore no automatic discharge 
of weighed material. Various modifications are 
introduced according to the nature of the material 
to be weighed. For instance, all machines specially 
designed to weigh cement, which is a material of a 
non-free-running nature, are provided with stirring 
gear to ensure a free and steady feed. The pulley 
seen in Fig. 150 is for actuating this stirring gear. 
Machines of the gross weigher type shown in Fig. 15) 
have a double feed gate, the two parts closing in 
succession to obtain the full-flow and dribble instead 
of a double movement of a single gate. A patented 
device is also fitted which prevents the varying 
length of the bags from affecting the accuracy. The 
illustration in this case shows no framework, but this 
is supplied to meet the conditions under which the 
scale has to be used. Scales of the net weigher type, 
as illustrated in Fig. 150, may be arranged in groups of 
two—as shown in Fig. 152—or more coupled together 
and interlocked so that they discharge simultaneously 
equal or proportional quantities of various materials. 

There is one point which is worthy of notice, and 
it is that, seeing that these machines are destined 
to work in such a dusty place as a cement factory, 
they are all made to operate absolutely without any 
oil, grease or other lubricant. This is done with the 
object of eliminating the very serious trouble which 
would otherwise be caused by the dust and lubricant 
combining to form a clogging paste or even setting 
hard in the working parts. 

Another firm which makes weighing machines of 
excellent workmanship is that of Samuel Denison 
and Son, Limited, of Leeds. Among the machines 
made by this company which may be mentioned is 
that for weighing and recording the weight, of cement 
as it is being conveyed along a belt conveyor. Another 
machine is that for weighing and simultaneously 
delivering quantities of two kinds of raw materials 
so that they may be mixed in the correct proportions. 








LUBRICATING OIL FOR DIESEL ENGINES 
AND AIR COMPRESSORS. - 


By H. MOORE, M.Sc. Tech. 


In connection with air compressors for high pres- 
sures it is customary to compress the air in stages and 
to cool it between the stages. This cooling is in a 
very large number of cases effected by means of copper 
coils. The compressors used with Diesel engines have 
generally been fitted with this form of air cooling 
device, but experience has shown that in some cases 
these coils have worn thin somewhat rapidly. The 
thinning occurs from the inside of the tube and mainly 
round the section of the tube furthest away from the 
centre of the coil. It thus appears likely that it is 
caused by erosion, probably assisted by corrosive 
action, as signs of corrosion have been frequently 
noted at other parts. 

As several instances of this occurred in connection 
with Diesel engines, considerable attention was paid 
to lubricating oils, it being thought that some trace 
of acid in them was causing the trouble. The greatest 
care, however, in testing oils for acidity did not 
prevent a repetition of the corrosion, and it was at 
this stage that the author was instructed to investigate 
the matter fully. 

This investigation showed that even when using 
oils which, prior to use, had been most carefully 
tested and found quite free from acidity, corrosion 
could take place, as under the action of high pressures 
and temperatures some lubricating oils permitted 
acids to form. These acids were particularly noted 
in the drainage from the compressed air vessels. The 
problem, therefore, which required to be dealt with 
was that of finding an oil or oils which would not 
allow such acids to form under the conditions of 
working. 

Bearing in mind the formation of the acids just men- 
tioned, it was readily seen why the copper coils suftered, 
whilst the reason for the action being much more rapid 
on the outer section of the coil was explained by the 
fact that centrifugal force, due to the flow round the 
coil, caused a scouring action on the outer surface, 
which, besides causing more intimate contact on that 
portion of the coil, also removed any protective grease 





or salts from the surface and thus facilitated corrosion. 

Chemical examination of the liquid drained from 
the receivers showed that whilst neutral to methyl 
orange, it was strongly acid when litmus or phenol- 
phthalein was employed as indicated, thus proving 
considerable quantities of some weak acid to be 
present. It was also observed that it possessed a 
strong reducing action upon potassium permanganate. 

Concentration by distillation and the extraction 
of the distillate with ether—after adding common 
salt to the solution to decrease solubility—yielded 
a small amount of a strongly acid oily substance, 
possessing a pungent odour of burnt oil. The acid 
was volatile in steam and appeared to undergo 
oxidation if exposed to air. A consideration of the 
properties and source of this substance led the author 
to conclude that it was a mixture of organic acids and 
other oxygen-containing compounds formed by the 
oxidation of certain constituents of the oil. It is 
easily conceived that the conditions prevailing in a 
compressor are such that direct oxidation of the con- 
stituents of the lubricating oil occurs, though these 
same constituents might not be appreciably affected 
by air under atmospheric conditions. The product 
thus formed would be an aliphatic acid answering 
the description of the substance found in the blast 
receiver. 

Extending theoretical considerations, we may 
assume that the most probable position where oxygen 
might enter the oil would be at a point of double or 
triple linkage in the molecule. Suppose a portion of 
the oil molecule to possess the formula 
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The single bonds attaching the atoms Nos. 1-2, 2-3, 
4-5, and 5-6 are far more stable than the double 
linkage 3-4, the members of which, being in a state 
of tension, are liable to spring apart, forming a single 
linkage and two free bonds 
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which are free to enter into combination with any 
active substance which may be present. In the 
presence of compressed air the oil is liable to become 
oxidised at this point, forming compounds which 
may or may not possess acidic properties. It is prob- 
able that a complex series of reactions will take place, 
yielding a variety of oxygen containing products, 
a large number of which are acidic. That intermediate 
products are formed is indicated by the blast rectiver 
liquor possessing a strong property of reducing 
potassium permanganate. This action of the lubri- 
cant would correspond to the commonly occurring 
phenomenon of oxygen absorption, technically known 
as “drying,” which constitutes one of the most 
important properties in certain vegetable oils. 

A method of determining the degree of double 
linkage is available in the estimaticn of the ‘“ iodine 
value” as employed in the analysis of drying oils. The 
analytical operation consists of treating the oil with 
iodine or iodine trichloride and measuring the amount 
of iodine which has been absorbed. This element 
attacks the double bonds in the molecule forming 
addition compounds 
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and therefore indicates the quantity of double bonds 
or the degree of “ unsaturation ”’ of the oil under 
test. It therefore follows that the iodine value should 
provide an indication of the liability of an oil to form 
acids under compressor conditions. Whether the 
copper of the coolers acts as a catalytic agent in the 
formation of this product has not yet been decided. 

For the past two years tests of numerous oils have 
been carried out at the works of Mirrless, Bickerton 
and Day, Limited, of Hazel Grove, and the accumu- 
lated evidence has gone to show that the acid-forming 
tendencies of oil vary greatly and are certainly to 
some extent dependent on the iodine value, though 
by no means proportional to this figure. The iodine 
values of many oils have been determined, and it has 
been observed that amongst the petroleum products 
this figure bears‘ relationship to the specific gravity. 
Lamp oil, specific gravity .807, has iodine value 
5.9 to 6.5; lubricating oil, specific gravity .876, has 
iodine value 15.4; heavy fuel oil, specific gravity 
.977, has iodine value 19.3. The measurement of 
the acid formed was carried out by daily titration 
of the receiver liquor against deci-normal caustic 
soda solution, phenolphthalein. The concentration 
of raw acid liquor was found to lie from one-fiftieth 
to one-fifth normal, depending upon the oil, the 
compressor, and slightly upon the atmospheric con- 
ditions. The actual weight of acid cannot be deter- 
mined as the molecular weight is not known; also 
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the acid may react with more than one molecule of 
alkali. By this means the acid forming values of 
various oils could be directly determined. 

The research was further continued to test the 
liability of various metals to corrosion by the liquor 
previously mentioned, and a considerable amount of 
information in this direction was obtained. As, 
however, no commercial metals were found which 
would entirely resist the acid, the main point is 
obviously to prevent the formation of the acid. It 
will be of interest, however, to state that of the 
ordinary materials tested, mild steel and ordinary 
brass were the worst and aluminium the best, copper 
and phosphor bronze coming next to aluminium. 

Lubricating oils used in Diesel engines must not 
only satisfy the requirements of the air compressor, 
but must also satisfy those of the engine itself. In 
connection with the latter the conditions may be 
briefly stated as follows :— 


(a) The oil is exposed to heat from the pistons and 
cylinders and must not be injured thereby, nor must 
its viscosity be too much reduced ; also it must not 
give off gases. Consequently, when testing oils, 
particular attention should be paid to viscosity at 
various temperatures and the distillation test at 
various temperatures. 

(6) The oil must be suitable for using over and over 
again many times without unduly losing its lubricating 
property. 

(c) The oil should be capable of being cleaned by 
filtration and decantation. Oils vary very much in 
this quality; with some it is exceedingly difficult 
to separate out impurities. This property cannot 
very well be tested in the laboratory, but has been 
made the subject of practical tests. : 

In conclusion, the author desires to thank Messrs. 
Mirrlees, Bickerton and Day for permission to publish 
the results of these investigations, which were made 
in their laboratory and works at Hazel Grove. 








A CAST IRON SUBMARINE AQUEDUCT. 


Tue Board of Water Supply of Greater New York is 
pushing to completion a novel and an interesting engineer- 
ing undertaking in the form of a connecting main between 
its rock-hewn aqueduct and a large reservoir now being 
built on Staten Island in the borough of Richmond. The 
main tunnels of the aqueduct from the Catskill Mountains 
end in Brooklyn and the route thence to the Silver Lake 
Reservoir on Staten Island has to cross a much-travelled 
waterway, the Narrows, connecting Upper and Lower 
New York Bays. The interval from shore to shore is, 
roughly, a distance of about 10,000ft., and the connecting 
main is being laid in a trench dredged in the water bed. 
This submarine conduit will necessitate the use of approxi- 
mately 4000 tons of 36in. cast iron pipe joined by an 
ingeniously designed series of flexible joints of such pattern 
that the unit sections can be assembled above water and 
slid into place upon the harbour bed. In carrying out 
the laying operation a flexure of at least 5 deg. is called 
for, and the engineers, after months of experimenting, 
evolved a metal-packed water-tight joint which is 
capable of being flexed safely quite 10 deg. ae 

Before describing the main and the way in which it is 
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Fig. 1—EXPERIMENTAL JOINTS 





now being laid it is necessary first to give an idea of the 
physical conditions that have had to be met. The Narrows 
is the main entrance to New York Harbour from the 
ocean. Through its channels pass the largest steamships 
afloat and very many other craft, making it one of the 
busiest places of its kind in the world. Moreover, the pipe 
line will cross an anchorage ground for merchantmen and 
one for men-of-war. Thedepth of water at the anchorages 
is now 30ft., and for a distance of nearly 3000ft. it has been 
needful to dredge a branch for the main 30ft. below the 
harbour bottom. , 

The Government regulations required that no refill 
should be placed above an elevation of 45ft. below mean 
low water, and as protection of the pipe to guard against 
any possible fouling through anchors working deep into 
the ground called for 8ft. of refill, the bottom of the main 
had to be at least 56ft. below mean low water. This bare 
statement of conditions to be met does not compass all 
of the physical difficulties encountered in the Narrows. 
At that point in New York Harbour there is a current of 
more than three miles an hour. This current gathers force 
very quickly after from one to two hours of comparative 
quiet between tides. The harbour bottom is of fine silt, 
generally soft. Between tides the slack-water period is 
brief and sometimes the flow is in opposite directions at 
the top and the bottom. In winter time fog and ice floes 
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are frequent. The stable water bed is overlaid with silt 
and sewage sludge brought down by the river, and this | 
condition made the general employment of divers for the 
submarine assembling of the pipe sections quite out of 
the question. In fact, the waters are so foul that a diver 













would not be able to see to work effectively, and this flexibility. It was then decided to attempt to caulk the | 
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Fig. 2—DESIGN OF JOINT FINALLY ADOPTED 


state of affairs made it plain that the line would have to be 
laid from the surface. 

Before deciding on this type of construction, however, 
many schemes were investigated. A pressure tunnel, 
such as has been used on the main line of the Catskill 
aqueduct, was not well adapted to the conditions on 


12 ft length 9090 lbs 


the contract with a view to developing a joint which 
would not require caulking under water. 
of lead with tin and antimony were tried in the hope of 
developing a non-shrinking filler, but without success. 


Joints caulked with lead wool proved tight, but lacked | 
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entire joint by forcing lead into the back of the joint 
after pouring. Sixteen holes were bored and tapped 
through the bell as shown on joint No. 1 in Fig. 1. A paste 
made of flake graphite and anti-friction compound was 
put into the bolt holes and forced into the joint by screwing 
in tap bolts or jib screws. Lead plugs }in. in diameter 


the Merritt and Chapman Derrick and Wrecking Company, 


Various alloys | experiments were resumed after the contract was placed. 


In addition to tightness and flexibility it was desired to 
get a joint which would have the greatest possible strength 
against longitudinal pull. The ordinary joint, even though 
uncaulked, becomes tight when subjected to a longitudinal 
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Fig. 3—JOINT-TESTING APPARATUS 


stress, but when that stress is released the leakage is apt 
to be worse than before. In many short flexible joint lines 
it has been the practice to subject them to considerable 
pull while laying and to rely on the actual weight or sag 
of the completed line to maintain the desired tightness. 
On account of the length of the pipe line across th» Narrows 
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Pig. 4—TESTING 


account of the comparatively small quantity of water to 
be delivered, the length of the crossing, the great depth to 
the underlying rock, the difficulty of making the neces- 
sary borings, and the long time required for exploration 
and construction. The estimated cost of construction of 
a shield driven tunnel was very much greater than for 
this pipe line. Accordingly a 36in. flexible cast iron pipe 
was selected as the most economical and feasible system. 
Submarine mains have been laid before, but the circum- 
stances in the Narrows have greatly exaggerated normal 
difficulties, and as a result the engineers of the Board of 
Water Supply have had to devise new methods in order to 
meet successfully the handicaps imposed. 
The pipe units are 12ft. long and the cast iron is as low | 
in graphitic carbon as it has been possible to arrange. 
Before the present flexible joint was decided upon a variety 
of joints were examined and extensively experimented | 
with to determine their relative tightness and flexibility 
under simulated service requirements or stresses. The 
illustration Fig. 1 shows the six joints which were investi- | 
gated, while Fig. 2 shows the design finally adopted— 
No. 6—to an enlarged scale. Technically, the joint chosen 
is called a modified Ward joint. It is commonly known as | 
the Duane joint, and it was selected as being best adapted | 
to the rigorous conditions to be met in the Narrows. | 
It is essentially of the ball-and-socket type, the socket | 
being the bell of one pipe and the ball the lead-covered | 
spigot of the adjoining pipe. 
Owing to the shrinkage of the lead on cooling, all poured | 
joints leak until caulked at the face. Experience has | 
proved that the effect of caulking penetrates only three- | 
quarters of an inch into the lead, and as the pipe is actually 
deflected, while laying, at least 5 deg., corresponding to a | 
horizontal movement of 2in. along the line of the joint | 
the effect of any face caulking would be destroyed while | 
the pipe was being laid if the process required that degree | 
of flexion. It was evident, therefore, that any caulking | 
would have had to be done by divers after the pipe had | 





APPARATUS FOR EXPERIMENTAL WORK 





and lin. long were then screwed down, about seven pellets 
per hole being used, the quantity of lead used amounting 
to 9 lb. for the whole joint. This joint proved to be tight 
and flexible under ordinary conditions, and the promise 
of ultimate success was deemed sufficient to justify the 
letting of the contract. The award was finally made early 











Fig. 6—-METHOD OF LAYING PIPES 
in March of 1914 at an estimated total cost of 996,800 dols. 


—say, roughly, £200,000. 
This, however, did not turn out to be the ultimate solu- 








Fig. 5—THE PIPE-LAYING SKIDWAY 


it was realised that this sag could not be relied upon, and 
in addition the stresses and movements due to changes of 
temperature had to be duly considered. 

It was with a view to increasing this longitudinal strength 
that the jib screw hole was moved to the position shown in 
joint No. 2—Fig. 1—with the idea of concentrating the 
lead at the greatest diameter of the bell. This method was 
not successful, because the lead tended to flow frvely out 
of the face of the joint instead of filling it up. Joint No. 3 
was a repetition of the preliminary experiments on joint 
No. 1, but a much larger quantity of lead was used in order 
to gain the wished-for measure of strength. Though this 
joint was satisfactory in many respects, it still failed to 
give the desired longitudinal strength owing to the fact 
that after a certain amount of lead had been forced in 
further injection drove the spigot out faster than it filled 
up the space to be plugged. Consequently, joint No. 4— 
Fig. 1—was tried. This proved to be very tight and to 
have a great deal of longitudinal strength, but was not 
flexible, as it tended to jam instead of to rotate. Joint 
No. 5 was then evolved. This one turned out to be flexible 
and strong longitudinally, but developed a slight tendency 
to leak between the spigot and the lead. Finally, a second 
line of sixteen jib screw holes was added, these being 
staggered in relation to the holes in the other line, and in 
this manner joint No. 6 took shape. The details of this 
joint, which was finally adopted for the pipe line, are, as 


| we have said, shown in Fig. 2. A view of the special testing 


apparatus used during the investigations is shown in Fig. 4, 
the lead-packed joint being swung out for inspection. 

The assembling of the pipe sections is being carried out 
as follows :—The inside of the bell is coated with graphite. 
Then the spigot of the next pipe is inserted and properly 
centred, after which the joint is poured, about 280 lb. to 
300 lb. of lead being required. Lead pellets in. diameter 
by lin. long are then forced in by means of compressed 
air, three each in the back holes, three each in the front 
holes, and then one each in the back holes, using from 20 Ib. 


reached the bottom. It was realised that this would be | tion of the problem, and the final form of joint was not | to 22 lb. of lead in all. A mixture of grease with about 


extremely laborious and expensive, not to mention unsatis- 

factory, owing to the great depth and strong tide currents 

which would limit the working hours for divers. 
Experiments were accordingly conducted prior to letting 


agreed upon until nearly five months later. There were 
still extraordinary conditions to be met when the contract 
was awarded and some important details to be worked out. 
Accordingly, through the co-operation of the contractor, 


10 per cent. graphite is next forced into each bolt hole 
and these are then plugged with tap bolts and lead washers, 
This done, the joint is deflected 5 deg. and tested under a 
hydrostatic pressure of 100lb. per square inch before 
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launching from the scow or lighter which is employed for 
the purpose. 

For making the individual tests for water-tightness a 
special apparatus is used, and this was employed during 
the many preliminary experiments on the full-sized pipes 
with the various joints already described. This joint- 
testing apparatus, which is shown in Fig. 3, consists 
essentially of two steel bulkheads spaced apart and held 
from spreading by nine l}in. bolts. Eaeh bulkhead is 
fitted with special rubber gaskets and deflatable rubber 
tubular rings. The distance between the steel bulkheads 
is sufficient to span the flexible joint.between two 36in. 
pipes. The apparatus is provided with wheels so that it 
can be rolled alongside the pipe without marring the coat- 
ing. Water pipes connected to the rubber tubular rings 
provide means for inflating them, so that they will force 
the edges of the cup-shaped rubber gaskets tightly against 
the inner surface of the pipe. A relief valve permits the 
deflating of the rings when the apparatus has to be moved. 
There is also an outlet pipe for the air between the bulk- 
heads as it is displaced by the water forced in to test the 
joint. This apparatus has been used at intervals during 
the laying of the main to test the already finished conduit 
from time to time, and both air and water have heen em- 
ployed for this purpose. One leak has been discovered, 
but this was promptly closed by sending down a couple 
of divers, and subsequent air tests have failed to disclose 
any other defects. 

The vessel by means of which the pipes_are being laid 
is a regular wrecking lighter—see Fig. 6—and measures 
40ft. by 125ft. It is held in position by ten anchors and 
carries a 70-ton derrick, which is used for handling the 
pipe sections during assembling and for auxiliary opera- 
tions. At the beginning of the work this derrick supported 
the pipe-laying cradle or skidway, but the latter is now 
held up by cables running over a trunnion at the bow of the 
scow. The cradle or skidway—see Fig. 5—is made of 
structural steel and resembles a through-truss bridge, 
curved in the vertical plane. It is.168ft. long, 8ft. wide, 
10ft. high, and weighs nearly 60 tons. The pipe is held 
in place on the skidway by three guides. As soon as a 
joint has been completed and painted the skidway is 
drawn ahead and the finished pipe at the lower end slips 
off into the bottom of the dredged trench. The skidway 
is then ready to receive another length of pipe at the top. 
During the suspension of ‘work due to floating ice or fog, 











laying plant occupies;but a7small area in the channelway, 
and, accordingly, does not interfere with the restless traftic 
which passes in and out of the harbour day and night. 








LARGE CRANEK-SHAFT GRINDING MACHINE. | 


THE grinding machine which we illustrate above and | 
in Fig.'1 has recently been designed and constructed by 





| work can be 
| can be brought to the same definite point repeatedly by 
| means of the index wheel, fine hand and automatic feeds 


| steel. 


by a wheel head on a fixed base, being provided with the 
necessary feed mechanism. In machines of such a size 


| it is essential that convenience and ease of operation 


should be given full consideration in the design, and a 
platform is provided for the operator so as to bring all 
operating and controlling levers within easy reach. fii 
order to obviate manual labour as far as possible, inde 
pendent quick power traverses are provided to the moving 
members, namely, the grinding wheel head and the work. 
table, but these quick traverses in no way interfere with 
the set feeds and speeds of the wheel and table. 

The machine is driven by two electric motors ; one, of 
45 horse-power, is of the constant-speed type, and drives 
the grinding wheel and auxiliary motions, and the smaller 
is a variable-speed 15 horse-power motor with a speed 
variation of 3 to 1, for driving the work. The latter 


| motor is carried directly on the work head, and, in con- 


junction with gearing, provides a range of speeds of 16 to 1. 
It will be observed that the axis of the motor is at right 


| angles. to the axis of the work, this being the customary 
| practice of the builders in order to minimise any possible 
| vibrations of the motor at varying speeds. Current is 


conveyed to the motor through contact pieces sliding on 
copper strips carried 6n standards at the rear of the 
machine—a method which has been adopted owing to the 
low voltage of the current available. The motor is con- 
trolled by means of an automatic starter operated by a 
push-button carried on the platform. 

The grinding wheel spindle has a main bearing 6$in. in 
diameter by 13}in. long and has ring lubrication. The 


| grinding wheel head slides on vee and flat self-lubricating 


ways and weighs complete 3} tons. Notwithstanding 
its mass, however, so sensitive is the control that the 
“sized ’’ to .00025in. limits and the wheel 


being provided in addition to the quick motion above 
mentioned. To enable the grinding wheel to be quickly 
and safely brought into its working position, the firm’s 
indicator and mirror attachment is provided This aliows 
the operator to have in view the distance between the wheel 
and the work until these are brought into contact. 

The table is of massive construction and slides on vee 
and flat ways, and the gearing and rack which drive: t are 
of forged steel. Motion is conveyed to the table by means 
of a gear-box giving eight changes of speed. The gear 
wheels are of high-carbon steel and the shafts of nickel 
All run in a bath of oil. In connection with the 
train of gears a slipping clutch and cushioning device 


| are provided so that the motion of] the table can be 
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Fig. 2—TYPES OF CRANK-SHAFTS DEALT WITH 


the Churchill Machine Tool Company, Limited, Man- 
chester, for the Rotherham Forge and Rolling Mills Com- 
pany, Limited. The makers claim that it is probably | 
the largest grinding machine ever built, and certainly | 
the largest of its kind. It has a capacity for work up | 


reversed even when travelling at the highest speed without 
shock. The table is also supplied with fine adjustment 
for setting exactly, as when required for sinking the wheel 
between the webs of a crank shaft. 

In Fig. 2 we are enabled to give illustrations of the 


| types of crank shafts ground on the machine, the longest 


| of which is also shown in the photographic representation 
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Pig. 1—CRANK-SHAFT GRINDING MACHINE 


the skidway can be lowered to the harbour bottom—see to 50in. diameter and will take 25ft. between the centres. 
Two Perhaps the immensity of the machine can be better | 


Fig. 6—it being made flexible for this purpose. 





views showing the actual laying of the pipes are given on grasped from the dimensions of the grinding wheel, which | 
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is 50in. diameter and 5in. wide. 


The work is carried on | 


By pursuing the work in the present fashion, the pipe- a moving work table and the grinding wheel is supported | 


of the machine given in Fig. 1. It is 21ft. 43in. long and 
is remarkable for the angles at which the cranks are set. 


| The two long crank shafts are ground on the journals 
| only, but the short crank shaft is ground on both the 
| journals and crank-pins. 
| is 45 tons. 


The net weight of the machine 








A PAPER before the American Electro-Chemical Society 
by Dr. E. W. Weintraub, of the General Electric Company, 


| Lynn, Mass., deals’ with the preparation and properties 
| of “ Fibrox,”’ which is the name given by the author to 
| a fibrous material of the composition of silicon oxycarbide. 


The most remarkable thing about fibrox is its physical 
structure. It is a soft, resilient, fibrous material; after 
general compression it returns to its original shape; it 
can be cut into plates, sheets and rings which are self- 
supporting. The material is an agglomeration of exceed- 
ingly fine fibres much thinncr than fine hair. The diameter 
of the fibres'is in average about the'wave length of yellow 


| light ; some fibres are undoubtedly smaller. The apparent 
| density of the material, while varying with the circum- 


stances, is usually between 0.0025 and 0.0030. In other 
words, it weighs only about 2} to 3 grammes per litre. 
The real density of the material varies with its composition. 
When the composition corresponds nearly to the theoretical 
silicon oxycarbide SiCO—“about 21 per cent. of carbon— 
the real density is 1.84.' As the carbon content diminishes 


| the real density increases up to about 2.2 or nearly that of 


silicon. While fibrox is best asa ‘heat insulator, it is a 
relatively good electrical conductor with a conductivity 
comparable with that of electrolytic solutions: This is 
most remarkable. While nothing definite yet:can be said 
concerning the-price at which the material will be sold, it 
seems certain that the price will not be prohibitive. °° 
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RAILWAY MATTERS. 





Tur Elevated Railroad of New York is not provided 
with any signals except at curves. In consequence, how- 
ever, of some collisions that occurred last winter, the 
Public Services Commission has ordered the railway com- 
pany to try some signals. This trial is to be made forth- 
with, and if satisfactory all the elevated lines are to be 
signalled. 

Tue Wigan Tramways Committee has under considera- 
tion an expenditure of about £3000 on sinking the groove 
of the rails on the narrow-gauge routes by means of the 
Woods-Gilbert rail planer. It is estimated that this 
would extend the life of the rails by five or six years, 
during which period a depreciation fund could be built 
up towards renewing the rails at a-cost approximating to 
£30,000. 

THE number of shunting miles run for each man killed 
in shunting during 1914 was for the eleven principal 
English companies as follows :—Great Central 10,340,000, 
Great Northern 5,807,000, London and South-Western 
4,271,000, North-Eastern 2,752,000, Great Western 
1,693,000, Great Eastern 1,693,000, Lancashire and York- 
shire 1,376,000, London and North-Western 1,353,000, 
Midland 1,183,000, South-Eastern and Chatham 569,000. 
The London, Brighton and South Coast sustained no 
fatality in shunting. 


THE number of train miles run for each man killed by 
the movement of trains or vehicles other than in train 
accidents and in shunting during 1914 was for the eleven 
principal English railway companies as follows :—Mid- 
land 3,069,000, Great Western 2,373,000, London and 
North-Western 2,227,000, Great Northern 2,089,000, 
South-Eastern and Chatham 1,943,000, North-Eastern 
1,842,000, Great Central 1,648,000, London, Brighton 
and South Coast 1,604,000, Great Eastern 1,427,000, 
Lancashire and Yorkshire 1,369,000, London and South- 
Western 1,335,000. 


AN interesting case of employer's liability under war 
conditions has just come ‘before the West Hartlepool 
County-court. A North-Eastern engine driver was struck 
by a shell during the bombardment of the Hartlepools 
on December 16th last, and the question was whether 
the consequent incapacitation arose out of and in the 
course of his employment. The judge agreed that the 
injury occurred in the course of his employment, but the 
fact that the man was on his engine did not expose him to 
any greater danger than any other person in Hartlepool. 
Therefore the accident did not arise out of the man’s 
employment and there must be a verdict for the company. 


On the 11th inst. Colonel von Donop held an inquiry 
on behalf of the Board of Trade into the accident of the 
6th at Enfield Lock Station, Great Eastern Railway. 
From the evidence given it would appear as though the 
driver of the shunting engine thought that he had to 
propel the four wagons from the siding on the up side of 
the line at the north end through the station, and then 
cross them, through the cross-over road, on to the down 
line and into the down refuge siding at the south end. The 
driver did not apparently know of the passenger train 
standing in the station, and could not see it owing to the 
trucks he was propelling, and so come into violent collision 
with the train—so violent that some vehicles were uplifted 
and broke down part of the verandah of the platform roof. 


On Friday last Colonel Druitt held an inquiry into the 
causes of the collision that occurred on the 7th inst. at 
Wilton on the London and South-Western Railway. It 
appears that a long string of wagons had been left standing 
on the down main line owing to the sidings being full of 
military traffic. When the down express was signalled 
the wagons were brought back, but it was not noticed 
that the last three trucks had become detached from the 
rest. These were left standing on the main line, and as 
they were out of the sight of the signalman, the latter 
lowered his signals for the express and the collision ensued. 
A feature of the accident was that the axle of one of the 
trucks was pushed ahead of the bogie of the engine, and it 
is remarkable, especially in the light of the Weedon 
accident, that there was no derailment. 


THE electric railway scheme under construction by the 
Societa delle Ferrovie Vicinale, connecting Rome with 
Fiuggi and Frosinone, and some twenty-three other towns 
and localities, and having, with its various branches, an 
extent of 135 kiloms., is likely to be opened for working by 
the end-of the present year, instead of August, 1916, the 
period stipulated by the contract with the Government. 
Although nominally a tramway, the line is practically a 
railway, having stations for passengers and goods traffic, 
telegraphic equipment and rolling stock in keeping with 
this character. The line is only a stepping-stone to 
further developments contemplated by this company, 
which will render the Lazio Meridionale one of the regions 
best served by railways in Italy. The Banca Commerciale 
has financed the undertaking, the Italian Thomson- 
Houston Company supplying the electric equipment, 
the Savona and Piombino works of the firm of Ilva furnish- 
ing the steel work, and the Societa di Carrozerie Breda, 
of Milan, the rolling stock. 


AFTER the Norton Fitzwarren accident of November 
1890, which was due to the signalman overlooking a 
train he had shunted from the down to the up line, many 
schemes were devised whereby a signalman would be 
automatically reminded of the shunted train. At that 
time Mr. W. G: Scott was chief engineer to the Cheshire 
Lines Committee, and Mr. Alexander Ross was chief 
engineer to the Manchester, Sheffield and Lincolnshire— 
now Great Central—Railway. Both these gentlemen were 
interested in methods whereby interlocking was actuated 
when certain movements were made, but this interlocking 
was different to the customary in that it was not released 
when the lever it had been actuated by was restored. 
This release only took effect when other levers were pulled 
that got rid of the train. The two gentlemen subsequently 
combined their ideas in the ‘‘ Scott-Ross”’ arrangement, 
and this was put in all the signal boxes on the Great Central 
extension to London. It has not, however, been a success, 
because the signalmen got in the habit of specially working 
the releasing lever and so freeing the locking. ‘Whenever, 
therefore, any opportunity presented itself the locking 
was taken out. 





NOTES AND MEMORANDA. 





A METHOD of making the periscope of a submarine 
invisible at sea to an enemy at any considerable distance 
away is, according to Reuter, to be tested on the K 6, 
which is now in dry dock in the Brooklyn Navy Yard. 
The periscope of this undersea craft has been painted in 
parallel stripes in various colours of the spectrum. It is 
calculated that these. colours whén refracted will be 
converted into a white ray, which will make it extremely 
difficult for an enemy to make out the periscope. 


A MEMBER of the British Embassy at Washington, says 
a newspaper dispatch, has recently sailed for England 
with a new life-saving device for aviators. It is ‘in the 
form of a parachute and was invented by an American 
naval engineer. The apparatus is described as being so 
constructed that, a man’s weight being known, he can 
be equipped with an appliance to land him at a desired 
speed. Calculations show, according to the inventor, 
that from 500ft. in the air the aviator would land with 
the force of a man jumping from a 10ft. ‘wall. 


AccorDING to the Scientific American, gyro-compasses 
have now been installed on twenty battleships, one 
armoured cruiser, and fifteen submarines of the United 
States navy, and it has recently been decided to instal 
master compasses in duplicate on all battleships of the 
Delaware and later classes. Special attention is being 
paid to the instruction of officers and men in the care 
and use of these compasses by sending them for a month’s 
instruction at the New York Navy Yard or at the works 
where the compasses are made. The Bureau of Navigation 
also’ maintains with the Atlantic fleet two chief gunners, 
who have been specially trained as gyro-compass experts, 
their duty being to inspect and adjust the compasses and 
give instructions in their use. 


Wiru the object of ascertaining approximately the 
average cost of running electric motor cars of the pleasure 
type, the Electric Vehicle Association of America recently 
sent out a circular letter to owners scattered over all parts of 
the United States. Over 100 replies were received, an analysis 
of which showed that where the vehicle is privately 
garaged, the average cost for battery charging energy is 
23s. 10d. per month. The cost of washing, polishing, 
storage and battery charging in public garages varies 
from £3 to £8 per month; the average monthly distance 
travelled was found to be 300 miles, while the average 
battery life worked out at 2} years. Tire costs average 
lls. 7d. per month, the length of service secured from the 
tires extending from fifteen to forty-eight months. 


ALTHOUGH the number of briquetting plants in the 
United States was reduced from 17 in 1913 to 16 in 1914, 
there was a substantial increase in output of briquetting 
fuel. In this collateral branch of the coal-mining industry, 
which is still in the early stages of development, the 
smaller plants are going out of existence and ‘the new 
establishments are of greater capacity. The briquettes 
favoured in the Eastern States are egg-shaped and about 
the size of anthracite nuts. In the Central and Pacific 
Coast States the popular type of briquetted fuel appears 
to be the larger size, about that of egg coal, for which the 
raw materials available seem best adapted. The material 
available for manufacturing briquettes in the Eastern 
States is culm from Pennsylvania anthracite mines’ and 
South-Western Virginia semi-anthracite mines and non- 
coking bituminous slack. Slack from the non-coking 
bituminous and sub-bituminous coal of the Middle Western 
and Rocky Mountain States is another cheap and abundant 
raw material for briquettes. The vast and almost un- 
touched areas of lignite in North Dakota and Texas 
contain enormous supplies of fuel that European practice 
has taught is well adapted to briquetting, and is much 
more usable in that form than in a raw state. 


At the moment, states the Autocar, there are large free 
stocks of benzole on the market, and motorists who want 
it had better secure supplies while they can. They will 
not be robbing their country in any way by doing this, 
as it appears that the Government is not attempting 
to requisition stocks in the hands of the various distributors 
and retailers. They are merely, so to speak, tapping it 
at the fountain head. Looking at the matter entirely 
from the motorist’s standpoint for the moment, the 
stoppage of benzole supplies would, of course, inconveni- 
ence those who use undiluted benzole very considerably, 
but they are very much in the minority. On the other 
hand, really large numbers of cars are driven on a mixture 
of benzole and petrol in proportions of from one-quarter 
to one-half benzole. The addition of a small quantity of 
benzole to petrol undoubtedly has a most excellent 
effect on certain engines. Indeed, this is so much the 
case that one might be pardoned for asking, in the case 
of one or tWo well-known makes of cars, whether they 
were not designed for a 25 per cent. mixture of benzole 
with petrol, because they are certainly unfit for driving 
on petrol unless they are decarbonised every 700 to 1000 
miles. It is the owners of such engines who will suffer 
with no benzole available. 


In a paper on ‘ The Effect of Humidity on Leather 
Belting,’ presented at the Buffalo meeting of the American 
Society of Mechanical Engineers last month, the following 
conclusions were arrived at :—(1) If a belt be set up at 
low relative humidity, slipping will probably occur if the 
relative humidity increases to any great extent, especially 
if accompanied by a rise in temperature. (2) If a belt 
be set up at high relative humidity excessive pressure 
on the bearings and stretching of the belt will result from 
a decided decrease in relative humidity, especially if 
accompanied by a fall in temperature. (3) If a belt be 
set up at a medium relative humidity, the tensions will 
not be excessive at lower relative humidities, nor, will 
there be any great danger of'slipping at high relative 
humidities unless accompanied by excessive temperature 
changes. In other words, the factor of safety in the 
ordinary belt rules is sufficient to provide for the effect 
of changes in the relative humidity, if the set-up be made 
at a medium per cent. of relative humidity. (4) If a belt 
be set up at any relative humidity with a spring or gravity 
tightener, a load 50 per cent. greater than the standard 
can be transmitted at either high or low humidity without 
encountering any danger of stretching the belt, of slipping, 
or of any excessive pressure on the bearings. 





MISCELLANEA. 


As a result of a serious thunderstorm which passed over 
Edinburgh recently, the famous one o’clock time gun 
at the Castle was not fired. Certain electric circuit 
clocks in the city and the one o’clock gun are controlled 
from the Royal Observatory on Blackford Hill, and it 
appears that the controlling wire was struck by iightning. 
By this means the electric discharge entered the building 
and damaged an ammeter and a relay, with the result 
that the gun was put out of action. 





Ow1ne to the large number of men in mobilisation in 
Switzerland, many manufacturing works are uncertain 
as to their output, and strong pressure has been brought 
to bear upon the electric power supply companies to waive 
the clauses in agreements relating to the minimum amount 
of electrical energy to be consumed. In Lucerne an 
interesting step has been taken in view of the shortage 
of lamp oil. To facilitate the replacement of oil lamps 
by electric light, the municipality—which owns the elec- 
tricity works-——is putting in services free up to a value of 
£6, and is accepting payment for the installation in 
monthly or quarterly instalments spread over four years. 


A PAMPHLET, entitled ‘‘ The World’s Supply of Potash,” 
has been issued by the Imperial Institute, at the price 
of 1s. It contains an account of all the more important 
sources of potash in the world, including the Stassfirt 
deposits, which before the war had an almost complete 
monopoly of the entire supply. The information contained 
in this pamphlet, which is in its way encyclopedic, has 
been collected at the Imperial Institute in response to 
commercial inquiries for particulars of new sources of 

tash in view of the cessation of German supplies. Both 
the old and-the new sources, soluble potash minerals, salt 
lakes and brines, sea ‘water, vegetable sources, wool 
washings, nitre earths, and insoluble minerals are described 
as far as details are available. 


In a paper on “ The Future of British Engineering and 
Shipbuilding,’’ read before the North-East Coast Institution 
of Engineers and Shipbuilders, Mr. E. W. Fraser Smith 
says :—‘ There are signs that the British electrical 
industry is suffering. As a matter of fact, during 1914 
searcely a single firm manufacturing electrical turbine 
machinery paid any dividend. The prices of British 
firms in this industry are controlled by Germany and 
America. It is also worth noting that the General Electric 
Company, of Schenectady, spent £100,000 per year for 
two years on the development of the metallic filament 
lamp, during which time it sold no such lamps. Germany 
conducted a somewhat similar policy, with the result that 
the first profits of the whole industry fell to Germany and 
America.”’ 


THERE are few countries possessing so many rivers 
adaptable for working hydro-electric installations as the 
Caucasus, and yet up to now only about a dozen or so 
power stations exist there. A concession was granted by 
the Russian Government in November, 1912, to a British 
firm, the main feature of which was the erection of power- 
houses to accommodate turbines and generators for 
furnishing electrical energy for lighting and commercial 
purposés to cities, towns and industrial centres of the 
Northern and trans-Caucasus. Some progress was made 
during the first half of 1914 and all preliminary works have 
been completed and plans prepared. The financial side 
of the question has still to be solved, but it would be 
unreasonable to expect that this can be achieved before 
the close of the war. 


IN an article on the production of X-ray bulbs in France 
—La Nature, July 10th—it is pointed out that the state- 
ment that suitable French glass was not available at the 
outbreak of war was inaccurate. Since 1904 Appert Bros. 
have made suitable glass, and that: though glass -blowers 
preferred Thuringen glass, it was on grounds of economy 
only, and the Clichy factory was able to supply similar 
glass when the stocks became exhausted. From analyses 
of German glass by M. Matignon it was found possible to 
imitate it, and glass even more transparent to X-rays is 
now made. Pilon’s modification of the Coolidge tube is 
described, showing how satisfactory cooling of the anti- 
kathode is obtained. The 1915 model gives a steady 
discharge even for such long periods as 1 h. 20 min., with 
perfect control of the character of discharge. 


MANCHESTER has come into possession of a novel war 
trophy, says the Manchester Guardian. People are 
familiar enough with the cannon which in many public 
squares and parks remind us of past conflicts, but Man- 
chester will be able to show her future visitors something 
different’ from and perhaps more interesting than any 
of these. There has arrived in the city one of the pontoon 
boats which the Turkish army used in its costly attempt 
to cross the Suez Canal, and in due time this boat will 
finish its remarkable journey on the peaceful lake at 
Heaton Park. The boat, which is made of galvanised 
iron, has been sent to Manchester by General Douglas, who 
commands the East Lancashire Territorial Division, and 
the War-office has given facilities for its conveyance to the 
city. This action of the military authorities may be 
accepted as a graceful tribute to the gallant services 
which the Lancashire Territorials rendered in the repulse 
of the would-be invaders. 


WHEN the progress of the war showed how large a 
part ‘chemical science was likely to play in the struggle, 
the Council of the Chemical Society sent out a circular to 
the Fellows inviting them to forward suggestions or 
particulars of inventions. In response, over 1200 forms 
have been received, together with many letters and 
suggestions. In dealing with these the Council is to have 
the assistance of special committees, each of which has 
been formed by a kindred society. The following societies 
are co-operating in the scheme :—The Royal Agricultural 
Society, the Biochemical Society, the Society of Chemical 
Industry, the Society of Dyers and Colourists, the Faraday 
Society, the Institute of Chemistry, the Institute of Metals, 
the Institute of Mining and Metallurgy, the Pharmaceutical 
Society, the Physical Society, and the Society of Public 
Analysts.. Each of these societies will nominate six 
experts, who, with two members of the Council of the 
Chemical Society, will form a committee to consider 
matters referred to it by the Council. 
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The Employment of Women in Engineering 
Workshops. 


At the beginning of the war the great fear was 
that numbers of men would be thrown out of employ- 
ment because there would not be work to give them 
to do. It must be admitted that there were good 
grounds for this fear. The sudden putting a stop 
to the whole of our trade with Germany and Austria ; 
the greatly reduced exchange of commodities with 
Belgium ; the virtual closing of the Baltic; the 
fact that large numbers of vessels were commandeered 
by the Government, so that it was extremely difficult 
to arrange for the transport of merchandise; and 
the rise in freight charges ; these and other matters 
all operated at the outset to cause a reduction of 
output in our engineering works and factories and 
in the mines. The result was that large numbers 
of men were discharged, and in numerous instances 
short time was worked and alternate shifts were 
instituted at the works, the object being to give a 
certain amount of employment to the largest number 
possible. This state of affairs was not, however, 
destined to last long, and there were several reasons 
why it did not do so. First among these may be 
mentioned the call to arms. It is not publicly known 
how many men from factory and workshop joined 
the colours, but it is known to be very large. Coal 
miners to the number of over a quarter of a million 
hastened to enlist, and many thousands of skilled 
working men, finding themselves with nothing to do, 
or with reduced employment and wages, were free to 
grasp the opportunity of displaying their patriotism 
and to enter the army. Then, too, there was the 
gradual awakening of the Government and the 
country in general to the gravity of the situation and 
to the vital necessity of devoting all our energies to 
the production of munitions of war. It is not our 
purpose to trace in detail in the present instance 
the march of events. It will be sufficient to say 
that as a result of what has been and is being done, 
a huge demand for skilled and unskilled labour has 
arisen, and that in spite of all that has been effected 
and of the business-like methods of organisation 
which have been and are being put into force, there 
is still an urgent need for more workers. These 
workers are required not only for the actual manufac- 
ture of munitions, but for the production of machines 
to make these munitions and in other directions. 
The lack of labour of the necessary quality was 
keenly felt before the creation of the new post of 
Minister of Munitions. Indeed, it was the failure 
of pre-existing methods and means which led to the 
institution of that office. But, great as was the 
need for skilled labour then, it is far greater now, 
since, in addition to the increases in existing factories 
which have been carried out, and which are of 
considerable dimensions, it has been decided to 
found a number of new and separate Government 
arsenals. 

The question, therefore, which confronts the 
country at the present moment is how to find the 
necessary labour to man all these new factories and 
to complete the equipment of the extensions of 
existing works. It is known that a certain number 
of men who had enlisted have been brought back 
to follow their ordinary avocations, and it is known, 
too, that in reply to Mr. Lloyd George’s appeal for 
munitions volunteers, an army of some one hundred 
thousand men offered their services; but even so 
the numbers available have proved to be totally 
insufficient to meet all our requirements, and accord- 
ingly a move was made in another direction. It is 
well understood, of course, that in the past large 
numbers of women have been engaged in engineering 
factories, and that they have performed the tasks 
allotted to them extremely well. Hitherto, however, 


the major part of work they have turned out has 
been of the lighter kind, and has been confined 
' chiefly to the manipulation of automatic tools requir- 





ing the exercise of but little physical strength or 
skill and in manual operations which have called 
for no strength at all, but a good deal of deftness of 
fingers. Saving in special cases, which have been 
comparatively few in numbers when compared 
with the total number of women employed, female 
workers have been employed practically entirely 
on repetition work which has not demanded the 
exercise of any particular initiative or aptitude. 
During the past few months, however, a great and 
far-reaching change has been effected, a change 
which will in all probability have a very marked 
effect on the duration of the war. At the moment 
we are not at liberty to give more than a general 
outline of what has been achieved, but sufficient 
may be said to show that it is astonishing. In a 
certain factory which is engaged in the production 
of projectiles in sizes up to those required for 4.5in. 
guns a new department was started some time ago, 
the workpeople being women, with a few expert men 
as overseers and teachers. Many of the women were 
raw hands totally unaccustomed to tools, yet for 
some of the operations it was found that, after only 
two days’ tuition, they could be trusted to perform 
good work, turned out accurately to gauge. In other 
cases proficiency in still more difficult work was 
attained in a week, and we believe we are right in 
saying that for the most intricate operations not 
more than ten days’ practice has been necessary 
for the women to reach the required standard of 
skill. It must be mentioned that by no means all 
the work has been of the repetition type, demanding 
little or no manipulative ability, but much of it has 
been of a character which taxed the intelligence of 
the operators in a high degree. Yet the work turned 
out has reached a high pitch of excellence. Nor 
must it be imagined that the output arrived at has 
fallen short of that reached by the skilled workman 
who has been accustomed to produce the same articles 
all his life, for this has not been the case. One other 
point may be mentioned, and we bring it forward 
as showing the keenness which is being displayed 
by the women and their ability to deal with the 
lifting and manipulating of fairly heavy weights. 
Originally a certain number of men labourers was 
appointed to assist in the moving of heavy weights. 
Very soon the women petitioned for the removal of 
the men, saying that they could get on better without 
them—and they have made good their word. This 
factory we quote as an instance, but it does not stand 
alone. We have reason to know that there are others 
which are going through similar experiences. 


There is, unfortunately, in many cases a disinclina- 
tion to employ women in engineering factories. This 
disinclination arises partly from misapprehension 
and partly from ignorance, though there are other 
factors which enter into the problem. Let us attempt 
to analyse the matter. Among the foremost reasons 
which are put forward against the employment of 
women is the lack of the necessary accommodation. 
This is such a comparatively trivial matter that it 
can be passed over with a bare mention. It is an 
obstacle which can be surmounted. Then there is a 
widespread idea that the only machines which women 
can work are automatic or semi-automatic tools with 
which it is impossible to make mistakes. This idea 
is being daily disproved in the factory to which we 
have referred above, where some most delicate 
operations necessitating the exercise of great skill 
and high intelligence are being performed. We 
need only mention one case, but it will appeal to 
every mechanical engineer. In q certain screwing 
operation it was customary, before the employment 
of women, to rough the thread out with the tool and 
then to finish it off with taps. Some trouble having 
arisen owing to the wearing of the taps, the women 
of their own initiative did away with the second 
operation and are now accurately chasing the threads 
to gauge with the tool alone. This is work of which 
any mechanic might feel proud. The idea, too, that 
women are unable to deal with anything but the 
lightest work has also been shown to be quite 
fallacious. Exactly what weight may represent the 
limit has not yet been determined, but it may be 
safely said that women can satisfactorily handle 
very much heavier pieces of metal than had previously 
been dreamt of. Moreover, they have shown them- 
selves capable of successfully carrying out arduous 
processes, such as forging, &c., which hitherto have 
only been performed by men, and of managing 
machine tools of a very different nature and requiring 
a very much higher standard of intellect than do 
automatic and semi-automatic tools. In fact, it 
can be stated with absolute truth that with the 
possible exception of the heaviest tools—and their 
inability to work even these has yet to be established 
—women have shown themselves perfectly capable 
of performing operations which hitherto have been 
exclusively carried out by men. The duty of our 
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employers of labour is therefore quite clear. If 
women can replace men, they must be employed to 
do it. It has been definitely proved, as'we have 
shown, that.in many cases they can do men’s work. 
Every man that can be freed is wanted for working 
machines at night, when many are at present idle 
through lack of hands to work them. There are 
hundreds of thousands of women in the country who 
are ready and willing to be of assistance. The men’s 
~mions have agreed to raise no objection ‘to their 
being employed. It needs but the proper organisa- 
tion to make the employment of women in engineering 
workshops during the stress of war demands a com- 
plete success, and it means the solution of the problem 
that faces us. In ordinary times such a change 
would not be contemplated, but these are not ordinary 
times, and, to put it: bluntly, in order to end’ the war 
speedily women must be employed. 


Road Supfacing and Corrugation. 


THE meetings and congresses on road construction 
and maintenance which have been so numerous during 
the past few years have gradually changed in the 
character of their proéeedings from talking at large 
on ‘generalities td the’ discussion of the détails upon 
which the’ success' of good cotistruction dnd main: 
tenance 'depénd. The necessity for' really strong, 
well-made foundations has silenced the supporters 
of half measures, ‘and discussions’ are how devoted 
to thé selection, and’ ‘most useful ‘methods of employ- 
meht, of the bést surfacing materials. ‘It will probably 
be a long time before the propér quantity and quality 
of the labour employed will receive the attention 
they need from road authorities for constant’ and 
competent repairs, but meantime data are being 
collected by ‘road engineers’ with respect to the 
materials, the best methods of construction and their 
behaviour in practice under all sorts of vehicular 
traffic. The search for the cause of the failuré of 
some kinds of surfacing’ has turned attention not only 
to experimental trials of various materials ‘and of 
tar and bituminous mixtures and aggregates, but 
also ‘to traffic ‘statistics. Laboratory experiments 
have helped a little, but it is trial on the large scale 
in roads and streets that has given the only practical 
definite information which the road' engineer of some 
power of original thought can proceed’ to use with 
some feeling of certainty of success.’ Study of 
statistics of density of traffic has‘ helped some, but 
has equally misled others. Some have been misled 
so far as to conclude that their ‘only hopé of success 
is to have nearly all the heavy modern traffic declared 
to be “extraordinary traffic,” a cohclusion which 
leads to the contradiction that a majority is neces- 
sarily m the wrong. Others have been led to an 
equally erroneous interpretation of statistical evidence 
relating to the relative detrimental effect of various 
kinds of vehicles and vehicle’ construction. The 
reasoning of both classes leads to the conclusion that 
the vehicles of the now great mechanically propelled 
traffic must be made to suit the average: road of 
to-day rather than that the roads must be made to 
meet the requirements of the traffic. Those who would 
place most: of the heavy traffic under the ban ‘of 
“extraordinary traffic ’’ would favour a vehicle ‘tax 
which would in effect reintroduce a tol] system which 
would be as bad in effect’ as was the system in vogue 
before the repeal of the Turnpike Acts, and would 
be a tax on traffic which would increase the cost ‘to 
the consumer under the guise of saving his pocket 
with respect to cost of road maintenahce. The 
experience of those who have adopted the best 
practice is that the most costly methods of con- 
struction are also the most economical. There can 
now be no doubt that for all main road and heavy 
traffic roads not only must the’ foundation be the 
best that can now be made, but the methods of con- 
struction of the surface and the use of the materials 
proved best by extended practical'experience must, 
with some modifications of present practice in con- 
solidation, cost least as being of the greater durability 
and costing least in maintenance. We need not here 
consider the selection of the different kinds of stone 
or rock materials available in different: districts, but 
it may be urged that the methods of their employ- 
ment and consolidation are to a great extent the 
cause of the unsatisfactory condition of the surface 
after comparatively short periods. 

One of the questions discussed at some length 
during the discussion by the conference ‘last June 
and July was the cause and effect of the corrugation 
or road waves. The explanations of this vatied’ so 


much that if all were correct no ‘corrugations could 
exist. According to some, it was due to the prevalence 
of large numbers of vehicles, all of the same or 
similar wheel base, wheel diameters ‘and weight, but 
those who suggested this explanation ‘also admitted 
that the tonnage of vehicles of' other kinds in which 


everyone of these particulars varied, was in some cases 
even greater than that of the vehicles of precisely 
similar patterns. Others instanced the motor omni- 
buses, especially in Greater London, being of siniilar 
pattern, ‘were an effective cause, though they ran 
on rubber tires, while all the other traffic with wheels 
varying from 18in. upwards was of far greater tonnage. 
Others foiiiid “that vibration, ‘periods of springs, 
vibration of engine were ‘an effective’ supplementary 
cause, although these vibration periods would 
neutralise each other, and etigine’ vibration on ‘the 
spring-carried frame could have no effect at any 
vehicfe speed. Others, however, of greater experience 
and capacity for interpreting ‘the evidénce afforded 
}by their own observations, were in agreement with, 
among others, Mr. Dryland, that this road corrugation 
or waviness was due more to defect in original con- 
struction and almost always follows the method of 
consolidation by rolling. Corrugation is so often 
assumed to be a new thing and having the modern 
motor vehicle as its cause, that-it is well to remember 
that it is not only not'a new thing, but has been the 
cause of much trouble to road engineers and surveyors 
for many years past ; in fact, its cause with respect 
to macadam roads was pointed out in 1898 by the 
then President of the Society of Engineers, when 
not only was the waviness produced by the heavy 
roller in consolidating a new ‘surface described, but 
the destructive effects on the materials down to a 
considerable depth caused by the rolling of wheeled 
vehicles was appealed to as an evidence of the rolling 
effect. Anyone who has watched the progress of a 
steam roller in rolling a new coating of macadam metal 
will have seen how the recurrent hard and soft places 
in the bed being rolled are produced, not only by the 
propelling rollers, but by the front roller which is 
not propelled. The material is pushed along until 
the crest of the wave in front of the roller can no 
longer be pushed forward. It is then mounted and 
the roller in its progress repeats this action. During 
the movement of the roller from crest to crest a 
sorting action takes place in the material and the 
smaller pieces tend to separate themselves from the 
larger pieces and reach the lower part of the coating. 
An apparently level and homogeneous surface is 
produced, but after the wide roller has done its work, 
the wheels of ordinary vehicles begin their work. 
Many of these have considerably greater load upon 
them per inch width of tire and have wheels of much 
smaller diameter than those of the roller. These 
soon begin to repeat with greater effect the kneading 
action of the steam roller,-and they bring into relief 
the hidden waviness originated by it. The original 
waviness is greater with the large size of macadam 
often used even yet, and although covered with what 
should be a sufficient coating and carpet of finer 
materials, the original waviness is sooner or later 
made apparent. It has been found that cross rolling 
has a good effect in minimising the original waviness, 
but cross rolling cannot be everywhere practised, 
although much may be done by departing wherever 
it may be possible from continuous parallel rolling. 
With some of the more recently constructed road 
surfaces made with smaller materials from the 
beginning and with a well-applied bituminous carpet, 
the corrugation is less rapidly produced, especially 
when a concrete foundation is used, and the surface 
fimished with a hard bitumen carrying the greatest 
possible quantity of small grit aggregate. A spell 
of hot weather will, however, put even these surfaces 
into a condition in which they are more easily kneaded, 
and corrugation will then arise without any reference 
to the condition of the sub-surface. The sandy 
asphalts which may wear with evenness during the 
greater part of the year will become wavy for this 
reason during or following hot weather. 


The causes of corrugation are thus in the original 
construction of the macadam type of road, coupled 
with the after-kneading by ordinary vehicles ; and in 
bitumen-coated roads by’ kneading even’ when the 
bitumen carpet is directly on a strong concrete 
foundation. Roads such as those which used to be 
surfaced with materials not rolled; but only gradually 
consolidated by traffic, were less’ subject’ to waviness 
than the roads of to-day, partly no doubt owing in 
some cases to the smaller tonnage of traffic, but more 
to the fact that the’ stones gradually found their 
places among each other, and to the irregularity of 
the rolling by the wheels of common vehicles. It 
would ‘seem that the only way ‘to’ obtain’ a road 
surface which will not become wavy is to make it 
on a base in which no interstitial movement can be 
induced, such as concrete, and coat it with a carpet 
which ‘is compounded’ with ‘a’ grit aggregate bound 
by the smallest possible quantity of hard bitumen, so 
that the surface would be friable rather than capable 
of being kneaded by the wheels.” It has been observed 
that quite a thin coating of purified tar on a concrete 





floor will stand' very heavy wheel traffic, and it is 





possible that such a coating frequently renewed 
would meet a large part of the requirements of urban 
and suburban streets and many roads. When the 
macadam type of construction is used, the metal 
should be sorted into something like compactiess 
and rammed into solidity rather than rolled, _ 
Machinery for this does not exist, but’ probaly 
could be devised in practicable form. 








THE WEEDON RAILWAY ACCIDENT. 


A SERIOUS accident occurred to the second port; 
of the day Irish’ mail from Euston’ to Holyhead «1 
Saturday morning’ last, just after it had emer;«d 
from Stowe Hill tunnel and was approaching Weed 1. 
Weedon is practically 694 miles from London, and 
as the mishap’ occurred near’ Weedon down disti:t 
signal the plaee of the accident would be at about 
the 69th mile-post. At about 60} miles from Eusion 
the summit of Roade bank is passed, and the down 
line then falls 1 in 320 to Blisworth—63 mile 
then I in 2640 for three miles, followed by a mile of 
1 in 800 up, then falls 1 in 1200 to the southern 
mouth of Stowe Hill tunnel, and thence to the scene 
of the accident 1 in 765. The usual speed for down 
expresses at this point is about 65 miles per hour. 
Stowe Hill tunnel’is ‘about a quarter of a mile in 
length, and a ganger who saw the mishap was staiid- 
ing about’ 380 yards from the tunnel mouth. 

The train was drawn by two locomotives ; 
leading engine was''No.''1189, Stewart, of the 2-4 0 
type, and the train engine was No. 1971, Euryalus, 
of the 4-4-0 type. The composition of the train, 
beginning at the engine end, was as follows :—Eight- 
wheeled brake van, eight-wheeled post-office sorting 
van, eight-wheeled parcels van, eight-wheeled brake 
third, eight-wheeled composite, eight-wheeled third- 
class, eight-wheeled composite, eight-wheeled third- 
class; twelve-wheeled third-class dining saloon, twelve- 
wheeled first-class dining saloon, eight-wheeled com- 
posite, eight-wheeled first-class, eight-wheeled brake 
van, eight-wheeled ‘third-class, eight-wheeled com- 
posite brake ; total, fifteen vehicles, weighing approxi- 
mately 426 tons. Under circumstances that we are 
about to relate the two engines and the greater part 
of the train were derailed, and whilst. the engines 
kept in line some of the coaches ran down the embank- 
ment on each side of the line. Nine passengers were 
killed or have died since and over twenty were 
injured. The accident occurred at 9.53 a.m. Colonel 
Druitt held an inquiry on behalf of the Board of 
Trade on Tuesday last, and from the evidence then 
given we are able to give as complete a story of the 
accident as is at present known. 

Another train was concerned in the mishap. This 
was the 8.45 a.m. express from Birmingham to Euston, 
drawn: by a 4-4-0 engine, Wolfhound, No. 1489. 
The driver found this engine réady for him when he 
went on duty and he did not look round it, but when 
he stopped at Coventry the man went round the 
“near ’”’ or left side. At Rugby he went to the * off” 
or right side, and then found that a pin was missing 
from the washer of the right driving crank pin. The 
fitter who between 6.30 and 7.25 examined every 
part of the engine at Monument Lane shed said that 
all was intact there,:and the driver who got the engine 
ready confirmed this. When the driver missed the 
pin he whistled for the platform’ staff to send to the 
shed for anew pin. The erigine “ arranger,”’ however, 
came along with a fitter. The latter had no pin with 
him, so the “ arranger ’’ instructed him to get one 
from the coupling rod of another engine that was 
putting some’ coaches on the rear of the train from 
Birmingham. The “ atranger’’ testified that he 
saw the fitter close the pin ‘with a hammer and 
hammer it out and saw him drive it into the other 
engine. It was a good fit and the end projected about 
hin. from the top of the washer. The fitter said he 
had no trouble to get the pin in. As he had no 
chisel he opened the jaws with an ordinary set pin 
spanner; he opened it sufficiently wide that he 
could have got his finger between. As the pin was 
not @ new one it was ¢asy to open. Three witnesses 
gave evidence as to the pin’ being properly opened. 
The driver, however, did not see the job actually 
finished. It took four minutes to get the pin and one 
minute to fix it, so the train, having five minutes’ 
stop, was not delayed and left to time. 

Weedon’ is thirteen miles beyond Rugby, and the 
driver said that after passing that station and when 
near the down distant signal, his fireman shouted 
““Whoa!” He then saw ballast flying and felt a 
lurch or a couple of lurches. Ballast continued flying 
until the train stopped, which was about an engine’s 
length from the southern mouth of Stowe Hill 
tunnel. He got off when the train came to a stand 
and found that the right driving crank pin washer 
arid pin were gone, and that the coupling-rod was only 
attached to the rear coupled wheel and was trailing 
against the tender steps. The guard of the train 
testified as to all the windows being broken and the 
sides of the carriages damaged on the right side. 
As the up line falls 1 in 415, 1-in 350 and 1 in 480 in 
the six miles between ‘Kilsby tunnel and Weedon and 
the train was a light one of seven vehicles, equal to 
nine and a-half, the speed when passing Weedon was 
probably 65 to 70 miles per hour. 

We come’ now to the down train. 


the 


The evidence of 
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vanger who was standing about 150 yards south 
of an underbridge—which ‘bridge is 530 yards from 
the northern mouth of Stowe Hill tunnel-—was to 
the effect that he saw stones and ballast flying as 
the up train approached, and that this lasted whilst 
i passed him. » He ran down the embankment out 
o: the way of the’stones. Just then the down express 
pessed him and on his return to the top of the bank 
he saw that ‘the latter ‘train was ‘derailed, and’ the 
last vehicle was opposite him. The road at that point 
wes a foot out of line in an outwards’ direction. He 
had been over the ‘length that morning and both 
lines were then in good order. The driver of the 
lending engine said that as the up train was approach- 
inz him he saw a shower of stones which smashed 
both the ‘windows in the cab. His engine then left 
the road. The driver and fireman ‘of the train engine, 
alco the guard, were unable to give evidence. 

The only other evidence of interest related to the 
discovery between the near rail of the down line and 
the wall of the down platform at Weedon of the 
washer, and of the pin—or what is supposed to be 
the pin—at Welton ‘Station, which is situate eight 
miles from Rugby. None of the men who assisted 
in any way in putting in this pin could explain why 
it should have worked out so soon, and all the wit- 
nesses testified to the fact that it was a rare ‘event 
for such pins to work out; the shed foreman: at 
Northampton said that during his experience he had 
known very, very few pins to work out. It was this 
witness who removed the coupling-rod. When he 
took it off he’ found the thread on the rear washer 
in good condition and the pin intact. The leading 
crank pin was damaged ;' evidently by the coupling: 
rod. 

Mr. Bowen Cook stated that the engine came out 
of the works after overhauling last January, sincé 
when it had run about 41,000 miles. Such an engine 
should run from 60,000 to 80,000 miles before requir- 
ing overhauling. The coupling-rod was 10ft. long 
and weighed 3 cwt. 0 qr. 20 lb. 

No definite cause can therefore be assigned. 
Perhaps by the adjourned inquests—that at North- 
ampton on September 6th and that at Weedon on 
September 9th—-some light may have’ been thrown 
on the subject. In the meantime it is instructive 
to note that the railway company’s solicitor said 
at the Northampton inquest on Monday last that 
in view of the evidence required and the various 
technical questions which arise and are at present 
under consideration by the company’s advisers and 
which will ‘afterwards be thoroughly sifted at the 
Board of Trade inquiry, the directors were not yet 
in @ position to make a definite statement as to the 
question of liability. 
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Ship Form, Resistance, and Screw Propulsion. By 
G. 8. Baker. London: Constable and Co., Limited. 
12s. 6d. net. 

THE author of this book, who was previously a member 
of the Royal Corps of Naval Constructors, is now 
the Superintendent of the William Froude National 
Experiment Tank at Bushey, and his work, perhaps 
naturally, deals with shipbuilding from the point 
of view of the designer who has access to an experi- 
ment tank and whose business it is to handle the 
elementary factors of ship form and propulsive 
efficiency. It does not, therefore, concern itself with 
construction or equipment at all, and with stability 
only incidentally, and is in this respect similar to the 
previous works of Taylor. Biles, Peabody, and others. 
Readers who have kept themselves in touch with 
recently published work of this nature will find very 
little that is original in Mr. Baker’s book; but it 
has a valuable quality, from the fact that in it is 
embodied the best and latest which has been accom- 
plished by- many minds in the field of ship and pro- 
peller design. The author makes no claim to origin- 
ality in the matter presented ; he frankly states that 
“all existing experimental data on models or ships 
have been carefully examined and compared, and 
those likely to be of permanent use are reproduced.” 
It would be very unwise, however, to assume that all 
information which does not appear in this work is 
not “‘ likely to be of permanent use,” for beside that 
which is thus rejected there must be much that is 
“existing,” but was not available to the author. 
No one man may decide with unerring accuracy what 
is and what is not likely to be ‘of use in matters of 
experimental investigation. At the best he can only 
give his opinion, which must be weighed against that 
of his contemporaries and eventually judged by the 
unerring test of time and experience. 

The book has two main portions; the first deals 
with “‘ Ship Form and Resistance,” and the second 
with ‘The Screw Propeller.” The first part treats 
the subject on conventional lines. It states succinctly 
the elémenits of ship resistance as laid down by William 
Froude and developed by other workers on the sub- 
ject; it explains stream line motion, skin friction 
resistance, eddy making, wave making, methods of 
measuring resistance in: experiment tanks, and ‘also 
analyses‘such résults as have been’ available in'& way 
which makes them readily applicable to ship ‘design. 
The ‘outstanding features of this ‘section’ are the 
primary importance which ‘now attaches to the 





“prismatic ” or “ longitudinal ”’ coefficient as con- 
trasted with that of “block” or “ displacement ”’ 
coefficient, and the relative unimportanee of midship 
area form, regarded purely as midship area. Experi- 
mental research has clearly shown’ that longitudinal 
distribution of displacement is an all-important 
matter in determining resistance, and that the magni- 
tude of humps and hollows on resistance curves is 
directly dependent on length of ship and prismatic 
coefficient. The effect of increase or decrease of 
midship area can hardly be dissociated from prismatic 
coefficient, but’ the form and amount of it is*not the 
controlling factor that it was once considered to be. 

Mr. Baker points out the great importance of keep- 
ing the hull of a ship clean and free from fouling. 
No one can carry out much work on the measurement 
of resistance without realising this fact; it is oné 
which needs to be emphasised, for many who only 
deal with finished vessels are apt to minimise the value 
of a smooth clean-painted bottom ‘surface. - Newly 
applied paint which i% put on over old blisters, or 
which itself becomes blistered or roughened in any 
way, causes a large increase of power for a given speed. 
The author quotes results of experiments which were 
made in the tank at Spezia, which showed that the 
frictional resistance’of a surface covered with incrusta- 
tions was five times that of a freshly painted smooth 
surface. When it is remembered how large a pro- 
portion of the resistancé is due'te surface friction, 
such an increase readily explains the great reduction 
in speed which a foul bottom often causes. The case 
cited is an extreme one, but it is enlightening as show- 
ing the importance of a clean hull. 

A large section of the book is‘devoted to the effect 
upon resistance of varying lengths of entrance and 
run, and of differing amounts of parallel middle body, 
the work of Froude, Taylor, Sadler, and others being 
freely used. A discussion of the relative virtues of 
straight and hollow lines as determined by Froude 
is also included. There is an interesting chapter 
on the form and resistance of racing and other high- 
speed vessels, including skimmers and seaplane 
floats, a subject ‘upon which the author has made 
original investigations at the Froude tank. He gives 
general conclusions upon the forms which should be 
adopted for successful hydroplaning and a formula 
for determining the speed at which planing may be 
expected to commence. One chapter is devoted to 
the effect on resistance of shallow depths of water 
and of restricted channels. This includes references 
to the work of Taylor, Rota, Yarrow, Schutte, and 
others in this connection, and explains: in’ general 
terms the causes which go to modify resistance so 
largely where depth and width of water are limited. 
This chapter closes the first section of the book with 
a discussion of the shapes and sizes desirable for 
canal barges. There is nothing that is very original 
in it, nor anything calling for particular attention 
other than has already been given to the publications 
of the various authors quoted as they originally 
appeared. 

The second portion of the book, on “‘ The Screw 
Propeller,” contains a sane treatment of the ordinary 
propeller problem, in which the difficulties are squarely 
faced ; for instance, at the very outset the author 
recognises the importance of a clear idea being 
obtained of pitch values. He gives two definitions of 
“pitch ;*’. one he calls “face pitch ”’—that is, the 
measured or datum pitch as generally used in calcula- 
tions of slip and revolutions ; the other is termed 
the “‘ effective’’ or “ analysis”’ pitch, or what has 
been often called the “ virtual’’ pitch—that is to 
say, it is the pitch which is obtained from a model of 
the propeller by revolving it when it is advancing at 
such a speed that it exerts no thrust. Thus, suppose 
the speed of advance in open water is v feet per minute 
and the propeller exerts no thrust in either direction 
at r revolutions per minute, then since for no thrust 
pitch x revolutions equals speed of advance, pitch 
will equal v — r. This virtual pitch does not bear 
a constant relation to the measured pitch, but depends 
on the proportion of pitch to diameter—that is, the 
pitch-ratio—speed of: advance, and thickness and 
section of blade. It must enter into calculations made 
for estimating the number of revolutions to be 
expected for any given speed of advance.’ Similarly, 
in dealing with the theory of propeller action, a clear 
sensible view of the problem is taken, which will be 
very valuable to students who often read much that 
is published about propeliers which only tends to 
obfuscate the issues. Formule and curves are sup- 
plied to enable estimates for propeller dimensions to 
be easily made. The confusing factors of total 
efficiency—that is, serew éfficiency, hull efficiency, 
wake deduction, and thrust deduction—are all clearly 
explained, the work of Froude and Luke being largely 
drawn upon. The author shows why it is that, in 
spite of the fact’ that the passage of a ship through 
the water must of: necessity cause a following wake, 
it is sometimes found—especially in destroyers—that 
there is a negative wake measured over the propeller 
area. This he attributes to the fact that in nearly 
all destroyers there is a wave hollow in the region of 
the propellers, and the orbital motion of the water 
in a wave hollow is backward, thus neutralising the 
forward ‘motion previously imparted by the passage 
of the ship. ' ’ 

’ There is a chapter on the ‘“‘ Main Engine,’ which 
treats superficially the various types of machinery 
which are used for ship propulsion. Cavitation is 


earelessnéss in the use of terms. 





disposed of in five pages. In a work on the screw pro- 
peller one naturally turns first to the chapter on this 
subject.’ What'the author has to say is often regarded 
as a touchstone to the rest of the work, for of all the 
difficulties which nmiay occur in the designing of pro- 
pellers perhaps the most serious and certainly the 
most elusive is that of avoiding cavitation ; no section 
of the work demands more careful study and atten- 
tion. We disagree entirely with Mr. Baker’s definition 
of cavitation. He says :—** Cavitation is the name 
given to the phenomenon which makes itself felt by 
the absence of proper increase in screw thrust with 
increase of torque.” This reminds us of the Irish- 
man’s definition ‘of salt ‘as “‘the stuff which spoils 
potatoes when you don’t put it in.”” One cannot define 
@ cause by naming an effect, as it is here attempted 
to'do. Further, to explain what cavitation is, the 
author goes on to describe the result which follows 
from “air drawing’’—that is, the admission of air 
to'the screw race. He says that this causes “ racing,” 


‘which is undoubtedly true; but, he adds, “this 


“racing.” is a species of cavitation ”—surely a singular 
** Racing’ could 
never be called “ cavitation” by any stretch of 
imagination ; it might be termed an “ effect ”’ of it ; 
but in any case racing produced by air drawing bears 
no sort of relation to cavitation at all. 

The two cases may be illustrated by the analogy 
of the ordinary suction pump action. If the suction 
pipe be drawing from a depth greater than the column 
that the atmospheric pressure ean maintain, then the 
plunger is unable to lift the water to the outlet even 
if there be an absolutely air-tight fit between plunger 
and barrel; the pump will, in fact, cavitate—-that 
is to say, the plunger will move away from the top 
of the column, leaving a more or less perfect vacuum. 
On the other hand,:if the suction be short, but the 
plunger or barrel leaky so that air can get below the 
plunger, then the pump will not draw properly, but 
from a very different reason, it will, in fact, be “ air 
drawing.’’ To confuse the two is extraordinary in 
a book written’ to instruct’ technical men. ' There may 
be air drawing at a propeller where there can be no 
question of cavitation, and there may be cavitation 
where there is no air drawing ; but they are distinct 
and separate phenomena. What is generally known 
as cavitation—whether it be a completely descriptive 
term or not—is thé formation of cavities at the' pro- 
peller caused by inability of the water to flow into the 
scréw at the velocity which the propeller is endeavour- 
ing to impress upon it. The maximum velocity of 
feed attainable is naturally a function of the combined 
pressures of the head of water plus the atmospheric 
pressure, where there is a free flow; the velocity 
impressed on the water by ‘the propeller is a function 
of the virtual pitch and the revolutions mainly. ° It 
is not therefore to be accepted as probable that the 
singlé element, pressure pér square inch of surface, 
can be a complete measure of the conditions, which 
cause cavitation, independently of the rate of revolu- 
tions. This was assumed in the early days of the 
Daring and is assumed by Mr: Baker now. The 
controlling ‘factors’ must be the velocity impressed 
on the race and the velocity of feed available.” Many 
cases have been experienced where cavitation has 
occurred at widely varying pressures per unit of sur- 
face. The author rightly points out that where 
peripheral motion is not uniform cavitation will occur 
ata lesser number of revolutions than if it were 
uniform. , 

The closing chapter deals with measured mile 
trials. ‘The book ‘will be valuable for the way it 
co-ordinates the work of many investigators. It is 
sequentially arranged and has a good index ; but it 
cannot be said to add much that is new to the similar 
work of Taylor, Biles, Peabody, and others ‘which 
have appeared in recent years. The experimental 
tank method is, naturally, atthe base of it; and Mr. 
Baker will probably have much 'to add to future 
issues as the work ‘of the National Tank develops and 
is corroborated by that done in other tanks and by 
actual experience with full-sized ships. 
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THE UTILISATION AND DENATURING OF 
SPIRIT. 


WE have received from the Board of Trade the following 
particulars regarding the competitions which have been 
organised by the Russian Ministry of Finance in respect 
(1) of methods of utilising spirit or alcohol or their pro- 
ducts, and (2) of new substances for denaturing spirit or 
alcohol. The following is a summary of the conditions :— 

As regards the first competition, prizes of 60,000, 30,000 
and 10,000 roubles* respectively will be awarded for the 
invention of a novel means of adapting alcohol for the 
preparation of such a product as shall by its nature abso- 
lutely differ from the spirit from which it is made, e.g., 
vinegar, ether, chloroform, &c. Three prizes of 50,000, 
20,000, and 5000 roubles respectively will be awarded for 
the invention of a novel method of utilising spirit for the 
preparation of a product—e.g., a pharmaceutical or per- 
fumery preparation—of which spirit or its products— 
sulphuric ether, &c.—will appear as one of its component 
parts or dissolvent, providing that spirit cannot be 
extracted profitably from the product. ! Three prizes of 
30,000, 15,000, and 5000 roubles respectively will be 
awarded for the invention of a novel method of utilising 
spirit in productions, where spirit or its products would 
serve as temporary intermediary dissolvents of either of 
the extracted or precipitated materials, e.g., in the manu- 
facture of smokeless powder, artificial silk, &c. Further 
prizes ranging from 75,000 to 5000 roubles will be awarded 


for the invention or perfection of apparatus for the utili- | 


sation of spirit as motive power, tuel, or illuminant. 
The competition for new substances for denaturing spirit 
or alcohol is being organised with the object of extending 
the use of spirit for technical purposes, and accordingly 
three prizes of 30,000, 15,000, and 5000 roubles respec- 
tively are offered for finding novel denaturing materials 
for improving the existing methods of denaturing, which, 
whilst guaranteeing the free use of denatured spirit, 
would obviate any possibility of using it as a beverage. 
Applications in respect of both of these competitions 


should be addressed to “ L’Administration générale des | 


Impéts.indirects et du Monopole de I’Alcool,” Tutchkoff 


Naberezhnaia, Petrograd, not later than January Ist/14th, | 


1916, and must be accompanied by samples. Such appli- 
cations should be made in the Russian or French languages 
and be enclosed in a special envelope bearing an inscrip- 
tion or device of some sort, the name and address of the 
applicant being submitted under separate cover bearing 
the same inscription or mark. Inventors may reserve 
the right of benefiting by their inventions and of protect- 
ing themselves with letters patent. 

Copies, in English, of the full text of the conditions for 
participating in the two competitions above referred to 
may be obtained by United Kingdom firms interested 


on application to the Commercial Intelligence Branch of | 
the Board of Trade, 73, Basinghall-street, London, E.C. | 








A HIGH-SPEED TURRET LATHE. 





WE were recently invited by the Selson Engineering | 
Company, Limited, to inspect at its showrooms in Queen | 


Victoria-street, E.C., an example of the Reed-Prentice 
high-speed turret lathe as made by the Reed-Prentice 
Company, of Worcester, Mass., U.S.A. This new tool 
possesses several features in its design of considerable 
interest and worthy of close study. The general aim of 
the designers has been to produce a machine combining 
the four desirable qualities of accuracy, power, speed, 
and centralised control. 

The spindle is driven by a head of the “ all-gear ” type, 
the general arrangement of which is shown in Fig. 1 in 
the Supplement. The drive is transmitted from the belt 
pulley through a set of reversing bevel gear wheels on to 


@ shaft co-axial with the pulley. Two pinions, each keyed | 





* A rouble at_par = 2s. 14d, 


to a sleeve, are mounted on this shaft. The sleeves are 
expanded out into cup-like boxes, within each of which 
is an expandible friction clutch ring. This ring surrounds 
and is keyed to a central disc fixed on the shaft. By 
expanding either ring the corresponding pinion is thus 
brought into the transmission. The method of keying 
the clutch ring to the central disc should be noted. Oppo- 
site the slot in the ring, where, of course, the expansion 
produces no movement, an ordinary plain key is used. As 
it would hardly be good practice to transmit all the power 
through this one key, two other keys are provided. These 
| lie at 90 deg. on each side of the slot in the ring. The keys 
are short }in. diameter cylinders turned down to form a 
shoulder and are pressed outward by spiral springs so as 
to follow up the movement of the ring when it is expanded. 
Similar forms of friction clutches are embodied within 
the two reversing bevel wheels on the shaft. 

The transmission is next carried through one or other 
of two pinions permanently keyed to a second or counter- 
shaft, and so to one or other of two pinions co-axial with 
the spindle. Either of the latter pinions can be clutched 
to a sleeve surrounding the spindle by means of an internal 
ring clutch of the type already described. The end of the 
sleeve .nearest the spindle nose is expanded out into a 
clutch box, within which yet another internal ring clutch 
is situated. By means of this the sleeve can be clutched 
direct to the spindle. Alternatively, with this clutch 
loosened, a small pinion keyed just behind it to the sleeve 

|may be used to transmit power to the spindle through 
back gearing. The last pinion in this transmission, it will 
| be noticed, is clutched to the spindle by means of a dog 
| clutch. There are thus eight possible spindle speeds 
| obtainable by operating three handles with a similar 
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number of equal speeds in the reverse direction. With the 
belt pulley running at 400 revolutions per minute the 


| spindle speeds are :—22, 33, 41, 61, 107, 160, 200, and 


300 revolutions. 
Power for the feeds originates in a pinion fixed on the 





From this the transmission is carried to a similar sized 
pinion at a lower level through a set of engaging and 
reversing pinions mounted in the usual way on a wrist 
plate. The transmission is then led through one or other 
of four sets of change wheels and two separate pinions to 
| the pinion A of a gear-box fixed on the front of the head. 
| stock. This gear-box—see Fig. 3 in the Supplemen:— 
| contains two shafts, on the second of which eleven pear 
| wheels are permanently keyed. The first shaft carries 
| at its left-hand end the pinion A, already referred to, 
| and inside the box is splined to receive a sliding handle 
carrying a set, of pinions which may be moved along ind 
lifted into engagement with any one of the eleven wi: cls 


on the second shaft. With the four change gear w)) cls 
on the end of the headstock there are thus forty-) sur 
changes of feed or pitches of thread obtainable by «he 
operation of two handles. For jobs ranging from tin. to 


| 6in. in diameter Whitworth provides twenty-three differnt 
| threads extending from 32 to 2} per inch. The lathe now 
| being described has forty-four speed changes, whih, 
| when transmitted to the leading screw, represent @ reige 
of threads extending from 32 to 2 per inch, All the Wit. 
worth threads are included in this range except «ne, 
namely, 2§ threads per inch—that is, the standard for |bs 
5}in. and 5}in. in diameter. We notice, too, that tlirce 
of the forty-four combinations duplicate with three otl: rs, 
so that there are really only forty-one different chan ‘es, 
These are doubtless two small departures from ideal ) or- 
fection, but the problem of choosing the size of pinion to 
give a stated series of speeds is frequently very diffi ult 
of solution, and if the number of gear wheels is to be k: pt 
within reason, may be insoluble. We consider that ‘he 
designers of this lathe have really solved it very completely 
and in a very compact manner. Between the spindle 
and the leading screw there are thirty-one gear wheels, 
yet these give forty-one different feed changes in eitler 
direction. 

A sliding pinion carried on the end of the second shaft — 
see B, Figs. 2 and 3—conducts the feed power to either of 
the pinions CD on the leading screw and spline shaft 
respectively. 

Details of the apron will be found in Figs. 4—see the 
Supplement—and 6. The feed from the leading screw is 
transmitted to the saddle in the usual way through a iut 
situated near the left-hand end of the apron. This feed 
is strictly reserved for screw cutting. The sliding and 
surfacing feeds are derived from the spline shaft, which 
for this purpose, as shown in Fig. 6, carries two opposed 
bevel wheels with a dog clutch between them, while a 
third bevel gear meshing with them rotates on a pin fixed 
to the apron. The clutch referred to controls the stopping, 
starting, and reversing of the feeds. The control can be 
effected by hand or automatically at will. The lever E— 
Fig. 4—at one end carries a fork engaging in the race of 
the clutch and at the other end is coupled to a@ spring- 
pressed plunger carrying a handle F at its upper end. 
This handle has three positions. In the highest it is sup- 
ported by a clip G. In the intermediate a projection on 
it bears against a stop extending upwards from thie 
plunger casing. If the handle is turned slightly the pro- 
jection clears the stop and allows the handle to fall to the 
lowest position. These three positions correspond with 
the starting, stopping, and reversing of the feeds derived 
from the spline shaft. In the case of the sliding feed the 
upper position of the handle F gives the forward feed. This 
can be automatically tripped by means of a push rod 
jointed, as shown in the accompanying half-tone engraving, 
to the clip G. The rod comes into action when its tree end 
strikes against one or other of six adjustable stops—one 
for each face on the turret—mounted on the lathe bed 
in a rotatable cylinder. In addition to this method of 
interrupting the longitudinal feed, a master stop 1s pro- 
vided consisting of an adjustable collar on the spline shaft. 
This shaft is capable of a slight endwise movement, which 
movement breaks its connection with the gear-box at 
the pinion D—Fig. 3. 

In the case of both feeds the transmission is taken from 
the spline shaft through the bevel gearing to the pinion H 
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TURRET 


—Fig. 6. If the longitudinal feed is desired the clutch J 
is engaged, whereby the power is sent through to a pinion 
engaging with a rack fixed beneath the front shear. The 
pinion in question, it will be noticed, is formed on the end 
of a solid keywayed plug which may be partially with- 


left-hand end of the spindle—see Fig. 2 in the Supplemerit. ' drawn outwards at will. 
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If the cross traverse feed is desired the clutch K—Fig. 6 
_—is engaged. The pinion L runs constantly in mesh with | 
the wheel H, so that this action transmits the feed power | 
through to the pinion on the cross feed screw. It has not | 
bee:: thought necessary, we gather, to provide means to | 
obviate the engagement of both feeds simultaneously. 
Tho carriage may be traversed longitudinally and the 
turret transversely by hand. For this purpose a star | 
hancle on the apron is geared up by three equal-sized | 
pinions with the wheel M—Fig. 6. With the clutch J 
disengaged rotation of the star handle gives the longi- 
tudinal traverse. To obtain the cross-hand traverse the 
plu; carrying the rack pinion is withdrawn to its full 
extent and the clutches J K are both engaged. 

Some details of the turret are shown in Fig. 5. The end 
of te cross feed screw is shown at N and carries a dog 
clutch whereby the rotation of the screw can be started 
and «topped either automatically or by hand. The auto- 
matic operation of this clutch is controlled from a slide P 
mounted on the saddle in rear of the turret slide. The 
slide P carries at each end six adjustable stops in a rotatable 
barrel. The turret slide is provided with two adjustable 
lugs. By means of levers and a shaft the slide P is coupled 
up back and front to the handle of the dog clutch at Q, 
so that when during the trav rse of the turret in either 
direction one of the lugs strikes one of the stops, the slide P 





























































| motor coupled to a single-phase generator. 





ings. In fact, the equality of the currents in the different 
circuits is obtained simply by out-of-phase currents, part 
of them leading and part lagging. The resultant reactions 


| and unbalancing effects of these leading and 


currents have precisely the same effect upon the generating 


| system as the single-phase load alone would have. 


On the basis of storing and restoring power in order to 
obtain balanced three-phase loads when delivering single- 
phase current several methods may be considered. The 


|method which naturally presents itself first is that of 


employing a motor generator consisting of a three-phase 
Where entire 
independence of the single-phase and three-phase currents 
is desired this is, of course, the best method. Upon the 
other hand, it is possibly the least efficient. But where both 


| change in frequency and change to single-phase currents 


are involved without distortion of the polyphase load 
conditions, then double transformation of power appears 
n that is to say, the power is changed from 
electrical to mechanical power and back again to electrical 
power or from electrical. to some other form of electrical 
power involving a second complete transformation. The 
use of a motor generator is involved in the first example, 
and . transformation: from’ three-phase to direct current 
by a rotary converter, and from direct current_to single- 
phase of another frequency by a second converter is an 
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“The Encinecr”™ 
Fig. 6—DETAILS 


is moved over slightly, and the dog clutch opened. At R | 
is shown the locking lever. Of the three attachments | 
indicated, one is the fulcrum, the next a guide plunger | 
controlled by a spring, and the third the locking plunger. 
Although there are only six faces on the turret, seven 
locking positions are provided. This is for the reason 
that one of the turret faces may, as shown in the half-tone 
engraving, carry a stand for two tools. When the turret 
has been located by the locking plunger it is clamped 
against any possible movement by means of the handle 8. 
The rod of this handle is formed with a rack which engages 
with the toothed sector shown separately. The boss of 
this sector, as indicated at T, receives a stud at the centre 
of the turret. This stud carries a locking plate U and a 
disc V having a cam face. A pull on the handle 8, acting 
through the leverage of the sector, thus securely clamps 
the turret in place. At W is shown a cam-operated plunger 
employed to lock the turret slide to the saddle. 

The machine we have described is made in several sizes. 
Our photographic view shows an example having the 
centre of the chuck 16in. above the plane of the shear tops. 
Our drawings relate to the 18in. size. The lathe can swing 
20}in. over the ways. It has a bed 8ft. long, of which a 
length of 38in. is occupied by the turret carriage. The 
maximum possible longitudinal traverse of the carriage is | 
48in., while the maximum cross traverse of the turret is 
10}in. 








SINGLE-PHASE LOADS FROM POLYPHASE 
SYSTEMS. 


WITHIN comparatively recent times a considerable | 
demand has arisen for single-phase power for electric | 
furnaces and electric fusion applications, for electric rail- 
way service, and for various other special applications. | 
As all large power plants are polyphase—usually three- | 
phase—the problem of delivering single-phase power from | 
such systems without unduly disturbing the phase rela- | 
tions and voltage has become an important one. Mr. G. B. | 
Lamme, the chief engineer of the American Westinghouse 


Company, dealt with this matter some time ago in a paper | 
which he read at the annual convention of the Association | 
of Edison Illuminating Companies. The paper was after- 
wards revised and published in the Electric Journal, from 
which we borrow the following notes. 

The broad statement may be made that it is not practic- | 
able to transform a polyphase load to single-phase by 
means of transformers. There is a definite and positive 
reason for this, namely, a single-phase load represents 
power which is pulsating or varying periodically from zero 
{o @ maximum value, while a balanced polyphase load | 
represents continuous power of constant value. Obviously, 
it is not feasible to transform from continuous power to 
pulsating or vice vers without some means of storing and 
restoring power, which is not practicable with transformers. 

Attempts have, however, been made to produce this 
result with transformers alone, and some with superficial | 
evidence of success. In some cases it has been possible | 
when delivering single-phase current to load the three 
phases equally with current. But balanced. currents 
do not necessarily represent balanced power loads, nor do 
they, as a rule, mean less total loss in the generator wind- | 
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example of transformation which may be classed under 
the second heading. When the power factor of the load 
is low, as in some electric furnace systems, one advantage 
of the motor generator method is that the power factors 
of the supply system and the load are absolutely inde- 
pendent of each other. 

Where transformation from three-phase to single-phase 
is made without alteration of frequency it would appear 
that part of the single-phase load could be delivered 
directly from one phase of the three-phase system and the 
other part of the load could be taken from the other 
phases and re-transformed in phase by rotating apparatus 
to a single-phase load. For instance, assume that one- 
third of the single-phase load is taken from one phase and 
the other two phases supply power to a wound rotor 
which drives a single-phase generator having the same 
phase relation as the third circuit of the three-phase 
system. Obviously, the generator could feed its single- 
phase load in parallel with the other single-phase circuit. 
The three generator circuits would thus be equally loaded 











Fig. 1—CONNECTIONS FOR PHASE CONVERTER 


and the single-phase generator of the motor generator 
set would not be transforming the full single-phase load. 
This illustrates the principle of transforming from three- 


| phase to single-phase without transforming the whole 
|load; but this particular arrangement of apparatus is 
| not a very practical one. 


The question arises, however, 
as to whether this cannot be done*in a comparativély 


| simple manner by means of a single machine connected 


across the three-phase circuit, the machine serving to 
transform power from part of its circuits to others at a 
different phase relation. The principle has been utilised 
in the past to transform from single-phase to polyphase, 
and the apparatus employed has proved to be reversible. 
It may therefore be considered that such transformation 
is possible and practicable.* 

Fundamentally the action of phase balancing is as 


| follows :—When a single-phase load-is taken from a poly- 


phase circuit it tends to distort the phase relation in the 
* See Tue Exemnzer of July 16th. 





latter circuit. Any synchronous or induction type poly- 
phase motor connected to a polyphase circuit will act in 
such a way as to have a balancing effect upon the system. 
Any such motor will naturally tend to do this, for the 
motor with its own balanced phase relations will tend to 
take current and load in accordance with the supply volt- 
ages—that is, it will tend to take more from the higher volt- 
age lines, and if the power taken from the higher pressure 
circuit exceeds the load or losses of the motor itself, then 
the excess is fed back into the lower voltage circuits. Thus 
it has a balancing action on the supply circuit. This is 
the natural tendency of all polyphase synchronous and 
induction types of rotating machines. However, in the 
motor itself this tendency to correct the unbalancing 
offthe supply circuit will be accompanied by a cor- 
responding tendency to distort its own internal phase 
relations until they match those of the supply system. 
But if the distortion of the phase relation inside the motor 
can be prevented or neutralised in any manner, then the 
motor will transfer loads between its phases or circuits 
to such an extent that it will correct the unbalancing of 
the polyphase system. In other words, if balanced three- 
phase potentials are held at the point of delivery of single- 
phase load, then the three-phase supply up to that point 
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Pig. 2—VOLTAGE RELATIONS WHEN TRANSFORMING FROM 
SINGLE-PHASE TO THREE-PHASE 


will be balanced. The operation of the various phase balanc- 
ing methods is dependent upon correcting the effects of the 
internal phase distortions in the phase balancing mdtor 
irrespective of whether it is of the induction or synchronous 
type. The action of a phase converting device in a simple 
form can probably be shown best by the arrangement 
used in railway work for converting from single-phase 
to balanced three-phase and from three-phase to single- 
phase when acting regeneratively. 

Fig. 1 illustrates such an arrangement, which is practically 
identical to the arrangement we illustrated a few weeks ago 
when describing the split-phase equipment of the Norfolk 
and Western Railroad. It consists of a transformer and a 
phase splitter. The former is connected across the single- 
phase mains, which for simplicity are made to constitute 
one phase of the three-phase circuit. The phase splitter 
has one phase connected across the same phase as the 
transformer, while its other phase, which is wound, in 
90 deg. relation to the former, has one end connected to 
some intermediate point on the transformer and its other 
end to the third phase of the three-phase circuit. 

The voltage relations both with and without load when 
transforming to three-phase are indicated in Fig. 2 
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Pig. 3—VOLTAGE RELATIONS WHEN TRANSFORMING FROM 
THREE-PHASE TO SINGLE-PHASE 


a b represents the single-phase electromotive force delivered 
to the transformer. The line fc represents the electro- 
motive force generated in phase 2 of the phase splitter, 
this being 86.6 per cent. of ab. Therefore, with fc at 
right angles toa b the linesac, bc, and ab are equal and 
balanced three-phase current is obtained at the three- 
phase terminals. Assuming that a three-phase load is 
carried, then, owing to internal distortions, f c is reduced in 
value and shifted in phase to the position fd. The three- 
phase relations are then indicated by a6, ad, and bd. 
To correct this distorted condition assume (1) that the 
electromotive force across phase 1 of the converter is 
increased sufficiently to increase the electromotive force 
of phase 2, so that it is represented by fe instead of fd. 
the increase being such that a line connecting c and e will 
be parallel with ab. Assume (2) that the connection at f 
is moved along a b to a point g so that fg equalsce. This 
brings point e to ¢ and the internal phase relations will 
then be such that balanced electromotive forces correspond- 
ing to ab, ac, and bc will be delivered to the three-phase 
circuit when carrying load and the three-phase circuit will 
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necessarily carry balanced three-phase load, although the 
source of power is a single-phase one. 

In Fig. 3 is shown‘a similar arrangement except that 
the transfer of power is from: three-phase to single-phase, 
using the same apparatus as shown in Fig. 2.. The voltage 
fe is shifted in phase with respect to a6, but in the 
opposite: direction. Moreover, the line a 6 is shortened 
with respect to fc. The unbalanced phase relations can 
therefore be represented by the triangle a, 6, d. Therefore 
if a, 6, is to- be maintained at the value ab, then f d will 
be increased proportionally to f d,, and the relations are 
represented by the triangle a b d,. 

This triangle, therefore, has to correspond with the 
balanced diagram a 6c. This can be done by (1) reducing 
the electromotive force of phase two of the phase converter 
by reducing the voltage of phase one, for instance, and 
(2) by moving f tog. This brings d, in coincidence with ¢ 
and a balaneed three-phase condition results. It is 
obvious from Fig. 2 that the addition of an electromotive 
force at the point. d corresponding in value and direction 
to the line ed would have corrected to a balanced 
condition for the assumed load and power factor. Further- 
more, in Fig. 3, a correcting electromotive force d, c would 
have accomplished the desired result.. In the actual 
diagrams, instead of supplying this correcting electro- 
motive force directly it was obtained indirectly by com- 
bining two electromotive forces at right angles. However, 
the illustrations show how a single correcting electro- 
motive force of proper phase and value can correct a 
distorted three-phase system to a balanced system. 

In place of this special arrangement for phase transfor- 
mation any standard type of three-phase synchronous 
or asynchronous motor can be used provided an additional 
correcting electromotive force is introduced. into one of 
the phases, and if this correcting electromotive force is of 
such value and direction to maintain balanced electro- 
motive forces across the three terminals, then the phase- 
balancing motor will correct the single-phase load. 

If an induction motor is employed as phase balancer 
under the above conditions, then it will simply serve as a 
phase converter and has no ability to correct or adjust 
the power factor. But if the phase balancer is of the 
synchronous type it«can be adjusted and controlled to 
act as both a phase #onverter and power factor corrector. 
If the single-phase load to be carried is at a relatively low 
power factor, then it will exert a demagnetising effect 
upon the-phase balance, which must be taken into account 
when the electromotive force phase relations are adjusted 
for proper baiaxcing. This means that the field excitation 
of the phase balance must be increased sufficiently to 





Kva. Balancing 


Fig. CAPACITY CURVES 


overcome the demagnetising tendency of the single-phase 
load. This increase in field excitation will tend to increase 
the electromotive forces of all the armature circuits, but 
as one winding, when balancing conditions are obtained, 
will carry practically all the wattless current corresponding 
to the single-phase load, while the others will carry power 
only—assuming that 100 per cent. power factor is main- 
tained on the three-phase system—the effect of the 
internal self-induction of the phase balancer will be such 
that the resultant electromotive forces of some of the 
windings will be increased to a greater extent than others. 
Therefore, when correcting for inductive loads a different 
value and direction of the correcting electromotive force 
is necessary than would be required for single-phase loads 
without power factor correction. From this it is obvious 
that what is needed for obtaining balanced conditions and 
corrected power factor on the polyphase system when 
carrying a low power factor single-phase load is a syn- 
chronous motor acting as a phase balancer in connection 
with some auxiliary means for introducing a correcting 
electromotive force which should vary in value and 
direction with the load and power factor. 

There are various ways in which this can be 
accomplished. The desired correcting electromotive 
force may be obtained by means of a small syn- 
chronous booster, which is connected in series with 
one phase of the phase balancer. The value of this 
electromotive force can be varied by altering the field 
excitation of the booster field. The phase relations of 
this booster electromotive force can be regulated by 
mechanically shifting the field. structure circumferentially 
with respect to the. armature, or the armature of the 
booster might have two fields side by side, but with their 
poles displaced circumferentially 90 deg. with respect to 
each other. Then by separate adjustments of the excita- 
tions of the two fields or by reversing the direction of the 
exciting current the electromotive force generated by the 
booster armature can be given any desired direction or 
value. 

Instead of two fields side by side a single field structure 
can be used in the booster with two existing windings 
overlapping by 90 deg. with respect to each other, like 
the primary windings of an induction motor. By proper 
adjustment of the exciting current in these two windings 
the same results can be obtained as with two separate 
field structures. With the booster electromotive force 
thus under control it is obvious that any desired 
phase or voltage correction can be obtained in the 
phase balancer. There are various ways of obtaining 


the corrective electromotive force, such as by induction 
regulation, &c., but the above is sufficient to illustrate 
the general arrangement or method of operation. Where 





widely fluctuating loads and non-related .variations in 
power are encountered automatic voltage regulators can 
be used in conjunction with the main, and booster fields. 

A. combined synchronous machine and booster or boosters 
involve as. a rule considerably less apparatus than a 
motor generator, and the losses.in the former case should 
be Jess. When the single-phase load does not fluctuate 
widely it is possible. to use much simpler arrangements. 
In electric. furnace work, for instance, the. single-phase 
load and power factor may be almost. constant, and in 
such cases phase ‘splitting may be accomplished ina 
fairly simple and effective manner by a.single synchronous 
machine, either with or without a small additional auto- 
transformer. and. with tappings and switches for varying 
certain voltage relations. In synchronous phase balancers 
there is a very considerable.magnetic action in the poles 
and structure which is set up by the armature winding. 
The poles must therefore be equipped with cage dampers 
similar to those required on. the fields of large single-phase 
generators. If these dampers. are properly. proportioned, 
the pulsating effect of the.armature on the field can be 
suppressed without. involving much.loss...When motor 
generators.are used for phase transformation these dampers 
are also requisite. 

If power factor correction is. required as well as. phase 
balancing, then the size or capacity.of the phase balancer 
will depend to a certain extent upon the amount of power 
factor correction needed. As it may be of interest to 
know what capacity the phase balancer must have in 
terms of single-phase load the approximate curves shown 
in Fig. 4 have been prepared. They show for different 
power factors the three-phase capacity required for a 
1000 kilovolt-ampéres of single-phase load. |The ordinates 
represent the power factors of the single-phase load aad 
the abscisse show the kilovolt-ampére ratings .of the 
phase balancers required at various three-phase power fac- 
tors. The phase-balancing load is given in terms of three- 
phase capacity, that is, the capacity which the machine 
would have as a three-phase generator with a current 
rating corresponding to the largest of the unbalanced 
currents in its three phases. In other words, this rating 
is framed on the basis of maximum local losses instead of 
averaging, and this represents the most severe condition. 
The capacity of the booster or other apparatus for supply- 
ing the correcting electromotive force. is not included. 
This can be assumed roughly as about 15 per cent. of 
that of the phase balancer, irrespective of whether it is a 
separate piece of apparatus or not. i 

Usually there is considerable. saving in the capacity 
of apparatus by the use of a phase balancer as compared 
with motor generator set, provided power factor correction 
is unimportant. For example, assume a single-phase 
1000 kilovolt-ampére load has a power factor of 70 per cent., 
while the corresponding three-phase balanced power is 
to be held at the same power factor. From the curves 
the approximate capacity of the phase balancer is 1000 
kilovolt-ampéres. Adding 15 per cent. for the booster 
gives 1150 kilovolt-ampéres.as the total balancing capacity 
required. Comparing this with a motor, generator, the 
driving motor will have a normal capacity of 700 kilowatts, 
while the 1000 kilovolt-ampére single-phase generator 
would approximately correspond to a _ 1500-kilovolt- 
ampére three-phase machine, thus requiring a total of 
2200 . kilovolt-ampéres compared with 1150 kilovolt- 
ampéres for the phase balancer. It is to be noted that 
while there is no correction of power factor the balancer 
capacity in kilovolt-ampéres will be equal to the kilovolt- 
ampéres of the single-phase load. If, however, in the 
above example 70 per cent. single-phase power is to be 
corrected to 90 per cent. in the three-phase circuit, then 
the balancer capacity will be 1370 kilovolt-ampéres. 
Adding 15 per cent. for the correcting booster gives 
1575 kilovolt-ampéres, against 2200 kilovolt-ampéres 
for the motor generator. The phase balancer does not 
apparently correct for power factor so advantageously 
as the motor generator. Moreover, where automatic 
correction of power factor is desirable, the motor 
generator is rather more complicated. 








LABOUR AND WAGES. 


Tue Board of Trade Labour Gazette, reviewing the effects 
of the war upon the labour market, says the disquieting 
conditions with regard to unemployment at, the commence- 
ment of the war were of short duration, and by the end 
of November employment was at about the same level 
as that prevailing just before the war. Since then the 
demand for labour has steadily increased, and the in- 
dustries engaged in supplying the requirements of the 
Allied forces have for months past been working at the 
highest pressure. At, present there is very little un- 
employment. existing, and this is chiefly in the few luxury 
trades, while in a number of industries the demand for 
labour greatly exceeds the supply. Since August last 
nearly two and. a-half, million workpeople have had 
increases in wages or have been given war bonuses, 
amounting to upwards of £400,000 a week, or more than 
3s. per head. The figures exclude overtime earnings. 








THE Amalgamated Society of Engineers reports that 
out of a membership of 193,203 last ‘month only 384 
received unemployment benefit, and 210 of those were 
in branches abroad. 





_Mr. Joun_ Hint, general secretary. of the. Boilermakers’ 
and Shipbuilders; Society, in his monthly report for May, 
stated that the demand for labour was still greater than 
the supply.. Belgians and Canadians had. been admitted 
to the trade, and the temporary release of some, of the 
members. from military service had been obtained. , Yet 
more men were wanted. Mr, Hill said he could not too 
strongly impress upon the members the imperative duty 
of steadiness and absolute sobriety at the present time. 
“The members of our Society,” he proceeded, ‘* have 
given a noble response to the, call for volunteers in the 
field. I earnestly hope that none of our members at home 
will be guilty, of any slackness in producing the maximum 
amount of all that is.necessary to enable our boys in the 
fighting line to press forward in their great crusade.” 





A somEwuatT alarming situation is developing again in 





the South. Wales: coal trade.. There is talk of anvother 
strike, in fact. . It is complained that. there is unnecessary 
delay in putting. into.effect the terms of the agreement 
arrived at a.month ago between the, Government, the 
coalowners and the miners... Meetings. are being held and 
resolutions carried declaring \‘' great dissatisfaction with 


the conduct and progress. made. in the terms of the ap ree. 


ment,” urging “the extreme necessity for bringing the 
negotiations to:a speedy end,”’, demanding “a conference 
of the coalfield not later than Monday, August 23)d,” 
and expressing ‘determination to adopt every. possible 
means to enforce.’ compliance with the men’s interprvta- 
tion of the provisions of. the recent award. Some. of the 
resolutions call for a stoppage of work throughout the 
whole of the coalfield in. the event. of the new terms :,ot 
being settled to the men’s satisfaction by Tuesday nex‘. 





Tus week the annual conference of the Scottish Mi)..rs’ 
Union has been held in Glasgow. Mr. Smillie, in his 
presidential, address, said the agenda contained non. of 
the ordinary resolutions, this year, because the executive 
felt that at a time of national crisis it would be a mis: uke 
to open up questions which might be entirely controve: sial, 
A misunderstanding had arisen, he said, on the question 
of their, working policy., A, ¢onference had been cu'led 
at the instance of the Government to deal with the :.ced 
existing for the output of coal to be kept as high as poss! )le. 
There could be no controversy on the main point, which 
was to make an appeal to the miners, in view of the proved 
absenteeism, that upon the days on which the pits were 
open there ought to be as full an attendance as poss’ )le. 


The men in Scotland were working very steadily on the 
days recognised by their working policy. But he was of 
opinion that it was possible to secure a consider bly 


increased output if the men would work better. In some 
counties of Great Britain he understood the percentages 
of absentees amounted to 20 and even 30 per cent. on 
some days of the week. He appealed to every mai to 
work every day he was entitled to work under the rules 
of his organisation. 


Mr. Bettamy, President of the National Union of 
Railwaymen, speaking at Inverness last Saturday, said 
the war had raised new problems of interest to the railway 
servants. For example, there was the question of employ- 
ing women as porters and ticket collectors. The companies 
were giving every opportunity to their employees to go 
to the front, so that more and more. women were bound 
to be employed. He hoped the companies would view 
this matter in a serious light, and that this new phase 
did not mean the utilisation of cheap labour. If more 
women. were to be employed, let them be employed after 
the manner of casual labourers. A grave problem would 
await them at the close of the war. 








OBITUARY. 


JOHN BARR. 


Tue death took place, on August 12th, at his home in 
Kilmarnock, of Mr. John Barr, managing director of 
Glenfield and Kennedy, Limited, hydraulic engineers, of 
that town. 

Mr. Barr, who entered the office of the Glenfield Works 
when a lad, had been connected with them ever since, 
and gradually rose, first of all, to be secretary to the com- 
pany, and latterly managing director. He saw, and had 
an important share in, the development of the Glenfield 
Works from a comparatively small undertaking to one of 
the most important engineering concerns in the West of 
Scotland. He had travelled extensively in connection 
with the installing of his company’s specialities at home 
and abroad, and to his enterprise and energy not a little 
of his company’s success was due. He was a member of 
the Institution of Engineers and Shipbuilders in Scotland 
and contributed to the ‘‘ Transactions ” of that body. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





COMPOUND v. SIMPLE LOCOMOTIVES. 

Sir,—I quite agree with Mr. W. G. Landon’s statement that 
there. is little gain in compounding over that, of the simple 
engine when properly designed, properly handled and not over- 
loaded. In my humble opinion, however, the failure of the 

pound | tive to fulfil its promise is entirely due to the 
consideration given by | tive superintendents to the last- 
named condition. My contention is that if a compound loco- 
motive is properly designed so that it may be handled in every 
respect similarly to a simple engine, there would be quite a different 
tale to tell, as the only question of overload would be when the 
weight of the train was in excess of the adhesive weight of the 
engine. Take the case of gradient climbing where the simple 
engine has to be worked to its limit of power to haul a maximum 
load.. This can only be accomplished when steam is cut off at 
75 per cent. of the stroke of the piston. A compound locomotive 
can be designed to haul the same load with steam cutting off 
at 30 per.cent. of the stroke of the piston, the cylinders of both 
engines being of the same diamter. 

t tests be carried out on the level with the same loads. 
The compound will attain a high speed and be able to cut off 
earlier than 30 per cent. of the stroke of the piston, whereas tli 
simple engine,- not. being able to work with a late cut-off in the 
eylinders, would require one or probably two assisting engines 
to enable high speed to be attained. The fact that simp! 
engines .can exhaust steam containing a considerable amount 
of superheat emphasises the advantage to be. derived from 
compounding as it would allow of a maximum of superheat 
being used in the high-pressure cylinders without any waste 
of superheat. If. some locomotive superintendent would b: 
bold enough to fit two sets of Worsdell compound engines 1” 
the. frame of a locomotive without any alteration to the existins 
boiler, it would soon put an end to this much-discussed question. 

Brockley, S.E., August 17th. Joun RIEKIE. 














Tue Caledonian pays the same dividend for the first 
half of this year as a year ago. The Furness pays 2 per 
cent., as against nothing a year ago. 
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PROVINCIAL LETTERS. 


Luring the continuance of the War we propose to devote 
as uch space a8 we can spare to.a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
iters from our correspondents in the provi: will, for 
resent, be published in an enlarged and extended form. 
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-HE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


High Steel Prices. 


DurinG the last few weeks some large orders 
for steel have been placed in South Staffordshire, on 
behalf of our own Government and the Allies, and agents 
with general trade orders for finished. steel of various 
classes have been unable to find firms to take them up. 
Under these circumstances, all quotations for finished 
matcrial are very firm, and in the case of “‘ controlled.” 
pric: s Most steel makers are asking and are able to obtain 
substantial premiums varying from 6s. to 10s., and in 
some cases 12s. 6d, per ton. The market is left to wonder 
why Association prices are not taken to a, higher level. 
The premiums are especially demanded. from. new 
customers. and upon. orders specifying early delivery. 
Large bars from 2in. to 6in. size, much of which is used for 
machine shafting purposes, are quoted £10 5s. Association 
basis, or with premium added £10 15s. and £11; plates 
are quoted £10 7s. 6d. basis price and upwards and angles 
£10 5s. (including premium) and upwards. Raw steel 
prices are firm under the influence of active trading 
conditions... Searcity of billets is a cause of some anxiety 
and American supplies are. diminishing... American 
finished material is still sufficiently below English as to 
warrant trading if only favourable freights could. be 
obtained, That remains a great. difficulty. Native 
Ressemer bars and billets are quoted £7 15s. and Siemens 
£7 15s. to £8, American imported material being at 
nearly the same figures. 


Pig Iron Coming Down. 


Pig iron prices are still falling. On ‘Change 
to-day—Thursday—in Birmingham values were. appre- 
ciably easier as compared with last week. Production 
far outstrips consumption.. Our export, of forge and 
foundry pig is only about 50 per cent. of the normal, and 
at home the mills cannot, with their reduced staffs, take 
anything like the quantities they usually consume. 
Smelters seem very loth to put, out furnaces, and under 
present circumstances they can expect no other than 
that consumers will demand concessions. Every smelter 
is waiting for his neighbour to curtail production... Prices 
fall without stimulating business and stocks continue to 
expand. Six weeks or so ago the Midland furnaces in 
blast were returned as :—Derby and Nottingham, 32, 
against 35 a year previously ; Leicester, Lincoln and 
Northampton, 28, against 27; and Staffordshire and 
Worcester, 33, against 28. Since these figures were 
published several furnaces have been blown out on the 
Derbyshire side, but there are still,too many in blast for 
smelters to keep their stocks within reasonable limits. 
For Northamptonshire forge iron to-day the general 
range was 66s. to 68s., and buyers held the real., value 
to be no higher than. 65s., with the result, that no business 
was done. Derbyshire forge iron could .be bought at 
69s., though a sale was put through at 70s. This latter 
was an isolated transaction, however, and bar makers 
thought 69s. above the present value. Staffordshire 
common cinder pig iron was quoted 67s. to 68s. per ton 
and part-mine iron 69s, to 70s. Compared with three or 
four weeks ago pig iron prices on the Birmingham Exchange 
have lost fully 2s. 6d. to 3s. per ton. No price attainable 
by smelters to-day will remunerate them for iron produced 
under present conditions, and they seem to, have. the 
remedy entirely in their own hands. The output must 
be materially reduced or values will go still lower. 


Finished Iron Exports and Prices. 


Finished ironmasters, discussing the Board of 
Trade, export, figures for the month of July, pronounce 
that the figures represent a satisfactory achievement 
when account is, taken of the difficulties under which 
trade is carried on, high freights and the lack of tonnage, 
the many embargoes, and the shrinkage of the markets 
open to us.. No doubt..a considerable proportion of the 
material shipped becomes sooner or later converted into 
munitions—the increased consignments to France and 
Japan probably come almost wholly into this category. 
But there is also a considerable amount of satisfactory 
overseas trade which has but small relation to the war. 
For example, galvanised sheets reached a bulk of 31,134 
tons, against 58,623, tons in July, 1914, and 61,844 tons 
in July, 1913. Their value was £575,271, against £755,930 
and £926,509. There has been quite a meteoric, drop in 
the value of spelter, and reports from London put values 
now at from £64 to £55 ¢.i.f. to arrive. . As a consequence, 
galvanisers have reduced their prices for sheets consider. 
ably, without, however, inducing business; £18 to £19 
was. to-day—Thursday—in, Birmingham the most, general 
quotation for corrugated sheets of 24 gauge. Owing to: the 
depression in, this branch, of the trade and the marketing 
of large quantities. by the galvanisers, black sheets were 
a little easier, £11 5s. being about the best price obtainable 
for doubles. In the,bar iron trade prices remain pretty 
inuch where they have been for a week or two. Marked 
bars continue at the £12 basis, and it, is agreed that. the 
conservative attitude of makers in regulating price -is 
exercising a beneficial. and steadying effect upon the 
market. Unmarked bars are £11. 10s.; ranging in.a few 
instances to £11 15s., while nut iron is £10 17s. 6d. and bolt 
iron £1], delivered in Darlaston district.. Values for small 
rounds, squares and flats cover a wide range, from £12. 5s. 
to as much as £12 15s., with 20s. to 30s. extra for steel 
rounds, These figures are calculated on three-eighths 


rounds, and a movement is on foot to advance the extras 
for smaller sizes. 





The Coal Trade. : 
The coal trade..continues disorganised by. the 
new.. Coal.Act.,.Colliery. proprietors .and .merchants 
express. wide.differences of..opinion as to the application 
of..certain clauses, and there .are general complaints. of 
ambiguity. Some elucidation will, it is hoped, be obtained 
on. doubtful peints, which .are now causing agitation in 
this district, at the important combined meeting of the 
coal trade fixed for this week in London. 


Trade in North Staffordshire. 


Practically the whole. current .output of steel 
in North Staffordshire. continues. to ‘be appropriated for 
war material, . principally shells... Prices. remain very 
firm, and orders. for ordinary work are. subject. to. consider- 
able delay at; enhanced prices. . Local engineering. shops 
are busy...There has been a further. hardening, in. the 
price of finished iron. ‘* Crown.’’.bars.are obtainable in 
a few quarters, at £11 15s., but the majority. of. manufac- 
turers make £12 a firm, figure, with iron, plates at £13 a 
ton. ; Although pig iron, values are slightly easier, there 
has been no marked decline..in prices. The. position in 
North Staffordshire is rather different than. in. other 
centres, because the great majority of the large smelters 
here produce pig iron for, their own..consumption, and 
have very little to sell... Smelters who, make for outside 
delivery have slightly reduced their prices. 


War Service Badges 


Very reluctantly manufacturers of war material 
in Birmingham .and the Black Country have during the 
past few days been calling in their ‘‘ War Worker”’ and 
‘* War Service ’ badges. Rules made under the Munitions 
of War Act rendered the use, of unauthorised badges 
illegal. That has been known for some time, of caurse, 
but what manufacturers who had issued them did not 
realise was that the badges they had given, out after 
submitting them to the War-office, and obtaining their 
approval, would be treated as ‘‘ unauthorised.”’. Some 
mark or token that a man is engaged on war service is 
still considered by employers to. be absolutely necessary 
to the retention of full staffs, with the result that certificates 
of varying descriptions are now being given out by some 
firms in place of the discarded badges. . If the Minister 
of Munitions really wants to retain indispensable men in 
the workshops and not at a later date have to fetch them 
back from the training camp and even the trenches, no 
time should be lost in issuing the official badges. 


Motor Engineering Trade. 


Birmingham motor .engineering firms continue 
agitated over what they declare to be the “ great. strides ” 
which American competition is making in this country owing 
to home firms being engaged upon Government work, and 
their consequent inability to retaliate. It is explained 
that native manufacturers are losing the goodwill which 
they have. built up by years of hard work, and that the 
trouble is not merely a temporary one. Consequent upon 
these conditions, Birmingham makers were strongly 
represented at an important representative meeting held 
in London last week, when it was resolved to take steps 
to approach the Government with a view of devising, if 
possible, some remedy. It was complained that the 
plant of many firms has, been, entirely, commandeered and 
that they are unable to supply anything to the general 
trade. The situation is one which .the manufacturers 
cannot afford to suffer with tranquillity, and some Govern- 
ment assistance will certainly have to be rendered if the 
trade is not, to suffer seriously. With reference to the 
transport vehicles now being turned out in Birmingham 
for the Government, it is mentioned this week that one 
firm has already supplied, two and a-half miles. of ,such 
transport to the Army, and that it is expecting to complete 
several more miles. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Featureless Market. 


THERE was about an average attendance on the 
Iron Exchange on Tuesday, but the market was feature- 
less. Nothing seemed to be discussed but Government 
work, In pig iron and steel, copper, tin and lead there 
was absolutely no change. 


Quotations. 


Pig iron :—Lincolnshire, No. 3 foundry, 78s.; 
Staffordshire, 74s.;, Northamptonshire, 75s.; Derbyshire, 
73s. to 74s.; Middlesbrough, open brands, 76s. Scotch 
(nominal):  Gartsherrie, 88s.;  Glerigarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to,87s.; Summerlee, 87s., 
delivered Manchester. West Coast hematite, 105s.; East 
Coast ditto, 100s., both f.o.t. Finished iron: Bars, 
£12 10s. to £12 13s.;, Lancashire hoops,,£14 ;, Staffordshire 
ditto, £13 ;. sheets, £13 to £13 10s. Steel: Bars, £12 10s. 
to £12 15s.; steel hoops, £13 15s.; boiler plates, £11 10s. 
to £11 15s.;. plates for tank, girder and_ bridge..work, 
£11 5s.;, cold-drawn steel, £19, to £20... Copper: Sheets, 
strips, &c., £98, per ton, small lots 134d. per lb.; rods, 
£98 per ton, small lots, 134d. per lb.; tough: ingots, £77.; 
best selected, £78 ;, copper tubes, 13jd.; solid-drawn/ brass 
tubes, 13}d.; brazed, brass tubes, 15}d.; eondenser tubes, 
144d.;. condenser plates, |.134d.; rolled brass, 13}d.; 
brass turning rods, 14}d.;_ brass wire, 133d.; yellow metal 
sheets, 133d.; rods, 14d. Sheet lead, £31 10s. English 
tin ingots, £153. Aluminium, £200 (minimum). 


Lancashire Coal. 


There was-a small attendance on the Coal 
Exchange and business, was quiet. Best qualities of 
house coal are still difficult to obtain, but secondary sorts 
are quiet. Prices generally are maintained. Slack and 
engine fuel rather easier. In shipping, and bunkering 
coal prices favour buyers. General quotations :—Best 
Lancashire house coal, 21s. 10d. to 23s.; good medium 
house coal, 20s. 4d. to 21s. 2d.; domestic fuel, 17s. 7d. to 


18s, 7d.; screened steam coal, 15s. to 16s. 6d.; slack, 12s. 
to 14s. per ton at the pit. 


; Barrow-1n-Furness, Thursday. 
Hematites. 

There is nothing new to note in the general 
condition of the hematite pig iron trade. All through 
the district there is marked activity, at the works.and a 
large volume of iron is being produced. There are in all 
23 furnaces in blast, of which 15 are in Cumberland 
and 8 in North Lancashire, 5 of the latter being in 
operation at Barrow. Makers gre experiencing a full 
demand for their iron. Locally the requirements of steel 
‘smelters and makers of war munitions are heavy and 
likely to remain so for some time to come. Orders are 
well held, the make being sold forward to a considerable 
extent. Prices are unchanged, with makers quoting 
110s. to 112s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. Special brands of iron are at 
125s. to 126s. per ton. _The demand for charcoal blast 
iron is steady and the price runs up to £9 to £9 10s. per 
ton. There is nothing being done in warrant iron, the 
price of which remains at 95s. per ton net cash. The 
stores of warrant iron represent 2588 tons in the aggregate. 


Iron Ore. 


The iron ore trade is wellemployed. The demand 
on local account is particularly good, and from outside 
sources the inquiry is well maintained. The output is 
heavy and all smelters’ requirements are being met. 
Prices are steady, with good average qualities at 24s. to 
26s. per ton net at mines, and the best Hodbarrow ores 
are quoted at 36s. 6d. per ton, For foreign ore there is 
steady request, and the current rate is 26s. per ton delivered 
to West Coast furnaces. 


Steel. 


In the, steel trade the rail mills at Barrow and 
at Workington continue to maintain a steady output, but 
new business in rails is not over brisk. Heavy sections 
are quoted at £9 to £9 5s. per ton, with light sections at 
£9 5s. to £9 10s. per ton. Heavy tramway. sections are 
at. £9 10s. per ton and are in limited. demand... There ‘is 
nothing being done in steel ship plates. The plate mills 
at Barrow are standing idle... Billets are a good trade at 
£8. 5s..per.ton and hoops are at £13 5s. per ton. The 
departments on war munitions are busily employed. 


Shipbuilding and Engineering. 


These trades are very busy, more especially in 
the engineering, gun and sheil departments. Recent 
additions have been got into operation at the works and 
the output has materially increased. 


Fuel. 


For coal there is a brisk demand, and steam sorts 
from either Lancashire or Yorkshire pits are. quoted at 
24s. per ton delivered. The demand for coke is full of 
life and East Coast qualities are at 31s. to 33s. 6d. per ton 
delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Healthy Trade Conditions. 


Every branch of trade into which Government 
work enters continues overwhelmed with demand. for 
deliveries, and an unparalleled quantity of material is 
being turned out. The run is chiefly, on steel products, 
but there is also a brisk inquiry for certain classes of iron 
manufactures, particularly bars., The meltings for steel 
manufacturing purposes pass all previous records. _Many 
old furnaces have been put into operation and other 
measures are on foot for énlarging the supplies. of semi- 
manufactures, such as slabs, billets, &c. It does not 
follow, however, that all the rolling machinery. is running 
anything like, full. .Home. and foreign ‘Government 
requirements are chiefly for light steel and. shell sections, 
but. for heavy plates there is an inadequate outlet.. This 
arises. from the fact that mercantile marine construction 
on the North-East Coast. has been practically suspended, 
owing to the majority.of the men having been removed 
from the yards, and; concentrated.:in munition factories 
and naval, yards.. Every available hand. is. employed, 
or in. the course of being so, but the shipbuilders are 
suffering. from the dislocation. of their arrangements. 
There are no new orders for boats being. given out, delivery 
being too uncertain. The most serious matter just now 
with manufacturers relates to the means.of getting work 
completed. The shrinkage of the labour suppiy in the 
ordinary branches of industry has slackened its pace, 
but, ,has not .ceased.. Employers. continue to lose men 
through enlistment and transference to the, Government 
factories. Those. firms..which are able to satisfy the 
authorities that. their products. are, needed in connection 
with the war are obtaining the services of men. fetched 
home from the Army and their,own men are forbidden to 
enlist. ,It is interesting to note that recently, several 
skilled men have been brought -back to their work on 
Tyneside actually from the trenches. They and others, 
who have been brought back from, the ranks after having 
gone ,through several months’ training, . receive . their 
pay, as soldiers—without separation , allowance—and: the 
ordinary rate of pay in the, industry in which théy are 
working... The increasing pressure for shells makes the 
closest, attention to work on the, part of all employees 
absolutely necessary. Firms, are.taking a more resolute 
stand. as regards, absenteeism generally, and hope , by 
enforcing the payment of damages to remedy a good deal 
of slackness. The high-speed steel trade continues in .a 
state. of boom. Licences,to export this material are still 
being granted very sparingly. Even in the case of orders 
from the Allied countries permits, are refused unless the 
applicants can furnish written evidence, from officials in 
high authority that the goods are for the use, indirectly 
or directly, of the military or naval forces of the Govern- 
ment concerned. _ Consequently the arranging of such 
business is slow and consumers are being put to much 





inconvenience. Very few licences are being granted for 
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sending high-speed steel to any of the neutral countries. 
The volume of export trade continues to increase ; indeed 
it has assumed a more healthy appearance than at any 
other time since the war began. There is a greatly in- 
creased demand from South Africa and Canada, in which 
Colonies some revival from the recent depression is making 
itself felt. 


Cleveland Iron Trade. 


Extreme quietness prevails in the Cleveland pig 
iron trade. The hopes which were entertained last week 
of a much brighter tone have not so far been fulfilled, 
and there is no immediate prospect of much animation. 
On the whole, however, the trade position is fairly satis- 
factory and iron is going steadily into consumption, but 
anything in the shape of an autumn spurt, such as charac- 
terised pre-war days, is hardly to be expected. Buyers 
abroad, particularly those in Scandinavia, are taking 
advantage of the favourable weather and the present 
facilities of tonnage to cover their requirements before 
the winter, and perhaps unforeseen war conditions, 
threaten to close their ports. The shipments therefore 
look like continuing to be good, having regard to all the 
abnormal circumstances prevailing. Some expansion, 
however, may be looked for in the trade with Italy, for 
the conditions which have enabled America during the 
last few months to cut out Cleveland in the market are 
no longer so favourable. The price of American iron is 
advancing, and the margin still existing in favour of the 
States is more than counterbalanced by the heavier 
Atlantic freights ruling as compared with those from the 
Tees to the Mediterranean. The Government restrictions 
are being keenly felt, and business all round is greatly 
hampered. The regulations occasion merchants much 
additional labour and delay and there appears to be 
overlapping of departments. At a time when exports 
need every possible stimulus, it is regrettable that the 
regulations—necessary, of course, in the national interests 
—are not apparently being worked as efficiently as they 
might be, and with more regard for the legitimate interests 
of trade and traders. There are, as pointed out above, 
prospects of greater trade with foreign countries, but if 
this does not materialise it cannot be put down as the 
fault of British or foreign traders, as both are anxious for 
expansion. Sellers are not prepared to accept less than 
66s. for early delivery of No. 3 G.M.B. Cleveland pig, but 
the maker’s price is much stiffer, and varies from 67s. 
to 68s. For No. 1 a premium of fully 6s. is named. No. 4 
foundry is nominally 65s. 6d.; No. 4 forge, 65s.; and 
mottled and white iron, each 64s. 6d.—all for early 
delivery. 


Hematite Pig Iron. 


There is little change in the position of the East 
Coast hematite pig iron trade, which is still strong. A 
large output is being maintained and going steadily into 
consumption. The number of furnaces in the North of 
England now producing hematite is twenty-five, Gjers, 
Mills and Co. having put another in blast at their Middles- 
brough works. The general quotation for East Coast 
mixed numbers is 97s., though in one or two instances 
where makers have little or no iron available for early 
delivery 100s. is being quoted. 


Iron-making Materials. 


Business in the foreign ore market is stagnant, 
but sellers are inclined to Lold out for 26s. for best Bilbao 
Rubio for delivery over the next two months. In the 
meantime, consumers kLold eff and are not inclined to 
pay more than 25s. to 25s. 6d. for odd cargoes which 
come to hand in the Tces. The coke position is easier, 
and this is no doubt having some effect upon pig iron 
values. Supplies of coke are more plentiful, while the 
demand has fallen away. Accordingly the top quotation 
for good medium furnace kinds is now 27s., a drop of 
ls. per ton since last week. 


Manufactured Iron and Steel. 


There is little alteration in the position of ‘the 
manufactured iron and steel trades. War- work has 
become the normal, and often the only industry in mills 
and forges. An interesting sidelight on the situation is 
that orders, principally for steel, are being received for 
munitions wanted during the next twelve months. Owing 
to the great pressure of war work, manufacturers are 
unable to deal with new commercial inquiries, and for 
small urgent lots they are able to put through buyers 
are paying even more than the existing high quotations. 
Arrears of commercial contracts can only be very slowly 
completed as occasion offers. The market for steel rails, 
although very quiet, maintains an exceedingly firm front, 
and makers find prices of raw material and wages such 
that they cannot foresee any warrant for a lower range 
of prices for a long time to come. There is some amount 
of disheartenment in connection with the competition 
met with from Australian and Indian rail makers. Some 
big orders have recently been taken away from northern 
firms. The following are the principal market quotations : 
—Common iron bars, £11; best bars, £11 7s. 6d.; best 
best bars, £11 15s.; packing iron, £8; iron ship angles, 
£11; iron ship plates, £10; iron girder plates, £10; iron 


ship and girder rivets, £13 10s.; steel bars, basic, 
£10 15s.; steel bars, Siemens, £10 15s.; steel ship 
plates, £10; steel boiler plates, £11; steel ship 
angles, £9 15s.; steel sheets, singles, £11 45s. - to 


£11 7s. 6d.; steel sheets, doubles, £11 10s. to £11 12s. 6d.; 
steel joists, £9 17s. 6d. to £10; steel hoops, £10 10s.; 
steel strip, £10 5s.—all less 2} per cent. Heavy steel 
rails, £8 15s. to £9; steel railway sleepers, £10 to £10 10s. 
—net f.o.b. Cast iron chairs, £4 7s. 6d. to £4 10s.; cast 
‘iron pipes, 1}in. to 2}in., £7 to £7 5s.; 3in. to 4in., £6 10s. 
to £6 1lds.; din. to 8in., £6 5s. to £6 7s. 6d.; 10in. to 16in., 
£6 5s.; 18in. to 24in., £6 5s.; cast iron columns, plain, 
£7 7s. 6d. to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d. 
—f.o.r. at makers’ works. Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, £22 10s.—less 
the usual 4 per cent. 


Shipbuilding and Engineering. 


The energies of shipbuilders are still being 
exerted upon work which during the progress of the war 





cannot be detailed. Except where vessels on the stocks 
have a more or less direct connection with naval needs 
of the moment, or have a bearing upon contingencies 
which may suddenly arise in shipping concerns, owing 
to the war, work on new mercantile tonnage has now 
slackened off almost to the point of complete cessation. 
In the engineering shops shell production is as much in 
evidence as are the customary operations on engine and 
other machinery parts. 


The Ccal Trade. 


A very quiet feeling pervades the coal market 
just now, business being of negligible quantity. The 
new Government order making it obligatory for merchants 
to procure a licence for exports to all countries excepting 
British Colonies has materially upset calculations and 
rendered business on export account a very irksome task. 
The outlook is generally thought to be uncertain. It 
appears that no licences are being granted, not only for 
coal exports to Sweden, but also for other goods likely 
to be of use to anenemy. As regards trade with Denmark, 
the danger of vessels falling into enemy hands still exists, 
and presents a great difficulty to trade. The position 
as regards Norway, however, is much easier than it was. 
With regard to licences for France and Italy, arrangements 
are in progress and will be completed shortly which will 
facilitate matters, especially as regards French public 
utility companies and French coasting trades. It is 
understood that facilities have already been granted for 
shipping coals to the French and Italian State Railways. 
In the steam coal market the position is dull and weak 
for spot shipment, owing to a pronounced scarcity of 
tonnage for early loading; thus several holders of spot 
cargoes are unable to ship, and are forcing the coal on the 
market. The gas coal trade is steady, as the ery for 
tonnage is not so serious owing to the large number of 
interned boats running in the London trade, which very 
considerably relieves the market by competition in that 
trade, and incidentally keeps the collieries supplying the 
gas companies well supplied with trade. The Durham 
bunker trade is active and under limited supplies full 
prices are obtainable. In the forward market some good 
inquiries are reported for best Northumberland steams 
for delivery from September to February next year. 
Coalowners are willing to operate for delivery from 
September. to December, but after that month are not 
inclined to tender. Fairly large quantities of Tyne prime 
steams are reported to have been sold direct for shipment 
to the end of the year. Coke is quiet and unchanged. 
Quotations are as follows :—Northumberlands: Best 
Blyths, 20s. to 21s.; second Blyths, 16s. 6d.; best smalls, 
13s. 6d. to 14s.; households, 2ls.; unscreened, 15s. to 
16s.; bunkers, 15s. to 16s.; Tyne prime steams, 19s. to 
20s.; Tyne second steams, 16s. 6d. to 17s.; special Tyne 
smalls, 15s.; ordinary smalls, 13s. Durhams: Best gas, 
20s. 6d.; second gas, 17s. to 18s.; special Wear gas, 
23s.; smithy, 17s. 6d. to 18s. 6d.; coking unscreened, 
17s. 6d. to 18s. 6d.; coking smalls, 17s.; ordinary bunkers, 
17s. to 17s. 6d.; best bunkers, 18s. to 18s. 6d.; foundry 
coke, 25s. to 27s. 6d.; furnace coke 27s. 6d.; gas coke, 
25s. to 27s. 








SHEFFIELD. 
(From our own Correspondent.) 


Minister of Munitions and Sheffield. 


From the moment when the announcement was 
made that the Minister of Munitions proposed to visit 
Sheffield a great deal of interest was displayed locally 
in the matter. On Wednesday morning, however, word 
was received that the Minister had been compelled to 
cancel the engagement through indisposition. It is 
understood, however, that Mr. Lloyd George may possibly 
visit Sheffield next week. 


A New National Factory. 


By that time progress will have been made with 
the scheme for the establishment of one of the large 
national engineering and munition works which are 
springing up in various parts of the country. This enter- 
ptise is to be of exceptional importance and is to be managed 
by the firm of Cammell, Laird and Co. The “shops” 
are to be built by Sir William Arrol and Co., of Bridgeton, 
Glasgow, and the whole works, it is considered, will give 
employment to at least 4000 men and probably cost consider- 
ably more than a-quarter of a million sterling. The project 
—though the works are not at this place—is of direct 
interest to Sheffield, not only because Cammells are to 
be responsible for the management, but because a large 
number of skilled men will have to be drafted from 
Sheffield to the new works, whilst the future supervisers 
of the latter will be sent to Sheffield to be trained. Few 
better sites than that decided upon could have been 
chosen, for the railways place it in touch with Cammell’s 
headquarters for management purposes. 


Round the Works. 


The volume of general work which manufacturers 
have on their books is limited by their inability to take 
more, not by the orders available. Still, a fair amount 
of new business continues to be received, though it is 
considerably less than that which, for one reason or another, 
has to be refused. Recent orders on overseas account 
include tools for Calcutta, Sydney (N.S.W.) and Colombo, 
cutlery for Demerara, Montreal, Toronto, Halifax (N.S.), 
Farnagusta (Cyprus) and Barranquilla (Colombia), steel 
for Lisbon, Yokohama, Savanilla, Alicante and Barbadoes, 
files for Moulmein (Burmah) and Buenos Aires, saws for 
Savanilla and Toronto, springs for Lagos, stampers for 
Savanilla, electroplate for Winnipeg, and scythe blades 
for Sumatra. Several of these orders were formerly 
placed in Germany, though, generally speaking, the 
pressure upon most firms for the supply of Government 
requirements almost precludes the possibility of any 
very serious attack upon these German markets—at any 
rate to the extent originally anticipated. 


General Conditions. 


The influence of stocktaking and the holiday 
feeling has not entirely passed yet, and to that extent the 





buying movement is still slow in the matter of raw materials 
and ‘“‘semis.’’ In al] other respects, however, war business 
is quite ‘‘as usual ’’—that is, increasing very visibly jn 
volume week by week. What weak spots existed in the 
iron and steel industry up to recently appear now to jaye 
been eliminated. Even in the case of iron mills firms hat 
have hitherto done no Government work are now as husy 
as possible on war requirements, and in many inste ),c¢eg 
iron firms that were experiencing extreme difficult, jy, 
securing puddlers have found the new order of t).ings 
greatly to their advantage and relief. In almost «very 
direction the position is being revolutionised. Man:ifa¢. 
turers are hardly daring to look at anything but war \: ork, 
even though very tempting business is waiting 1, be 
picked up. Frequently orders of a general kind are bo. ked 
simply to pacify the urgency of customers, with little ros. 
pect of ever being fulfilled—at any rate, not for & long 
time to come. Generally speaking, railway materi:| js 
not brisk, except for Government purposes, althou. |; jt 
is exceedingly difficult to discriminate at times bet., cen 
private and Government work. Often when order: are 
refused, or the execution of them delayed, on the ground 
that war requirements must take precedence, maniac. 


turers meet with the reply that the material is for ui sent 
Government orders. Some of the changes which are jow 
taking place in general conditions make it very awkward 
for merchants. For instance, there are firms here carry. 


ing large stocks of brass and copper for which, in the 
ordinary way, there is a big demand from the Birminytiam 
district. Consumers there, however, have very larvely 
turned their attention to Government requirements of 
another kind, leaving the stocks referred to on merch:ints’ 


hands. Other similar instances could be given, but i: all 
these cases matters will no doubt right themselves s«oner 
or later. 


Non-Government Business. 


There is very little doubt that if things continue 
in the present tendency much longer it will become impos. 
sible to entertain anything but work connected with the 
war. It was recently pointed out to me by an official of 


one of the armament firms, which in normal times depends 
upon purely industrial business for more than half of its 
turnover, that the large general trade formerly enjoyed 
was falling into the hands of smaller concerns not under 
Government control and doing, perhaps, no Government 
‘work except by sub-contract, and that it would be difficult 
to recover it at the close of the war. Since then, however, 
more of these smaller firms have fallen into line for the 
manufacture of munitions, with the result that general 
trade is being gradually squeezed out. One of the directors 
of a leading engineering works, in conversation with me 
a few days ago, drew special attention to this fact, which 
he considered a very serious matter, not only to an indus- 
trial centre like Sheffield, but to the country as a whole. 
We are taking an enormous tonnage of munitions and 
manufactures connected with the war from the United 
States, for instance, whilst our exports to that country 
are being curtailed. This means, of course, that we must 
pay in gold instead of kind—a trouble which is becoming 
so pronounced just now—and opinion is gaining ground 
here that it might be possible for the Government to make 
some provision by means of which each of the large works 
should be permitted to allot definitely a certain percentage 
of their output to satisfying the clamant demands of 
ordinary industrial business. Such a step, if it could be 
found practicable, would, it is believed, be sound policy. 
It would preserve the character of Sheffield industry, 
with its highly technical skill, and at the same time assist 
in restoring the trade balances between this country and 
America. Some scheme by which the drain upon our gold 
resources can be stemmed will have to be devised, and this 
suggestion from Sheffield manufacturers is advanced as 
one that would materially assist in that direction, and 
that would also preserve, in a measure, our position in 
the markets of the world. 


New Sinking Operations. 


A week or so since I explained the developments 
taking place in the South Yorkshire coalfield. Since then 
the Bolsover Colliery Company has commenced sinking 
operations at Clipstone and it is understood that the work 
will be pushed on as rapidly as possible. In any event, 
however, it must be fully two years before coal is won, 
and the estimated depth at which it will be reached is about 
1740ft. The company owns the Bolsover, Creswell, 
Mansfield, and Rufford pits, and when the Clipstone is 
yielding 4000 tons a day—plant and machinery for raising 
the tonnage is to be installed—this group of Derbyshire 
and Notts pits should have an output of something like 
15,000 tons of top hards per day. Everything at the Clip- 
stone Colliery is to be on most modern lines, and to facilitate 
the building and sinking operations a railway siding has 
been already made. 


Pig Iron and Billets. 


The pig iron markets are not quite so lively as 
they were recently. The demand for basic iron, which 
was very strong indeed, has distinctly fallen away, more 
attention being paid just now to acid steel. Makers, 
however, can meet this trouble by changing the furnaces 
to forge and foundry, iron and this they may probably do 
very shortly unless conditions change again. » Forge iron 
is a trifle better for Lincolnshire makes, and whilst foundry 
is none too brisk at present, there are signs of a coming 
improvement, for there are a good many requirements in 
the way of castings for some of the big firms. Moreover. 
the putting out of several of the Derbyshire furnaces has 
been a point in favour of Lincolnshire makers. As mucli 
as 75s. per ton at furnaces has been obtained for basic 
iron, 72s. 6d. for foundry, and 70s. for forge. Derbyshire 
makers report a very slow business for both foundry and 
forge at values showing no quotable change. In hematite 
iron West Coast is generally reported firm, though there 
is rather a wide margin between official quotations at 
furnaces and actual business done. The latter is round 
about 115s. 6d. per ton delivered Sheffield for Bessemer 
mixed numbers, whilst the former is fully 2s. 6d. above 
that figure. East Coast shows the same variation. Some 
makers still adhere to 100s. furnaces for mixed numbers an‘! 
call 97s. a buyers’ price, but business has actually been 
done this week at as low as 96s. furnaces, and even that 
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is a 1s. higher than a transaction in the previous week. 
In billets, Siemens and Bessemer acid are firm at about 
£12 and £11 10s. respectively for ordinary qualities, and 
pasic billets are officially quoted £9 for soft and £9 10s. for 
hard, though premiums would probably have to be added 
to those figures in many instances. According to report, 
however, @ certain quantity has been offered from one 
quarter at as low as £8 and £8 10s.—a very good quality 
too. It is possible that the position is not quite so firm 
as a week or two back. The scrap market is fairly strong 
for better class stuff. For very good wrought iron scrap 
75s. to 77s. 6d. is about the figure, a transaction having 
taken place at the latter price this week. There is not 
quite the same demand for steel scrap, though for very 
good stuff 80s. is mentioned, with as much as 100s. for 
guaranteed scrap. Bar iron remains at £11 per ton net 
eash for “‘Crown” bars. The inquiry for bars is stated 
to be improving, though makers are now largely engaged 
on war work of one kind and another. 


Fuel. 


Perhaps, on the whole, the steam coal market 
is showing rather more activity than a week ago, but 
generally the colliery position is unchanged. The local 
demand keeps on a very large scale, of course, with a dis- 
tinctly upward tendency in requirements, though so far 
consumers are experiencing no difficulty in the matter of 
supplies, in addition to which many of the larger works 
have by now fairly respectable reserves on the ground. 
So far as shipments are concerned, there has been little 
change during the week, but exporters complain a good 
deal of the inconvenience caused by the delays associated 
with the securing of permits, especially under the new 
order of things, rendering licences necessary for practic- 
ally every direction, except to British Possessions and 
Protectorates. In the small fuel market the position at 
collieries is showing a rather easier tendency. There is an 
increased tonnage on offer and values are inclined to lower 
levels, although the tonnage available for open market 
sales, after the fulfilment of contract commitments, is 
quite limited. Current quotations for steam coal are per 
ton at pit as follows :—Best South Yorkshire hards, 
16s. 6d. to 16s. 9d.; best Derbyshire hards, 16s. to 16s. 6d.; 
second quality, 15s. 3d. to 15s. 9d.; steam cobbles, 15s. 
to 15s. 6d. The demand for house coal keeps on a small 
scale. Contract orders are coming in more freely, mer- 
chants taking full tonnages allowed under contract and 
putting surplus supplies in stock at depéts. Stocks at 
pits are not large, but are steadily increasing. Blast fur- 
nace coke is wanting in firmness, values being on the 
decline, 








SCOTLAND. 
(From our own Correspondent.) 
The Industrial Situation. 


GENERALLY speaking, the position in Scotland is 
very satisfactory. Great activity prevails all round and 
particularly at the works engaged in the production of muni- 
tions. The Government demand is becoming more and more 
insistent and conditions at the factories are becoming 
more and more acute as time goes on. Every possible 
arrangement or readjustment is being made in order to 
facilitate outputs, but there are some difficulties that are 
proving troublesome to overcome. Some of the works are 
still complaining of a shortage of skilled workers and 
ordinary labour, and although a large number of men 
have been signed on recently it will be some time before 
they will be capable of producing an average output per 
man. In one or two instances also, works producing 
shells are complaining of a loss of time owing to a shortage 
in the supply of steel, but this defect is likely to be remedied 
very shortly by the further organisation of skilled workers 
at the steel works. Apart from Government work, there 
has been an expansion in business of late, and this has 
considerably increased the pressure at the works. Conse- 
quently deliveries are falling behind and very few makers 
are in a position to fulfil their obligations. Of course, the 
position is well claused and safeguarded, so that in the 
event of a disappointment there is no liability. In any 
case, it is unlikely that a private customer would put his 
interests before those of the Government or the Allies 
at the present time. Values are unchanged but firm, and 
if the present pressure continues there is every probability 
of a higher range of levels being reached before long. 


Shipping. 


General business continues brisk, particularly 
at Glasgow. Arrivals included cargoes of iron ore, timber 
and phosphate, magnesite, and iron and steel materials. 
The import of iron and steel amounted to 6370 tons, 
while the cargoes of iron ore totalled over 39,000 tons. 
Cargoes outwards were also good, and besides coal, which 
constituted the chief item, included locomotives for 
Bombay and the Cape, textile machinery to Calcutta, 
oil plant to Abadan, and launches to Mohammerah. To 
India also was shipped 3400 tons of iron and steel material. 
The great loss of tonnage since the beginning of the war, 
and the continued depletion, combined with the inability 
of the shipyards to undertake mercantile work, appears 
likely to lead to a still higher level of freights and enhanced 
rates for second-class tonnage. An arrival of note during 
the past week was the 6000-ton five-masted twin-screw 
auxiliary ship France from New Caledonia. The absorp- 
tion of the Allan Line by the Canadian Pacific will not 
cause any alteration in the Glasgow arrangements. 


Pig Iron. 


There are 67 furnaces in blast in Scotland, an 
increase of 1 compared with the preceding week and 
11 compared with the same week last year. Producers 
report that new business continues quiet, but works are 
actively employed, and large deliveries of both ordinary 
and hematite qualities are being made. The warrant 


market has shown a downward tendency throughout the 
week. Cash buyers opened at 66s. 34d. per ton, but 
gradually eased off, and the closing price of 65s. 9d. per 
ton showed a loss of 4d. per ton on the week. The turn- 
over, too, was a particularly meagre one and did not exceed 
4500 tons. Warrant stores now amount to 141,861 tons, 





compared with 88,282 tons in the corresponding week of 
last year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 79s. 6d.; 
No. 3, 78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, 
No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 84s. 6d.; No. 3, 
79s. 6d.; Gartsherrie, Calder and Langloan, Nos. 1, 85s.; 
Nos. 3, 80s.; Summerlee, No. 1, 86s.; No. 3, 81s.; Glen- 
garnock, at Ardrossan, No. 1, 86s.; No. 3, 81s.; Eglinton, 
at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dalmelling- 
ton, at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, at Leith, 
No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 86s.; 
No. 3, 81s. per ton. 


Manufactured Iron and Steel. 


There is no falling off in the activity that charac- 
terises every department of the iron and steel trades. 
Steel makers report that works are fully employed. The 
demands on Government account are increasing, more 
particularly for material suitable for shell-making. The 
mercantile demand is necessarily quiet owing to the fact 
that the majority of the shipyards are engaged on Govern- 
ment work. Consequently specifications for plates of a 
heavy nature are somewhat scarce, but plates of a lighter 
class are receiving much greater attention and supplies 
are difficult to arrange. Sectional material is commanding 
a higher price than plates—a very unusual state of matters. 
Steel makers are experiencing considerable difficulty in 
keeping up with orders, the demand on Government account 
being particularly active. The export inquiry is of a 
restricted nature. Prices generally are unchanged, but 
the tendency is firmer. Ship plates are about £9 15s. to 
£10 per ton and boiler quality £10 5s. to £10 10s. per ton. 
Angles are quoted about £10 5s. per ton. Black sheets 
have no lack of good business, and in many cases large 
contracts have to be refused owing to the inability of 
makers to guarantee delivery. Recent Government 
demands for heavy sheets have been very large. The 
malleable iron trade continues very active. Although 
makers have not so much business on hand for the Govern- 
ment as the steel makers, their mills are unceasingly 
employed with public and private demands. The output 
in the steel department is particularly large and deliveries 
are now more regular, the inward flow of the raw material 
suffering fewer interruptions than in the early days of the 
war. ‘‘Crown”’ bars are quoted £11] per ton, less 5 per 
cent. for home delivery and £10 10s. per ton net for export, 
while steel bars are quoted about £11 2s. 6d. and £10 12s. 6d. 
per ton respectively. Hoop makers are well supplied 
with orders for ordinary black qualities, but the price of 
spelter has made the cost of galvanised hoops rather pro- 
hibitive. Rivet, bolt and nut makers are finding business 
particularly good at present, the Government orders for 
Clyde work contributing largely to their mills. The export 
trade is fairly well maintained and in spite of the high 
prices now ruling the turnover is comparatively good. 


The Coal Trade. 


There appears to be some doubt as to whether 
the new official regulation which comes into operation 
this week will reduce the price of coal or not, but there 
seems to be no doubt about its preventing any further 
abnormal rise. The new regulation indicates a Govern- 
ment grip on the coal trade with the idea of ensuring a 
constant home supply and power to determine the ultimate 
consignee in foreign markets. The trade in Scotland at 
present is extremely active. Most classes of coal are in 
heavy demand, and with the docks full of tonnage the 
collieries are likely to be fully employed for some time. 
Prices, too, are firmer, with a still further tendency upward. 
In the Western district splints of all classes are in brisk 
request and supplies are difficult to arrange, while ells 
are in much the same position. Navigations are well 
maintained and ordinary steams are in a fairly good 
position. Smalls are active, particularly treble nuts. 
Fifeshire collieries report a steady business, with screened 
navigations the principal feature. Washed nuts are 
heavily sold in this district. The Government restrictions 
are causing some slackness in certain qualities in the 
Lothians, but, generally speaking, the position all round 
is very satisfactory. Shipments are on the increase, 
and the aggregate clearances from Scottish ports during 
the past week reached the total of 257,702 tons, compared 
with 241,674 in the preceding week and 125,621 tons in 
the corresponding week: of last year. Ell coal is quoted 
f.o.b. at Glasgow, 18s. to 18s. 6d.; splints, 17s. to 22s. 6d.; 
navigations, 21s. 6d. to 23s. 6d.; steams, 14s. to 17s.; 
treble nuts, 19s. 3d. to 19s. 9d.; doubles, 17s. to 17s. 3d.; 
singles, 16s. 3d. to 16s. 6d.; best screened navigations, 
f.o.b. at Methil or Burntisland, 24s. 6d. to 25s. 6d.; and 
best steams, f.o.b. Leith, 16s. 3d. to 16s. 6d. per ton. 


Scotch Miners’ Affairs. 


The Scottish Coal Trade Conciliation Board held 
a meeting in Glasgow during the past week to consider 
a claim by the miners for an increase in wages of 25 per 
cent. on the 1888 basis, equivalent to ls. per day. This 
claim had already been discussed by the Board, and, on 
again failing to come to any agreement it was decided to 
refer the matter to arbitration. Sir George Askwith 
will be asked to act as neutral chairman, and the date 
suggested for the next meeting is August 24th. The 
wages of the miners at present are nominally 8s. 3d. per 
day in most districts, two advances—one of 9d. per day 
and another of 6d. per day—having been granted since 
May last. The Government has been urging on coal 
owners and miners the necessity of increasing the output 
of the collieries, and at the national conference between 
the trade and representatives of the Government held in 
London on July 29th promises were given by representa- 
tives of the Scottish Coalowners’ Association and of the 
National Union of Scottish Mine Workers that they would 
recommend the miners in Scotland to work six days per 
week. At present the men work five days per week in 
Lanarkshire and eleven days per fortnight in the Fife 
coalfields. The Executive Committee of the miners 
resolved not to come to any decision on the matter until 
after the national joint conference between mineowners 
and men to be held in London within the next fortnight. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


WIruHIn the past week or so all interested in the 
coal trade have had much to occupy their attention, but 
it has been of a distracting character and has been distinctly 
detrimental to business. The new order which makes it 
compulsory for exporters to obtain licences to ship cargoes 
to allied as well as neutral countries came into operation 
on Friday last, but entirely new conditions govern the 
granting of licences as compared with the permits for 
neutral destinations previously given. The conditions 
are far more stringent, and caused no little alarm as it 
was generally thought and is still held in most quarters 
that the bulk of business is strangled by the new rules. 
The conditions are known as the “ conditions of supply,” 
and provide (1) that no coal of any kind is to be furnished 
directly or indirectly (a) to any vessel belonging to a 
country at war with Great Britain, (6) to any vessel which 
is known to trade to countries at war with Great Britain, 
(c) to any vessel the name of which is specially notified, 
(d) to any firm the name of which is specially notified ; 
(2) that no coal is to be used in the production of goods 
or by-products of distillation of military value which are 
furnished directly or indirectly to any country at war with 
Great Britain ; (3) that no coal is to be sold or transferred 
by one importer to another importer without express 
permission from the licencing authority. Infringement 
of any of these rules will involve refusal of further licences. 
The particular conditions which caused so much con- 
sternation were Nos. (2) and (3), inasmuch as they not 
only entirely stop business such as the sending out of 
speculative cargoes, but run counter to the methods on 
which exporters carry on the bulk of their shipments to 
Italy, Greece and Spain. By far the majority of ship- 
ments are made by exporters to their agents and are then 
either sold or distributed to various receivers, who may 
not always be the actual consumers. It is frequently the 
case that a single cargo forwarded is for nine or ten receivers, 
but according to the regulations now imposed, exporters 
can only ship practically to actual and approved con- 
sumers. At any rate, they must accept responsibility 
for the consumers. As a matter of fact, almost the only 
consumers in Italy who receive direct are the Italian 
State Railways and Royal Navy. Exporters contend 
that the conditions are altogether too onerous and that 
the risk is far too great. They are first of all in the hands 
of their agents, and, secondly, they are entirely at the 
mercy of the receivers, and should anything go wrong, 
however remote the operation may be, the exporters are 
called upon to bear the trouble and run the risk of all 
further licences being refused. Depét owners are also 
affected, as should one dep6t owner temporarily run short 
he could not borrow supplies to meet a sudden call for 
coal, unless, of course, he had express permission from the 
licencing authority. The result js that business has been 
very greatly impeded, not so much for France—for which 
licences are given without much, if any, trouble—but 
for other countries. Now and again one finds that 
exporters have got licences, but, on the other hand, 
numbers of others have been refused. The Coal Exports 
Committee gives no explanation for refusal, so that 
exporters do not know whether it is that the receivers of 
the coal are unsatisfactory or whether it is because of the 
particular tonnage nominated to carry the cargo. 


Home Supplies. 


On the very same day that the market fully 
realised the meaning of these “‘ conditions of supply,” 
the Home Consumption Sales Committee for Monmouth- 
shire and South Wales had a meeting at Cardiff to consider 
the scheme for supplying home requirements, and this 
Committee issued a circular in which it stated that the 
deputation from the coal trade which was received by the 
Coal Exports Licensing Committee was informed by the 
Chairman, Mr. Russell Rea, that the object is to ensure 
that after the requirements of the Admiralty had been 
provided for there should be an adequate supply of coal 
(1) for home consumption, (2) for the requirements of 
our Allies. Subject to the attainment of this object the 
Committee is desirous not to place any avoidable obstacles 
in the way of the export of coal to foreign countries or to 
restrict the prices obtainable. The Coal Exports Com- 
mittee stated further that it was fully alive to the in- 
convenience inseparable from the present system of 
granting licences, which it is anxious to mitigate as far 
as possible and that it has under consideration arrange- 
ments which it thinks will materially relieve the present 
difficulties, particularly with regard to shipments to 
Allied countries. What these arrangements are has not 
been made known yet, but anything which will remove 
the present difficulties will be welcomed. From what can 
be gathered, everything depends on the completion and 
sanction of the scheme for ensuring home supplies. One 
leading colliery representative lias assured me that when 
that has been accomplished there will be no difficulty 
about licences for exports, and that is the reason why the 
Home Consumption Sales Committee is pushing on with 
its labours and getting in all the information required 
from the various collieries. A deputation of representa- 
tives of the coal trade laid before Mr. Russeli Rea’s Coal 
Exports Committee last week details of the scheme, 
which I outlined last week. The Committee gave it a 
very favourable reception, but it was not in its power to 
accept it completely or immediately, and its decision will 
be made known later. The deputation was, I understand, 
informed that the Coal Exports Committee was of opinion 
that the scheme could not be considered as satisfactory 
or workable until provision had been agreed upon for 
indemnification of those collieries called upon to meet 
the demands for home consumption, by those collieries 
which reaped the benefit of higher prices for coals exported. 
One of the objects of the scheme is “ to ensure as far as 
possible that reasonable prices shall be charged to the 
domestic consumer by the retail merchant.” Already 
there is some outcry that house coal prices have not come 
down in accordance with the Coal Prices (Limitation) Act. 
There is not much demand so far for winter supplies, but 
whatever orders are coming along are being executed by 
the collieries, and it is understood that’ at the end of the 
month the prices will_be’gone into and charges made to 
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the retailers in accordance with the Act, but the retailers 
have not intimated to the public any reduction in their 
charges. 


Labour Affairs. 


The, miners continue to show very great unrest 
and annoyance that the new wage agreement has not been 
fixed up, and at mass meetings on Sunday the men passed 
resolutions that unless the negotiations were brought to 
a@ speedy conclusion a conference of the whole coalfield 
should be called not later than Monday next in order to 
consider what steps should be taken to secure that the 
agreement shall be brought into immediate operation. 
In one case the miners went so far as to resolve that in the 
event of the terms of the new agreement not being settled 
by Tuesday, when Mr. Runciman met the owners and the 
workmen, the Executive Council was to convene a con- 
ference of the coalfield with a view to bringing the whole 
coalfield to a standstill. What appears to annoy the men 
most is the fact that they cannot secure an advance 
immediately in wages. Last week an application was 
put forward for an immediate advance of 15 per cent. on 
the new standard, but the owners declined to meet them, 
in any way until an agreement had been completed. A 
number of miners at various collieries applied at a meeting 
of the Executive Council of the Miners’ Federation last 
week for permission to tender notices to terminate con- 
tracts on the non-unionist question, but the Council 
decided that the consideration of these applications should 
be deferred until the new general agreement had been 
eompleted. The attitude of the Executive Council with 
reference to the question of the increase of production 
was shown when a resolution adopted by the Maesteg 
district of miners was discussed. This resolution was to 
the effect that while expressing a readiness to conform 
to the wishes of the Government to increase the output 
during the war, the Executive Council was urged to resist 
any attempt to interfere with the Miners’ Eight Hours 
Act or with any recognised trade union rules. The Execu- 
tive Council expressed agreement with the views embodied 
in the Maesteg resolution, and the secretary of the Federa- 
tion was instructed to reply to the Maesteg district to that 
effect. 


Cardiff Railway Company’s Important Scheme. 


The Cardiff Railway Company has under con- 
sideration a very important scheme for improving the 
shipping facilities of the Bute Docks and should the pro- 
posals meet with the approval of traders and be carried 
into effect, it is estimated that the company will be able 
to increase its coal shipping by at least 50 per cent., 
equivalent to 5,000,000 to 6,000,000 tons per annum. 
Up to the outbreak of the war the Cardiff Chamber of 
Commerce urged frequently the necessity for increased 
dock accommodation and improved facilities for coping 
with the expanding trade, but since the war the matter 
has been left in abeyance because of more pressing con- 
siderations. It has frequently been urged that more 
satisfactory conditions would be secured if the bringing 
of the coal down to the dock side were in the hands of 
one authority. At the present time, the Taff Vale Railway 
Company, the Rhymney Railway Company and the 
Great Western Railway are required to convey coal for 
shipment by their engines over the lines of the Cardiff 
Railway Company to the Staith sidings and bring back 
the empty wagons. The Cardiff Railway Company now 
proposes to undertake the engine working of this traffic 
on the dock lines and to return the empties from the 
staith sidings to the points where the railway companies 
would receive and remove them. There seems every 
prospect of the scheme meeting with approval. The 
general managers of the three railways concerned have 
agreed to the principle. It is proposed to establish 
reception sidings to and from which the three railways can 
work their traffic. The cost of the scheme to the Cardiff 
Railway Company is placed at £250,000, and the directors 
are ready to apply for parliamentary sanction, provided 
the Chamber of Commerce and freighters indicate their 
willingness to support the scheme. 


Current Business. 


Transactions on the coal market have to a very 
substantial extent been checked this week by the licence 
difficulties, and prices have fallen several shillings a ton 
for all classes of large coals, excepting the superior 
Admiralties, which are still monopolised by the Admiralty. 
Great difficulty was experienced in the early part of the 
week in getting tonnage, as owners were holding off in 
anticipation of freights going sky-high. The Admiralty 
authorities assisted to precipitate the downward tendency 
of coals by releasing ordinary second Admiralties so freely 
that collieries immediately told their contractors that 
they must take out their monthly quantities, otherwise, 
of course, they forfeit them. The result was that middle- 
men were suddenly confronted with finding buyers for 
their contract coals, but there were comparatively few 
able to purchase because of their difficulty in getting 
licences and of securing tonnage. The competition for 
the little business that was about resulted in middlemen 
cutting materially in order that they might take the best 
profits available rather than lose sales, and business was 
done as low as 24s. as against the nominal figure of about 
30s. ruling a week ago. Sellers were afraid to name the 
figure they were prepared to take, while buyers who 
happened to be in a position to load immediately could 
practically dictate their own terms. Best Monmouth- 
shire black veins are relatively steadier than second 
Admiralties, for the reason that they are not contracted 
for so largely by middlemen, and prices are about 25s. 
to 26s. Bituminous coals have also fallen materially, 
while among smalls, best bunkers have held up well at 
21s. to 21s. 6d., but cargo sorts have experienced quite a 
slump and are not worth more than 13s. to 15s. Patent 
fuel continues round about 33s. to 35s. Pitwood remains 
dull at 24s. to 25s. for 9ft. lengths, but for 6}ft. lengths, 
which are scarce, sellers can obtain 31s. 


LATER. 


The coal market continues very weak for early ship- 
ment. There are far more sellers than buyers, and values 
in all classes of large coals show a very wide margin. In 


the case of ordinary second Admiralties 25s. is the nominal 





figure prevailing, but buyers able to take prompt delivery 
experience no difficulty in getting their requirements at 
from 2s. to 3s. less. It is the same in all classes; the 
nominal quotations give no real idea as to the prices at 
which actual deals are possible. Collieries are still hard 
up for prompt stems, but not so badly off as promised to 
be the case in the early part of the week. Chartering 
continues brisk, and this, of course, is helping to put 
collieries in a better position, but the majority are still 
a long way from being comfortable. There is no change 
as regards the licence question, and none is looked for 
until the home supply scheme is approved. The licence 
question is causing no little trouble and dislocation in 
business. Naturally delays are inevitable now that the 
Coal Exports Committee has the control of the whole 
export trade, but what causes annoyance and extra 
uncertainty is that in granting or declining permits to 
ship the Committee’s methods show no rhyme nor reason. 
Best bunker smalls are relatively steadier than most 
descriptions, but it is doubtful whether they are worth 
more than 21s. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 24s. to 25s.; ordinaries, 
23s. to 24s.; best drys, 28s. to 29s.; ordinary drys, 25s. 
to 27s.; best bunker smalls, 21s. to 21s. 6d.; best ordinaries, 
19s. 6d. to 20s. 6d.; cargo smalls, 14s. to 15s.; inferiors, 
13s. to 14s.; washed smalls, 20s. to 21s.; best Monmouth- 
shire black vein large, 25s. to 26s.; ordinary Western 
Valleys, 24s. to 25s.; best Eastern Valleys, 22s. to 23s.; 
seconds, Eastern Valleys, 21s. to 22s. Bituminous coal : 
Best households, nominal; good households, nominal ; 
No. 3 Rhondda large, 25s. to 27s.; smalls, 21s. to 22s.; 
No. 2 Rhondda large, 22s. to 23s.; through, 20s. to 21s.; 
smalls, 15s. to 16s.; best washed nuts, 26s. to 26s. 6d.; 
seconds, 23s. to 24s.; best washed peas, 24s. to 24s. 6d.; 
seconds, 21s. to 22s. Patent fuel, 33s. to 35s. Coke: 
Special foundry, 42s. to 43s.; good foundry, 38s. to 40s.; 
furnace, 32s. to 34s. Pitwood, ex ship, 24s. to 25s, 


Newport (Mon.). 


The market has suffered on account of the dis- 
turbed conditions governing the trade, and values have 
weakened owing to the small business that has been done 
and the paucity of tonnage. Stocks have been accumulating, 
and very few sellers have been in a position to command 
sales at the figures nominally quoted. Approximate 
prices :—Steam coal: Best Newport black vein large, 
25s. to 26s.; Western Valleys, 24s. to 25s.; Eastern 
Valleys, 22s. to 23s.; other sorts, 21s. to 22s.; best smalls, 


19s. to 20s.; seconds, 17s. to 18s. Bituminous coal : 
Best house, nominal; seconds, nominal. Patent fuel, 


33s. to 34s. Pitwood, ex ship, 24s. to 25s. 


Newport Metal Exchange. 


There is very little change in the iron and steel 
trades ; the inquiry is good and business on a fair scale 
is being arranged. The tone forward is firm. In the 
bar department the demand is steady and the output well 
up to the average. Prices remain on the basis of £7 5s. 
to £7 7s. 6d. for both Siemens and Bessemer, though in 
some places 2s. 6d. more is quoted. Rails continue in 
demand and strong at £9 5s. heavy sections. Welsh 
hematite is about 107s. 6d. per ton, delivered works, and 
iron ore shows no change. Tin-plates are offered more 
freely and are easier, the trade being adversely affected 
by the restrictions on exports. Makers are taking lower 
figures. Business has been done with works at 18s. 6d. 


for 20 x 14 and 37s. for 28 20, both Siemens and 
Bessemer. 
Swansea. 


The anthracite coal market has continued firm, 
and the inquiry has been good. Anthracite large malting 
coals have ruled strong, and cobbles and nuts have been 
scarce. Business in rubbly culm has slackened and 
values are easier. The coal tippers’ dispute is not yet 
settled, and nine tips have been idle this week. The men 
decided last Sunday not to stop any more tips. Negotia- 
tions are still proceeding for settling the trouble. The 
Board of Trade has been in close touch with the Harbour 
Trust and the railway companies. Approximate quota- 
tions :—Anthracite: Best malting large, 27s. 6d. to 30s.; 
second malting large, 27s. to 27s. 6d.; big vein large, 
29s. 6d. to 32s.; red vein large, 23s. to 24s. 6d.; machine- 
made cobbles, 35s. to 39s. 6d.; French nuts, 38s. 6d. to 
42s.; stove nuts, 37s. 6d. to 40s.; beans, 26s. 9d. to 29s. 9d.; 
machine-made large peas, 18s. 9d. to 19s. 9d.; rubbly 
culm, Ils. to 12s.; duff, 6s. to 6s. 6d. Steam coal: Best 
large, 26s. 6d. to 28s.; seconds, 22s. 6d. to 26s. 6d.; 
bunkers, 20s. to 22s.; smalls, 14s. to 16s. 6d. Bituminous 
coal: No. 3 Rhondda large, 26s. 6d. to 29s. 6d.; through 
and through, 23s. 6d. to 24s. 6d.; smalls, 20s. 9d. to 21s. 3d. 
Patent fuel, 30s. to 32s. 


Tin-plates, &c 

The tin-plate trade last week was not particularly 
brisk, and values are not quite so firm. As a result of the 
accident at the Dowlais works, the Bessemer and Siemens 
furnaces were idle the greater part of last week, but at the 
copper-melting establishments, spelter and other works 
in South Wales the fullest activity prevails. The following 
are the official quotations from the Swansea Metal Ex- 
change :—Tin-plate and other quotations: L.C., 20 x 14 
x 112 sheets, 18s. 6d. to 18s. 9d.; L.C., 28 x 20 « 56 


sheets, 19s. to 19s. 3d.; I.C., 28 x 20 x 112 sheets, 
37s. to 37s. 6d.; LC. ternes, 28 x 20 x 112 sheets, 


33s. 6d. to 34s.; galvanised sheets, 24 g., £18 to £18 10s. 
per ton in bundles. Block tin, £150 per ton cash, £151 15s. 
per ton three months. Copper, £67 2s. 6d. per ton cash, 
£68 7s. 6d. per ton three months. Lead: English, £22 
per ton; Spanish, £20 15s. per ton. Spelter, £64 per ton. 
Iron and steel: Pig iron: Standard iron, 65s. 3d. per 
ton cash ; 65s. 8d. one month ; hematite mixed numbers, 
95s. per ton cash, 95s. 6d. one month; Middlesbrough, 
65s. 6d. per ton cash, 65s. 11d. one month; Scotch, 
71s. 104d. per ton cash, 72s. 44d. one month; Welsh 
hematite, 105s. to 107s. 6d. dd.; East Coast hematite, 
nominal ; West Coast hematite, nominal. Steel bars : 
Siemens, £7 5s. per ton ; Bessemer, £7 5s. per ton, Steel 
rails, heavy sections, £9 2s, 6d. per ton, 





THE CONSTRUCTION OF A NEW RAILWAY. 


AN interesting paper was recently read by Mr. G. F, 
Moon before the Junior Institution of Engineers on “ The 
Construction of a New Railway.” The author explained 
that to begin with a very great number of surveys and 
plans had to be prepared and a good deal of Parliamey- 
tary work gone through before the work of construction 
was putinhand. After the Bill had received Royal Assent, 
working drawings, land plans, &c., had to be prepared, 
but before these were taken in hand much outdoor work 
had to be done, such as setting out accurately the ‘centre 
line.” This ‘‘centre line*’ played such an important 
part in the construction of the railway that a little time 
spent at the beginning was well repaid during the work, 
by the comparative ease with which the line could he 
located if certain simple precautions, which Mr. Moon 
gave in full, were taken. 

During the erection of the fencing a site generally 
alongside one of the fences was chosen on which to lay tiie 
contractors’ temporary route. A careful inspection of 
the whole of the site must then be made ; first, to decide 
on the positions and sizes of the culverts and pipes under 
the embankments, to take water from one side of the 
railway to the other or to one of the side ditches ; secondly, 
to discover any soft or boggy places on which embank- 
ments would have to be tipped, and which were likely 
to give rise to slips. Such places were well drained by 
cutting trenches 4ft. wide and so deep as to get down to 
a good bottom, the trenches being filled in with a dry 
stone or walling slag to 2ft. or 3ft. above ground level ; 
thirdly, to see where embankments were to be tipped on 
side-lying ground, whether the slope of the ground was so 
steep as to necessitate the cutting of benchings. The 
setting-out of all bridges and viaducts was then put in 
hand, those in the midst of embankments first, so that 
they might be built and be given as long a time as possible 
to set before the earthwork was tipped against them. 

Where cuttings did not exceed 6ft. to 9ft. deep, they were 
taken out by hand, but where the cuttings were deeper 
than this hand-filling would be extremely slow. In the 
case of soft material, or even rock which could be blasted 
into a convenient size, a steam navvy was employed. In 
good, soft earth one of these machines was capable of 
removing 750 cubic yards of material in a ten-hour day. 
To do the same amount of work with the human navvy, 
sixty would be required, and their wages would roughly be 
£12 10s. per day, whereas the approximate cost of the 
steam navvy amounted to about £2 per day inclusive. 
Another method of dealing with rock cuttings of consider 
able depth was to drive a passage about 12ft. high and 
12ft. wide on the formation level of the railway. Shafts 
were then driven up to the surface of the ground from 
this heading. Trucks were placed under the shafts and 
the excavated material allowed to fall into them. Hand 
drilling for blasting in a cutting of this size being too 
slow and too expensive, a rock drill worked by either 
compressed air or steam was used. These are extremely 
useful tools, for if the air-compressing machinery failed, 
the same machine could be used with steam from the 
boiler driving she compressor by a slight alteration of the 
valve packings. 

There were two ways of making an embankment ; first, 
by end-tip wagons, and secondly by side-tipping. In end- 
tipping the body of the truck was hinged in front on to 
the axle of the leading pair of wheels. The truck when 
full was sent down a line of rails, which terminated abruptly 
on planks, and arrangements made so that the front pair 
of wheels had a sudden drop of about 6in., and were pre- 
vented from moving forward. This threw the back end 
of the truck up in the air and shot all the material out of 
the truck in front of it down the tip head. The method 
of making a side-tipped bank was to lay a long tipping 
road on the surface of the ground, bring a train of side-tip 
wagons on to it, release the fastenings of the trucks and 
tip them sideways by hand. The way the excavated 
material was disposed of and the methods employed in 
building embankments, the laying of drains, the putting 
down of the sleepers and rails were then fully explained. 

Some notes were given in conclusion on the inspection 
of the railway by the Board of Trade, and the finishing 
work entailed before the engineer had completed his work. 








CATALOGUES. 


TuRNER stationary and portable oil engines for crude, residual 
and paraffin oils are dealt with ia a catalogue sert to us by 
E. R. and F. Turner, Limited, of St. Peter’s and Grey Friars 
Works, Ipswich. These engines are constructed in two types, 
viz.:—(1) The *‘ O.H.V.” type for paraffin or refined oil ; (2) the 
C.R. model high-compression (semi-Diesel) for crude oil. Both 
types are horizontal and work on the well-known four-cycle 
system. The makers claim to have achieved maximum sim- 
plicity and thorough reliability under all conditions of working. 
Among the points of -superiority claimed for the ‘“‘ Turner ”’ 
oil engine, the following are the salient features :—({1) Economy 
in fuel and lubricating oil; (2) ignition is automatic, no lamp 
required after starting; (3) easy maintenance, no specially 
skilled attendant required ; (4) simplicity and solidity of con- 
struction and consequent durability ; (5) lubrication automatic, 
minimum of attention required ; (6) quick and easy starting : 
(7) speed may be varied within about 10 per cent. above or 
below the normal while engine is running ; (8) ring-oiled bearings 
to crank shaft and cam shaft on all engines of 7 brake horse- 
power and upwards. 


Tue Westinghouse-Cooper-Hewitt Company, Limited, of 
80, York-road, King’s Cross, N., sends us a new catalogue on 
mercury vapour converters. The general principle is clearly 
described. Over electrolytic rectifiers the following advantages 
are claimed: No rapid deterioration of electrodes, no radiation 
of heat, ne corrosive vapours, no liquid, high efficiency ; and 
over rotary converters: Not affected by sudden variations of 
load, no moving parts, no revolving parts, no brushes, constant 
efficiency at all loads, simple installation, light weight. The 
principal applications of the mercury vapour converter are :— 
(1) Charging accumulators from alternating-current circuits, 
high and low voltage; (2) running electro-medical apparatus, 
small motors for dentists, Réntgen apparatus and thermo- 
cauteries ; (3) operating electro-magnetic control apparatus 
for motors or lifts ; (4) electrolysis and electrical apparatus in 
laboratories supplied with alternating current ; (5) operation of 
direct current arcs in series; (6) operation of projection arcs 
(cinematograph, &c.) ; (7) in general, in all cases where apparatus 
on alternating current gives a bad result, also where a silent 





, apparatus is required having none of the objections of the 


electrolytic rectifier. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 28th. 


THE general momentum of activity prevails. The steel 
industry does not show a weak spot ; prices harden. No pro- 
nounced advances have been made outside of billets and ingots, 
for which there is an unusual demand. A great deal of business 
going to Pittsburg mills is sublet to western mills. The pres- 
sure for munitions and munition material is increasing. Russian 
rail orders have been large and additional orders are now easily 
obtained. Steel bars aid forging steel are very strong. Premium 
prices are offered for early delivery of plates and mills are now 
more rapidly filling up. Two Fastern railway systems are in the 
market for bridge steel. ‘The important factor is the war demand 
for powder, steel and their derivatives. The Court decision 
which legalised the standing of the United States Steel Cor- 
poration has encouraged a movement to organise a second 
gigantic trust of almost equal steel-making capacity outside 
of steel rails. The proposition is to take in all the independent 
mills, making the Bethlehem Steel Company the starting-point. 
The aggregate capital to be involved is guessed at, but not 
certain, It is said the shipping of the Great Lakes and many 
of the Lake Superior ore enterprises will be absorbed. Nothing 
yet has been definitely accomplished. The coke industry is 
growing and new coke extensions are to be made. Labour 
troubles are possible in a large number of munition plants, a 
not unreasonable probability which it might have been the 
part of wisdom on the side of employers to defeat by anticipation 
of higher wages. The black cloud of post-war relaxation of 
demand does not disturb the present activities. Pig iron 
output will soon show a great increase. Plate and structural 
mills are now gaining in orders; smaller buyers face premium 
prices for early deliveries. New shipyard orders are noted. 
The Union Pacific wants 5000 cars, New York Central 8000, 
Baltimore and Ohio has closed for 2000 more, and the Pressed 
Steel Car Co. is working on 9000 cars for Russia. Inactivity 
in copper has forced _— to 19 for electrolytic. Exports of 
unwrought copper fell off 188,742,400 lb. this year. Copper 
mines are straining hard to increase production, and a marked 
expansion of output is assured. The profits of some mines 
where the cost of production is 9 cents is enormous. 


New York, August 4th, 1915. 


RaIvLroaps at last have begun to be more liberal in the placing 
of orders. Four roads have placed several orders this week. 
The Baltimore and Ohio placed orders for 2000 hopper cars 
scattered among four concerns, as each one could not promise 
satisfactory delivery on all. The Atlantic Coast line is in the 
market for 800 box cars. One large export order during this 
week was 200,000 tons steel bars for export to France. Other 
large orders are going through, and at present writing may be 
placed this week. Bars for shrapnels have been advanced to 
2.75-3 cents; soft steel bars 11.45. Steel mill earnings are 
advancing rapidly. Inquiries from abroad multiply. Italy 
wants 20,000 tons steel. Further large Russian orders are in 
sight, figures unknown. Pig iron has moved up in all lines 
under a sudden expansion of demand, especially basic. Not- 
withstanding the threatening attitude of the market most pig 
iron orders outside of basic are for small lots. France is in the 
market for one million steel forgings, ranging from 6in. to lin. 
in diameter. Present inquiries for steel bars exceed 100,000 
tons. One domestic maker has contracted for material for 
300,000 dols. worth of machine tools, and inquiries from abroad 
are very heavy and urgent. Basic open-hearth billets have 
moved up to 6 to 8 dols. a ton. Steel billets for shrapnels for 
export are in most urgent request. Eastern billet makers 
cannot quote, being oversold. Many consumers have fallen 
back on iron bars, and they have advanced. Structural material 
is the dullest on the list. The entire market is in an unsettled 
condition, and in munition output will soon be deadlocked 
except for late delivery. Not less than 25 per cent. of current 
production goes into munitions, and there will soon be a marked 
expansion in output, because prices permit of the erection of 
new capacity, which will be prosecuted to any warranted extent. 
Value of export for May, 428,694,662 dols. in war requirements, 
including 8,169,267 dols. value of horses; auto. trucks, 
6,583,814 dols.; explosives, 4,945,026 dols.; cartridges, 
3,038,093 dols. Italy has ordered 1,250,000 brass shells for 
shrapnel. Electrolytic 19 first hand and 18} second hands. 
Increasing production halts forward deliveries because of the 
possibility of lower prices. Large domestic consumers are 
waiting. Lead, 5.40, New York. Vigorous efforts continue 
te expand copper production, 








FORTHCOMING ENGAGEMENTS. 





FRIDAY AND SATURDAY, SEPTEMBER 3rp anp 4TH. 


Tae Royat Sanirary Instirute.—In the Permanent 
Art Gallery, Brighton. Provincial Sessional Meeting. 
Friday :—10.30 a.m.: Discussion on ‘“‘ Indian Sanitation ’’— 
(1) “Sanitary Problems in Hospita:s for Indian Troops in 
England,’”’ by Major 8S. P. James (2) “The Use of Storm 
Water Drains to Ensure Safe Wuter Supplies being obtained 
from Polluted Catchment Areas © by Major C. C. Murison 
12 noon: Discussion on ‘‘ Camp Sanitation,’’ to be opened by 
Lieut.-Col. H. R. Kenwood. 230 p.m.: Visit to the Kitchener 
Indian Hospital. 3 p.m.: Visit to the Royal Pavilion Hospital. 
8.30 p.m.: Reception by his Worship the Mayor at the Per- 
manent Art Gallery. Saturday :—10.30 a.m.: Discussion on 
“* Maternity and Child Welfare,” to be opened by Dr. Philip 
Boobbyer. 12 noon: Discussion on ‘‘ The Final Report of the 
Royal Commission on Sew Disposal,”” to be opened by Dr. 
Samuel Rideal and Mr. J. D. Watson. 2.30 p.m.: Visits will 
be made to Shoreham Camp and the Brighton Electricity Works. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


J. anp A. Hitiman, Limited, Dudley, inform us that they 
have appointed Mr. Percy C. Ayers, of 25, Victoria-street, 
London, 8.W., their London representative. 

Ar the Royal Lancashire Agricultural Show, held at Black- 
burn, July 29th to August 2nd, Ruston, Proctor and Co., Limited, 
were awarded a silver medal for their collection of exhibits, 
special mention being made of their new patented engine, 
convertible, for running upon paraffin, gas, petrol and benzol. 

THE employees of the India-rubber, Gutta Percha and Tele- 
graph Works Company, Limited, have since September last 
been contributing to the National Relief Fund, to the British 
Red Cross Society, and to the Belgian Relief Fund. Last week 
the total reached £1002. Of this amount, £500 has been sent 
to the first-named fund, £250 to the Red Cross Society and £225 
to the Belgians, leaving a balance in hand of £27. 

ARRANGEMENTS have been made to liberate, for the period 
of the war, Mr. W. Morgan, B.Sc., Professor of Automobile 
Engineering in the Faculty of Engineering of the University 
of Bristol, which is provided and maintained in the Merchant 
Venturers’ Technical College. Mr. Morgan will be engaged in 
work in connection with the production of munitions of war. 
He will resume his professional duties at the end of the war. 





BRITISH PATENT SPECIFICATIONS. 


- ae | 


When an ¢ tion is from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be 
Branch, 25, Southampton-bualdi 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
pt of the lete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





obtained at the Patent-office Sale 
ys, Chancery-lane, W.C., at 6d. 














STEAM GENERATORS. 


28,541. December 10th, 1913.—-IMpROVEMENTS IN OR RELATING 
To Frep-waTeR Heaters, Knorr-Bremse Aktiengesell- 
schaft, of 11/17, Neue Bahnhofstrasse, Berlin, Lichtenberg. 

The heater illustrated is circular in cross-section, the draw- 
ing showing a plan of the U-shaped elements in the heater 
with the cap of the steam chamber removed. The circular 
tube orifices are formed in the tube wall, which is arranged at 
the end of the heater opposite the steam cap. The water 
chamber, which is limited on one side by the tube wall and on 
the other side towards the exterior by another cap—the water 
cap-—is sub-divided by a plurality of concentrically-arranged 
partitions. The separate water chambers thus constituted 
are marked C, D, E, F, G, while the partitions in the water 
chamber are desigiated I, K, L,M, N. Like the water chamber, 
the steam chamber can be subdivided by means of suitable 
concentrically-arranged partitions, so that the feed heater 
also eomprises separate steam chambers C, D, E, F, G. The 
steam passes through the socket A into the outermost concentric 
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chamber G and then through recesses in a sheet metal wall 

arranged in proximity to the water chamber into the adjacent 

steam chamber F, through which it passes, and at the steam 
cap passes into the next steam chamber E, and so forth, until 

finally it leaves the feed heater through the socket fitted at B. 

The feed-water passes through a socket, first of all, into the 

water chamber C of the feed heater, flows into the tube orifices 

opening into the chamber C, and passes through the innermost 
nest of tubes into the adjacent water chamber D. Into this 
chamber there also opens a plurality of U-shaped tubes which 
conduct the water to the chamber E, and so forth. The pre- 
liminarily heated water finally leaves the outermost water 
chamber G through the socket H. Through this socket the 
eed water is transferred to the delivery conduit leading to the 

feed head of the locomotive.—July 28th, 1915. 

3834. March 10th, 1915.—An ImprovepD FLANGE RING OR 
Joint FoR Borters, Albert Rice Adams, of Pill Bank Iron- 
works, Robert-street, Newport, Monmouthshire. 

The drawings show the frént end of a Lancashire boiler having 
two furnace tubes B, from which their original flanges have been 
removed, and in place of which a double flange ring F is employed. 
It-will be seen that this flange ring is riveted to the front plate 
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on the outside at X and at the inside of the furnace tubes at Y. 
It will be understood that the flange ring is inserted from the 
front, and can be easily riveted in place, and assuming it to have 
been provided with holes for the rivets Y, the tubes B can be 
easily and accurately drilled from outside the boiler and com- 
paratively litt!e labour is employed in fixing the rivets.—July 
28th, 1915. 


INTERNAL COMBUSTION ENGINES. 


10,952. May 4th, 1914.—IMPROVEMENTS IN OR RELATING TO 
Means FOR SuPPLYING CooLine LiquID TO THE PISTONS 
OF SINGLE-ACTING INTERNAL COMBUSTION ENGINES, 
Maschinenfabrik Augsburg-Niirnberg, A.G., of Niirnberg, 
Bavaria, Germany. 

A denotes the piston of the single-acting internal combustion 
engine, the upper part B of which piston is to be cooled by oil 
which is supplied at D and removed at E. The body of the 
piston A itself is cast with passages F. Pipes G firmly screwed 





to the piston supply the oil from the external source to the piston 
and remove the same therefrom. On the cylinder C there are 
provided guides H, which are identical in shape, and of which 
one serves for supplying the oil and the other for removing the 
same. ‘The oil is supplied at K and passes first into the space 
formed by the hood I. From this 5 it flows into the pipe 
O and further through G into the cooling chamber of the piston. 
In the guide H the actual telesccpic tube L may execute move- 
ments corresponding to the stroke of the piston. The oil 
chamber is rendered leakage-tight by means of a stuffing-box N. 
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The oil trickling through between the tube L and the guide H 
is removed at M before it reaches the stuffing-box. The novel 
and main feature of the invention consists in the provision of 
the tube O, which is secured to the upper end of the telescopic 
tube L and through which the oil is supplied to the piston. 
The tube O in consequence of the manner in which it is secured 
possesses a certain amount of elasticity, thus equalising slight 
differences in the directions of movement of the piston or the 
pipe G and the telescopic tube L sliding in the guide H. The 
stuffing-box N is thus relieved of external stresses and will 
therefore have a longer life.—July 28th, 1915. 


15,758. December 30th, 1914.—ImpROVEMENTS IN HicH- 
TENSION Evectric IGNITION FOR INTERNAL COMBUSTION 
Enertnes. Alfred Rowe Bellamy, of Spittlegate Ironworks, 
Grantham. 

According to this invention the sparking plug is fitted to one 
side of the valve head and is seated on either the upper or the 
lower face thereof. The electric connection to the plug extends 
from the latter through the valve casing or lantern and finally 
passes through a hole in the lantern or casing to a suitable 
external connection. A is the combustion chamber or cylinder 
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end of the engine, B the valve casing fitted thereto. C is the 
valve seat, and D is the valve head having a hollow stem E, 
which extends through the casing B. It is designed to be actuated 
in the usual way, and is provided with a compressed air or like 
starter-valve H. F is the high-tension ignition plug which is 
fitted to one side of the valve head D, and G is the plug con- 
nection which passes through the hole I in the valve casing B.— 
July 28th, 1915. 


TURBINES. 
29,227. December 18th, 1913.—IMPROVEMENTS IN AND RELAT- 
ING TO AUXILIARY MACHINERY FOR STEAM-CONDENSING 


Puants, The British Thomson-Houston Company, Limited, 

of 83, Cannon-street, London, E.C. (A communication 

from the Allgemeine Elektricitaéts-Gesellschaft, of Friedrich 
Karl-Ufer 2-4, Berlin, Germany, electrical engineers.) 

A indicates a steam turbine, whose high and low-pressure 

part, B, C, are arranged co-axially but on separate shaits D, E 
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The centrifugal air pump F and the boiler feed pump G, which 
are driven at a high speed, are connected to the high-pressure 

art B mounted on the shaft D, while the slowly-running circu- 
ating pump H and the pump for the water of condensation I 
are mounted upon the shaft E of the low-pressure part C. 
During normal operation the exhaust of the first stage flows to 
the low-pressure stage for the further performance of work, the 
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proportions of the low-pressure stage being such that its running 
wheel has a low speed suitable for the slow-running pumps, 
as compared to the rapidly-running high-pressure part. The 
arrangement is such that not only the high-pressure but also 
low-pressure part may each be operated independently, while 
the other is out of operation. For this purpose the low-pressure 
part C is provided with a special steam inlet K and the high- 
pressure part with a steam outlet L. The regulation of the 
speeds and the work performed by the two auxiliary engine 
groups may be effected, for example, by varying the counter 
pressure of one or both turbine parts D, C in a different ratio, 
or the ratio of supply to these two running wheels may be 
suitably varied. Further exhaust steam may be furnished to 
the low-pressure part from any other source of power, or even 
supplementary fresh steam may be supplied thereto.—July 28th, 
1915. 


TELEGRAPHS AND TELEPHONES. 


28,369. December 9th, 1913.—IMPROVEMENTS IN SPARK GaP 
AppaRaTUS FoR Propucine Evecrric OscrLuations, Dr. 
Erich F. Huth, Gesellschaft mit beschrinkter Haftung, 
of 39/40, Kottbuser Ufer, Berlin, 8.0. 26. 

This invention relates to Wien’s method of producing slightly 
damped electric oscillations by means of shock excitation, in 
which a thorough cooling of the discharge gap is of the greatest 
importance. The two electrode holders A and B are made 
of brass and on both sides of which further elements may be 
arranged in series, and insulated from one another by a mica 
dise C which support electrodes D of precious metal between 
which the spark occurs. Each electrode holder has an annular 
recess E, which is open at the outer circumference and is in 
connection through passages F with a central bore G. Other 
passages H connect the central bore with hollow spaces I between 
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the electrodes. On the electrode holders becoming heated by 
the passage of the sparks the recesses E, owing to the rising cur- 
rent of warm air, act as chimneys and the central bore G as a 
passage for the draught so that all surfaces of the electrode 
holders and the electrodes are brought into contact with the 
wv flowing air. To facilitate manufacture each electrode 
holder is divided into two equal parts in a plane K at right 
angles to the central axis. The electrodes may be constituted 
by elliptically arched or domed annular surfaces instead of by 
flat annular surfaces. This form of electrode has the advantage 
that the sparks bridge over the gap mainly in a circular line and 
the quenching influence of the spark gap is increased by the 
travel of the sparks towards points which are at a greater dis- 
tance apart.—July 28th, 1915. 


ORDNANCE AND ARMOUR. 


11,328. May 7th, 1914.—-ImMpRoveD MANUFACTURE OF METAL 
Piates, Alfred Schylla, of 39, Wiesenstrasse, Miilheim- 
Ruhr, Germany. 

A plate A to be annealed is placed, for instance, on a truck B 
and is built in into the hearth C of the reverberatory furnace D. 
Then the upper layer of the plate is liquefied by the flames pass- 
ing over it, the heat not being maintained sufficiently long to 
melt the plate completely. The substances used for modifying 
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the liquefied upper layer are introduced in any desired state— 
for instance, solid or liquid—through the door E so that the 
liquid portion of the plate is modified. After cooling the process 
is repeated or the plate removed. The plate treated can be a 
finished product or it can be subjected to subsequent treatment 
by rolling or the like.—July 28th, 1915. 


TRANSMISSION OF POWER. 


23,449 of 1913. April 16th, 1914.—ImPROVEMENTS RELATING 
To Exectrric Prorective Systems, Eric Gordon Waters, 
of 34, Broadway, Maidenhead-on-Thames. 

This invention relates to the protection of electric systems 
formed in sections or capable of being so divided ; for instance, 
ring main systems. In carrying the invention into effect in one 
form illustrated by way of example two earth shields or other 
conductors E E} are provided for each section of a ring main, 
including sub-station B and mains C, each conductor being 





earthed by way of a relay G. Circuit breakers D are pravided 
and are arranged to be operated by trip coils—not shown— 
controlled by the relays. In operation, when the whole system is 
working properly and the insulation of the desired part complete, 
no current other than possible static charging current can flow 
through the relays G either from earth or from the cable. Should 
a fault occur on one section, however, current flows from the 
generating station round both limbs of the system, uniting the 
fault and flowing to earth through the two conductors E and E! 
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and relays G. The arrangement is such that even in the case of 
a dead “earth”? on the cable—that is, a fault such that the 
resistance of the path from the fault to earth is very low— 
sufficient current will always flow through the conductors E and 
E' and through the relays owing to the mutual induction effect 
of the fault current passing through the feeder cable and feeding 
the fault. The two relays of a faulty section are thus operated 
and the faulty section cut out.—July 28th, 1915. 





4 








TRAMWAYS AND RAILWAYS. 


30,045. December 31st, 1913.—-IMPROVEMENTS IN OR RELATING 
TO MEANS FOR PULLING-OFF OVERHEAD ELECTRICAL Con- 
puctors oR Contact Wires, Siemens-Schuckertwerke, 
G.m.b.H., of 3, Askanischer-platz, Berlin, S.W. 

The outside catenary suspension wire A is connected to the 
pole C by a wire or link B, whilst the outside current conductor 
D is pulled off by the arm E. A similar arm G is used for the 
inside current conductor H. The outer end F of this latter pull 
off arm is supported from the suspension wires AI by means 
of a triangular frame or carrier K NO. The upper or main 
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side K of this carrier is fastened to the catenary suspension wires 
by insulators K! at each end and acts as a distance piece or strut 
between them. It carries a vertical rod M, also acting as a thrust 
rod. The lower part of the frame or carrier comprises two tension 
members or stays N and O which, together with the upright 
strut M, are coupled to an insulator at F. At sharply bent 
curves, however, the tension.member O may be omitted. There 
are three other illustrations.—July 28th, 1915. 


MISCELLANEOUS. 


21,352. October 22nd, 1914.—SrEEL ConsTRUCTION FOR STRONG 
Rooms AND THE LIKE, James Bennett, 16, Deansgate, 
Manchester. 

This invention relates to an improved method of constructing 
strong rooms and the like by means of suitable sections of steel 
joists fixed in such a manner that, when concreted together, 
they form a perfect burglar and fireproof construction of unusual 
strength and resistance. This result is attained by the joists 
being fixed in a zigzag manner, their flanges all being parallel 
to the faces of the wall or the like. The upper drawing shows 
an arrangement of joists in stepped formation and the lower 
drawing shows a zigzag arrangement. The flange of each joist A 
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is out of line with the adjoining joists in the form of steps back- 
wards and forwards. Tie bolts C are passed through the webs 
of all joists and distance pieces D used to secure each joist in 
correct position until the concrete B has been applied. The 
joists are usually fixed at the same centres as the width of the 
flange, but this may be varied. This method enables the con- 
crete to be continuous round each joist without being broken 
or separated at any point, each joist being entirely encased in 
concrete. This system can be applied to floors, walls, or flat 
roofs for any purpose where exceptional strength and resist- 
ance is required, and has the advantage of being quickly and 
cheaply erected.—July 28th, 1915, 





THE ACQUISITION OF ENEMY PATENT RIGHTS. 





The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for Toe ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. - It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of three of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 27,369/07.—Rolling metals. In a continuous tube. 
rolling mill, the rolls of circular pass, which determine the speed 
of the mandrel, are arranged between the first and last rolls. 
The rolls have non-circular passes, their departure from the 
circle increasing with their difference in speed from the rolls of 
circular pass. Fassl, A., Germany. 


No. 27,556/07.—Iron, &c. Pig iron is preliminarily refined 
in an electrically heated mixer before final treatment in a con- 
verter or furnace. The molten pig iron is run from the blast 
or cupola furnace into the mixer, which is maintained at a high 
temperature, and suitable fluxes, such as iron or manganese 
ore, roller-sinter, slag, lime, &c., are added, in order to remove 
carbon and silicon. Rochling, H., and Schoenaiva, J., Germany 


No. 27,607/07.—Screw propellers. In screw propellers, the 
blade surfaces of which are produced by the helicoidal move- 
ment of a generatrix around the axis, the generatrix makes in 
plan, with the radius of the propeller outline, an angle having 
its apex lying within the periphery, which is to the rear of the 
radius in the direction of rotation, and is approximately equal 
to the angle of the pitch at the periphery. Schlotter, G. A., 
Germany. 


No. 27,796/07.—Levers ; relates to automatic self-locking 
control devices in which the parts are locked by means of 
bolts. Krupp Akt.-Ges., F.,Germany. Dated March 30th, 1907. 


No. 27,888/07.—Ordnance ; breech mechanism. Relates 
to that type of breech-block in which the threads are unlocked 
by a transverse movement, after which the block is swung aside. 
Krupp Akt.-Ges., F., Germany. Dated April 4th, 1907. 


No. 28,112/07.—Ships; battens and fittings therefor. A 
batten cleat, suitable for any section of framework, has a side 
flange, the end of which projects beyond the attaching hook. 
To secure the cleat in position, the hook is inserted through a 
similarly shaped slot in the frame, the cleat being then lowered 
until the lower front flange rests against the edge of the frame. 
The attaching hook may be pivotally connected to the side flange. 
Krohn, H., Germany. 

No. 28,135/07.—Pistons. A piston for an internal combustion 
engine is attached to the piston-rod by means of a coned nut, 
which is countersunk in the piston and receives the pressure on 
its conical surface. Wagner, W., Germany. 


No. 28,597/07.—Bearings. A ball bearing, consisting of 
grooved race rings, is provided with lateral filling openings of a 
size corresponding to the diameter of the balls. The outer 
portion of the opening may be enlarged. The outer race is 
expanded by heat to enable the balls to be inserted without 
pressure. Barthel, H., Germany. 


No. 28,609/07.—Ammunition ; fuses.” In a fuse-setting key 
of the type worked by a crank and having two setting bodies 
capable of relative rotation, the parts are arranged so that one 
revolution of the crank sets the fuse, which also revolves once 
only, this being accomplished by making the setting bodies, 
which engage with the fuse head and the time ring respectively, 
rotate in opposite directions. Krupp Akt.-Ges., F., Germany. 
Dated May 26th, 1907. 


No. 28,755/07.—Ordnance ; - field carriages; mountings. 
The rotary member of valves for recoil cylinders for ordnance 
of the kind described, is relieved of the fluid pressure in the 
axial direction by an arrangement in which this pressure acts 
on the fixed part of the valve, and is transmitted by means of a 
collar to the piston-rod. The rotating eo of the valve is 
separated from the fixed part by a small space in which the 
liquid becomes throttled so that no pressure is transmitted. 
The invention may be applied to valves in which the rotating 
part envelopes the fixed part. Rheinische Metallwaaren und 
Maschinenfabrik, Germany. Dated January 17th, 1907. 








ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 


Headquarters : Marconi House, Strand, London, W.C. 

Drill Centre: (By kind permission of Lieut.-Col. A. E. Le 
Rossignol, R.E.), Headquarters of London Electrical 
Engineers, 46, Regency-street, London, 8.W. 


COMPANY ORDERS. 
By Lieut.-Col. C. B. Clay, V.D., Commandant, 
for week ending August 28th, 1915. 
Monday, Wednesday and Friday.—Drills, 6.30 and 7.30 p.m. 
Application for Enrolment.—All applications for enrolment 
should be sent to the Commandant, Marconi House, Strand, 
from whom all particulars can be obtained. 
E. C. FLEMING, 
Company Commander and Acting Adjutant. 








LAUNCHES AND TRIAL TRIPS. 


GamBiA River, steel screw steamer ; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Furness, Withy and Co., Limited, for the British Empire Steam 
Navigation Company, Limited ; dimensions, 400ft. by 52ft. by 
29ft. 6in.; to carry 8000 tons on a moderate draught ; engines, 
triple-expansion, 25in., 40in. and 68in. by 48in. stroke, pressure 
180 lb. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; recently completed. 

GovERNOR, steel screw steamer ; built by D. and W. Hender- 
son and Co., Limited, Partick, Glasgow ; to the order of Messrs. 
Thomas and Jas. Harrison, Liverpool; dimensions, 410ft. by 
52ft. by 32ft. 7in.; to carry passengers and cargo; engines, 
triple-expansion, 24}in., 42}in. and 72in. by 54in. stroke, 
pressure 215 1b. per square inch; constructed by D. and Ww. 
Henderson and Co., Limited ; launch, August 13th. 
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NEW YORK’S NEW PIERS. 


Iv will be recalled by readers of THE ENGINEER 
that something over a year ago the civic authorities 
of New York City were much disturbed by the 
problem confronting them in providing piers of 
sufficient length for the growing trans-Atlantic liners. 
it will also be remembered that tests were made at 


that the enclosed area might be drained and the rock 
removed by blasting it out in the dry. Notwithstand- 
ing the cost of the cofferdam and its subsequent 
removal, it was found that this way of proceeding 
would be considerably cheaper than excavation by 
subaqueous blasting, while the work in the end would 
be more satisfactory. 

As a preliminary to the construction of the tem- 
porary dam, a contract was let for the dredging away 



































giving a total length of quite 1100ft. This bulwark 
holds back a head of water at high tide of 68ft. 
Because of the external pressure it was arranged that 
rip-rap should be deposited on the inshore side to 
an approximate width of 70ft. at its base, and that 
it should be taken up to a height of 6ft. above mean 
low water. Rip-rap was also deposited on the river 
side of the cofferdam. One of the drawings on Fig. | 
shows the extent and general character of both the 
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Washington by Naval Constructor Taylor and some 
of the army engineers to determine what effect 
might follow the extending of existing piers at that 
point in the Hudson River where most of the large 
express steamers now dock. 

The result of the model investigations established 
the fact that perturbations would be set up in that 
narrow section of the river of such character and 
extent that traffic might be seriously affected. 
Accordingly, the army engineers recommended that 
no further trespass which would constrain the tidal 
prism at the Chelsea-Castle Point section should be 
allowed, and the city of New York then decided to 


escape any trouble by going up stream for a distance | 


of a mile and a quarter to a position in which the 
river is considerably wider. It is there that the 
engineers of the municipality are now busy upon the 
construction of the first of the new piers which are 
to be long enough to accommodate the largest of 
ccean liners now building or built. The new piers 
will lie between Forty-fourth and Forty-eighth streets, 
and will actually be much nearer to the present hotel 
and railroad centres of the city than the wharves now 
used in the Chelsea district below  Twenty-third- 
street. 

The new piers are to have a length of 1050ft., to 
be 150ft. wide, with slip room between them of 360ft., 
thus affording ample space for lighters lying along 
side or moving in and out between neighbouring 
liners in the same slip. They are to be two-storied 
affairs, and in addition to their own weight must 
carry the variable burdens of cargoes on their out- 
shore floors. At the site chosen, solid rock is found 
at depths varying from 15ft. below mean low water 


at the Government bulkhead line to about 44ft. | 


at a point 220ft. outshore from that line. 


average depth of 44ft. To remove this subaqueous 
rock by blasting under water would have been objec- 
tionable for a number of reasons, quite apart from 
the expense involved. It was essential to the safety 
of liners that will dock there that the rock should be 
removed to a uniform depth, and that no jagged 


points should be left to work possible injury to their | 


hulls. This uniformity could be assured only by 
exposing the rock by some method of unwatering. 
[t was realised, too, that by dry excavation it would 
be practicable to leave solid pillars of rock to support 
the pier structures, and thus to provide smooth, 
uniform walls at the sides of the wharves. Accord- 
ingly, the dock authorities of New York City elected 
to employ a temporary dam by means of which the 
waters of the Hudson River could be held back, so 






It was | 
clear that a great deal of rock would have to be | 
removed to level the water bed of the slips to an | 
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Fig. 1—ARRANGEMENT OF THE COFFERDAM 


work was finished a contract was awarded for the | 
construction of the cofferdam and the rock excava- | 
tion. The lowest and the successful bidder out of | 
eleven competitors offered to do the work for | 
487,813 dols. The undertaking has progressed | 
rapidly. 

The extent of the cofferdam is indicated in Fig. 1. | 
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Typical Section Through 


According to the engineers, the confined water 
lying between the cofferdam and the shore amounted 
to approximately 55,000,000 gallons, and when this 
was pumped out a dry area of 240,000 square feet 
was formed. Out of this space there will eventually 
have to be blasted something over 76,000 cubic 
yards of solid rock to clear the slips to the required 
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Fig 2—ARRANGEMENT OF PILING 


It was originally intended that the cofferdam should 
turn shorewards at caisson No. 27, but it was finally 
decided to construct it as shown. The section facing 
the river has an approximate length of 800ft., and 
| the continuation inland at right angles is about 300ft., | 


depth. As an engineering task of this nature, nothing 
of anything like a similar magnitude has been 
executed in the United States. The only other works 
in America where a kindred type of structure has 
been used are those in which the United States 
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Government made possible its work at Black Rock 
on the Niagara River and in. Havana Harbour in 
raising the wreck of the old battleship Maine. But 
important as those operations were considered at 
the time, they appear insignificant in comparison 


The portion of the scheme now in course of execu- 
tion will provide one entire pier in line with West 
Forty-sixth-street. and a half-pier in line with West 
Forty-fourth-street, the latter being readily con- 
vertible into an entire pier by going back into the 
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Fig. 3—-THE ENTIRE PROJECT AS IT WILL LOOK WHEN COMPLETED 


with the present project and its surrounding 
circumstances. 
The cofferdam has for its backbone a series of 


chambers or caissons, formed of interlocking sheet 
piles of the well-known Lackawanna type. These 
were driven in two parallel rows with connecting 


land to the south of that street. The pier and the 
half pier will together furnish three berths which will 
be sufficient for some time to accommodate all the 
largest passenger steamships now docking on the 
Manhattan side of the Hudson River.. But these 
structures will constitute really only the corner- 


| effective as a bulwark against the outlying tide. When 


the cofferdam around the old battleship Maine was 
finally ready for its task pumps had to be kept steadily 
going in order to overcome the leakage. In the case 
of the Black Rock Dam three 15in. pumps were run 
the entire time in order to neutralise the inflow 
through imperfect joints in the cofferdam, and this, 
despite the fact that the hydrostatic head was less 
than half that to be met in the case of the Hudson 
River job. To-day a single 4in. pump is all that is 
needed, and that only at infrequent intervals, to 
dispose of the water brought in by springs and such 
water as works upward through the flanking su!)<«j| 
to the north and south of the drained area. 

But there was trouble at the early stages of ihe 
unwatering. At the north end of the space a single 
line of steel sheet pilings had been driven at the back 
of the old wooden cribbing of a previous pier. ‘| his 
bulkhead failed to check the water rising through {he 
made ground and the old cribbing. But for the 
expense attached the crevices might have been filled 
with grouting, but the outlay and the uncertainty 
of success prompted the city engineers to resort to 
another expedient. North or outside of the line of 
sheet piling holes were made deep in the soil by driving 
down a 12in. pile of wood and then withdrawiny it, 
Into this hole thick layers of earth, sawdust, and 
manure were successively packed and driven down 
to bed rock by means of a capping pile which served 
the double purpose of a driver and a plug. A row of 
these piles and composite wads answered the purjose 
admirably and reduced the leakage to a trifling 
minimum. 

The rock line dips rather abruptly from the shore 
into the river, and at the outer end of the piers will 
be quite 150ft. below mean low water. As Fig. 4 
indicates, the greater length of the piers will practic- 
ally have to float, inasmuch as the wooden pilings to 
be employed will have a maximum length of only 
90ft. In order to ensure the needful buoyancy a 
very considerable portion of the piles will be lagged, 
and the extent of this lagging has been determined 
by very careful experiments extending over many 
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division bulkheads at sufficiently brief intervals, 
which form a succession of pockets averaging 16ft. 
in width and 24ft. in length—see Fig. 2. The piles 
of the outer and inner faces of the cofferdam were 
driven upon convex lines, so that compression might 
serve to bind more securely the interlocking units. 
The steel piles are 70it. and over in length and have 
been driven down to bed rock. Some difficulties 
were encountered in this work because of old wooden 
cribbing lying deep in the mud. However, the driver 
was able to force the piles right through such obstruc- 
tions, and the engineers saw to it that bed rock was 
ultimately reached in every case. Again, lack of 
experience in the earlier stages of the undertaking 
led to the imperfect joining of the piles—interlocking 
was not complete throughout the length of some of 
the caissons. Accordingly, a few failures were 
detected when pressure was applied, but it was not 
found hard to withdraw the faulty piles and to 
establish their juncture satisfactorily. 

The caisson pockets were filled with material 
dredged from the bottom of the river in the neigh- 
bourhood ; most of it, in fact, coming from the area 
overlying the rock to be excavated. By way of 
precaution, a couple of good-sized sluices were pro- 
vided in the face of the cofferdam as a precautionary 
measure, these being furnished so that should the 
structure show any weakness at the time of draining 
the enclosed area, then they might facilitate speedy 
reflooding. Later on, when the rock excavation and 
the overlying substructures of the piers have been 
finished, these sluices will facilitate the admission of 
water again as a preliminary to the various tasks 
involved in removing the dam. 

It will be noticed in Fig. 1 that at the south-west 
corner of the cofferdam there are two large pockets, 
55ft. in diameter, and it will also be observed that 
there is no rip-rap against their inner faces. These 
big caisson units rise right from the bared ledge, and 
it was necessary to employ them in order to ensure 
sufficient stability of the structure to facilitate cutting 
into the rock close to the lower ends of the steel 
pilings. Had smaller pockets been used, supporting 
rip-rap would have been needful, and this would 
have prevented the removal of the rock at one of the 
slips at that point. By filling these caissons with 


broken stone and silt the required rigidity and water- 
tightness were secured. 







































i 









~. Concrete Wall .:* 


Rock lobe Llasted 








1 1 ; i ra 
Scale of Feet 
0020 40 60 80 290 
———— = 
Fig. 4—SECTION OF PIER 
stone of a system which will later on embrace eight months. A unit section of pier foundation, consisting 


1000ft. piers—as shown in the sketch, Fig. 3. When 
finished, these piers will, it claimed, provide 
America’s Metropolis with the finest and most acces- 
sible wharfage accommodations to be found in any 
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of sixteen piles, was first tried. Half of the piles were 
lagged for 30ft. of their lower ends, the lagging for 
each pile consisting of four rectangular wooden strips 
din. by 6in. in cross section bolted to the pile. The 
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Fig. 5—-PILING FOR FOUNDATIONS 


harbour in the world. It will mean that passengers | test load was 245 tons of concrete blocks, being 


can be landed from the largest liners at a point of 


15 tons in excess of the maximum theoretical load o! 


easy access to the centre of the city with the railway | the finished piers. 


stations and the principal hotels only a few minutes 
away. 


At the end of 250 days the settlement was 11 jin. 


and the rate of subsidence is shown graphically in 


As the undertaking stands to-day it is decidedly | Fig. 5. The results did not satisfy Mr. C. W. Staniford, 
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Chief Engineer of the Department of Docks and 
Ferries of New York City, and the Commissioner, 
Mr. R. A. C. Smith, authorised a second test. This 
time the sixteen piles were distributed so that they 
would cover & wider area and all of them were lagged. 
At the end of 250 days the settlement was but 8in., 
, id this was deemed satisfactory, inasmuch as the 


al ° ° ° . 
maximum load would be applied in service only for 
prief intervals. Again, Fig. 5 shows the rate and 


degree of settlement at various periods. 

Fig. 6, p. 204, shows the piling for the outer end of 
one of the piers under way, while Fig. 7 gives a good 
idea of the arrangement of the travelling cranes and 
the men at work upon the actual excavation of the 

Pneumatic drills are being used for this pur- 
and feed pipes are led to convenient points for 
the distribution of this motive energy. A battery of 
big air compressors supplies the air. These are 
driven by electricity. The work is being pushed with 
all possible expedition. To-day, the steam railway 
runs upon the street level. In years to come the 
trucks will be elevated and the cars will be run on to 
the piers at the second storey. The entire scheme will 
involve a total outlay of some millions of dollars. 


rock. 
pore, 








BRITISH PORTLAND CEMENT MAKING 
MAOHINERY. 
No. XXIV.* 
SHELLS FOR BALL AND TUBE MILLS. 


For tube and ball mills the outside shells are 
sometimes made by riveting, as in boilermaking, and 
sometimes by welding. The latter process has 
advantages, and until recently a good many of the 
welded tubes used in this country were manufac- 
tured in Germany. Many more British welded tubes 
would have been used in the past than has actually 
been the cése if the price of the British articles had 
not been so much higher than was that of those 
made in Germany. However, with increased output 


there is every hope that the British firms will be | 


able to manufacture and hence to sell more cheaply. 


The business of making the tubes by this method | 


is rather special and, to the best of our knowledge, 
only two firms in this country are prepared to make 
them, these being the British Welding Company, 
Limited, of Vulean Works, Motherwell, and Mr. 
John Thompson, of Wolverhampton. These two 
firms have for some time now been supplying tubes 
to makers of cement-manufacturing machinery, and 
both are provided with the plant and machinery 
capable of turning out completed articles which are 
satisfactory in every way. We may usefully here 


make reference to the manufactures of each. 
Company 


The British Welding manufactures 


fixing of the hard steel grinding plates. A good 
deal of trouble is taken in protecting these tubes for 
shipment from the works. The end flanges are kept 
from injury by wooden blocks riveted to them and 
timber crosses are wedged inside them at several 
points to prevent distortion. 

Mr. John Thompson is prepared to supply mild 
steel tubes varying in length up to 26ft., in diameter 
up to 6ft., and in thickness up to jin. The tubes 
are welded into one solid piece by hydraulic rollers 
after having been heated with water gas, so as to 
ensure a clean weld. The use of hydraulic rollers, 
of course, prevents there being any hammer marks. 
The ends of the tubes are then fitted with angle 
rings riveted on. The holes for the rivets are machine 
drilled, and the rivets are closed by hydraulic riveters, 
and afterwards caulked pneumatically. The whole 
tube is then swung in a large lathe and its ends 
machined so as to make them uniform. This firm 
makes a speciality of tubes of this nature and has 
installed the necessary appliances for manufacturing 
them in accordance with the best and most modern 
practice. 

HARD STEEL BALLS FOR BALL MILLS. 

The Germans have also supplied in the past very 
large numbers of the hardened steel balls used in 
ball mills. There is possibly less reason why this 
trade should have so largely gone to Germany than 
in the case of anything else connected with cement 
making, for Sheffield has long been famous for 
turning out forged steel balls of various sizes. It is 
perfectly remarkable how accurately a capable 
smith will forge these balls by the aid of a power 
hammer and suitable dies. We have watched the 
process and seen balls being turned out in this 
manner with great speed, but so accurately that they 


Crushing Tests of Gweedore 


Size of cube. Bee | 
area, 
Inches, sq. in. 
1-96 1-96 1-96... 3-84 
1-92 1-94 1-93.. 3-74 
1-84 1-88 x 1-86. 3-50 
1-91 1-94 x 1-92. 3-72 

Means 
practically did not vary in diameter. Indeed, so 


nearly the same size are they that without further 
treatment they can be used for the bearing rings 
of large cranes. Of course, this sort of accuracy is 
not necessary in cement mills, and we only mention 
the fact as showing the pitch of perfection to which 
the forging of steel balls has been brought in this 
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name is frequently applied to designate this lining, 
whether of home or foreign origin, but our own 
producers prefer to call it by their own names. Thus 
the stone supplied by the Gweedore Quarry Company, 
Limited, of Mold, North Wales, is called ‘* quartz 
stone.” This stone is described as having originally 
been of the usual quartzite structure, but as having 
been at a subsequent geological period converted 
into a solid rock by heat. It is a stone of exceptional 
hardness. It has a specific gravity of 2.64, a porosity 
by weight of 0.06 and by volume 0.16. The quarry 
company has most courteously supplied us with a 
copy of the analysis of the stone, which was carried 
out by Mr. G. Watson Gray, of Liverpool, and we are 
enabled to reproduce it as follows :— 


Analysis of Gweedore * Quartz Stone.” 
Per cent. 


Pl 97 -30 
i i Ss ers 0-02 
Bisulphide of iron (pyrites) 0-06 
Alumina ... Ro siew Pata aad 1-32 
Lime 0-02 
Magnesia 6-02 
Potash 0-83 
Soda... 0-42 
Logs... 0-01 

100-00 


It will be observed that it is very nearly pure 
silica—very nearly as pure silica as would be found 
anywhere in Nature. It is free from lamination and 
of even texture, and, as can readily be imagined, it is 
strong, tough, and exceedingly hard. It is, moreover, 
highly resistant to crushing stresses. As evidence 
of this we are enabled to reproduce the record 
of a test carried out on some samples of it by David 
Kirkaldy and Son. Four samples in the form of 
cubes were submitted for test and the results achieved 
were as follows :— 


“ Quartz Stone.” 














Cracked. Crushed. 
Stress, Per sq. in. Per sq. ft. Stress. Per sq. in. Per eq. ft. 
Ib. Ib. tons. Ib. lo. tons. 
187,500 48,828 3140-1 187,500 48,828 3140.1 
176,100 47,085 3028-0 176,100 47,085 3025-0 
148,600 42,457 2730-4 148,600 42.457 2730-4 
170,600 45,860 2949.2 179,600 45,860 2949.2 
170,700 46,057 2961-9 170,700 46,057 2961-9 


It will be seen that the resistance to crushing is 
practically 3000 tons to the square foot. In this 
connection it is interesting to note that the highest 
crushing stress for any kind of rock which is given in 
D. K. Clark’s tables is that for Holyhead quartz rock, 
which is quoted as being 11.4 tons per square inch, 
which works out at 1641.6 tons per square foot-— 
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welded tubes in various diameters and _ lengths 
ranging from 42in. to over 6ft. in diameter and from 
l6ft. to 26ft. long. We give two illustrations in 
Figs. 154 and 155 showing tubes in course of manufac- 
ture passing through the shops. The tubes shown in | 
these engravings are all 72}in. in diameter by fin. | 
thick and 24ft. long. They are made in one length | 
with two longitudinal welds. After being welded 
and rounded up to ensure perfect circularity they 
have a cast steel flange 85in. in diameter and 1iin. 
thick riveted to each end with two rows of {in. rivets. 
When this is done the tubes are mounted in a lathe 
and the flanges are faced and turned on each edge 
at one setting so as to maintain as far as possible 
& perfect alignment—a desideratum when such a 
large, bulky mass is being dealt with. There are 
two manhole openings in each tube. These openings 
have strengthening rings riveted on the outside, 
the manhole covers being flush with the inside of 
the tube. In Fig. 154 the manhole covers will be 
observed in position, and in this engraving will 
ilso be seen the holes drilled in the shell for the 
* No, XXIII appeared August 20th, 


| 
| 
| 
| 





Pigs. 154 and 155—-WELDED SHELLS FOR TUBE MILLS 


country. Part of the skill lies in cutting off pieces 
of bar exactly the right length to produce a given 
size of ball. Anexpert smith can tell precisely what 
length of bar will make a given number of balls and 
he will produce exactly the required number of balls 
from that length. Among the firms supplying balls 
for this purpose may be mentioned Edgar Allen 
and Co., Limited, John Brown and Co., Limited, 
James W. Carr and Co., Limited, and Hadfield’s 
Limited, all these firms being of Sheffield. 


THE LININGS OF TUBE MILLS. 


Tube mills which are, as explained in earlier articles, 
employed for the final grinding of raw materials and 


of cement clinker, may either be lined with chilled | 


cast iron or hard steel plates shaped to the correct 
curvature, or—as is perhaps more usual—with some 
very hard stone. It will not be necessary to discuss 
the chilled iron or steel plates. They are obtainable 
from any British makers of the tube mills and from 
other firms. The stone generally employed is some 
form of quartzite. The material as_ originally 


‘imported from abroad was termed Silex, and this 








Ina kx fiqeer 


but little over half that of the Gweedore stone. 

The company’s claim that its stone is admirably 
suited for tube mill linings is therefore supported by 
actual facts and, in addition, the stone lends: itself 
to dressing into shape to fit the various sizes of tubes. 

The best method of fixing the lining in the tube is 
after the carefully dressed stones have been: got into 
position to grout them with ‘‘ Diamond Cement.”’ 
This substance sets almost as hard as the stone itself 
and adheres both to the steel tube and to the lining. 

The company informs us that it has unlimited 
quantities of the stone and that it is prepared to 
supply it in all sizes and in quantities large or small 
at prices which will meet any competition from 
abroad. 

Another firm which is prepared to supply hard 
stone for lining tube mills is the Welsh Silica Com- 
pany, Limited, of Chirk, North Wales. The stone 
which this firm supplies is a high-grade quartzite 
stone the analysis of which is given on the next page. 
It will be seen that this stone also is very nearly 
pure silica. It is of a whitish gray colour and exceed- 
ingly compact. We have had an opportunity of 
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examining a specimen lining brick made from this 
stone and it has every appearance of being well fitted 
for the purpose intended. In fact, we understand that 
although the Welsh Silica Company is a comparatively 
new firm, it has executed numerous orders for tube 


Analysis of the Welsh Silica Co.‘s Stone. 


Silica 97-17 
Alumina ... +748 
Ferric oxide ... Pt eee m 227 
SIN oe ee Per ee aims ae gue abe +28 
Magnesia... ... 09 
Potash and soda ... Ea mar ca os = +95 
Loss on ignition Vang eal tae ee ae “54 
100-000 


mill linings which have all of them given satisfaction. 
It can therefore be confidently stated that, whether 
it be desired to have linings of chilled iron, hard steel, 
or stone, British manufacturers are quite competent 
to supply them of first-class quality. 


GRINDING MEDIA FOR TUBE MILLS. 


The British makers of tube mills for grinding raw 
materials or calcined clinker are prepared to supply 
various types of grinding media. There are five of 
these in general use. First of all, steel balls are used 
in some types of tube mills, and to the makers of 
these we have already referred. Then there are flint 
pebbles, which were the grinding media employed 
when tube mills were originally introduced and which 
are still used in the large majority of cases. They 
certainly perform their work exceedingly well. No 
appreciable harm is done to the material being ground 
either by the small amount of the pebbles which 
wears off or by the ground-up particles should any 
of the pebbles break. Tube mills charged with pebbles, 
however, take a good lot of power to drive, and efforts 
were therefore made to discover something which, 
while acting in the same manner, would permit of 
the production of the same output with the consump- 
tion of less power. 

The first substitutes to be introduced were small 
cylinders of hard solid steel. These were named 
Cylpebs and were found to work well and to save 
power. They, however, weighed a great deal, and 
the next move was the introduction of Holpebs, 
which were short lengths of malleable iron tube. 
Finally, however, a better substitute still was found 
in what are known as Helipebs. Cylpebs were first 
suggested, we believe, by Messrs. Smidth, of Copen- 
hagen, but both Holpebs and Helipebs are British 
inventions. 

Helipebs, which are, we understand, superior in 
action to either Cylpebs or Holpebs, are small helical 
coils of steel wire or bar made specially hard so as to 
resist wear. Three of them are shown in the accom- 

















Fig. 156—HELIPEBS 


panying illustration, Fig. 156. They are suitable for 
use in either wet or dry grinding tube mills, and with 
them some remarkably good results as regards saving 
of power have been obtained. 

The following striking particulars have been pub- 
lished concerning them :—Supposing a charge of 
flint pebbles to be replaced by an equal weight of 
Helipebs, the increase in output with the material 
ground to an equal fineness in each case is never below 
50 per cent. In most cases it is as much as 75 per 
cent. and sometimes double the output is obtained, 
the actual amount depending on the character of the 
material being ground and the conditions under which 
the mill is operating. Then again, whereas Helipebs 
will grind a certain output of cement clinker so as to 
give a residue of 7 per cent. on a 180 by 180 mesh 
sieve, if the same output is required when using 
pebbles the residue will be as much as 26 per cent. 
In griding coal under the same conditions, if Helipebs 
grind so as to leave a residue of 8 per cent. on the 
same mesh sieve, the residue with pebbles with the 
same output is as much as 28 per cent. With lime- 
stone and shale the divergence is not so marked. 
The respective residues with Helipebs and pebbles 
are 3 and 12 per cent. 

These figures are striking, but as they stand they 
are a little misleading, for they take no account of 
the question of power. Owing to the greater specific 
gravity of the metal as compared with flint, it is 
found that a mill charged with Helipebs will require 
more power to drive it than does a mill charged with 
an equal weight of pebbles. The facts set out in the 
following statement give a more correct idea of the 
relative commercial value of the two grinding media 
than do those given above. 

Take a mill which produces with pebbles an output 
of three tons per hour. Such a mill will take 90 horse- 
power to drive it and the expenditure of power per 
ton is 30 horse-power-hours. With Helipebs the same 
mill grinding to the same fineness there will be an 
output of five tons per hour, but it will require 114 
horse-power to drive it. The horse-power-hours per 





ton will, however, be only 22.8 with the Helipebs as 
compared with 30 with the pebbles. There is thus a 
saving of 7.2 horse-power-hours in favour of the 
former. 

The whole case is, however, not stated even yet. 
The cost of a charge of Helipebs is many times that 
of a charge of pebbles, and this naturally has to be 
taken into account, yet we are assured that in nearly 
every case a large annual saving will be experienced 
if the newer type of grinding media be employed. 
There is first of all the continuous saving in the 
amount of power per ton of cement ground, but it 
has also to be considered that the number of mills 
for a given output is in the proportion of three with 
Helipebs and five with pebbles, so that there is a 
saving in original cost and a saving in labour in 
working fewer mills. The actual cost of wear per 
ton of material ground is just a little less with 
Helipebs than with pebbles, which renders the first 
cost of the Helipebs of less importance than it would 
at first appear. 

In working, Helipebs do not act as rollers—that 
is to say, they do not rotate on their own axes in a 
direction parallel to the axis of the mills—but as the 
mill is revolved their axes are brought at right angles 
to the axis of the mill so that they slide over one 
another lengthwise. This action is brought about 
by the fact that the length of the Helipebs is greater 
than their diameter, so that in order to take the path 
of least resistance they must move in an end-on 
direction, and hence they rub and do not roll on one 
another. They do not wear the lining of the tube 
whether it be of quartz, cast iron or steel any more 
than do the pebbles. If they replace small steel 
balls, it is only necessary to provide a weight of 
Helipebs equal to three-quarters of the weight of 
the balls. The output in this case will be increased 
by from 5 to 10 per cent., and the power to drive the 
mill will be reduced by some 40 per cent. 

Helipebs are made in various sizes, according to the 
work which they have to perform. Ordinarily, for 
use in cement works, two sizes are employed, one size 
being intended for grinding clinker and raw materials 
and the other for coal. It is the usual practice to 
insert further Helipebs into the mills from time to 
time so as to make up for the weight lost by attrition. 
We gather that this addition should be made about 
once a month in the case of mills grinding clinker, a 
good deal less frequently when the mills are grinding 
raw materials and still less often when coal is being 
ground. 

Helipebs have only been on the market just over a 
year, but they appear to have taken a remarkable 
hold on cement manufacturers, and it is thought by 
some that they are destined to oust all competitors 
—even the popular pebbles. Whether they will 
actually do this or not remains, of course, to be seen, 
but at any rate their advance into favour has been 
rapid and until something better is found they are 
certain to be largely used. They are, however, 
subject to one defect in common with all grinding 
media, and it is that they wear away. The small 
quantity of metal abraided will, up to a certain point, 
not affect the finished cement, but there comes a 
time when the spirals are worn so fine that they break 
up into small pieces, and should any of these small 
pieces escape from the mills they would certainly be 
objectionable in the finished cement. The actual 
presence of the steel as steel would not be deleterious, 
because the quantity would be so slight as compared 
with the bulk of the cement, but the presence of bits 
of coiled steel would certainly cause annoyance. 
However, the prevention of such pieces of metal 
from passing out of the mills is a problem which our 
mechanical engineers will no doubt solve satisfactorily. 








THE LEON TORPEDO. 





THE losses of the French battleship Bouvet, and 
of the two British battleships Irresistible and Ocean 
in the Dardanelles have been attributed by some to 
the use of the Leon torpedo, which is a weapon of 
warfare combining to a certain extent the charac- 
teristics of the submarine mine and of the automobile 
torpedo. We are again indebted to our excellent 
contemporary Le Génie Civil for the following par- 
ticulars which have been extracted from its issue of 
August 7th, as well as for the engraving which we 
reproduce. 

The Leon torpedo was the invention of a Swedish 
officer, Captain Karl Oscar Leon, who took out a 
patent for it in 1907. Since that time it has under- 
gone certain modifications in detail, and the general 
form which it now takes is shown in the accom- 
panying illustration. The general principles on which 
the apparatus works have, however, not greatly 
changed. 

The torpedo can, if required, be launched by 
simply placing it in the water or in the same manner 
as is an ordinary torpedo, but it has not, like the 
latter, any horizontal movement. All it can do is 
to oscillate up and down in a vertical direction or if 
required maintain itself at a given depth below the 
surface of the water. When first introduced, the 


motive power to drive the mechanism necessary to 
give the torpedo this attribute was compressed air. 
This was contained in a vessel provided with specially 
designed valves, which opened when the water pressure 





on them increased and closed when it diminished, 
These valves either allowed the air to be admitted 
to or to escape from a floatation chamber which thus 
produced the up-and-down oscillation of the torpedo 
between two predetermined levels. 

In the present-day apparatus, however, the oscillat - 
ing movement is brought about by means of an elec. 
tric motor. The torpedo, which ordinarily has a body 
about 5ft. 23in. long by about lit. 8}in. in diameter, 
is divided into two compartments, which are separated 
by the diaphragm A. The upper compartment con- 
tains the explosive and the firing apparatus B, whic), 
is housed in a central tube. The lower compartment 
is itself sub-divided into two compartments, the upper 
of which contains a battery of accumulators, and the 
lower the machinery. The weights are so arrange«| 
that the torpedo when it is submerged always holds 
itself vertically, a chamber C filling itself with water 
and giving the mine a tendency to sink. The speed 
with which this chamber fills, and consequently the 
rate at which the torpedo sinks, can be controlled by 
a valve which can be opened to the required extent. 
Even when the reservoir is full, however, the torpedo 
is as a whole only just heavier than water, so that ii 
does not in any case sink rapidly. 

When a certain depth has been reached—and this 
depth can be varied within certain limits—the pres- 
sure of the water outside the torpedo acts on a very 
sensitive hydrostat which is arranged to close—«r 
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SECTION OF THE LEON TORPEDO 


Sec 


open—a switch connecting the battery to an electric 
motor which drives a propeller at a speed of 200 
revolutions per minute. The effect of this propeller, 
when it is set in motion, is to produce a vertical thrust 
on the torpedo, so that the latter commences to 
ascend towards the surface of the water. When a 
point within, say, 5ft., of the surface has been reached, 
the pressure on the hydrostat has been reduced to 
such an extent that the motor switch is opened, the 
motor stops and the torpedo again begins to sink. 
The hydrostat can be so adjusted that the maximum 
immersion may be maintained within the limits of 
between 5ft. and 10ft. from the surface. The electric 
arrangements -are such that the battery cannot be 
short-circuited nor damaged when the torpedo is 
being launched, and that the motor revolves at 
practically a constant speed until the battery is 
exhausted. 

In addition to the mechanism already referred to, 
mention must also be made of a clockwork device 
by means of which it is possible either to confine 
within certain limits the duration of time that the 
torpedo is to remain active—the electric current being 
interrupted at the end of that time—or, on the other 
hand, to delay the time at which the torpedo is to 
become active. In the latter case the motor switch 
is only closed at the end of that time, the torpedo 








Ava. 27, 1915 


THE ENGINEER 


197 








in the meanwhile remeining at the bottom of the 
water. ; 

The apparatus is also furnished with what has been 
termed a “ stabiliser,’’ which allows of compensation 
being made for different densities of water. This 


stabiliser consists of a cylinder which is in com- | 
munication with the outside water, and which is | 


provided with a water-tight piston, the position of 
which can be regulated by means of a screwed spindle. 
In this manner more or less water can be allowed to 


enter the cylinder, 86 that the flotability of the torpedo | 


can be adjusted to suit the density of the water in 
which the apparatus is used. 
The Leon torpedo can be employed in various ways. 


It can be used for protection by one squadron flying | 


from another which is more powerful, or to attack 
tidal ports. In this case the torpedoes are launched 
when the tide is flowing and they would then travel 
in with the ingoing water. 
traversed be long, the clockwork mechanism can be 


arranged to come into play after an interval, so that | 


when the tide turned the torpedo might sink to the 
bottom, only to rise once more when the flow began 
again. It is also possible to arrange the mechanism 
in such a way that the battery may only be connected 
to the motor at the end of a given period, so that the 
torpedo would then come to the surface and remain 
there until the battery had run down. 

For use in practising with this torpedo it is cus- 
tomary to provide a reservoir of compressed air which 


is connected with the flotation chamber C by means of 


a valve. This valve is controlled by the clockwork 
mechanism which, at the end of a given period, permits 
air to flow into the chamber C, and drive out the 
water. In this way the torpedo is made to rise to the 
surface and can be secured. 








COST OF RAILWAY FOOTBRIDGES. 
No. I. 


Ir often happens that the approximate cost of a 
footbridge is required without going into great detail 
or the trouble of getting out preliminary drawings 
and taking off the quantities. For instance, a letter 
may arrive from some borough council, private 
owner, &c. &c., asking what it would cost to put up 
a public or private footbridge at a certain spot. It 
would then be waste of time to take the trouble of 
sketching out the bridge in detail, as all that is required 
is a rough approximation as to the cost. To assist 
a designer in quoting the approximate cost of a foot- 
bridge under such and similar circumstances the 
following articles will discuss different types of 
bridges and give the cost of the separate parts of each. 

Five different types have been taken and the cost 


FIG.1. 


If the estuary to be | 


Smoke Troughs.—Including all necessary fixing. 
Troughs only fixed to bridges with timber floor. 
The reason for splitting up each type into separate 
parts is that by so doing the cost of a footbridge 
_made up in a slightly different form to any of the 
various types given can, with a minimum of trouble, 
be arrived at. For instance, a type of footbridge could 
be chosen as follows :—Foundations and supports 
| similar to type A and main girders, or, if over four 
lines, main girders and supports, similar to type C. 
The extra trouble involved lies only in sorting out 
| the cost of the various parts of each type and adding 
them together to get at the total. The same central 
steel support for the footbridges of 55ft. span has been 
taken in all cases, but, if desired, a saving of about 
| £2 could be effected by using a lighter section in the 
case of types A and E. The complete cost of each 
part of a type will only be given, together with the 
price of each separate item, as space will not permit 
of its being given in detail. It is hoped that it will 
be sufficient to state that the cost has been based on 
the average prices of a number of contracts carried 
out during the past few years. 

For purposes of comparison it has been assumed 
that the level of the rails and of the ground is about 
the same. This does not give the worst case as regards 
cost; but the main portion of the bridge would 
remain the same in any case, the only difference being 
in the length of the staircases. Supposing the railway 
was on @ bank 6ft. high, not quite high enough to 
allow of a subway being built, without very long 
approaches to it, as the height required from path 
to rail with an arch bridge is about 12ft. This design 
of bridge, with a gradient of 1 in 10 down to it, would 
mean approaches on either side 60ft. long, entailing 
a considerable amount of excavation, drainage, and 
metalling. Assuming in the above case that a foot- 


bridge of type D—Fig. 17 (post)—was decided upon, | 


the cost would work out approximately as follows :— 


£ s. d. 

Foundations, including holding-down bolts, &c. 59 12 6 
i 5118 0 
Main girders carrying floor .. 68 16 0 
Floor of steel joists and concrete ot ae 
Staircases (type length) - 14619 0 
£345 12 7 


Extra cost on account of 6ft. bank— 
Concrete in foundations below ground, 10 cubic 


WRN REAM, ax. oe, ad. Sw, ee ermal ae 0 
Concrete in foundations above ground, 16 cubic 
ME EN ees ac ok. ee, ‘ee ee we 0 0 
Staircases, 10} lineal feet at 46s. 24 3 0 
Total is Se Fe aii glo tia sal 
Cost per square foot (area covered), about 10s. 64d. (exclusive of 


drainage.) 
(Area covered) is the total length of bridge, including staircases, 
x width of bridge, between girders, in all cases. 


The cost per foot run of staircase is given above as 


























whether there be one or more landings to each stair- 
case. The maximum vertical height allowed by the 
Board of Trade before a landing is required is 10ft. 
We now have, or at any rate are in a position to get 
at, the cost of the main girders, staircases, and sup- 
ports, leaving only the foundations to be decided 
upon, the quantities taken off, priced, and added to 
the above before being able to put down the total cost 
of the bridge. 

The types given have been called A, B, C, D, E, 
and F, and each type has been divided four times, 
according as to whether the footbridge has a concrete 
or timber floor, and is of 28ft. or 55ft. span. To 
simplify and save repetition, footbridges of 28ft. 
span and 6ft. wide in the clear are called 28ft. x 6ft., 
and those of 55ft. span and of the same width in the 
clear 55ft. x 6ft. All the footbridges of Type A— 
28ft. x 6ft. and 55ft. x 6ft.—have plate girders, 
concrete or timber floors, brick end supports, and 
brick piers with arches supporting the York stone 
treads, and risers forming the staircases. Those of 
type B have joists supported on cast iron columns, 
concrete or timber floors, and staircases with cast 
iron strings, carrying wooden treads and risers. At 
the landings the cast iron staircase strings rest on 
dwarf cast iron columns. Bridges of the C and D 
types are of lattice design for main girders with light 
steel-framed supports, both at the ends of the main 
girders and under staircase landings. The staircases 
are of similar design to the main girders, with a steel 
string plate to which are riveted angle cleats to carry 
the timber treads and risers. 

The E type of footbridge is in many respects a 
combination of types A and C. The main girders 
with plate webs are supported at each end on steel 
frames. The staircases also have plate webs with 
timber treads and risers resting on angle cleats, as in 
type C. At the staircase landings a lighter form of 
support than for types B and C has been designed, 


| a description and details of which will be given later. 


The floor is of concrete or timber, as the case may be. 
The last type of footbridge taken, called type F, 


| is designed in reinforced concrete with reinforced 


concrete columns both at the ends of the main girders 
and under the staircase landings. The staircase 
strings, treads, and risers are also of concrete rein- 
forced with bars and expanded metal. Plain round 
steel rods have been used for the reinforcement, bent 
to obtain a good grip of the concrete, and with 
expanded metal for the floor and sides of the main 
girders. The steps are 12in. wide, 6in. high, and in 
all cases are formed with 3in. treads, having a slight 
chamfer on the front edge, and holes bored, if neces- 
sary, to prevent any water lying on the surface. 

The cost of type E is given with some little hesita- 
tion, as the prices for reinforced_work vary so greatly, 
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TYPE A FOOTBRIDGE 


given for,both concrete and timber floors. The spans 
considered are 28ft. and 55ft. respectively, the former 
for bridges over two lines and the latter over four 
lines, and with a central support. The clear width 
of each bridge dealt with in the first two articles 
is 6ft. This, of course, also applies to the staircases. 
In all cases it would not be convenient to have a foot- 
bridge with a central support, but the cost of the 
extra steel in the greater section of angles or tees 
required for the whole span could be arrived at in a 
very short time. In the types under consideration 
in these articles the extra cost on the main girders 
for 55ft. span footbridges without central support 
would be about two and a-half to three times the cost 
of those of a bridge with a central support. The cost 
of each type has been split up under the following 
heads :— 

Foundations.—Including excavation, concrete below 
ground, concrete above ground, with shuttering, 
i}in. holding-down bolts, washers, &c. &e. 

_Supports.—Including steel frames at ends of main 
girders and under staircase landings, or brick piers, 
arches, spandril walls, abutments, bedstones, lewis 
bolts, &e. 

Staircases.—Including steel strings, parapet, timber 
treads and risers or brick parapet, stone treads, risers, 
pilasters, copings, and caps. 

Main Girders.—Including girders over clear span, 
portions resting on steel supports and filling-in pieces 
at end of bridge, also portions of main girders where 
resting on brick abutments. 

Floor.—Taken from end to end of bridge, including 
portion directly over the supports or, where on brick 
abutments, taken to back of first. tread at top of 
staircase, “ee 


| 46s. It has been taken,from a tabulated list, which 
| will be given in the last of the articles on this subject. 

Sometimes at the spot decided on for the footbridge 
the railway is in cutting, in which case the total cost 
is reduced in a somewhat similar way to that just 
described. When the railway is in cutting a different 
type of bridge from any of those given in these articles 
may be preferred, especially when both staircases 
can follow the same line as the main girders ; that is 
to say, without either of them being at right angles 
to the portion of footbridge over the railway. 

Taking a case where the footbridge with a timber 
floor similar to type C is over a cutting, say, 8ft. 
deep, the cost of the main girders could be arrived 
at, as well as the staircases, from data which will be 
given later on in these articles, leaving the cost of the 
foundations and supports to be determined separately. 
Instead of four main angle—or other section— 
supports to the bridge, two need only be used, as the 
staircases, being very much shorter, would be sufficient 
to keep the bridge rigid longitudinally. 

The two single supports have very nearly the same 
total load on them in this case as the foundation sup- 
ports shown in Fig. 11, type C, so that their cost for 
estimating purposes could be taken as the same. The 
best method to adopt after fixing on a type is to find 
the approximate load falling on the columns of the 
bridge and compare it with the load coming on the 
columns of the type bridge in the articles. It can then 
be seen what portion of their cost should be taken to 
give a fair approximation for the bridge under con- 
sideration. The dead load of bridge due to the floor 











and main girders can be taken from the tables. One 
point should always be borne in mind when getting 
out the approximate cost of a footbridge, and that is 


DETAIL AT BEDSTONE LEVEL 


the concrete alone varying jin price}as muchfas 50s. 
per cubic yard. From this it will be seen that to 
quote prices for this class of work is no easy matter ; 
but as far as possible the average of a number of 
actual contract prices has been taken. This seems a 
fair way of dealing with the type under consideration. 
Probably the reason for so great a money variation is 
that contractors fear to infringe some patent when 
wiring the reinforcing rods, &c., in some special way, 
and therefore raise their prices to cover any such 
infringement. By this it will be seen that in many 
cases it would be cheaper to give the work to an out- 
side firm which specialises in reinforced concrete. 
The cost of types A, C, D, and E for spans of 28ft. 
and 55ft., and with a clear width of 8ft. between main 
girders and staircase strings, has also been worked 
out and will appear in the last of these articles. Type 
E has not been included, for the reasons given above ; 
but it would not be difficult to give an approximate 
price for a bridge 55ft. x 8ft. from the data supplied. 
The types of footbridges built 8ft. wide have been 
called A,, C-, Di, and E,, to distinguish them from 
the types A, C, D, and E, which are only 6ft. wide. 
A clear width of 6ft. is sufficient for all ordinary 
country footbridges, and as type B is only suitable 
for such the cost of it, if built 8ft. instead of 6ft. 
wide, has not been worked out. Furthermore, the 
weight per foot run of the B.S.B.’s would have to 
be increased considerably, which is not the case with 





girders of the other types. The actual increase in 
weight of type B, if built 8ft. wide, would be 13 lb. 
per foot run extra, as against 7? Ib. and 83 Ib. extra 
on girders with tee and angle flanges respectively. 





It would seem at first glance as though this difference 
in weight would be balanced by the difference in cost 
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of the plain B.S.B.’s when compared with the higher the stress is seldom more than 3.5 tons to 4 tons per 
price of the lattice girders. This is not so, for, working | square inch. It is only in the types 8ft. wide that 
the cost out on the prices taken, type B would still | the stress approaches 6.5 tons. All the types in this 
cost about 23 per cent. more than the others. and the following articles have been calculated for a 

The clear span over the railway between supports, | live load of 1} ewt. per square foot. The dead load, 
either.of brick or steel, is 28ft. This allows for two | of course, differs, but will be given with each type in 
lines of way with a 6ft. space between and a distance | order. It varies between 10 lb. and 70 lb. per super 
of 5ft. 10in. from the outer rail to the face of the | foot. In calculating the braced supports and also in 
support on each side. In the case of footbridges | deciding the section of angle uprights existing 
over four lines a total span of 55ft. between the main | examples have been kept in mind, and a practical 
supports is kept constant in all types. This gives a/| rather than a theoretical solution adopted. 


blue brickwork 9in. thick. The floor of the bridge is 
carried by plate girders having }in. web throughout, 
3in. x 3in. x jin. main angles, 5in. x 3in. x jin. 
tee stiffeners outside, and din. x 24in. x jin. inside. 
Where the main girders rest on the abutment addi- 
tional stiffness is afforded by means of a wide bearing 
plate, with the end plates and gusset plates splayed 
on the outside to the same width. A detail of the 
bearing is given in Fig. 2. 





Cost of Footbridge, Type A, 28/t. x 6ft., Plate Girders, Bric: 
Abutments and Supports, Conc ‘te Floor, Figs. 1, 2, 3, and 5. 





space between the lines at the central support of | 
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10ft. 10in., which would allow of a signal being placed 
if desired near the bridge, and it at the same time 
gives 5ft. 10in. from the outer rail to the face of the 
main support on each side. The height from the rail 
to the underside of the bridge structure, or, as it is 
called, the minimum headway, has been fixed at 
14ft. 8in., deducting from this the depth of the smoke 
troughs—about 5in.—we get 14ft. 3in. This height 
of 14ft. 3in. is sufficient to clear the loading gauge 
of any railway in this country, and only comes inside 
the minimum construction gauge in about two 
instances. 


The girders are built to a 3in. permanent camber | 


Fic. 5. 
SECTION OF 6:0 C-C- FLOOR 


p2 fine concrete of centre 1h oF 
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Fic.6. 
SECTION OF 60° TIMBER FLOOR. ° 
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to facilitate the drainage of bridges with cement | 


concrete floors, the floors being slightly dished at 
the sides, as well as laid to a fin. camber. The cost 
of drainage for footbridges with cement concrete 
floors 28ft. x 6ft. or 28ft. x 8ft. may be taken as 
£7 10s., and for bridges 55ft. x 6ft. and 55ft. x 8ft. 


as £11 5s. This cost includes for making, in the case | bore ; d 
| At landing level these pockets are covered by the description of the central support might be of interest. 


of 28ft. spans, four holes through the concrete floor 


in gutter and fixing in same cast iron outlets and | 


grids; it also includes cast iron rain-water heads, 
2in. gas tube down pipes, bends, and all necessary 
steel clips, bolts, &c. In the case of the 55ft. spans 
six holes would be required in the floor, two at each 





| In this article types A and B will be considered. 





























| The fig relating to A are 1, 2, 3, 4, 5, and 6, and Foundations ..  .. .. ae “ 8 

Abutments and ‘ipports a 

} Parapets and tre 8s .. 9416 2 

CROSS SECTION } cia Wadena i 53 1 0 

Fic. 8. Floor Ss 14 14 0 

| — Total cost ee ee lk | 
| Concirete TIMBER | Cost per square foot (area cov +red), about 9s. 6d. (exclusive of 

| 4 clo” drainage). 
Sol | Steel temeing | Cost of Footbridge, T'ype A, 28ft. x 6ft., Plate Girders, Bric: 
7 gues (9lbs per | Abutments and Supports, Timber Floor, Figs. 1, 2, 4, and 6. 
r“- 2.» 

ee 323% Pa ak, 

sic’ 3} Coner¢la vig nme egasd Foundations .. .. .. “ 8 . 

zt porting, Abutments and supports uy ¢ 3 

6 6 Jousls SO RRO = : acs | Parapet and treads <i 9416 2 

52.3 -Joieh = Main girders .. 53 1 0 

Se aaah Floor A sine Se 16 2 6 

35 be 207 ff run) Spark, &c., protectors .. 7m ? 

j scaiteiat ton. 
\ Total cost . .£332 12 11 


| Cost per square foot (area covered), about 9s. 84d. 
to B Figs. 5, 6, 7, and 8. Before giving the cost of | 
these types it would be better to give a slight descrip-| All the footbridges having timber floors are pro 
tion of the details relating to each, as the sketches are | vided with spark and smoke protectors or bafilers. 
of too small a scale to show things clearly. They are of fin. plate, Llft. long, and 3ft. wide, with 
| 6in. strips of fin. plate, 11ft. long, riveted to the edges 
TyPE A. | of the main plate and then slightly turned down. To 
In this class the foundations have been carried connect these baffle plates to the main girders jin 
down to about 3ft. below ground level on the assump- | bolts are used, inside lin. internal diameter gas tube 
tion that a good foundation could be obtained at | distance pieces, 3in. long, placed between top oi 
that depth. They have been taken down slightly | jin. plate and underside of main girder flange. 
deeper than in the other types, because the greater It might be as well to point out that in the detail. 
weight of the brickwork in the staircases and abut- ! of cost under the heading of abutments and supports 
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DETAILS of CENTRE SUPPO 
Fic. 9. 
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The foundation | is included all the brickwork in piers, arches, spandril 
of lime .concrete under brickwork is 2ft. 6in. thick. | walls, &c., up to the underside of the staircase treads. 
projecting from the net face of the brickwork Qin. Under the heading of parapets and treads is included 
The abutments proper are built with pockets in them, | the brickwork in pilasters above bedstone level, 
thus saving weight on a bad foundation as well as | parapets, blue brick coping, stone caps, risers, and 
brickwork. The outside walls to the pockets are | landings. : 

lft. 10}in. thick with 9in. connecting walls between. | Before the cost is given of the 55ft. span a short 


ments has been taken inte account. 


| As for the other supports, the foundations here are 
| also of cement concrete 12ft. long and 3ft. 6in. wide ; 
it is built with cut-water ends. The steel supports 
are of Yin. x 4in. channel section with lft. 6in. 
x lft. 6in. base plates, jin. thick, connected to 
channels by }in. gussets and 3in. x 3in. x }in. angle 
cleats. A detail of the base is shown in Fig. 10. 

The connections to main girders are made by 
angle cleats, and to give additional stiffness jin. 
gussets are riveted to the side and front of each 


cement concrete landing flags, 5in. thick, which is 
@ sufficient thickness considering that the maximum 
size of the pockets is about 5ft. by 2ft. 6in. The 
staircases for the main part are supported by Qin. 
semi-circular arches of 6ft. span resting on dwarf 





| || 





Ht 


channel. The angles to these gusséts are 3in. x 2}in. 
x #in., and are shown in the section—Fig. 9. To 











Tee slays. 








assist in giving lateral stiffness the channels are 
battered 1 in 24 so as to incline towards each other. 
The bracing to supports consists of three horizontal 
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angles placed at the top, bottom, and centre, and two 
sets of angles fixed diagonally across between them. 
The bracing angles are of 3in. x 3in. x }in. section, 
connected to the channel uprights by 3in. x 3in. 
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TYPE B FOOTBRIDGE 


end of the main girders and two next the central 
support, with the necessary fittings, &c., as described 
above. The trouble with footbridges where the main 
girders usually form the parapet as well as carry the 
floor is to get the section of the angles and tees small 
enough and at the same time to design a practical 
section devoid of any difficult riveting. The maximum 
stress which has been adopted as far as possible in 
all the types under consideration is the usual one of 
6.5 tons per square inch. But in the 28ft. x 6ft. 
and 55ft. x 6ft. bridges this cannot be worked to, 





as even with the smalltypes of angles-and tees chosen 


x fin. angle cleats 6in. long at the top and bottom 
and 10in. long at the centre. This design of support 
has been used in all the types under consideration in 
this and in the articles following. 


Swain Sc. 





piers 2ft. 3in. thick. To support the treads 14in. 


walls are built up frpm launching level, diminishing | Cost of Footbridge, Type A, 55ft. x 6ft., Plate Girders, Brick 


to 9in. above the level of the treads and forming the | 4butments and Supports, Concrete Floor, Figs. 1, 2, 3, 5, 9, and 10. 
parapet. The stone treads are not built into the side £ s.-d. 
walls, but rest. on the 4}in. projection formed by the Foundations ..- .< 9 «: «+. «++ 54.2) ? 
difference in level between the parapet wall and the - sea wget ns ln ae i 16 

: : arapets and treads 6... 9416 2 
spandril wall. At the ends of the staircases, where Main girders .. Lis Gh eee 9213 0 
the height does not allow of an arch, the side walls Floor aS 2615 9 
are lft. 6in. thick up to the-underside of the-treads. —-— 
The tops of the parapet walls are finished mee 4, half- Total cost ;.£309 3 7 
“round blue brick coping 9in. wide. All the walls are +p. Sid, Coxekisive-of 
Secaek sofaha Saad foetal, AS iacepak. eel alee sink | OM Mt Coan evenly Sires. 
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Cost of Footbridge, Type A, 55ft. x 6ft., Plate Girders, Brick 
Abutments and Supports, Timber Floor, Figs. 1, 2, 4, 6, 9, and 10. 





C @: a 

Foundations .... .. 5 54.2 6 
Abutments and supports o% 130.16 2 
Parapets and t ee rae 9416 2 
Main girders .. e te 92 13 0 
Floor ba! et *2 24 6 6 
Spark protectors ia 15 18 2 
Total cost £413 31 6 

Cost per square foot (area covered), about 9s. 9d. 


Tyre B. 


'n type B an endeavour has been made to design 
a cheap footbridge suitable for carrying a country 
footpath over a railway. The cost of the design with 
cast iron columns—shown in Fig. 7—is not so cheap 








as type A. By putting steel supports instead of 
cast iron the cost can be brought down, viz.: 
ee 
Foundations, type C 59 -2 6 
Supports, type C .. 50 8 O | 
Main girders, type B 59 9 O | 
Floor, type B aS a 3e I | 
Staircases, type B 69 9 O 
25719 7 | 
Allow for altered connections, say, 56 0 5 | 
Total £263 0 0 
Cost per square foot (area covered), about 6s. 3d. (exclusive of | 
drainage). 


The cost of a 55ft. span of the same design could be 
got in @ similar way. Returning to the design as 
shown in Fig. 7, the thickness of the concrete founda- | 
tion to main supports is 7ft., and to landing supports 
3ft. To these foundations cast iron columns are 
bolted, 10in. diameter at the base and 6in. at the 
level of the underside of the cast iron stiffening girders. 
The 1}in. diameter holding-down bolts to the columns 

are about 4ft. long, fixed in the concrete, and with | 
6in. x 6in. washers, fin. thiek at the bottom. To} 
afford a good connection for the stiffening or bracing | 
girders, the tops of the columns are cast square and | 
drilled for bolts. The fin. steel bracing rods are | 
bolted to lugs cast on the columns, and are connected 

at the centre to a wrought iron ring. The joists | 
supporting the floor are 16in. x 6in. x 62 lb., bolted | 


| 
| 


Fic. Il. 
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Cost of Footbridge, Type B, 28ft. x 6ft., Joists, Steel Fencing, 
Cast Iron Columns and Staircase Strings, &c. &c., Concrete 
Floor, Figs. 5, 7, and 8. : 


4 £5¢. 

Foundations .. 87 11 0 
Supports ae 147 3 0 
Main girders .. 59 9 0 
Floor Spe ee eS ame 
Staircases 69 9 0O 
Total cost .. £383 3 1 


Cost of main supports only, £118 16s. 
Cost per square foot (area covered), about 11s. 3d. (exclusive of 


drainage). 
Cost of Footbridge, Type B, 28ft. x 6ft., Timber Floor, Figs. 6, 
7, and 8. 
- oe a 
Foundations .. 87 11 0 
Supports aga 147 3 0 
Main girders .. 57 18 4 
Floor a 1419 6 
Staircases gest aie 69 9 0 
Smoke protectors .. 719 1 
Total cost .. £384 19 11 


Cost of main supports only, £118 16s. 
Cost per square foot (area covered), about Ils. 34d. 


Cost of Footbridge, Type B, 55ft. x 6ft., Joists, Steel Fencing, 
Cast Iron Columns and Staircase Strings, &c. &c., Concrete 
Floor, Figs. 5, 7, 8, 9, and 10. 





£ s. d. 

Foundations .. 95 7 0 
Supports - 160 13 0 
Main girders .. 98 6 8 
Floor ‘% 34 4 6 
Staircases 69 9 0 
Total cost .-£458 0 2 


Cost of main supports only, £118 ~t6s. 
Cost per square foot, about 10s. 10d. (exclusive of drainage). 


Cost of Footbridge, Type B, 55ft. x 6ft., Timber Floor, Figs. 6, 


7, 8, 9, and 10. | 

S. oe: | 

Foundations .. 0.5.0 | 

Supports “a 160 13 0 | 

Main girders .. 95 8 8 | 
Floor *s 24 6 O 
Staircases AF ae 69 9 O 
Smoke protectors .. 15 18 2 
Total cost .. £461 1 10 


Cost of main supports only, £118 Ms. 
Cost per square foot (area covered), about 10s. 11d. 
The cost of the main supports has been given | 
separately in each case to allow of the supports being | 
altered in design if required. An example to illustrate | 


each other, one might almost say, at lightning speed. It would 

be hard to think of any other engine or machine any member 

in which is subjected to such severe punishment.. It is a never- 

ending wonder how these rods can survive a second journey 

without annealing, and without a long rest after the terrible’ 
‘fatigue ’”’ they have undergone. 

Well, the important point to consider now is, can these defects 
and dangers be remedied : The answer is that this can very 
easily be done, as I will now attempt to show. In the case of 
coupling rods, solid balance weights should be forged at each 
end, projecting beyond the crank pins.’ As at present constructed 
the load is thrown upon the weakest part, that is, at the centre. 
The action of the balance weights is to divide the load equally 
and cause it to fall upon the strongest parts, and that is, the 
two ends which rest upon the crank pins. 

In Fig. 1, aa are the balance weights, 6 5 are the centres of 
gravity of these counterpoises, cc are the centres of gravity of 
those portions of the coupling rod—one half of the, rod—that 
each weight balances. ‘ If the moment of b is made equal to that 
of c, at each end of the rod, then the rod will be fully balanced 
and the action of centrifugal force tending to bend or break the 
rod at the centre will be neutralised. In this way our coupling 
rod will be.made quite safe at any practicable speed. It may 
not be absolutel ry fully to balance the rod ; perhaps 
experience may show that three-quarter balance will suffice. 
In this case the rod may be said to be slightly underbalanced. 

The same remarks apply to the big end portion of the con- 
necting-rod—Fig. 2—and the same reference letters are used. 
The little end portion of the rod needs no balancing. When 
running forwards the unbalanced coupling rod bends upwards 
at the top centre. If the balance weight were made too heavy— 
that is to say, if the rod were overbalanced—it would bend 
downwards in this position. It thus seems reasonable to suppose 
that there must be some neutral point in balancing in which 
there is no effort to bend either upwards or downwards. This 
neutral point must fall upon some equatorial line, as it were, 
in which there is neither northern nor southern latitude. 

As the result of very numerous experiments with rods of 





| various kinds, I am forced to the opinion—the conviction— 
| that the best way to avoid danger from connecting and coupling 
| rods is to counterbalance them in the way described. 


Jas. HorsFAat., 
Late Chief Draughtsman, Canadian Pacific Railway. 
August 23rd. 


ROAD SURFACING AND CORRUGATION. 


Siz,-—Your article under the above heading calls attention 
to the phenomenon which affects not only road surveyors, but 


| all road users as well; as it is likely in the future to have an 


important effect in increasing the cost 4f maintenance of the 
roads and of the vehicles that use thems’ Mr. Dryland in his 
recent paper brought strongly before an audience, consisting 
chiefly of road surveyors, the views on this subject which were 
originally put forward by me in my paper read two years ago 
before the Institution of Mechanical Engineers. Mr. Dryiand 
has now been able to suppiement and substantiate my views 
by much additional observation. 

The phenomenon of the wave férmation or cross corrugation 
which is now so common is obviously due to not one but several 
causes, and, of course, when several causes co-exist the waving 


| shows at itsmaximum. Youinyour article have called attention 


to several of these causes, but I should like to point out to your 
readers that this question has very wide application, and is of 


| interest to all engineers. Does it not point to the fact that in 


| every case without exception where a loaded wheel rolls over 
| a surface composed of material softer than the wheel, waving or 
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TYPE C FOOTBRIDGE 


gussets. A section | 


to the cast iron columns and | 


through the bridge is given in Fig. 8, half of which 
shows the concrete floor and the other half the timber 
floor. Longitudinal sections of the same floors are 
shown in Figs. 5 and 6. The weight of theoncrete 
floor -per super foot is 65 lb: and the timber floor | 
14} 1b. A description of these floors has already been | 
given under type A. Thessteitcase strings are of | 
cast iron bolted to the columns, four of which are | 
taken up to the top of the joists to enable the strings 
to be connected to them. Timber treads 3in. thick | 
and 2in. risers form the steps to the staircases, 
the treads being bolted to projecting ledges cast on 
the strings. The columns supporting the staircase 
landings are also of cast iron bolted to the concrete 
foundations, as described before, and with a flat top 
cap, to which is bolted the staircase string. To 
facilitate bolting and give a good bearing the bottom 
flange of string just over the cast iron landing columns 
is widened to the same width as the column cap. Just 
over the landing supports is a suitable place for a 
joint. The end of the string finishes in a wide base 
holed for lewis bolts, which are let into the cement 
concrete block forming the foundation and shown in 
Fig. 7. One of the main features of this type of foot- 
bridge is the steel fencing on main joists forming the 
parapet. The same pattern of fencing is also taken 
down the staircases. The fencing consists of }in. 
vertical bars with a 2in. x fin. oval bar at the top 
and a flat bar of the same section at the bottom. It 
is fixed to the top flange of the main joists by }in. 
bolts. To give additional strength 5in. x 3in. x jin. 
tees are placed at intervals along the span. They 
are curved at the bottom, the stalk is cut away, and 
the flange connected to the joist with jin. bolts. The 
weight of this fencing works out at about 19 lb. per 
foot run. Along the sides of the bridge between the 
top flange of the joist and the timber floor a I}in. 
timber filling-in piece or skirting is fixed, with about 
sin. hardwood packings, to bring it in line with the 
edge of the flange. If preferred, the filling-in piece 
can be thicker and cut to profile of joist, and thus do 
away with the packings. The timber in either case 
is bolted to the joist with }in. bolts. placed zigzag 
about 18in. apart. hot 





the method of getting at the approximate cost of a | 


footbridge different in design to any in these articles 
was given in the first part of this article. 








LETTERS TO THE EDITOR. | 


(We do not hold ourselves responsible for the opinions of our | 
Correspondents. ) bo 





BALANCED COUPLING AND CONNE€TING-RODS. 


Sir,—The high quality of the steel of which locomotive | 
connecting and coupling rods are made leaves little to be | 
desired, and the I section in which they are formed, though not 
ideal, is perhaps the best practicable shape available. It 
ensures lightness and strength; and yet when driven at the 
high speeds now in vogue, they are continually giving way by 
bending and are liable to break without a moment’s warning. 
A weak point in the design of the locomotive is undoubtedly | 
its driving rods. The danger attending their use, as at present 
constructed, is due to centrifugal force acting upon them at the 








eross corrugation must eventually be formed, for it appears 
that true rolling action can never exist even at very low speeds, 
and that what we have hitherto called rolling, believing the 
wheel and the flat surface to be colstigmously im contact, is in 


| almost all cases transformed into a fhythmical pulsating action 
| with intermittent contact, which eventually sets up wave 
| formation ? 


It appears possible that this wave formation can 
be retarded or possibly wholly prevented if the flat surface is 
sufficient’y elastic to take the blows without stressing it beyond 
its elastic limit, and therefore without permanent deformation. 

In confirmation of the views held by you in common with 


| many others, that the initial waves set up by the ordinary road 


roller is one of the most important contributory causes leading 

to more pronounced wave formation, I should like to point out 

that wherever modern road surfaces have been produced by 

trowelling instead of by rolling, wave formation by subsequent 

traffic has been very small. R. E. Crompton. 
London, August 24th. 


THE PEKING SYNDICATE RAILWAY. 


Sir,—In the article on ‘* Railways.in China” in your issue 


| of July 30th last, your Special Commissioner states that he 
| was unable to ascertain whether Messrs. Pearson constructed 


the above railway. I have pleasure in informing you that 
they were the contractors, and commencing in 1902 completed 
the work in 1905. Your Commissioner is quite correct in 
stating that this was one of the cheapest railways built in China. 
Rosert I. Money, 
Chief agent in China for S. Pearson and Son, Limited, 
1900-1904. 
London, August 19th. 





LUBRICATING OIL FOR DIESEL ENGINES AND AIR 
COMPRESSORS. 


Srr, —I beg leave to call attention to an error in my article on 
the ‘* Lubrication of Diesel Engines and Air Compressors ”’ in 





Fig.2. 


“Tre Encinecr” 


high speed of modern express trains, to the heavier loads now 
dealt with, aiid to the fact that the rods themselves are heavier | 
and longer than they were before, and are thus more liable to | 
break. unnatural and cruel stresses thus thrown upon them 

are enormous. They have to endure compressive and tensile 
loads alternately, and at the same time they are first bent | 
upwards and then: downwards. ‘These opposite forces succeed 





Swain Sc 


BALANCED COUPLING AND CONNECTING RODS 


your issue of August 20th, page 176. In tho centre column, 
the latter part of the sentence which begins in the ninth line 
from the bottom should read “ against? deci-normal caustic 
soda solution, phenolphthalein being used as indicator.” 
August 25th. Harotp Moore. 
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BURMA MINES RAILWAY—HIGH CAPACITY NARROW GAUGE WAGONS 


THE BLAKE BOILER, WAGON, 


AND ENGINEERING COMPANY, LIMITED, DARLINGTON, 


ENGINEERS 











WAGON WITH DOORS FIXED VERTICALLY 




















WAGON WITH DOORS AND STANCHIONS LOWERED 








HIGH CAPACITY NARROW-GAUGE ROLLING 
STOCK. 


Tse Burma Mines Railway commences at Manpwe, the 
junction with the Burma railways system, and terminates 
at the Burma mines at Bawdwin. This railway is 51 miles 
in length and is of 2ft. gauge. The ruling gradient is 
1 in 26.3, the minimum curvature is of 90ft. radius, and 
flat- bottomed rails, weighing 41} lb. to the yard, are used. 
The principal outward traffic consists of lead, silver, zinc 
ore, the product of the mines, and lead bullion, whilst 
the inward traffic consists of machinery and general stores 
for the requirements of the mines, including 6000 to 
7000 tons of coke per annum, for use at the mine smelters. 
The considerable development in the traffic has called for 
the recent introduction of more powerful locomotives and 
larger wagons, and in this connection a number of all-steel 
low-sided bogie wagons, 16 tons capacity, was ordered by 
the Burma Corporation, and these wagons are illustrated 
in the drawings and engravings given herewith. 

The wagons were constructed by the Blake Boiler, 
Wagon and Engineering Co., Limited, of Darlington, under 
the Sheffield-Twinberrow patents and according to the 
designs of Mr. G. H. Sheffield, of Victoria-street, S.W., and 
to the British Standards Specification for material used in 
the construction of railway rolling stock. The leading par- 
ticulars are as follows :— 


Length inside and over headstocks 25ft. 
Length over buffers and a Ts 27ft. 4/in. 
Width inside .. .. 5 5ft. Gin. 
Width overall <a 5ft. 1lin 
Centres of bogies .. 17ft. 6in. 
Wheel-base of bogies 3ft. 6in. 
Diameter of wheels on tread lft. 6in. 
Size of journals... 6in. by 3in. 
Centres of journals ft. 
Height of centre line of buffer from rail level, 

unloaded. ae 1ft. 63in. 
Tare weight of wagon complete . s 4 tons 2 cwt. 
Carrying capacity 16 to 18 tons 


From the general arrangement per ing it will be seen 
that the wagon consists of two side girders connected by 





WAGON FITTED WITH COKE SCREENS 


cross transoms and floor-plates, and an inner longitudinal 
system, which consists of a single line of members divided 
between the intermediate transoms and connected to the 
wagon main transoms for the purpose of forming a con- 
tinuous column to absorb draw and buffing shocks and 








lhe bmoree: 


steel type, attached to fall-over stanchions. One of the 
engravings shows a complete wagon with the doors fixed 
vertically ; another shows the same wagon with the doors 
and stanchions turned down, thus making the wagon a 
clear platform from end to end. Still another engraving 











DIAMOND FRAME BOGIE 


further for distributing the load upon the floor-plates. 


| There is a complete absence of detailed smith work in 
| the girder frames and connections, and only two British 


| structural steel sections are employed in the construc- 
|tion. The upper part of the wagon consists of falling 


‘side doors (four on each side) of Lane’s patented pressed 


gives a view of the underside of the wagon, illustrating 
the simplicity of the design and its connections. 

The draw and buffing gear are of the Norwegian hook 
type, and the buffer springs are ‘‘ Parabo”’ volutes, each 
with a total resistance of 44 tons. Ample lateral clearance 
is left in the headstocks to provide for the hooks when 
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HIGH CAPACITY NARROW GAUGE WAGONS 
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wheels to be renewed, as the 
axles, as will be seen from 
the drawings, are made suffi- 
negotiating even such sharp curves as those of 90ft. | ciently long for the new wheel centres to be spaced out 
radius. The wagons are provided with either-side hand | 3in. further upon each side towards the bearings. The 
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VIEW OF UNDERSIDE OF WAGON 


brakes at one end, these acting upon four brake blocks | brake hangers and brake beams are provided with ferrules, 
on the wheels of one bogie. Some of these wagons are | which will be transferred from the outside of the brake 








The upper or loose portions of the boxes are provided with 
large rubbing surfaces, which have a sliding contact with 
corresponding rubbing pieces upon the wagon main 
transoms. 

Although tilting action alone is allowed for to the extent 
of the clearance between the centre-pins and the pivot 
casting, and the spring boxes and side checks on the bolster 
frames of the bogies, there is ample provision for lateral 
and end movement to suit inequalities in the rails or super- 
elevation. A marked advantage in dispensing with the 
customary swing bolster is the fact that there is no vertical 
movement of the brake blocks whether the wagon is empty 
or loaded, thus ensuring a uniform wear of the brake 
blocks and the same range of brake levers under either 
loaded or empty conditions. Rolled steel axles made of 
34 to 36 tons tensile steel are employed, together with 
chilled iron wheels. The wheels are fixed on to the axles 
at a pressure of not less than 40 tons. The cast iron axle- 
boxes are provided with key-plates above the brasses, 
and are designed so as to be suitable for either pad or 
waste packing lubrication. The drawings are so fully 
dimensioned and the engravings are so clear that nothing 
further in the way of description appears to be necessary. 
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CIRCULATING WATER SCREENS. 
By HERBERT ADDISON, B.Se., A.M. Inst. C.E. 


It is a truism that one of the first essentials of a 
central station is an ample and reliable supply of 
cireulating water for the condensers, and since the 
introduction of turbo-generators, with the need 
for higher degrees of vacuum, the importance of 
this point has become greater than ever. In many 
stations now in operation or construction the volume 
of water required runs into several millions of gallons 
per hour—equivalent to the whole hourly flow of 
a river—and the problem of handling this quantity 
demands very serious consideration. It is somewhat 
surprising, therefore, to find that although the lay-out 
of large generating stations, as regards the disposition 
of the boilers, generators, &c., has been to a certain 
extent standardised, very little uniformity is notice- 
able in the circulating water arrangements. This 
is, of course, partly to be explained by the very 
varying conditions under which the water is obtained. 
In some cases a canal is the source of supply, in 
others a river, or, again, a tidal estuary, not to speak 
of cooling tower stations—but even if plants equally 
situated in these respects are compared, considerable 
differences will still be found. 

In this article attention will be directed principally 
to the means adopted for purifying the circulating 
water and rendering it fit for use in surface condensers. 
It is not necessary to point out that the term “ puri- 
fying”’ is used only in a relative sense, and, as a 
matter of fact, all that is required is to remove from 
the water such floating solids as would sooner or later 
choke up the tubes of the condensers. Simple as 
such an operation may seem, most station engineers 
know that it can be very troublesome. Unless the 
incoming water be effectively strained, the resulting 
deposit of refuse in the condenser tubes quickly 
lowers the vacuum and renders frequent cleaning of 
the condensers necessary, even if it does not entirely 
choke the circulating system. On the other hand, 
if an attempt be made to use unsuitable screens of 
too fine a mesh, the screens themselves may become 
matted solid, thus cutting off the circulating water 
supply and throwing the generators on to the atmo- 
sphere. It is not unknown for the entire tramway 
service of a town to be held up by such a cause. 

The material to be screened from the water naturally 
varies considerably in different localities. In the 
case of a moderately unpolluted river or canal, the 
floating solids consist chiefly of leaves, weeds, twigs, 
&c. At certain times of the year comparatively 
little trouble may be experienced, but in the late 
summer and in autumn, when immense quantities 
of leaves are brought down, or when a sudden rise 
in the river, after a period of low water, washes off 
the material that had accumulated on the banks, 
the problem becomes acute. In manufacturing 
districts, not only have these facts to be taken into 
account, but provision must also be made for dealing 
with all manner of refuse, such as hair, rags, paper, 
coke, cotton and wool fibre, &e. When tidal estuaries 
form the source of supply the solids are generally 
of a heavier nature—baulks of timber, dead and live 
fish, and so on. Sometimes, in addition to the 
ordinary floating matter to be expected under the 
circumstances, there may be some special local 
constituent in the water that offers unusual difficulty. 
For example, in Lancashire rivers the cotton fibre 
which is present in great quantities is particularly 
troublesome to screen out. In stagnant canals 
large amounts of duckweed and similar vegetable 
matter may have to be dealt with, or in some rivers 
numerous eels may cause serious trouble. Quite the 
most difficult problem of this kind occurs when 
crude sewage is used for circulating purposes. In 
such cases not only is the proportion of solid matter 
in the water very much greater than in river water, 
but the effluent itself is frequently of a violently 
corrosive character, owing to the various trade wastes 
discharged into it. 

-The most primitive type of circulating water screen 
is simply a grid of bars or of coarse wire netting 
fixed across the intake, hand cleaning being resorted 
to from time to time as the screen becomes choked. 
Except for the smallest installations this system is 
most unsatisfactory, as a sudden inrush of leaves, 
for example, may completely overpower the efforts 
of the attendant. Further, it is not practicable to 
use closely-spaced bars or a fine mesh, and conse- 
quently only the coarsest solids can be removed. 
Again, even though a good deal of matter be arrested 
by the screen bars, the effect of the cleaning rake 
is to disturb it and so to allow the current of water 
to sweep a further quantity through the bars. In 
some cases where large fixed screens are employed, 
mechanical raking gear is fitted for automatically 
removing the rubbish caught on the bars. Although 
this. addition may reduce the amount of attendance 
necessary, yet the inherent defects of this type of 
sereen still remain. 

A very common arrangement in medium-sized 
installations is to use a number of rectangular 
screen frames sliding in vertical slots, hoisting 
gear being provided so that each screen may 
be raised out of the water for cleaning when the 
mesh becomes foul. This, of course, necessitates 
the frames in each bay being in duplicate, so that 
one of them can continue in service while the other 
is being cleaned. Frequently the water is made 





to pass in succession through three or more such 
frames, and the openings are graded, i.e., in the 
frame first encountered by the water the screening 
material may be composed. of coarsely pitched bars, 
in the second of coarse netting, and in the third of 
fine netting. It is customary to provide a kind of 
basket along the lower edge of each screén to catch 
the arrested solids, which would otherwise accumulate 
at the bottom of the screening pit. When the 
circulating water is drawn from an estuary with a 
large tidal range, and at low tide the water recedes 
some distance from the banks, it may be inconvenient 
or impracticable to install screens of this kind. This 
difficulty is sometimes overcome, though not very 
satisfactorily, by providing a number of large 
strainers connected by flexible hose to the main 
suction pipes, which are led down the foreshore. 
At low tide these strainers lie just below water-level, 
and they can then be raised one by one and picked 
clean. 

For really large power stations in which the full 
quantity of circulating water requires to be screened, 
no system of hand-cleaned screens is worth a moment’s 
consideration. Quite apart from the cost and the 
unreliability of hand cleaning, the enormous area 
of screening surface necessary practically precludes 
the adoption of such an arrangement. Many 
attempts have been made to devise an efficient 
mechanical screening apparatus, and at the present 
time some quite successful types are on the market. 
In one system the screening mesh takes the form of 
an endless band—see the accompanying engraving— 
which is kept in constant movement by the rotation 
of the drum A, which supports the upper end of the 
band. The circulating water flowing through the 
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lower part of the apparatus first encounters the 
rising side of the mesh and deposits thereon the 
floating leaves, débris, &c., the cleansed water then 
passing away to the condensers. Owing to the 
upward movement of the band, the deposit of rubbish 
is slowly elevated clear of the water, and it can then 
be cleaned off and disposed of in any suitable manner. 
Formerly the usual practice was to use revolving 
brushes for cleaning the mesh, but this had the 
disadvantage that the brushes tended to force the 
refuse more firmly into the openings rather than to 
brush it off. 

A much more satisfactory method which has 
recently been patented and introduced commercially 
consists in spraying jets of high-pressure water on 
to the inside of the band—see B in the engraving. 
Provided a suitable pressure is maintained, the mesh 
is washed perfectly clean, and moreover, the wash 
water serves as a carrier for the débris, which can 
thus be discharged along troughs or pipes back -into 
the river on the downstream side of the intake. 

In these screens there is practically no limit, 
within reason, to the fineness of the mesh used, for 
a fresh, clean screening surface is constantly being 
exposed, and there is thus no danger of the apparatus 
becoming choked. For ordinary purposes, however‘ 
it is found that openings of }in. to fin. square are 
quite small enough to ensure freedom from trouble 
in the condensers. To allow for varying amounts 
of rubbish in the water it:is merely necessary to 
adjust the speed of’ the driving motor—the greater 
the quantity of impurities to be removed the faster 
the screen is driven. When the size of the station 
is such as to necessitate several units, they may all 
be driven from a common line-shaft and one or more 
put into service to suit the load on the generators. 





Mechanical screens having similar advantages to 
the type just described are made also in other forms. 
The screening material may be arranged round a 
rotating cylinder or on the face of a revolving disc, 
the lower part of which is immersed in the circulating 
water, but the principle is the same, i.e., to keep a 
cleansed screening surface continuously presented 
to the incoming water. In judging the merits of any 
mechanical screening device, it should be remembered 
that the wear and tear on such machines is greater 
than might be anticipated, and all the moving parts 
should therefore be very robustly proportioned. 
Preference should be given to designs in which there 
are no working parts continually below water-level, 
or in which the entire mechanism is self-contained, 
so that it can be withdrawn bodily from its screening 
chamber for inspection or repair. The screening 
mesh itself consists generally either of woven wire 
or of perforated sheet metal. The latter is to be 
preferred, as, should a small section be accidentally 
damaged, there is no danger of the surrounding 
material being deranged and displaced, as is the 
case with wire screens. 

The choice of a suitable situation for the screening 
apparatus is, of course, largely governed by the lay-out 
of the station. The natural place for the screen is 
obviously as close to the intake as possible, and it 
no objection is raised to obstructing the river or 
canal bank, the standard practice is to construct a 
suction dock actually on the bank. The water enters 
through penstocks in the front wall, and after passing 
through the screen or screens is drawn to the circulat- 
ing pumps through suction pipes communicating 
with the back of the dock. When the main generating 
station is situated some distance from the nearest 
water supply and a separate pump-house is built 
on or near the river bank, it is frequently convenient 
to house the screens in the same building. If the 
only available site for the screens is such that a 
considerable length of inlet pipe or channel intervenes 
between the river and the screening chamber, it is 
desirable that the inlet arrangements be in duplicate, 
so that one-half may be laid off for the removal of 
silt, &c., as required. In such a case, too, it is 
customary to provide a coarse bar grid over the 
intake. In modern installations great care is taken 
to provide stand-by screening units and to make such 
arrangements that any unit may be isolated when 
adjustments or repairs are called for. If the screens 
are of the self-contained type, the simplest and best 
practice is to supply a travelling gantry which can 
raise or lower any unit at will. Otherwise penstocks 
should be fitted, so that each screening chamber 
may be cut out of service and drained. 








THE ROYAL SOCIETY. 


Tue Royal Society is compiling a register of scientific 
and technical men in Great Britain and Ireland who are 
willing to give their services in connection with the war. 
The register is classified into subjects and will ultimately 
constitute a large panel of men of standing whose services 
will be available whenever any Government Department 
or similar authority requires specialist assistance. The 
register is being co-ordinated with those independently 
compiled by other societies and institutions, but the Royal 
Society would be glad to have applications for forms from 
such members of the staffs of colleges and technical insti- 
tutions as have not yet been registered by any society. 
The Royal Society is also drawing up, with the co-operation 
of the principal societies and institutions, a list of scientific 
and technical men actually on active service in his Majesty’s 
forces. Any names, with rank and unit, for this list will 
be gratefully received by the secretaries at Burlington 
House. The task of forming this register has been much 
facilitated by the assistance of many Universities, Univer- 
sity Colleges and scientific societies, whose help the Royal 
Society gratefully acknowledges. 








GERMAN newspapers announce the requisitioning of 
all metals and all metal utensils and instruments, the 
owners of which are forbidden to transform them for 
other than their intended uses. The Norddeutsche Alige- 
meine Zeitung states that searches will be carried out on 
church property in Germany with a view to the seizure 
of all utilisable metals, especially old bells and roofing 
débris in zinc, copper or lead. German workmen engaged 
in the gold and silver-working industries are protesting 
against the increased cost of these metals, which has led 
to a reduction of salaries. 

THOSE interested in and familiar with Canada, states 
the Electrical Review, are aware of the important part 
the great railways of that country play in its colonisa- 
tion and-development, and they will, no doubt, be more 
than interested in the cable news just to hand from the 
Canadian headquarters of the Grand Trunk Railway system 
to the effect.that an up-to-date through passenger service 
—Toronto to Winnipeg and Winnipeg to Toronto wid 
Cochrane and the new trans-continental route, operating 
thrice weekly, has been commenced. This new service 
will consist of the latest designs in standard and tourist 
sleepers, dining car coaches and colonist cars. Besides 
the important fact that this now affords the Grand Trunk 
Railway an unbroken service from the Atlantic to Prince 
Rupert on the Pacific Coast, with steamship connection 
to Vancouver and Victoria, B.C., Seattle and the. Cali- 
fornian coast, through all the well-known commercial 
and tourist centres, including the finest scenery in the 
Canadian Rockies, it is opening up to the settler and 
tourist new fields rich in agricultural, mineral and scenic 
wealth. It is anticipated that this latest development will 
strongly appeal to visitors to Canada from Great Britain. 








Ava. 27, 1915 


THE ENGINEER 


203 








RAILWAY MATTERS. 





ANOTHER death, making the tenth, occurred on the 
93rd inst. as a result of the Weedon accident. 


Ir was stated at the last meeting of the Sheffield City 
Council that about 180 women conductors were now 
employed on the tramcars. It was not the general policy 
of the Tramway Committee to employ married women, but 
a number of wives of soldiers serving at the front had 
been engaged. 

THE carriage shed being built at Willesden in connection 
with the electrification of the London and North-Western 
Railway in that neighbourhood will, the London and North- 
Western Railway Gazette states, contain 24 roads and 


accommodate 170 coaches. The total area under cover | 


is close upon 18,000 square yards. 


In this column in our issue of July 9th we stated that, 
in addition to the. restoration of the lines of communication 
in what was formerly German South-West Africa and the 
rebuilding or repairing of stations and other depots, 
there was a considerable length of railway to be converted 
to the 3ft. 6in. standard South African gauge. According 
to cable advices just to hand, the change of gauge has now 
heen completed, the last 32 miles having been altered in 
50 hours. 


On the evening of the 16th inst. a fatal collision occurred 
at the Pollokshaws station of the Glasgow, Barrhead and 
Kilmarnock Joint Line, owing to a Glasgow and South- 
Western train from St. Enoch’s Station, Glasgow, being 
admitted into the section already occupied by a Caledonian 
train from Glasgow Central. One passenger was killed. 
This fatal accident brings the total number of passengers 
killed in train accidents this year, exclusive of the Quintins- 
hill accident, to 25. 


ANOTHER derailment due to a. broken wheel has given 
the inspector of the Interstate Commerce Commission 
an opportunity of pointing out that of 37,456 derailments 
during the last 13 years, due to defective equipment, 
12,882, or more than 34 per cent., were caused by defective 
wheels. The damage to goods, road, equipment, &c., 
as a result of the 37,456 derailments cost 30,138,241 dols., 
of which 12,506,766 dols., or 41.5 per cent. of the whole, 
was for derailments caused by defective wheels. 


IN reporting on a fatal accident to a platelayer, who, 
on December 13th last, was found lying by the side of 
an up line, Mr, Armytage, an assistant inspecting officer 
of the Board of Trade, suggested that a distinctive whistle 
was necessary when trains were travelling in the wrong 
direction. In this case single-line working was in opera- 
tion and down trains and engines were travelling over the 
up line, and the man had no doubt forgotten this, and 
seeing or hearing a down engine approaching had stepped 
on to the up line. 


THE electrification of the Pennsylvania Railway Com- 
pany’s line between Broad-street Station, Philadelphia, 
and Paoli on the line to New York, a distance of 20 miles, 
is now completed. The work has cost about £800,000. 
The most difficult piece was between Broad-street terminus 
and West Philadelphia, where about 2295 trains and 
engines pass daily over the six tracks. The overhead 
system of construction, with current conveyed to the 
cars by means of a pantograph, has been employed. On 
the 20-mile stretch there are 760 poles, 660 miles of wire 
36 signal bridges, and four sub-stations. 


More than 16} million passengers—a number greater 
than the combined population of Virginia, North Carolina, 
South Carolina, Georgia, Alabama, Tennessee and Ken- 
tucky—were transported by the Southern United States 
Railway during the year ended June 30th, with only one 
fatal injury to a passenger while on a train, and: that 
passenger was standing on a car platform in direct violation 
of the company’s rules. During the same period twelve 
persons riding in motor cars were killed in accidents at 
public highway crossings on the Southern, every one of 
which accidents could have been prevented had the driver 
of the car observed the familiar warning, “ Stop, look and 
listen.”’ ‘ 


Apvices from Melbourne state that the Railway 
Commission of Victoria has agreed with Messrs. Merz and 
McClellan that all the details of the scheme of signalling 
in connection with the electrification of the Melbourne 
railways shall be worked out by the Commission and not 
by the firm. The general principles of the scheme had 
been approved, but much detail work had to be performed 
by departmental officers in the application of the scheme, 
and if the original intention were adhered to, the necessary 
interchange of correspondence to ensure an agreement 
would entail so much delay that it would be impossible 
to introduce the desired safeguards concurrently with 
the introduction of electric traction. ! 


It is reported that the Hove Town Council has decided 
to dismantle the electrical overhead equipment which 
was ‘installed in part of the main thoroughfare about a 
year ago as an experiment, to determine the system to 
be adopted in establishing the joint service of electric 
rail-less omnibuses to be put on the roads in Brighton and 
Hove. In thus removing the posts and wires, the local 
authorities of Hove will have to pay about £600 to the 
company which contracted to erect the plant, but this 
payment will be taken into accourit should circumstances 
in the future permit of a revival of the scheme. The two 
towns have mutually agreed to defer any further progress 
with the undertaking until six months after the war. 


Tue “Safety First ’’ campaign was started five years 
ago on the Chicago and North-Western Railway. In the 
year ended June 30th, 1910, there were 107 killed and 
8629 injured. A year ago these numbered 63 and 5912 
respectively, and in the twelve months just ended 36 and 

- 5203 respectively. Comparing the five years ended 
June 30th, 1910, with the five years ended June 30th, 
1915, there have been 207 fewer employees killed, 12,576 
fewer employees injured, 3 fewer passengers killed, 1091 
fewer passengers injured; 216 fewer outsiders killed; and 252 
fewer outsiders injured. » The Chicago and North-Western 
has just completed a record of-twe years with nop rs 
killed in a train accident, during which time the line 
transported approximately 66 million passengers. 


NOTES AND MEMORANDA. 





Numerous tests have shown that a tire on a front wheel 
which is slightly out of alignment will wear off much faster 
than it should: In extreme cases it has been found that 
running a car for less than a hundred miles with the front 
wheels improperly aligned will completely wear down 
the tread of the best tire. Besides, such misalignment 
causes the car to steer hard. The best “tire saver” 
for the average motorist who drives his own car, states 
the Scientific American, is to invest in one of the various 
devices on the market, ensuring absolutely proper align- 
ment both as to height and to divergence from the parallel 
lines. The price is ridiculously small when compared with 
the saving in tire expense. 


LARGE receivers and separators were placed near the 
throttles of reciprocating engines recently installed in an 
American power-house connected with a mine. At the 
same time the boiler drums installed at the plant were 
made unusually small, as the company’s engineer declared 
that the proper place to store steam is at the engine throttle 
and not in the boilers. The receiver capacity at each 
engine is practically four times the cylinder capacity, and 
the steam reservoir thus afforded, the engineer stated, 
permits the use of smaller steam piping, thereby reducing 
heat losses and establishing at the same time a reserve 
supply of dry steam immediately at the engine throttle 
where it is most needed undér the condition of an engine 
engaged in mine hoisting. 


LEAD-COVERED cable, especially telephone cable, is 
said to have proved a failure in Siam owing to the 
existence of a small insect that bores holes through the 
lead covering. This insect has caused a great deal of 
trouble with the overhead lead-covered telephone cables 
in Bangkok and elsewhere, and has also been responsible 
for the complete failure of a lighting system using lead- 
covered cable, although such a system is well known and 
quite reliable in Europe. This trouble is not by any 
means confined to Siam, being experienced in China and 
other parts of the East. So far as can be ascertained, 
lead-covered cable laid in the. ground is protected from 
attack provided the cable is steel tape armoured or 
alternatively laid in bitumen. 


THE artificial production of rain is about to be put to 
the test of practice in Australia. According to the 
Electrician, the New South Wales Government will finance 
the experiments. They are to be carried out by Mr. J. 
G. Balsillie, who has for four years been conducting 
researches into these possibilities. A captive balloon at 
a height of 6000ft. or 7000ft. will be used to discharge 
electricity in two forms to the atmosphere. This, it is 
hoped, will cause sufficient ionisation to provide nuclei 
upon which the moisture of the clouds may condense. 
Any means of increasing the rainfall of Australia would 
be an immense benefit to the country, and Mr. Balsillie 
believes that a number of these stations set up in the 
path of the prevailing winds would draw all the moisture 
| from the clouds carried by them and would also cause the 
| cessation of natural thunderstorms. 


THE amateur photographer, states the Electrical World, 
whose picture-taking about his home after nightfall was 
formerly limited by the old-time inconvenient and dust- 
producing “‘ flashlight,” will find the gas-filled tungsten 
lamp a useful help in home photography. The cosy 
nooks of his own dwelling, for example, can be photo- 
graphed effectively by a few minutes’ exposure with a 
200-watt lamp inserted in one of the wall or ceiling fixtures 
Owing to its richness in actinic rays, the gas-filled lamp 
requires only a fraction of the exposure necessary with 
the vacuum-type lamp. In the .average 12ft. by 15ft. 
room with medium-tinted walls and ceiling an exposure 
of two to four minutes, with the camera stop opened to, 
say, “8” on the diaphragm scale, will be found sufficient 
for excellent interior picture-taking after dark. Such a 
gas-filled lamp is also useful for lighting up dark corners 
and shadows when taking interior pictures with the aid 
of daylight that enters through the windows. 


In the latest electric dredger built by the Narbon Engi- 
neering Company for the Northern Dredge and Dock 
Company, of the U.S.A.,- a somewhat new departure is 
made by the employment: of self-starting synchronous 
motors. The motor driving the main pump is a 500 horse- 
power machine. It runs at 720 revolutions per minute 
and takes three-phase current at 2300 volts and 50 cycles. 
Gearing is fitted to drive the pump at two speeds, namely, 
300 and 200 revolutions per minute. The cutter machinery 
and the winding gear are worked by motors of the slip- 
ring type of 50 horse-power and 30 horse-power respec- 
tively, both connected like the pump motor direct to the 
main supply. For priming the main pump a water jet 
exhauster is used, and the auxiliary pump for this is driven 
by a small motor working on a stepped-down voltage. 
There is also a motor generator for the ordinary lighting, 
for a searchlight and electric horn. The dredger can 
excavate a maximum of 7000 yards in 24 hours, and is 
employed on Lake Nakomis, Minneapolis. 


In Americaamaximum rise of 35 deg. Cent. in temperature 
of the oil in a transformer above the temperature of the 
room represents current practice. In the United Kingdom 
40 deg. Cent. to 50 deg. Cent., and on the Continent 
60 deg. Cent. is allowed. The highest temperatures 
occur in closed engine-rooms, such as underground sub- 
stations. An important change has just taken place 
during the last few years, viz., that whereas the load on 
transformers: used to be mainly due to lighting, the trans- 
formers being ‘allowed to cool between the peak loads, a 
considerable portion of the load is now accounted for by 
motive power, so that transformers nowadays frequently 
get no rest during the twenty-four hours, the temperature 
being kept high continuously. If the oil sludges it is 
probable that sludging occurs very soon, although it may 
take several months before it is noticed, and cases have 
been known where sludging was observed with some oils 
after four months’ to six months’,use. The formation. of 
a sludge indicates that the oil has broken down, .and its 
decomposition is. followed by increased viscosity and 
specific gravity. The flash-point is also slightly lowered, 
as is the thermal trarisference on account of the‘ increased 
viscosity. 





‘employed for these would be welcome. 





MISCELLANEA. 


THE Government has appointed a Committee in Glasgow 
to co-ordinate the naval, military and civil requirements 
of the port and to ensure that.the powers already possessed 
in relation to traffic should be used in making the. most 
effective disposal for all parties. Hitherto congestion 
has been slight. Mr. Francis Henderson, shipowner, has 
been appointed Chairman of the Committee. 


AN investigation of fusible tin boiler plugs has -béén 
completed by the United States Bureau of Standards 
and presented for publication. It is believed that there 
can now be no excuse for boiler explosions from imperfect 
plugs if the findings are followed—namely, to use tin 
of 99.9 per cent. purity and free from zinc, a requirement 
easily met, but not the actual practice in many cases. 


A coop deal of valuable work is being done by. the 
American Society of Automobile Engineers in the way 
of arriving at standards for the various components that 
enter into the construction of motor cars. The inquiries 
relate to practically every part of automobiles, each being 
carried out by a separate committee. The committee 
which deals with iron and steel has just issued a pamphlet 
of nearly fifty pages giving specifications coyering the 
entire chemical composition of some forty-five different 
steels under the general classification of carbon steels, 
nickel steels, nickel-chromium steels, chromium. steels, 
chrome-vanadium steels and silico-manganese steels. 


Mr. Wiii1aAmM EcKERSLEY, the hon. secretary of the 
Armstrong Ordnance Volunteers, of whose project. for 
organising amateur engineers for the production of 
munitions, some account was given in the Manchéster 
Guardian of August 20th, wishes it. to be understood 
that men who are willing to join in this work need hot be 
experts or possess a high degree of engineering skill. The 
essential requirements are :—(1) A-suitable lathe -about 
5in. centre for large parts, or 3}in. centre for smaller 
parts, with the necessary fitments ;,(2) an average know- 
ledge of metal turning; and (3° sufficient leisure time 
for a reasonable amount of work. Assistance is also 
sought from packing-case makers, printers and draughts- 
men. 


AccorDING to the Electrical World, the great sheep 
ranches in the stock-raising regions of Oregon are large 
consumers of electricity for light and power.- Central 
station energy is used for pumping in the irrigation districts 
and for chopping grain for stock feed in the winter. ~In 
one of the large stock-raising farms electricity has been 
put to a novel use for the winter fattening of sheep. The 
sheep pens are wired and the electric light. is turned on 
during the winter months from 4 p.m. to 9 p.m. Under 
this artificial illumination the sheep continue to feed 
until the lights are extinguished. At 4 a.m. the lamps are 
then again turned on and burn until daylight, and again 
the sheep feed. In this way the sheep are made to feed 
during the equivalent of a long summer day, and thus, 
despite the winter season, are brought quickly to the 
condition for marketing. 

AccorpING to the official journal of the German 
Department of Labour Statistics, returns from 340 
industrial concerns showed a total of 322,974 workpeople 
employed on the last day of June, as compared with 
376,532 on the corresponding day of June, 1914—a 
decrease of 53,558, or 14.22 per cent. The majority of 
the industries represented in the returns had a larger 
number of women employed than in June, 1914, and there 
is stated to be a growing tendency to employ women in 
industrial occupations. Returns. were furnished by 36 
trade unions, having an aggregate membership of 1,057,137, 
apart from those serving with the military or naval forces. 
Omitting branches which failed. to make returns, the 
membership covered was 998,563, of whom 25,561, or 
2.6 per cent., were unemployed at the end of June, as 
compared with 2.9 per cent. in the preceding month and 
with 2.5 per cent. in June, 1914. ! 

Tue chemical industry of Roumania is of comparatively 
recent origin and is in course of development ; but it has 
been impossible for the interested firms’ to take steps 
fully to control their own market and -conquer the neigh- 
bouring Balkan markets during the course of the European 
conflict. In this connection-the Zeitschrift fiir Angewandte 
Chemie states that Roumania lacks the necessary . raw 
materials, machinery and technical men, and it happens, 
therefore, that the country suffers from the accompani- 
ments of the great war without being able to find an 
abundant sale for its products, despite the absence of 
the most important competitors. Above all, the country 
is lacking in alkalies, caustic soda, ammonia, soda and . 
potash, together with mineral acids, as: the land is still 
unable to meet the domestic requirements. Moreover, 
the chemical industry is in many ways dependent upon 
the imports of Spanish and Portuguese pyrites, the supply 
of which has now become so irregular that the mineral 
acids branch has had to introduce restrictions in working. 


WHEN the Institution of Electrical Engineers has been 
able to arrange the various historical specimens of apparatus 
which it has collected for its museum, it will possess one 
of the most interesting collections of this character. The 
latest addition has been made by H.M. Queen Alexandra, 
who has given the Institution'a pair of Bell telephones 
presented to her in 1878, and: made on board H.M.S. 
Thunderer. These instruments were actually used ’for 
conversation between the school-room and her Majesty’s 
sitting-room at Marlborough House for a number of years. 
The Institution of Electrical Engineers is situated on 
Victoria Embankment, and it is therefore quite appropriate 
that it should possess the original Gramme dynamo used 
for the first experimental lighting of the Thames Embank- 
ment. There is also in the collection one of the Jablochkoff 
candles used in those days, and we believe that, to make 
this part of the collection complete, one of the -holders 
One of . the 
most. recent additions is a Holmes magneto-electric 
generator, which worked the lamps at the Sowter Point 
lighthouse continuously from 1870 until only two or three 
years ago, and the Gramme dynamo which lighted the 
Daily Telgraph offices in 1882 is also in the possession of 
the Institution: .- Another relic, but of moré recent-historic 
interest, is'the set of telephones employed on the Scott 
Antarctic Expedition. F 
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The War and the Motor Industry. 


AmoneG the many unfortunate things which have 
happened as a result of the war is that so far as private 
business is concerned the British motor industry has 
practically been brought to a standstill and many 
orders which under normal circumstances would have 
been placed in this country are being given to firms 
abroad. At the outbreak of hostilities the Govern- 
ments concerned were compelled to commandeer a 
large number of industrial vehicles and to make 
arrangements for a continuous and large supply of 
new vehicles, either from works within their own 
countries or else by export. English firms making 
lorries were in most cases called upon to reserve their 
shops for Government work, with the result that 
traders and others who had given up vehicles were 
unable to obtain new supplies. All suitable motor 
factories in France were completely mobilised and 
work promptly assigned to them. The only difference 
in the procedure of the British and French Govern- 
ments was that in our case no restrictions were 
imposed upon workmen; that is to say, under 
our voluntary system the men remained free to leave 
their employers if they wished. Russia possessing 
no motor manufacturing facilities worth mentioning, 
placed large orders in this country, thus putting an 
additional tax on our resources. The United States 
were then turned to. First, the Russians and Belgians, 
then the French, and lastly the British, placed orders 
in America. The American builders possessing large 
and well-equipped factories have in consequence 
received tremendous encouragement, and there is 
no doubt whatever that when peace is restored their 
output will be much greater in proportion to the 
British output than it was before the war. 

Although the present demand is confined mainly 
to the large and heavy class of vehicle, it must not 
be imagined that the pleasure car and motor cycle 
industries remain intact. As a matter of fact, directly 
or indirectly every branch of the trade has suffered 
heavily, and not only are many manufacturers unable 
to supply new machines, but they are also incapable of 
providing their old customers with spare parts. In 
almost every garage where repairs are done, cars, 
cycle cars, and motor bicycles are to be found waiting 
for something to arrive from the makers. But this 
is a matter of small importance as compared with the 
fact that American manufacturers have gained free 
access to our markets, not only for the sale of com- 
mercial vehicles, but of ordinary motor cars as well. 
It will be difficult; we fear, at the end of the conflict 
to secure a new footing, and the difficulty will be 
intensified by the presence upon the market of thou- 
sands of second-hand motor vehicles which the War- 
office will probably have to dispose of. If the market 
is flooded with those vehicles at low prices intending 
purchasers will undoubtedly buy them instead of 
patronising the British manufacturers who will be 
badly in need of their support. Obviously, however, 
this is a matter over which the Government can 
exercise control. It was suggested by Mr. Horace 
Wyatt in an excellent article which appeared in the 
Quarterly Review of July that possibly the new 
Ministry of Munitions may form a basis of some link 
between the two interests involved. In concluding 


his article he says :—‘‘ When the great problems 
before this new department have been successfully 
solved and its work gradually becomes lighter it is 
possible that its energies might be diverted for a 
season, before it ceases to exist altogether, towards 
the work of securing that those industries which it 
has organised for warfare shall finally be set free to 





pursue the arts of peace under conditions which give 
them at least a reasonable prospect of success.” This 
suggestion is sound, and it is to be hoped that it will 
be duly considered by those to whom it is addressed. 
It was stated officially, after a recently held meeting 
of the Associated British Motor Manufacturers, 
Limited, of which Mr. Wyatt is the secretary, that it 
was intended to approach the Government. with 
regard to the complete engagement of the British 
motor manufacturers on Government work and their 
inability, therefore, to meet foreign competition on 
fair terms as regards normal trade. Discussing the 
matter after the meeting, Mr. Wyatt pointed out that 
there was still, in spite of the war, a considerable 
trade in private ard commercial cars, and that this 
was being captured mainly by American makers. 
British manufacturers were, he continued, steadily 
losing the ground which they had gained after years 
of hard work and effort, and it might take a very long 
time to regain that ground after the war unless the 
matter were to be seriously taken in hand now. 

Any step that may be taken to restrict or 
delay the sale of lorries, &c., that have been 
used for the war will not, of course, remove the main 
difficulty, namely, that of persuading those who have 
been forced to place orders in America to discontinue 
to send them to that country. Traders running large 
fleets of mechanically propelled vehicles naturally 
prefer to adhere to one type; and it is conceiavble 
that much business will be lost in future on that 
account. The American motor vehicles, moreover, 
are cheap and well suited for the conditions prevailing 
in this country. To build up the business afresh, 
therefore, will demand a tremendous effort. Some 
maintain, in fact, that it can only be done by imposing 
a tax upon all imported vehicles. But tax or no tax, 
it may be assumed that there will be a certain degree 
of reluctance to resume commercial relations with 
Germany, not only upon the part of British buyers, 
but also upon the part of our allies. That will at 
least help to improve matters and to encourage our 
manufacturers. It is true that so far as this country 
is concerned German vehicles were always in the 
minority, but if accessories such as magnetos are taken 
into account it will be seen that Germany’s share of 
business with England was not by any means small. 
One effect of the war has been to ¢ause many English 
firms to design magnetos and at the end of the conflict 
there will no doubt be available many good home- 
made machines. Other things which the Germans 
supplied in large numbers were lamps, leather goods, 
and tires. These, we presume, will in future be made 
in our own workshops and not purchased from abroad 
as hitherto. Viewed as a whole, however, the British 
motor industry has a difficult position to face. 
Manufacturers will not only have to make a fresh 
start, but to counteract influences that have super- 
seded their own. To re-establish their trade they will 
need the co-operation of the Government and all the 
support that British traders can provide. 


Phase Transformation. 


A PROBLEM that sometimes arises in connection 
with alternating-current work is that of selecting a 
method of changing the number of phases. When 
stations were built exclusively for lighting, the direct- 
current and single-phase systemswere the only two 
in vogue. So long as electric lighting was the only 
business catered for, there was no difficulty in either 
case, but when power loads began to develop the 
poor behaviour of single-phase motors then avail- 
able placed the alternating plants at a serious dis- 
advantage. The trouble, however, vanished entirely 
with the introduction of polyphase currents. For 
a given output, generators, motors and transformers 
dealing with these currents are smaller, lighter and 
less expensive than those which carry single-phase 
current. Furthermore, polyphase induction motors 
are easily started and are simpler and more robust 
than all other motors. To these advantages must be 
added the fact that three-phase systems can show a 
reduction in the amount of copper required for the 
transmission of a given quantity of power with a 
given maximum pressure between conductors, with 
the result that nearly every large electrical plant 
now works on the polyphase system. Even in those 
cases where continuous current is sold to consumers 
or supplied to electric railways it is now common 
practice on account of the advantages which arise 
in connection with genération and transmission, to 
equip stations with polyphase alternators and to 
convert the alternating current. into continuous 
current at the most suitable and convenient points. 

Nevertheless, there has arisen within the last year 
or so a new demand for single-phase power, neces- 
sitating the consideration of means of obtaining it 
from existing polyphase stations. These demands 
are attributable to the development of single-phase 
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motors and the consequent increase in the number of 
electric railways employing them, and to the use of 
electric furnaces and other fusion appliances. But 
long before these were important factors in the 
electrical industry, phase transformation was some- 
times necessary, not only in generating stations 
and sub-stations, but occasionally on consumer's 
premises as well. An example of transformation 
from single phase to two phase is met with in starting 
a single-phase induction motor when by means 
of a choking coil or condenser, current in the 
auxiliary winding is caused to lag or lead with 
respect to that flowing in the main coils. Trans- 
formation from two phase to three phase has 
occasionally been necessary on large installations 
where for some reason two-phase alternators have 
been installed. Mr. Scott, of the American Westing- 
house Company, introduced some years ago an 
ingenious method of doing this with static trans- 
formers. With the “ double delta ” or “ diametrical ” 
transformer connections, it is possible to transform 
three-phase current into six-phase current ; this being 
necessary in many sub-stations containing rotary 
converters. But when it comes to changing single- 
phase current into polyphase current or vice versd, 
matters are less simple. As Mr. Lamme shows in an 
article which we published in our issue of August 20th, 
this generally involves the employment of a rotary 
machine which can store energy at a certain part of 
the alternation and return it again at another part, 
for energy delivered by a three-phase alternator is 
constant at all times, whilst that taken by a single- 
phase load fluctuates between a certain maximum 
and zero. Hitherto, it has been necessary where a 
balaneed three-phase load must be preserved, to 
use a motor generator composed of a three-phase and 
a single-phase machine. That this arrangement will 
balance the three-phase load properly is perfectly 
evident, since the two supplies are quite separate 
and distinct, but as regards efficiency and initial cost 
it leaves a good deal to be desired. Mr. Lamme’s 
article shows, however, that the phase converter used 
on the Norfolk and Western Railway is reversible ; 
that is to say, it will convert polyphase current into 
single-phase current. “In its simplest form this 
machine is an induction motor with a short-circuited 
rotor winding and two stator windings, one receiving 
current from the line and the other having current 
induced in it by the rotor and by a “T” connection 
on the transformer, the necessary circuits for single- 
phase and three-phase currents are acquired. 


We agree with Mr. Lamme that for working electric 
furnaces and similar arrangements this converter may 
be very suitable, but its unity in connection with 
railway work is not so marked. On the locomotives 
of the Norfolk and Western line where it performs 
the duty of converting single-phase current into 
three-phase current, it is undoubtedly the best thing 
that can be employed, for it is cheaper, lighter and 
apparently more efficient than a motor generator. 
Upon the other hand, it is incapable of altering 
periodicity. Where no such change is desired, it 
can naturally form a link between a three-phase 
power-house and single-phase railway lines. Obviously, 
however, it cannot be used in every case, or perhaps 
even in the majority of cases, for the very simple 
reason that a periodicity of 15 cycles per second is 
becoming common for single-phase railways. It 
follows, therefore, that if current for railways is taken 
from existing stations or new stations built with a 
view to supplying light and power to private con- 
sumers as well, it will be necessary to change the 
periodicity of the traction current supply. For this 
purpose Mr. Lamme’s phase converter is no use at 
all, nor is it in-its simplest form suitable for power 
factor adjustment. But although the low periodicity 
of 15 cycles per second, or a periodicity very near to 
it, is now frequently chosen for traction, 25 cycles 
per second are not, of course, prohibitive. As a 
matter of fact, many traction motors now in use have 
been designed for this higher value. In the event of 
other railways being worked at 25 cycles and supplied 
from three-phase alternators generating current of 
this kind, Mr. Lamme’s converter can obviously be 
employed with advantage. No one in these days 
uses a motor generator if it can be avoided, but 
unfortunately where change of periodicity as well 
as phase is desired, there is no alternative. The need 
for any converting plant at all in connection with 
single-phase lines is a thing to be regretted. One of 
the chief features that has always been claimed for 
the system is that it eliminates all rotating machinery 


between the generating plant and railway. So long 


as lines are supplied from independent plants that 
do not deal with three-phase power loads as well, 
this claim, of course, holds good: When, however, 
current is drawn from other sources, a change in the 
periodicity is often necessary, and the simplicity of 
the system is to some extent destroyed. 





LITERATURE. 
Modern Illuminants and Illuminating Engineering. 
By Leon Gaster andJ.S. Dow. London: Whittaker 
and Co. 1915. Price 12s. 6d. net. 


Tuts is a book running to some 460 pages and divided 
up into ten chapters and an appendix. It deals with 
a@ subject which has not received the consideration 
it deserves, and, taken as a whole, it is good, though 
some parts of it are distinctly better than others. It 
contains a large number of illustrations, and these, 
as does the subject matter, vary considerably in 
character. Some are good. Some are printed from 
indifferent blocks, the majority of which have 
obviously been used many times before, so that the 

lt in the present case is anything but first class. 
Others, again, have every appearance of having 
figured in makers’ catalogues, and the effect is not 
pleasing. It seems a pity that for a book of this 
standing special illustrations should not be prepared. 
It would, at any rate, give it a much more finished 
look and enable it to carry more weight. This may 
seem to be a point of minor importance, but in these 
days of rush and stress it is essential that to be of the 
greatest value everything should be as plain and as 
clear as possible, and the finding out exactly what a 
bad block may represent may take up time; it, at 
any rate, may cause annoyance. 

The first chapter is devoted to ‘‘ A Sketch of the 
History and Development of Methods of Illumina- 
tion.” The authors do not attempt a complete 
history of the’ subject, and content themselves with 
giving what they quite correctly describe as a sketch 
which is eminently readable. They touch, first of all, 
upon wood fires, pine torches, ancient lamps using 
fat and oils, rushlights, wax and tallow candles, and 
oil lamps and lanterns. Then there is a short history 
of street lighting, which is followed by sections devoted 
to “‘ The Coming of Gas Lighting ’’—and we notice 
that the authors have fallen into the somewhat com- 
mon error of spelling William Murdock’s name with 
an ““h”’—“ The Coming of the Electric Arc Light,” 
“The Incandescent Mantle,” and “‘ The Opening of 
the Twentieth Century.’’ Then, as is not to be won- 
dered at, there is a good deal about the Illuminating 
Engineering Society, and the chapter ends with a 
discussion of some practical applications of illumin- 
ating engineering. 

Chapter II. deals with “‘ Gas Lighting.’’ There is 
nothing about the making or the distribution of the 
gas. The authors are only concerned in the effects 
produced by burning it. They briefly mention flat- 
flame, Argand, and enriched gas burners, and then 
they come to the incandescent mantle and burners, 
to which they naturally devote a considerable amount 
of space. High-pressure gas lighting is also dealt 
with, and so are various systems of distance ignition 
and extinguishing. 

Chapter III. is devoted to “‘ Electric Lighting.” 
The authors discuss the development of the incan- 
descent lamp and refer shortly to the various types of 
carbon and metallic filament lamps. Arc lamps and 
vapour lamps also receive attention. Reference is 
also made to the Neon tube, with which, the authors 
say, ‘‘ it seems probable that a new and efficient com- 
mercial illuminant will be obtained. ’’ According to 
Monsieur G. Claude, who was the introducer of this 
method of illumination, tubes filled with nitrogen 
require 1.7 watts to produce one candle-power ; 
a carbon dioxide tube 2 watts ; and a hydrogen tube 
approximately 10 watts. With Neon, on the other 
hand, it has been found possible to produce a candle- 
power with a consumption of only 0.5 watt. 

From electric lighting the authors proceed in 
Chapter IV. to “ Oil, Petrol-air Gas, and Acetylene 
Lighting,” while Chapter V. is entitled ‘‘ Illumination 
‘ang the Eye,” and it forms most interesting reading. 

ts not least intereSting portion is that which discusses 

the effects of various rays—particularly the ultra- 
violet rays—on the human eye. The object of the 
chapter is, to put it in a few words, to ascertain what 
sorts of light are good for the eyes and what are bad. 
The general conclusion arrived at by the authors is 
that we do not at present know enough in this branch 
of the subject to make any definite statements. “‘ That 
certain forms of radiation may,” they remark, “‘ be 
harmful to the eyes is generally admitted, but the 
exact conditions that cause injury and the amount 
of radiation that is harmful have not been definitely 
ascertained.’’ In the same way, while everyone knows 
that working in a poor light leads to eye strain and 
general fatigue, ‘‘we have not at present compre- 
hensive statistical data regarding the amount of 
injury thus casued simply because no sufficiently 
systematic and complete inquiry has yet been under- 
taken.’”’? There is no doubt, however, regarding the 
fact that poor illumination is bad not only for the 
eyes, but for the general health, and the authors 
crystallise the ‘‘ general recognition of the hygienic 
value of good illumination ’’ by quoting the Italian 
proverb, ‘‘ Dore non va il sole va il medico,” which 
they translate, ““ Where the sun does not enter the 
doctor comes.” 

Chapter VI., “Colour and the Eye,” also forms 
excellent reading. . In it there is an examination of 
the best colour to give an illuminating medium in 
order to produce the best results in different pro- 
cesses ; but in order to give any idea of the compre- 
hensive nature of the scope of the chapter would 





require more space than we can afford, and we refer 
the readers who are interested in the subject to the 
book itself. We may, however, quote one passage 
from the concluding paragraph of the chapter. ‘ J), 
the future,’ say the authors, “‘ we shall probably 
come to realise that it is almost always necessary to 
consider not only the quantity, but the quality of the 
light required for any specific purpose. We are sti|| 
far from our ideal in this respect. At present we are 
in the position of a man who cannot strike one note 
on the piano without at the same time pressing down 
a vast number of other keys. Possibly a time will 
come when we shall be able to control our sources 
completely, to compel them not only to provide us 
with the intensity of light we require, but to give out 
successively rays from any part of the spectrun, 

‘to play upon the visible gamut of light with the saiie 
ease and certainty as upon the audible octave.’ 

These two Chapters V. and VI. are in many 
respects among the best in the book. 

The next chapter is a long one—nearly seventy 
pages—and is concerned with “‘The Measurement 
of Light and Illumination.’’ It deals in sections with 
“Standards of Light,’ ‘‘ The Fundamental Laws of 
Light Distribution,’ “Illumination and some 
Derived Units,’ ‘‘ Standard Photometric Symbols and 
Nomenclature,’ ‘‘ Measurement of Intensity,” 
‘* Photometers,’” ‘‘The Problem of Colour Photo. 
metry,” ‘‘ Physical Methods in Photometry,” ‘I'he 
Distribution of Light from Illuminants,” “ The 
Determination of Mean Spheriéal” Candle-power,” 
‘* Measurements of Illumination,’* ** Daylight Photo. 
metry,” &c. The whole chapter shows the strides 
which have been made in recent years in the apparatus 
used for and the methods employed in these directions, 
It is explained that the demand for accurate tests has 
grown very rapidly, and manufacturers are no longer 
satisfied with the rough-and-ready methods of the 
past. ‘‘The measurement of illumination,” con- 
clude the authors, ‘‘ has also made great strides, and 
we may expect that before long it will be tested with 
the same accuracy and certainty as temperature or 
any other of the factors essential to daily life.” 

In Chapter VIII. “‘ Globes, Shades, and Reflectors ” 
are dealt with and studied comprehensively, but 
beyond this there is no special remark to make 
regarding the contents, saving that the various 
points which arise when the lamps are provided with 
globes, shades, or reflectors are discussed in consider- 
able detail and much interesting information is given. 
“Problems of Interior Illumination ”’ is the title of 
Chapter IX. In it there are, first of all, given a list 
of “Simple Rules for Good Lighting,” and then 
attention is paid to the following :—-The consumption 
of gas or electricity to produce certain illumination ; 
the effect of walls and surroundings ; intensity of 
illumination required; shadows and direction of 
light ; and local and general lighting. The authors 
then proceed to compare natural and artificial light- 
ing and then the lighting of the various rooms in 
dwelling-houses. From this subject they pass on to 
the lighting of clubs, hotels, restaurants, banks, offices, 
schools, libraries, halls, concert rooms, theatres, 
hospitals and infirmaries, churches, picture galleries 
and museums, shops, and the illumination for games 
played under cover. The subject of industrial light- 
ing also comes in for a good deal of attention. In 
fact, the whole field covered by the interior illumina- 
tion of buildings is discursed in a remarkably complete 
manner, and the chapter ends with a section devoted 
to decorative and spectacular lighting. 

The last chapter—No. X.—is given up to “ Out- 
door Lighting,’ and it includes, first, a long section 
on “ Street Lighting in Cities,” and then sections on 
“The Lighting of Country Roads,” “‘ Artistic Public 
Lighting,” ‘Illuminated Signs,” “Vehicle Light- 
ing,” ‘‘ Railway Station Lighting,” ‘‘ Ship Lighting, 
and “ Outdoor Decorative Lighting.” Finally, there 
is an appendix in which is given a list of books dealing 
with illumination. It may be remarked, in this 
connection, that throughout the book there are copious 
references to sources from which information has been 
obtained. These and the appendix add materially 
to the utility of the volume. . ; 

The impression left on the mind after reading the 
book is that it is in many parts discursive. On some 
subjects masses of detail are given ; on others details 
have been omitted. However, the general effect is 
good and we must say that we have derived a great 
deal of pleasure from reading the volume. 





Specification and Design of Dyname-electric Machimeri. 
By Miles Walker, M.A., M.LE.E. London: 
Longmans, Green and Co. Price 32s. net. 

Few engineers are better qualified to write a book 

on dynamo design than Mr. Miles Walker. His 

léng experience with the British Westinghouse 

Company enables him to write authoritatively and 

to place at the disposal of his readers much valuable 

information. The many papers he has read befor? 
the Institution of Electrical Engineers have always 
been well received, not only because of their direct 
bearing upon practical work, but because they 
have always been original: Similarly, in this book 
he approaches the subject upon new lines. In the 
preface he says: ‘‘ There appeared to be no book 
of precedents of electrical specifications analogous 
to the famous ‘ conveyancing precedents ’ compiled 
by. Prideaux, which are so widely used by lawyers, 
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and it occurred to the author that such a book would 
be of some use to those engineers who have from 
time to time to draw up specifications for the purchase 
of electrical machinery.”” But a book of precedents 
alone would be incomplete unless it showed how the 
specifications might be fulfilled in the factory, con- 
sequently Mr. Walker has added to each specification 
a worked-out design showing at least one method of 
meeting the prescribed conditions. From this it 
will be seen at once that the volume is in no sense 
academic, but essentially practical. At the beginning 
simple rules are given for calculating the dimensions 
and quantities met with in dynamo-electric machinery. 
The general method of design adopted is that intro- 
duced by Mr. Lamme and employed by the Westing- 
house Companies of Great Britain and America. 
Following these rules there are the specifications and 
the designs to meet them. The machines covered 
are alternating-current generators and motors, con- 
tinuous-current generators and motors, and machines 
for converting from one kind of current to another. 
Exclusive of the index there are 625 pages and 533 
illustrations. Perhaps no other book written in 
the English language contains so much up-to-date 
information. Certainly no other volume that has 
come before our notice within the last few years 
deals with modern dynamo design so thoroughly. 
Many writers on this subject have confined them- 
selves exclusively to electrical calculations and have 
ignored constructional details entirely. Mr. Walker, 


however, also considers the more mechanical side of 


the subject. We do not mean that he calculates the 
sizes of shafts, bearings and other mechanical parts, 


for this work does not as a rule fall to the lot of an | 
very fully | 


electrical designer, but he considers 
ventilating arrangements, the design and construction 
of armature coils, insulation, and so forth. No 
space is wasted by the inclusion of pictures of com- 
plete machines, which are familiar to everyone with 
electrical knowledge, but many good illustrations 
are given of armature coils in the course of construc- 
tion. There are also many drawings showing 
ventilating arrangements and other constructional 
details. Had Mr. Walker desired, he might have 
produced a book rapidly and easily by drawing 
upon the many papers he has written,-but it is worth 
mentioning for fear that anyone should imagine 
that this is the way in which the volume has been 
compiled, that very little appears in it that has been 
published before. Here and there, it is true, we 
find a picture that seems familiar, but apart frora 
this practically all is new. 

What Mr. Walker has to say about the preparation 
of specifications is interesting and instructive. He 
points out a purchaser’s specification of a dynamo- 
electric machine should aim mainly at stating the 
duty it is intended to perform, the conditions under 
which it will operate, and the tests that will be 
applied in order to ascertain whether the performance 
is satisfactory. It should leave to the manufacturer 


considerable licence to adopt such methods of con- 





struction as he may prefer in order to obtain a 
machine which shall fulfil the prescribed conditions. 
It is much more important, he points out, to state 
that a machine is intended to operate in an engine- 
room having a temperature of 110 deg. Fah. in a 
damp climate than it is to specify that “ the coils 
shall consist of copper wire having a conductivity of 
not less than 98 per cent. of Matthiesson’s standard, 


that the current density in the conductor shall not 
be more than 1500 ampéres per square inch in the | 
armature coils and 2000 ampéres per square inch | 





| that Mr. Walker has not dealt with it at very great 
| length. Nevertheless, he goes fully into the design 
| of a 1000-kilowatt machine and gives all the necessary 
| dimensions. We feel sure that the book will prove 

a great help to those who desire to specialise in 
| dynamo and motor design. 





SHORT NOTICES. 


Motor Cycles. London: Cassell and Co. Price 1s.— 
This is a practical handbook on the building, care and 


in the field coils, and that the armature shall be | 
built up of thin laminations of Swedish iron.”” These 
restrictions, the author seems to think are quite 
unnecessary, for the manufacturer for his own pro- 
tection will use copper of high conductivity. The 
clause as to conductivity, he says, has been 
handed down from the early telegraph cable days 
when it was necessary to instruct the manufacturer 
in his art. Apart from this, the current density at 


which it is advisable to work the copper in any part | 
of the machine depends largely upon the cooling | 
It is often found that in shunt coils | 
the manufacturer cannot work the copper higher | 
than 800 ampéres per square inch if he is to meet the | 


conditions. 


temperature guarantees, while in some parts he may 
employ with impunity 3500 ampéres per square inch. 

After all, the main thing the purchaser wants to 
| secure is satisfactory operation under the conditions 
prevailing. The copper conductivity and the current 
densities are really of no importance provided a 
machine will perform the duty for which it is required. 
Nevertheless, Mr. Walker recognises that if a purchaser 
has a preference for some particular type of con- 
struction or for the use of a particular grade of 
material, it is right that he should state his preference, 
but always giving the manufacturer the opportunity 
| of substituting some other construction or material 
which can be shown to be better adapted to the 
machines as manufactured by him. The purchaser 


in so far as those qualities affect the permanent 
character of the work. Thus he may usefully specify 
the tensile strength of materials employed or object 


has shown to be treacherous. 

With the introduction of the steam turbine a 
radical change had to be made in the design of electric 
generators, with the result that many good books 
on this subject which previously existed very soon 
became obsolete. Even to this day there are not 
very many books that deal with the design of 
high-speed machines. Mr. Walker, however,’ has 
produced a volume which covers the design of all 
modern generators and motors. Perhaps a little more 
attention ought to have been paid to the high-speed 
continuous-current generator for this machine has 
been' very difficult to develop. For some time past 
however, there has been a tendeney to-replace it by 
a moderate-speed generator coupled to the turbine 
through gearing, and perhaps it is for this reason 





is interested in the qualities of the materials used | 


to certain methods of insulation which experience | 


management of motor cycles. It describes in very simple 
| language how a petrol engine works, and special attention 
| is paid to the two-stroke engine. Other matters dealt 
| with are the elements of a motor cycle, carburetters and 
| carburation, the localisation of engine faults, ignition 
| systems, making a two-stroke engine, building: a light 
| frame, overhauling a motor cycle and learning to ride a 
| motor cycle. For the money it is an excellent little book. 
| It is not, of course, intended for engineers and others 
| familiar with the principle and construction of petrol 
engines and motor cycles, but for those who ride motor 
cycles and who desire to carry out their own repairs or 
to know how to build machines themselves: Mr. A. H: 
Avery is responsible for the ‘sections dealing with ignition 
systems, and as usual he writes in an entertaining manner 
and describes the various systems in a way which. almost 
anyone can understand. 


Modern British Permanent Way. By. Cecil J. Allen. 
London: The Railway News. 1915. 6s. net.—This is a 
useful reprint of a series of articles which appeared in our 

| contemporary, the Railway News. There are a.few, not 
many, books worth having on the. laying and. upkeep of 
permanent way, but we believe this to be the first wholly 
connected with the design and manufacture of the principal 

| items of a complete track. It is illustrated by a large 
number of detailed and dimensioned drawings, as well as 
by numerous half-tone reproductions of photographs. 
A good deal of space is devoted to descriptions of methods 
of manufacture. It is likely to be a valuable book of 

| reference in the drawing-office. ' 








THE MOLTKE: 


THE German battle-cruiser Moltke,:a view of which is 
| given herewith, has apparently been torpedoed in the 
Baltic by a British submarine. Presumably she went 
down, although confirmation’ on this point is awaited 
at the moment of writing. The exact date of the occurrence 
is not as yet known, but it was between August 16th and 
2Ist, and was no doubt a sequel to the German naval 
offensive against the Gulf of Riga. 

The cruiser was laid down at Hamburg-by Blohm and 
Voss in April, 1909, and was completed in October, 1911. 
Like her sister ship the Goeben, she had a displacement of 
23,000 tons and carried ten llin. guns and twelve 6in. 
She was armoured amidships with a belt llin. thick. 
Her engines were Parsons turbines designed to develop 
70,000. horse-power and to give her a speed of 27 knots. 
On actual triel she developed over 85,000 horse-power and 
moved at 28.4 knots. She was fitted with Frahm anti- 
rolling tanks. Her cost was about 2} million pounds and 
her crew numbered over 1100. : 
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Fig. 1 


VERTICAL TANDEM GAS ENGINE. 





VERTICAL tandem gas engines have for some time now 
been produced by the British Westinghouse Company. 
Recent improvements in the general design of this engine, 
and particularly in the arrangement of valves, have 
resulted in a considerable increase in efficiency. Fig. 1 
illustrates a new type of engine. It will be observed that 
the crank casing is carried to the top of the lower cylinder, 
whereas in the older type of engine the cylinder was 
mounted with its lower flanges on the crank case. This 
new design, it is pointed out, gives the engine a more 
substantial and stable construction, and also a more 
pleasing appearance, possibly for the reason that it now 
appears more like the old type of vertical steam engine. 
The recent revisions in design, which we understand are 
fully covered by letters patent, are chiefly in the valve 
arrangements. These are shown diagrammatically in 
Fig. 2. It will be seen that the valves are placed directly 
over the piston. All the valves are made entirely alike 
and interchangeable. They are of special nickel steel, 
and the valve cases are provided with water jackets. 
This provision for water cooling is utilised only in con- 
nection with the exhaust valve cages, as it is not required 
for the inlet valve cage. The exhaust valves can be 
faken off without first removing the inlet valves with their 
cages, a8 was necessary in the older type of engine, as 
will be seen by comparing Fig. 2 with Fig. 3, which is a 
diagram of the valve gear in the older design of engine. 

Official tests were taken by Mr. W. M. Selvey, M.I. 
Mech. E., of Sheffield, of an improved Westinghouse 
vertical tandem gas engine during November of last year, 
and in the figures set out in the accompanying table are 


Tests of a Westinghouse Improved Vertical Tandem Gas 
Engine. 
Engine No. 807. Four-crank 600 B.H.P., 360r.p.m. 29th November, 1914. 








AA .: 3. 4. 
Test No... Full | 10 p.c. 
(| toad, |? Yond. 4 load. | eng 
Duration of test, mins. 120 60 30 | 30 
|, ¥. p.m. earn kwe.” os -| 800.7 301.55 | 297.1 | 300.3 
Load in per cent. of full load .. 101.55 | 76.62 | 50.83 | 111.4 
Load on engine, B.H.P. .. .. .. .., 609.3 | 459.7 305 | 68.5 | 
Gas consumption reduced to 60deg, F. 

30in. Hg., cub. ft. perhour.. .. . 39,100 | 38,450 25,600 | 42,400 
Gas consumption reduced to 60 deg. F. 

and 30in. Hg., cub. ft. perB.H.P. hour, 64.2 72.7 83.9 63.5 
Heat value of gas reduced to 60 deg. F. 

and 30in. (lower), B.T.U. per cub. ft.... 126.7 126.7 128.8 | 131.0 
Heat consumption ref. to lower value, 

B.T.U. per B H.P. hour SSee Tce 8130 9225 10,800 _ 8320 
Thermal efficiency (2546), percent. . | 31.3 27.6 23.5 30.5 
Cooling water temperature inlet,deg.C. 20.04 17.81 17.42/ 18.22 

* 99 outlet,deg.C.| 57.52 | 54.09 49.60 55.30 
i quantity, gall. perhour..| 3414 2950 3032 3476 
Cooling water quantity, gall. per B.H.P. 
hour be cs pe! Sp tes oe ooh oe 6.42 9.9% 5.2 


given the efficiencies reached, which are claimed to be 
higher than that of any other gas engine on the market. 
The makers assert that the greatly improved efficiency 
of this engine has been secured by simple modifications 
in design, which have not in any way complicated the 





| working parts. In the first place, a large reduction is 
| effected in the proportion of the surface of the combustion 
| chamber to its volumetric capacity. The effect of this 
| is that a greater proportion of the heat generated by the 
| combustion of the gases is directly converted into work 
instead of being transmitted to the cooling water. 

The crank case is used to form the water jacket of the 
lower cylinder in the new design. The upper portion of 
the liner forming the lower cylinder is fitted into a com- 
bustion chamber which seats itself on the top half of the 
crank case. The top cylinder is cast separately and is 
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Fig. 2—CYLINDER AND VALVES—1915 TYPE 


mounted on the lower combustion chamber. The design 
is such that the various parts are now separated in such 
a manner that each can be cast in the quality of metal 
which is best suited for the conditions in which it works. 
A further advantage resulting from the method of utilising 
a part of the crank case as the water jacket for the lower 
cylinder is that the lubricating oil is kept at a very much 
lower temperature than is the case in the older types of 
engine. This not only results in actual improvement of 
oil consumption ; it also prevents the oil from deteriorating 


is carried out by means of a hole drilled up the full length 
of the connecting-rod. This is a considerable improvement 
on the older method, where the lubrication was effected 
by fitting a separate oil pipe on the outside of the con- 
necting-rod, which might possibly work loose, with the 
consequent failure of the lubrication and the risk of 
damage to the engine. Much consideration has been 
given to the design in order that equal distribution of the 
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Pig. 3—CYLINDER AND VALVES—OLD TYPE 


combustible mixtures to the different cylinders might be 
ensured. é 

The drive for the cam shaft is taken from the crank 
shaft through skew gearing and a vertical shaft. The 
vertical shaft also performs the function of driving the 
governor, main lubricating oil pump and magneto. This 
system produces a quieter drive than the older method of 
the two-to-one gearing from the crank shaft to the cam 
shaft. It also saves some space in the overall dimensions 
of the engine. The mechanical lubricator is positively 
driven from the end of the crank shaft. 








DIRECT-CURRENT CONTROL GEAR FOR 
HOISTING EQUIPMENTS. 


In selecting controllers for various types of hoisting 
machinery all conditions must be considered, such as the 
class of operator, locality, relative importance of relia- 
bility, simplicity and initial cost. These points are dealt 
with in a paper written by Mr. W. T. Snyder, and read 
a short time ago before the American Institute of Elec- 
trical Engineers. The paper describes briefly the controllers 
that may be used on several types of hoisting equipments, 
and deals with their advantages and disadvantages. One 
type of skip hoist is shown in Fig. 1. It is driven by a 
175 horse-power compound motor running at 300 revolu- 





2nd. Slow Down Period ~ 
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Fig. 1—8KIP HOIST FOR 500-TON BLAST FURNACE 


tions per minute, and taking current from the mains at a 
pressure of 230 volts. The motor is geared to two drums 
mounted on a common shaft. One of these drums winds 
up the hoisting cable while the other is unwinding, and 
one car is at the top of the incline whilst the other is at 
the bottom. 

When the power is interrupted a solenoid-operated 
hand brake is automatically applied. The solenoid is 
shunt wound and is energised by the closing of the reverse 
switches and released upon their opening. The amount 
of power and time required: for a complete cycle of opera- 
tion is shown in Fig. 2. It will be noticed that the time 





as rapidly as is otherwise the case. 
The lubrication of the connecting-rod at the small end 


required to hoist the car to the top of the furnace and to 
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dump it is 40 seconds. But if for any reason a faster 
speed is required the time can be reduced to 33 seconds, 
py adjusting the accelerating relay to shorten the time 
for acceleration and by making another slight adjustment, 
resistance is automatically inserted in the shunt field 
circuit immediately following the last point of acceleration 
and is cut out again just before the normal slowing down 
point. Should, for any reason, the hoist cable become 
slack, which may be caused, for instance, by a descending 
car stopping on account of derailment, a broken axle, &c., 
or by one of the duplicate cables breaking, the sagging 
cable will open an electrical contact, thus immediately 
cutting off the power. 

To the hoist drum shaft is geared a contact arm which 
travels over a dial on which there are contacts that control 
some of the operations of the main controller after the 
attendant, who is 40ft. away, operates the master controller. 
To the motor shaft is connected a small generator, the volt- 





Pig. 2—CURRENT CURVE, 175-H.P. MOTOR 


age of which varies with the speed of the hoist, the maximum 
pressure being 70 volts. Across the terminals of this genera- 
tor is connected a relay which varies the resistance con- 
nected in parallel with the armature of the hoist motor at 
the slow-down point. This is accompanied by adjusting the 
relay so that it will operate when a load of coke or an empty 
car is being hoisted and cut out at this point a section of 
the resistance that is connected in parallel with the 
armature of the hoist motor. When a heavier load is 
being hoisted the speed of the hoist is reduced. Con- 
sequently the voltage of the small generator is not high 
enough to operate the relay, and all the resistance 
therefore remains in circuit across the terminals of the 
hoist armature, thereby producing less retarding effect. 
While the permissible overtravel is 28in., the actual 
variation in the stopping point with this simple slow-down 
arrangement does not exceed Sin., and this is due to the 
slip of the brakes. A simplified wiring diagram of the 
connections of the motor and controller and a chart 
showing the sequence of operation of controller switches 
is shown in Fig. 3. This controller is placed in the same 
building as the hoisting machinery. 

During the past four years the entire electrical equip- 
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Fig. 3—CONNECTIONS FOR SKIP HOIST 


ment in connection with this skip hoist, including motor, 
controller and wiring, has only caused one stop of 
55 minutes on the furnace. This was due to the paraffin 
running out of a relay coil and getting on the secondary 
contact; thereby insulating the contact and causing the 
controller to fail to start. Most of the lost time was spent 
in locating the trouble, but with a proper arrangement of 
terminals the fault could have been found in a very short 
time. When it is stated that the skip averages sixteen 
trips per hour, seven days each week, and that the con- 
troller performs its work each time entirely automatically 
it will be realised that the gear has been brought to a high 
stage of perfection. As the master switch is placed some 
distance from the main controller and hoist switch, it 
was difficult to manceuvre the hoisting machine when 
changing or adjusting cables. But this objection has been 
overcome by providing simple hand control in the hoist 
house, consisting of several small knife switches connected 
to the main controller. A single-pole double-throw switch 
operates the reverse contactors, another single-pole, 
single-throw knife switch the accelerating switches and 
a third switch of the same type controls the slow-down 
contactors. This arrangement is not only convenient when 
mancuvring the hoist, but when repairs or adjustments 
have been made it enables the main controller to be 
tested without using the master switch. Any operation of 
the main controller can be performed out of its proper order. 
To prevent the car approaching the stopping point at a 
dangerous speed, a relay is provided in circuit with the 
hoist armature and retarding resistance, which in the 
event of the retarding circuit not being completed at the 





proper time, cuts off the power and applies the band 
brake. 

In selecting auxiliary equipment for a blast furnace 
the feature that is most desirable is reliability. The parts 
of the controller should be as few as practicable in order 
to have a minimum number of possible sources of trouble. 
There should be sufficient switches to limit the accelerating 
current to a value that will not be harmful tothe motor 
or other parts of the equipment. Four accelerating 
switches, giving five accelerating steps, the author con- 
siders are ample. Main contacts should be self-clean- 
ing to. prevent excessive arcing. Auxiliary contacts 
should be so designed as to prevent accumulation 
of insulating particles that may be suspended in the 
atmosphere. Usually there is heavy electrically-driven 
machinery operating near blast furnaces that causes the 
line voltage to fluctuate widely, and shunt-wound switches 
designed for 230 volts, particularly for skip hoist con- 
trollers, should be designed to operate successfully on 
any voltage between 175 and 260. The controller and 
its wiring should be so designed that a deposit of coke 
and ore dust which is common in the atmosphere about a 
blast furnace cannot cause earths, short-circuits, or leakage- 
circuits. 


Skip hoist controllers have in many cases been 
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Fig. 4—COAL HOIST 


unnecessarily burdened with elaborate and complicated 
schemes for obtaining smooth, uniform acceleration and 
the cut-off point confined to within very narrow limits. 
This is sometimes a very desirable feature for a skip hoist 
to possess, but the apparatus which it involves introduces 
complications and chances of trouble that lessen very 
materially the reliability of the controller. 

The resistance useu with a skip hoist controller, the 
author considers, is seldom given sufficient consideration, 
and for this reason it is often a greater source of trouble 
than the controller. It is important that the resistance 
should have sufficient current capscity to limit the 
temperature rise to 50 deg. Cent. Alternate heating and 
cooling of the resistance results in loose connections, 
fatigued material, oxidation, broken grids, open circuits, 
short-circuits, earths, &c. The more frequent the alter- 
nations and the wider the temperature range the sooner 
one of these troubles manifests itself. Cast iron, the 
author thinks, is not a desirable material for resistances 
because of its fragility ; nor is mica a desirable insulating 
material for resistances because of its mechanical weakness 
and rapid deterioration under certain conditions, such as 
heat, moisture, &c. Another weakness in cast grid 
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Fig. 5—CURRENT CURVE FOR 300-H.P. MOTOR 


resistances and one that gives more trouble than any 
other is the large number of joints. 

Too much emphasis, Mr. Sydner says, cannot be placed 
upon the importance of using the best materials in the 
wiring system. For 250-volt work wire made for 1500 
volts should be used. Secondly, wiring should be extra 
flexible, and no wire smaller than No. 12 should be 
employed. Care should be taken not to run wires con- 
nected to high-resistance relay coils in the same conduit 
with wires subjected to high induced voltages, as this 
may cause improper operation of the relays. 

In dealing with maintenance and depreciation the 
author says all parts that are subject to renewal should 
be easily accessible for inspection, repairs and renewals. 
Spare parts should be as few as possible. To this end 
all magnetic switches, all secondary contacts, &c., should 
correspond with one another. The terminals of all main 
and secondary wiring should be plainly marked and 
arranged to simplify. tracing or testing in case of trouble. 
An outline drawing of a high-speed coal hoist is shown in 





Fig. 4. This is a double hoist, each section being capable 
of hoisting 100 tons of cval per hour with a grab bucket 


of 70 cubic feet capacity and weighing 6200 lb. empty. 
The average weight of coal per lift is 14 tons, making a 
total average load of about 9000 Ib. Each hoist is driven by 
a 300 horse-power—continuous rating—compound-wound 
230-volt motor, running at 500 revolutions per minute, and 
is geared to a drum carrying the closing cable. To this 
drum is connected the shell cable drum through a solenoid 
operated friction clutch. The solenoid which operates 
the friction clutch is controlled by a push-button switch 
in the handle of the master controller. After the bucket 
is closed and the stress on cables is equalised, the friction 
clutch operates, connecting the shell and closing drunis 
together. When the bucket is being hoisted the sheave 
carriage is moved by an auxiliary drive up an incline, 
the path of the bucket describing a parabolic curve and 
the total vertical lift being 128ft. 
When the bucket reaches the dumping-point the friction 
clutch is released, a band brake operated by a foot lever 
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Dynamic Stopping 


Fig. 6—CONNECTIONS FOR COAL HOIST 


is applied to the shell drum, power is applied to the motor 
in the reverse direction, and the coal is dumped into a 
chute, while the bucket continues lowering and moving 
down the incline at the same time. The hoist motor is 
retarded by dynamic braking with the shell and closing 
drums locked together and the bucket in the open position. 
The actual time required to complete a round trip is 
37 seconds. The permissible time per trip based on 100 
tons of coal hoisted per hour and 1} tons per lift is 45 
seconds. The power and time required for the complete 
cycle is shown in Fig. 5, and a simplified wiring diagram 
of the hoist motor and controller is shown in Fig. 6. The 
magnetic switches on this controller have a continuous 
rating of 1000 ampéres, The master controller, main con- 
troller and motors are arranged as shown in Fig. 4. 

On machines of this kind it is important to keep all 
electrical equipment, and particularly a magnetic con- 
troller, in an enclosure where it can be kept clean. Coal 
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Fig. 7—ASH HOIST 


dust, being a non-conductor, is troublesome if it lodges on 
secondary contacts and if it gets into moving parts or 
magnetically controlled apparatus. 

An equipment such as that just described requires an 
operator having at least as much intelligence as the average 
electric street car driver. To devise a controller for such 
an equipment that would be absolutely foolproof would, 
in the author’s opinion, be impracticable, if not impossible. 
To provide against heavy current surges on the trans- 
mission line and power plant, the hoist controllers are 
interlocked electrically to prevent both hoisting at the 
same time, but, nevertheless, allowing one to hoist whilst 
the other is lowering. In addition to the benefits that. were 
expected, this arrangement has resulted in lower main- 
tenance cost on the hoisting plant, this result being partly 
brought about by more even stresses on the structure. 
Referring to Fig. 5, it will be noted that to accelerate 
about 1400 ampéres are required for a period of about 
7.5 seconds and only about 1100 ampéres for 3 seconds are 
required after the accelerating resistance is cut out. The 





accelerating resistance is therefore in circuit about 75 per 
cent. of the total time that the motor is hoisting, and it 
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is in circuit about 20 per cent. of the total time required 
for a complete operating cycle. The accelerating resistance 
for this work should therefore have a continuous capacity 
of 1000 ampéres, with a temperature rise of 50 deg. Cent. 

Another equipment which the author considers is 
shown in Fig. 7. This is a slow-speed automatic ash hoist 
which is used for hoisting ashes from a gas producer pit 
and for dumping them into a car on an elevated track. 
The controller was designed to be operated by men who 
wheel ashes from the gas producer, it being only necessary 
for them to push a button and the bucket of ashes is 
hoisted and dumped and the bucket returned to the 
loading position without further attention. A simplified 
wiring diagram and chart showing the sequence of the 
switching operations are shown in Fig. 8. Without the 
automatic controller the operator would have to be more 
skilled than a man who is only fit for wheeling ashes. 

It will be noted from Fig. 9 that nearly double the time 
is required for lowering the load than is needed to hoist 
the bucket. The reason for this is that five minutes 
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Fig. CONNECTIONS FOR ASH HOIST 


elapse from the time the full bucket of ashes is started up 
until the man returns with a barrow of ashes for the next 
empty-bucket. Advantage is taken of this time, and the 
bucket is allowed to return all the way down at very 
low speed in order to reduce wear and tear on the apparatus 
and to simplify control. The requirements of a controller 
for this service would be similar to that of a blast furnace 
skip hoist controller, in that it should have every protec- 
tion to avoid damage to the hoisting equipment and that 
it should act positively and accurately. A controller for 
this service should be enclosed to prevent its being 
tampered with. The accelerating resistance should 
carry full load current continuously with normal tem- 
perature rise to avoid excessive heating in case the accele- 
rating switches fail to close thus allowing part of the resist- 
ance to remain in circuit. 

The author’s conclusions are that for applications 
similar to a blast furnace skip where failure of auxiliary 
equipment is liable to cause a dead loss in production, 
the.matter of reliability and continuity of operation is a 
necessity in relation to which all other requirements are 
of secondary importance. The initial cost of a controller 
for this class of service should be the last consideration. 
Where conditions are similar to those of the high-speed 
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coal hoist that has been considered, in which an ordinary 
delay does not affect plant operation, and where the 
operator, since he must be skilled to a certain degree to 
operate the equipment, could deal with all ordinary 
repairs and maintenance work, the question of sim- 
plicity, and initial cost should be given most con- 
sideration; the matter of continuity of operation, 
while desirable, is not @ first consideration. Applica- 
tions similar to the slow-speed ash hoist operated by 
unskilled men require that the controller performs its 
functions positively and accurately and have all the pro- 
tective features necessary to avoid damage in all cases 
to the apparatus which it controls. 

Where the controller is designed for automatic accelera- 
tion and to prevent accelerating switches failing to close 
and on manually operated controllers where the accelerat- 
ing period represents 10 per cent. or more of the complete 
operating eycle, the resistance should have carrying 
capacity equal to that of its motor with a maximum 
temperature rise of 50 deg. Cent. Protective resistance 
in series with magnetic switches is a positive source of 
trouble and should when practicable be avoided. 
Failure to short-circuit the resistance prevents the switch 
from properly closing, thereby damaging the contacts. 
In selecting a controller for a particular application all 
conditions must be considered, such as class of. operator, 
locality, and so forth. Generally speaking, manually 
operated controllers ‘should be used for machines requiring 
more than 25 horse-power to drive them. 








Tue Duke of Devonshire, on his appointment as a Civil 
Lord of the Admiralty, has retired from the position of 
chairman of the Furness Railway Company. Lord 
Muncaster, the deputy-chairman, has been made chairman, 
and Mr. F, J. Ramsden has been made deputy chairman. 


A NEW PREMIUM CALCULATOR. 





THE accompanying illustration shows a premium 
calculator recently installed in the rate fixing department 
of the Associated Equipment Company, Limited, of 
Walthamstow. It is for use in connection with the system 
in which the percentage of time saved by the workman 
governs the amount of bonus due. 

The machine consists of two wheels, which are held 
together by a spring and which can be rotated either 
together or independently. Each wheel is. calibrated in 
hours from 1 to 100, the quarter-hours being shown up 

















PREMIUM CALCULATOR 


to 50 and the half-hours from 50 to 100. The calibrations 
are logarithmically divided on the slide rule principle. 
An extra set of red figures on the right-hand wheel gives 
the percentage of bonus due to the workmen. To operate 
the machine, the figures representing the time limit on 
the left-hand wheel are brought into line with the hours 
actually taken on the right-hand wheel, and the cursor 
indicates the percentage of the difference between the 
two readings. Thus, if 25 on the left-hand wheel be brought 
opposite 16 on the right, the cursor indicates 36 as the 
percentage of time saved. 

The calculator was made to the designs of Mr. H. W. 
Horsman by John Davis and Son, Limited, of Derby. 








BOOKS OF REFERENCE. 





teenth edition of the ““Motor Manual,” published 
by the Temple Press, Limited, 7-15, Rosebery-avenue, 
E.C., at ls. 6d. net, has just made its appearance. The 
popularity of the book may be gauged from the fact that 
it is now in its three hundred and forty-sixth thousand. 
Several changes will be noticed in this year’s issue. Among 
these may be mentioned a rearrangement of the contents. 
The applications of electricity, including lighting, starters, 
&c., have now been included in one section with ignition, 
though they are given separate chapters. Then there is 
an extended reference to the eight-cylinder engine, with 
regard to which it is said :—‘‘ Summing up the whole 
question of the eight-cylinder engine, then, it appears 
that it possesses many real advantages, and that not only 
do they exist in theory, but that practical experience— 
so far as it has gone at the time of writing—thoroughly 
upholds the innovation in practice.”” There is also an 
interesting chapter on present-day tendencies. The 
whole book teems with illustrations, which are for the 
most part excellent. 


‘“Pocket Notes and Remembrancer for Sanitary 
Inspectors and all engaged in Public Health Work”? is a 
small pocket-book which is edited by Mr. J. T. Cowderoy, 
chief inspector to the borough of Kidderminster, and 
published ‘by the Sanitary Publishing Company, 55 and 56, 
Chancery-lane, London, at the price of 2s. 2d. post free. 
The present issue is the fifth edition, and it has been 
revised, enlarged and brought up to date. It contains 
useful information regarding the following Acts :—Public 
Health, Housing of the Working Classes, Rivers Pollution 
Prevention, Infectious Diseases, Milk and Dairies, Sale 
of Food and Drugs, =_ 4 Hours, Factory and Workshop, 
Town Planning, Canal Boats, and Rag Flock. In each 
case the points which are most likely to be serviceable are 
picked out and explained in clear and simple language. 
Then, too, the numbers of sections in any one Act which 
refer to specific things are indicated, so that the searcher 
for particular information bearing on those things has 
not got to search right through the Act for them. In 
addition to the foregoing, there are numerous odds and 
ends of information which are certain to come in handy 
to the inspector in his daily work. 

THE 1915 edition of the ‘‘ Universal Directory of Railway 
Officials ’’—which is published by the Directory Publishing 
Company, Limited, of 15, Farringdon-avenue, E.C., at 
10s. net—has just been issued. There is really no need 
for us to say anything concerning this exceedingly useful 
book of reference, since being now in its twenty-first year 
of publication, it is too well known to require any recom- 
mendation from us. It is one of the books which we are 
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constantly consulting with invariable benefit. The war 





has left its mark on this year’s issue, as it has on so many 
other things, and we find the sections usually devoted to 
Austria, Germany, Hungary and Turkey omitted. Moie. 
over, the sections relating to the railways of Belgium and 
certain parts of France have not been corrected. Other- 
wise the volume appears precisely in its usual form. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Government Steel at a Fixed Price. 


THE event of the week in the iron and steel tra:ies 
is the arrangement by the Government of a fixed price 
for steel over the next twelve or fifteen months for 
Admiralty and War-office consumption. An agreement 
to this effect was come to at the end of last week at an 
important representative meeting of the combined Eng! ish 
and Scotch Steel Makers’ Associations held in Lond: 
The Midland Association took part in the conference, and 
an influential committee was formed to alJot the Govern- 
ment contracts over the period named to the respective 
associations of the kingdom, which in turn will allocate 
the work among their members. Now comes the most 
important part of the proceedings. This was that it 
was resolved that ‘‘in order to obviate undue inflation 
of prices the committee, acting in consultation with the 
responsible authorities, will from time to time fix the 
prices for the different classes of material.’”’ No more 
important step than this has been taken in the British 
steel trade for a very long while, and Midland and Stafford- 
shire steel works, accustomed to shgre in the Admiralty 
or War-office contracts, fully recognise the significance 
of the event. It is clear that in the steel trade, even as 
in the machine tool trade and other branches of the 
engineering and iron industries, to be called upon to con- 
tribute to the need of the services in the present crisis, 
fair values and not extravagant ones are to govern con- 
tract arrangements, so that there shall be no occasion 
by the workpeople or anyone else of either charges or 
the entertaining of suspicion that undue profits are being 
made out of the country’s dilemma. In this district 
steel makers state that the agreement will be very difficult 
to carry out in face of the constantly increasing prices 
of materials and steel workers’ wages, but a loyal adherence 
is promised. Basis prices are this week quoted :-—Plates, 
£10 to £10 5s., with some makers demanding £10 10s.; 
angles, £10 5s. to £10 7s. 6d.; tees and channels, £10 10s. 
to £10 12s. 6d.; joists, £10 to £10 10s.; large bars, rounds 
and squares, £10 15s. to £12 15s., according to section ; 
bars and flats, £10 10s. to £11 15s. per ton. In some 
departments of the steel trade considerable disparity 
exists between the figures quoted on the open market 
and the rates at which business can be negotiated. While 
consumers who are forced to take their chancé on the 
market for satisfaction of urgent needs have to pay very 
dearly, i.e., to concede iums above the basis rates, 
varying from 5s. to 12s. per ton, regular customers are 
able to place orders on terms substantially easier than 
these exceptional prices. Opinion on the market this 
week seems to be that the associations controlling joists 
and sections will early notify an increase, thus regularising 
the advanced prices which makers are now able to realise 
by the enforcement of premiums. Steel billets are more 
plentifully offered, but prices keep very firm, nevertheless, 
at £7 15s. to £8 for native or American sorts indifferently. 


Manufactured Iron Trade and American Competition. 


Manufacturers of finished iron report that they 
are pressed by customers to book orders as they are 
engaged on Government contracts, and after accepting 
them they receive special requests from the Admiralty 
or War-office to give the work precedence over other 
business, notwithstanding that previous orders are also 
for war material. These advices tend to unsettle matters, 
and manufacturers hardly know whose orders should 
receive urgent attention. In the bar iron trade North 
Staffordshire makers are getting almost as much for their 
“Crown ”’ brands as the “ list’? houses ask for South 
Staffordshire marked bars. Some very high prices are 
quoted for South Staffs. unmarked bars, and for odd 
sales these prices may be realised. Makers of marked 
bars show no inclination to raise their basis above £12 
in the absence of any new impulse of trade. They are in 
@ very strong position, but they are anxious to maintain 
the stability of the market, and to discourage anything 
in the nature of artificial inflation of values. One of the 
firms, however, is asking a premium of £1 per ton on new 
business. A striking new trade feature is the introduction 
of bar iron from the United States for the nut and bolt 
industry. Orders could be placed to-day at prices which 
work out at about £10 2s. 6d. delivered. The price has 
been advancing latterly in correspondence with the upward 
movement of all classes of American iron and steel. Bar 
iron is coming across the Atlantic which was bought a 
month or so ago at something like £1 per ton below to-day’s 
rates. The district price for nut and bolt iron is round 
about £11. Merchant bars can be bouglit at £11°5s. to 
£11 10s., though higher prices are realised in some cases 
where there is pressure to buy. In estimating the pro- 
babilities of further price movements, it has to be borne 
in mind that a considerable. accession of business can 
usually be reckoned upon by about the middle of September, 
and it seems not unlikely that this expansion may make 
itself felt somewhat earlier. Puddled. bars make £8. 
Galvanised iron prices are still falling in unison with the 
continued rapid decline in spelter. Ungalvanised corru- 
gated sheets are being bought for the home agricultural 
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districts at date in view of the ingathering of the harvest, 
valvanised sheets at £19 being out of the question. The 
export trade in galvanised iron is confined pretty much to 
our own Colonies and Dependencies. Consignments are 
offered by Midland makers on the basis of £18 to £18 10s. 
f.o.b. Liverpool for 24 gauge sheets. In some other parts 
of the kingdom it is asserted that sales are being made at 
¢] per ton below these prices. Black sheets are dear, but 
the market exhibits no particular strength. Heavy singles 
realise about £10 15s., doubles up to £11, and lattens 
£i1 15s.—district delivery. 


Pig Iron and Reduced Make. 


On ’Change to-day—Thursday—in Birmingham 
piz iron was again sluggish. Last week's ' prices 
were adhered to by sellers, though here and there con- 
cessions were made where good orders were at stake. 
South Staffordshire part-mine made 69s. to 70s., all-mine 
102s. 6d., and cold blast 130s. and 150s. For Northamp- 
tonshire forge 67s. to 68s. were the usual quotations. 
Some business was done at lower rates than these, smelters 
being naturally anxious to lose no opportunity of reducing 
their rather heavy stocks. Derbyshire brands made 
about 70s. net at Staffordshire stations. More crude 
iron is being offered than the reduced resources of the 
finished branches enable them to absorb. Staffordshire 
smelters have not followed the example of their neighbours 
of Derbyshire in blowing out furnaces. Some furnace 
owners have booked orders which will swallow up all their 
output for several months ahead. In Derbyshire and 
Nottinghamshire the furnaces in blast at the beginning 
of August numbered 28, a reduction of four on the month 

two in Derbyshire and two in Nottinghamshire—and of 
seven on the year. The furnaces in operation in Leicester, 
Lincoln and Northamptonshire were 28, the same as at 
the beginning ot July, and one more than in August, 1914. 
The Staffordshire and Worcestershire area had in blast 
32 furnaces, against 33 at the beginning of July, and 
27 a year ago. There will have to be a reduction in the 
furnaces blowing in Northamptonshire and Staffordshire 
before values of forge pig iron reach a more satisfactory 
level under present eccentric conditions. 


North Staffordshire Steel and Iron. 


The plant at the North Staffordshire steel works 
is being utilised more and more for the production of war 
material. Orders for sections and other steel goods are 
subject to great delay, and urgent representations having 
been made by the Government for the expediting of the 
delivery of shell steel, it is likely that ordinary customers 
will experience still more difficulty in obtaining execution 
of their orders. Prices are very firm, and in some cases 
rates over the Association prices are being paid as an 
inducement for the acceptance of orders. There is still 
a firm market for finished iron. For large orders £11 15s. 
would be accepted in some quarters for ‘‘ Crown ”’ bars, 
but generally £12 is a firm figure, and £13 for iron plates. 
Considering the reduction of prices in other parts of the 
Midlands, pig iron values are held fairly firm. The local 
consumption is large, and it is the exception to find any- 
thing but small stocks on hand. The reduced output of 
coal throughout the area meets a ready sale, and during 
the past fortnight there has been a good demand for fuel 
for shipment. The collieries are still working irregularly. 


Ambulances from the Coalfield. 


War ambulances from the coalfields is the latest 
cry in this district. A movement has been initiated 
among colliery owners and their employees throughout 
the country to assist the St. John Ambulance Society and 
the Red Cross Society in providing further motor ambulance 
service in France. A fund in many districts is being 
raised by contributions from owners ranging from 10s. 
to 20s. per 1000 tons of coal sold last year, the miners 
giving approximately an equivalent amount. Warwick- 
shire miners have made a splendid response to the call 
of duty, 20 per cent. to 25 per cent. being with the colours, 
so that the appeal comes to those at home with peculiar 
force. An ambulance costs £600, and it is hoped that 
Warwickshire will be responsible for ten. In Warwick- 
shire the majority of the owners have already agreed to 
contribute and the men are following suit, their contribu- 
tions in some cases equalling the owners’. It is believed 
that eventually all owners and men will join. 


Labour and Wages. 


Birmingham manufacturers note with much 
satisfaction that the end of the first year of war finds 
labour conditions throughout the country in a state 
which at its beginning would have been incredible. The 
average rate of unemployment among trade unions during 
July, the last period for which returns are available, was 
less than 1 per cent., a figure which compares with over 
7 per cent. for the first month under war conditions. Not 
only this, but the rate of wages has increased by £400,000 
per week, equal to over 3s. per head of those benefiting, 
calculations which take no account of increased earnings 
owing to overtime. The Birmingham brassworkers have 
this week gained a further bonus increase. The masters 
have resolved to double the war bonus ‘previously given, 
bringing the bonus up to 10 per cent., and the increased 
wage is payable immediately. It is estimated that it 
represents an increase in wages of £40,000 per annum. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
No Improvement. 


- THERE was a good attendance. on the Iron 

Exchange on Tuesday, but there was no improvement to 
note in the way of trading. Indeed, pig iron was quoted 
in buyers’ favour by about ls. per ton, but even then few 
orders were placed. Hematite, fora wonder, was easier 
for the first time for months. Finished iron and steel 
while not_quotably lower, were in quiet demand. Raw 
copper had an upward tendency, but manufactured of 
all descriptions was lower. English tin ingots rather 
lower, but sheet lead unchanged. 





Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 78s.; 
Staffordshire, 74s.; Northamptonshire, 75s.; Derbyshire, 
72s. to 73s.; Middlesbrough, open brands, 76s. Scotch 
(nominal): Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 87s. 
—delivered Manchester. West Coast hematite, 105s.; 
East Coast ditto, 100s.—both f.o.t. Finished iron: 
Bars, £12 10s. to £12 13s.; Lancashire hoops, £14; Staf- 
fordshire ditto, £13; sheets, £13 to £13 10s. Steel: 
Bars, £12 10s. to £12 15s.; steel hoops, £13 15s.; boiler 
plates, £11 10s. to £11 15s.; plates for tank, girder and 
bridge work, £10 15s.; cold drawn steel, £19 to £20. 
Copper : Sheets, strips, &c., £95 per ton, small lots 134d. 
per lb.; rods, £95 per ton, small lots 134d. per lb.; tough 
ingots £75; best selected, £76. Copper tubes, 123d.; 
solid drawn brass tubes, 124d.; brazed brass tubes, 144d.; 
condenser tubes, 134d.; condenser plates, 134d.; rolled 
brass, 12$d.; brass turning rods, 14}d.; brass wire, 134d.; 
yellow metal sheets, 13d.; rods, 14d. Sheet lead, £28 10s. 
English tin ingots, £151 to £152. Aluminium (minimum), 
£200. 


Lancashire Coal 


There was a fair attendance on the Coal Exchange, 
but the market was rather featureless. Best qualities of 
house coal were in request, but slack and engine fuel was 
rather quiet. Shipping and bunkering coal showed 
little change. General quotations -—Best Lancashire 
house coal, 21s. 10d. to 23s.; good medium house coal, 
20s. 4d. to 21s. 2d:; domestic fuel, 17s. 7d. to 18s. 7d.; 
screened steam coal, 15s. to 16s. 6d.; slack, 12s. to 14s. 
per ton at the pit. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The activity in the hematite pig iron trade is 
marked. There is no variation to note in the make of 
iron, there being twenty-three furnaces in blast. Orders 
are well held so far as most makers are concerned, and 
practically the whole of their output is going into imme- 
diate consumption, local steel makers accounting for a 
large proportion of it. Prices are steady with parcels, 
of mixed numbers of Bessemer iron quoted at 110s. to 
112s. per ton net f.o.b., and the demand is pretty well 
maintained, although it is easier in some directions. 
For high grade iron the demand is increasing, and is 
likely to be brisk for some time to come, this particular 
class of metal being wanted for war material. The.quota- 
tion of 125s. to 126s. per ton is a steady one. There is 
no business in warrant iron, which is quoted at 95s. 
per ton net cash, and the stores have been brought down 
to 1938 tons. 


Iron Ore. 


The iron ore trade is well employed in most parts 
of the district. The demand is brisk on local as well as 
general home account. Good average sorts of native ore 
are quoted at 24s. to 26s., and the best qualities of Hod- 
barrow ore are at 36s. per ton net at mines. Last Saturday 
one of the pits at the Park Mines, near Barrow, was closed 
down for the time being, the ore raised there being of 
low quality and not suitable for war munitions, which 
require high-grade ores. Spanish ores are being imported 
regularly, and the current price is 26s. per ton delivered 
to West Coast furnaces. A large cargo was dise¢harged 
in Barrow last week. 


Steel. 


There is nothing new to record in the steel trade. 
At Barrow the departments on commercial sorts are not 
working at their full capacity. The rail mill, for instance, 
is only on the single shift. The demand for rails is easy, 
with heavy sections quoted at £9 to £9 5s., with light rails 
at £9 5s. to £9 10s. per ton, and heavy tram rails are at 
£9 10s. per ton. Billets are dearer in price at £8 10s. per 
ton, and hoops are also up, the quotation now being £14 5s. 
per ton. The plate mills are doing nothing. Ship plates 
are at £10 to £10 2s. 6d. per ton, and boiler plates are at 
£11 to £11 5s. per ton. The departments on war munitions 
are busily employed. 


Shipbuilding and Engineering. 


These trades are busily at work, wholly on war 
work of one sort or another. 


Fuel. 


There is a brisk demand for coal, and good steam 
sorts are quoted at 24s. per ton delivered from either 
Lancashire or Yorkshire pits. Domestic coal is quoted 
up to 35s. per ton delivered. For coke the demand is 
heavy and East Coast qualities are at 3ls. to 33s. 6d. per 
ton delivered. Lancashire coke is at 29s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


Frew can have any real conception of the magni- 
tude of the output on the North-East Coast of munitions 
and material used in connection with the war. The works 
are continuously engaged, and tremendous pressure is 
being placed upon manufacturers of goods for the Allies, 
the orders covering a very wide range of production, and 
still more extensions to munition works are being planned. 
All the big firms are putting up large new shops, and when 
these are completed and the machinery is installed employ- 
ment will be open for many more skilled men. Practically 
the whole. of the works are concentrating their efforts 
on war orders, and consequently ordinary commercial 
work is greatly hampered. In the earlier stages of the 
process of elimination, business which for years had been 
in the hands of the large firms-passed to those in a smaller 
way, because the former’s activities in the interests of the 
national need precluded, the possibility of their continuing 
to execute it, and there was a fear that after the war a 
difficulty would be experienced in regaining that business 





upon which the smaller firms would have by then obtained 
a strong hold. Now it is a question whether anyone can 
retain it any longer. Every week it becomes more difficult 
for manufacturers to undertake private work. If. the 
inquiries at present circulating could be to and 
the offers of orders accepted, enormous quantities of 
business for all parts of the world might be booked. This 
week, for instance, there has been quite a number of 
important inquiries for finished steel material from the 
leading export markets. India, Australia, China, Japan 
and South Africa are all inquirers for stuff of one kind 
or another. The making of shells on the North-East 
Coast proceeds on a larger scale than ever, and unstinted 
effort is being made further to increase the output. A 
few weeks ago, it will be remembered, the Newcastle 
Chamber of Commerce and the members on ’Change, 
many of whom have had a considerable engineering 
experience, voluntarily offered their services for shell- 
making, and there is now a probability that they will 
be accepted. The scheme having been placed by the 
Armaments Committee before Armstrong, Whitworth 
and Co., that firm has generously offered to the Chamber 
to commence a completely equipped factory, which, it 
is hoped, will eventually contain ninety machines for the 
manufacture of shells. It is stated that the number of 
voluntary workers available will ensure that the machinery 
can be kept fully employed day and night. 


Cleveland Iron Trade. 


Better war news has had a cheering effect on the 
Cleveland iron market. Buyers of pig iron are once more 
a good deal in evidence, and it is encouraging to hear 
of renewal of inquiries on forward account. So far as is 
ascertainable, however, actual sales ahead to any extent 
have not yet occurred. A general feeling prevails that a 
little buying will be quickly followed by advances in 
quotations. Shipments of pig iron this month fall short 
of expectations, due to the lack of suitable tonnage and 
the high freights and insurance occasioned by the sub- 
marine danger. To date the loadings from the Cleveland 
district average 1120 tons per working day, as compared 
with a daily average of 1895 tons last month. At the 
moment business is left almost entirely to merchants, who 
are quoting 66s. for No. 3 G.M.B. Cleveland pig iron for 
early delivery. The majority of the makers stand aside, 
for while in one or two instances they are willing to sell 
at 66s., the general quotation is 67s. 9d. to 68s. Makers 
declare that production is unremunerative at present 
prices, and .they act accordingly. No. 1 commands 
@ premium of fully 6s. above No. 3, whilst No. 4 foundry 
is 65s. 6d.; No. 4 forge 65s. and mottled and white iron 
each 64s. 6d. Stocks in makers’ hands are still low, but 
as the result of the policy now being followed, the quantity 
of iron in the yards is accumulating. On the other hand, 
the stock of warrant iron, to which merchants are largely 
compelled to resort, shows a decrease on the week of over 
2000 tons, the total now standing at 140,884 tons. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade remains 
in much the same position as it has been for the last two 
or three weeks. There is, perhaps, a slight tendency to 
meet the requirements of consumers in view of contracts 
made some time ago being gradually worked off. Very 
little reduction, however, is being made in the price, as 
consumers are still not anxious to buy, and there is no 
necessity for makers to sell with good orders at present 
on their books. The position at the works remains very 
satisfactory. A very large volume of iron is being pro- 
duced and, it is stated, the make per furnace is greater 
than ever in the history of the trade. The whole of the 
iron produced is going into immediate use, the greater 
portion being consumed by local steel makers. Users 
in the Midlands and Scotland are also taking good supplies. 
Mixed numbers of East Coast hematite pig iron are offered 
by second hands at 96s. 6d., but most makers show no 
disposition to trade at that figure and demand up to 
97s. 6d. These values are much lower than what have 
prevailed during the past couple of months. There are, 
however, slightly favourable under-currents, and makers 
are sanguine of better prospects. Italian trade promises 
well, but it will take a little time to deal with certain 
negotiations which are bound to make for greater extension 
in the commercial world. 


Iron-making Materials. 


There is very little change in the condition of 
things in the foreign ore trade. There appears to be prac- 
tically no inquiry just now. For some considerable time 
stocks have been increasing in the consumers’ . works, 
and this makes foreign ore not a very marketable com- 
modity or one for which there will be keen open com- 
petition. On the other hand, there are various possibilities 
which might be taken into account, and a prominent one 
is that by the autumn certain matters may conduce to a 
heightening of the price. Freight trouble will be something 
to contend with later, as well as other questions of a 
maritime nature. Under these circumstances, traders 
are rather playing a waiting game. Sellers still adhere 
to 26s. for best Bilbao Rubio of 50 per cent. quality for 
delivery over the next month, while for delivery till the 
end of the year more is demanded. Coke is showing a 
downward tendency. The restricted demand has made 
supplies more plentiful, and sellers are not quoting more 
than 26s. for good medium furnace kinds delivered at the 
works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades the 
pressure for delivery of material becomes more pronounced 
every day. Recently a most active inquiry has been in 
evidence for steel bars, or shell bars as they may be called, 
from the home and allied Governments, and several new 
furnaces are being utilised for the extra production 
demanded. An enormous output of this class of steel is 
proceeding, yet demand, it is reported, is far from being 
met. A most satisfactory feature in the situation is that 
labour is becoming more centralised, thanks to the scheme 
of the Minister of Munitions. During the past few weeks 
arge numbers of expert operatives in iron and steel have 
been distrjbuted over the works heavily engaged on war 
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work. Other draughts are likely to follow in the near 
future. Their distribution over the works in the district 
will help to the speeding up of production and deliveries. 
A fresh feature of the steel trade is a revival and a strong 
inquiry -for all kinds of building sections from India, 
Japan, China, Australia and South Africa. The wants 
of these places, it is said, cannot be adequately met because 
attention is almost wholly concentrated upon war con- 
tracts. Most manufacturers are quite unable to deal 
with new commercial orders, and in the few instances in 
which it is possible to meet inquiries, buyers are willing 
to pay high premiums. Values of all descriptions of manu- 
factured iron and steel are firmly maintained. The 
following are among the principal quotations :—Common 
iron bars, £11; best bars, £11 7s. 6d.; best best bars, 
£11 15s.; packing iron, £8; iron ship angles, £11; iron 
ship plates, £10; iron girder plates, £10; iron ship and 
girder rivets, £13 10s.; steel bars, basic, £10 15s.; steel 
bars, Siemens, £10 15s.; steel ship plates, £10; steel 
boiler plates, £11; steel ship angles, £9 15s.; steel sheets, 
singles, £11 5s. to £11 7s. 6d.; steel sheets, doubles, £11 10s. 
to £11 12s. 6d.; steel joists, £9 17s. 6d. to £10; steel 
hoops, £10 10s.; steel strip, £10 5s.—all less 2$ per cent. 
Heavy steel rails, £8 15s. to £9; steel railway sleepers, 
£10 to £10 10s.—net f.o.b. Cast iron chairs, £4 7s. 6d. 
to £4 10s.; cast iron pipes, l}in. to 2}hin., £7 to £7 5s.; 
3in. to 4in., £6 10s. to £6 15s.; 5in. to 8in., £6 5s. to 
£6 7s. 6d.; 10in. to l6in., £6 5s.; 18in. to 24in., £6 5s.; 
cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor 
plates, £3 10s. to £3 12s. 6d.—f.o.r. at makers’ works. 
Owing to a drop in the cost of spelter the outlook for 
galvanised sheet makers has distinctly improved. Iron 
and steel galvanised corrugated sheets, 24 gauge, in 
bundles, are quoted at £22 10s.—less the usual 4 per cent. 


Shipbuilding and Engineering. 


The urgency of Admiralty orders placed on the 
North-East Coast necessitates the shipyards, in common 
with the other armament and ordnance firms, being run 
day and night. The work on merchant vessels has all 
but ceased for the time being. The engineering trades 
continue to be briskly employed and overtime is the 
general rule at the establishments. Indeed, things were 
never more active than at present. 


The Coal Trade. 


; The position in the northern coal trade shows 
little alteration from last week’s features. Transactions 
are confined within extremely narrow limits. The available 
supply of tonnage continues wholly inadequate for 
requirements; while export licence troubles appear 
worse than hitherto, the number of definite refusals to 
issue these necessary permissions to ship steadily increas- 
ing, until business in certain sections of the market is 
practically stagnant. With this depressed state of affairs 
for prompt delivery, prospects are anything but rosy, and 
for definite loading the collieries would welcome business 
even at a discount of 6d. to 9d. per ton on present quota- 
tions. Indeed, most of the collieries, especially in the 
Blyth district, are suffering from shortage of trade, and 
are only kept employed with considerable difficulty, 
merchants withholding their orders, awaiting further 
developments. Buyers able to take delivery can dictate 
their own terms and best Blyths are as low as 19s., but 
for forward delivery holders still ask a minimum of 20s., 
with smalls at 13s. 9d. All other classes of steams are 
relatively weak, and trade is wanted. In the Durham 
section distinct easiness is apparent. An accession of 
tonnage for early loading would greatly improve the 
position of gas coals, as there are several orders in the 
market for large tonnage to load these qualities for the 
Mediterranean ports. An extensive inquiry circulating in 
the Durham market is that of the Paris, Lyons and Mediter- 
ranean Railway of France, which requires its usual quan- 
tities of coking fuel for delivery up to June next year. 
In normal times the quantity purchased is upwards of 
150,000 tons. Quotations per ton f.o.b. are as follows: 
—Northumberlands: Best Blyths, 19s. to 20s.; second 
Blyths, 16s. 6d.; unscreened, 15s. to 16s.; best smalls, 
13s. 6d. to 13s. 9d.; households, 20s.; Tyne prime steams, 
18s. 6d. to 19s.; Tyne second steams, 16s. 6d. to 17s.; 
special Tyne smalls, 15s.; ordinary smalls, 13s. Durhams : 
Best gas, 19s. to 20s.; second gas, 17s. to 17s. 6d.; special 
Wear gas, 22s. to 23s.; smithy, 17s. to 18s.; coking un- 
screened, 17s. to 18s.; coking smalls, 16s. to 17s.; best 
bunkers, 17s. to 17s. 6d.; ordinary bunkers, 16s. to 
16s. 6d. Foundry coke, 25s. to 27s. 6d.; furnace coke, 
27s. 6d.; gas coke, 27s. to 30s. 


Miners and their Pay. 


A special meeting of the Council of the North- 
umberland Miners’ Association has been called for 
to-morrow—Saturday—to consider a report of the repre- 
sentatives of the miners who, with a deputation of the 
Coalowners’ Association, waited on the Prime Minister 
on Wednesday with an interesting point regarding wages. 
Mr. Asquith was asked to give his definition regarding the 
recent war bonus of 15 per cent. in wages granted to the 
miners and the maximum scale obtaining in Northumber- 
land. The last ascertainment of the selling price of coal 
in the county brought the percentage up to 76, whereas 
the maximum is 65s. The miners claimed that upon that 
ascertainment they were entitled to 11 per cent. increase, 
whereas the owners contended that as the previous per- 
centage was 48, to which is added the war bonus of 15 per 
cent., making 60 per cent., the men were only entitled 
to 2 per cent. advance, the difference between the 63 per- 
centage reached and the maximum under the sliding scale 
of 65 per cent. Mr. Asquith was called upon to decide 
as to whether the maximum should apply in a case of this 
kind. 








SHEFFIELD. 
(From our own Correspondent.) 
Government Control and General Trade. 


REFERRING, in conversation with me, to the 
suggestion in this letter last week that definite provision 
might be made in all large steel works for the execution 
of a certain percentage of general or non-war business, 


the managing director of a steel firm concerned in the 
matter warmly endorsed the idea, which he considered 
quite practicable and a step in a very desirable direction. 
He pointed out one thing, however, which should not be 
overlooked. There are practically no iron or steel firms 
of any importance at all not engaged to some extent 
upon Government work, and the attitude of workmen 
to-day makes it almost impossible for firms to exist on 
general work alone. What is meant is this: The appeal 
to the manhood of the nation either to fight or work for 
the victory of the arms of the Allies has been so irresistible 
that no man of military age or even those too young or 
too old can now be induced to remain anywhere without 
a war service badge, so that any firm not supplied by the 
Government with these badges or buttons for distribution 
amongst its employees cannot hope to retain the services 
of the latter any longer than it takes them to secure jobs 
where munitions or tools required in their manufacture 
are being made. It follows, therefore, that for the success 
of any scheme for permitting a regular margin of general 
trade in the output of various works, Government control 
should be exercised over the whole—not over a certain 
number only—of the iron and steel firms in a district 
like Sheftield. That would at once settle the labour diffi- 
culty by entitling the men to wear a war service button, 
and when the State put this general control of works into 
operation it should not be very difficult to grant per- 
mission for a certain percentage of the possible output of 
each works to be definitely allotted to the fulfilment of 
non-war orders. Indeed, it is quite possible that this 
regularisation of output would prove very much to the 
benefit of the State, whilst also providing a more certain 
means of keeping open to some extent at least our general 
markets, both home and oversea, helping to balance our 
imports and exports, and incidentally increasing our 
national earning capacity at a time when we need every 
penny we can get. 


Within Reasonable Limits. 


There is, of course, I know, a good deal of general 
trade being done even yet, but the great uncertainty 
about how or when it can be put through is at times 
exceedingly embarrassing, and a little organisation just 
now would go a long way. This uncertainty cannot in 
the circumstances be entirely prevented, but it might be 
lessened, and if it could be done manufacturers would 
be enabled to get a better grip upon new markets now so 
available to them. As it is, the United States stands to 
reap practically all the benefits which we had anticipated 
having a good share in. If it were left with the manu- 
facturers themselves to propose a scheme whereby a 
percentage of general trade might be done, a plan would 
be, I fancy, soon forthcoming. At present there is the 
danger of time and machinery actually being wasted. 
Take file making, for instance. How many works, virtually 
monopolised by Government orders, can be run with such 
precision and care that none of the machines in the process 
are at any time idle ? Very few, if any. The fact is, in 
dealing with special orders only, some machines must 
be temporarily idle, and that is an opportunity for non- 
war work to be run through. What applies to file making 
is true also in several other departments of the steel trade, 
though even so there would not be that degree of regularity 
of general output that seems so desirable—at least within 
reasonable limits. 


Labour Problems. 


Some time back I mentioned the predicament 
in which crucible steel people were placed for the want of 
skilled men for furnace teams. Cokers and other odd men 
can easily be obtained, but teemers and drawers are as 
scarce as ever. In fact, the right kind of men cannot be 
obtained, apparently, for love or money, with the result 
that many ordinary crucible furnaces are idle and have 
been for a long time now. In view of the heavy demand 
for high-speed steel, this is very deplorable, as with the 
furnaces running at full capacity the output could be 
almost doubled. But there, again, supposing the furnaces 
were at full production, makers would be met by the 
difficulty that a dearth of skilled men prevails in the 
rolling departments. In many cases night shifts cannot 
be worked. The trouble is, as I think I pointed out once 
before, that when the war broke out many men joined 
the colours who ought really to have remained at home. 
No one, however, could have foreseen the stupendous 
development of the campaign, so that employers can 
hardly now be blamed for having assisted the men in 
their patriotic enthusiasm. Recently, however, an effort 
has been made to secure the return from the front of some 
of these men whose services are so much in demand in 
the steel works, though from what I learn the experiment 
has not been crowned with very great success. Firms are 
not receiving their old employees, but strange men, the 
majority of whom appear not to have the requisite know- 
ledge. One firm, for instance, had twenty men sent to 
it. They had come either from the front or from 
various training camps. All but eight of them left for 
different reasons before they had been there long and of 
the remainder very few had any real skill in the work they 
had come to do. Steel firms do not wish to complain, 
because it is a very trying time for everyone, but really, 
when the demand for steel is so great, is the question of 
the return of skilled men from the colours being tackled 
in a business-like manner ? 


The Export of Steel. 


The situation in the high-speed steel industry 
is one of the most trying imaginable, in consequence of 
the temporary complete suspension of exports to any but 
Allied countries—and even then under restrictions. It 
will be recalled that several weeks ago, when the possi- 
bility of tungsten or molybdenum steel reaching the enemy 
through neutral countries was realised, Sheffield manu- 
facturers themselves proposed to the War Trade Depart- 
ment the adoption of certain safeguards against this 
danger. These safeguards promised to be rather burden- 
some, but they were willingly agreed to in the interests 
of the nation. It was understood that when necessary 
preparations had been made an embargo would be placed 
on all high-speed steel, after definite notice had been given, 
and all steel goods certified by the Cutlers’ Company to 





contain no high-speed alloys were to be passed by the 





Customs officials at the various British ports without 
question. Then, before the preparations had been eo). 
pleted, and without notice, the embargo was put into 
operation, and as it was impossible for ordinary Customs 
officers to distinguish between carbon and high-speed 
steel, all steel consignments were held up at the ports 
until many thousands of tons were involved, including 
cutlery and every kind of steel production, very much, of 
it absolutely innocent of high-speed alloys. The reason 
was that the authorities had become aware of high-speed 
steel reaching the enemy and were determined to stop the 
traffic at once. 


A Way Out. 


There seems no room for doubt that such export 
business had actually taken place and in pretty consider. 
able quantities. It was so easily done. Some firm jn 
Holland, Denmark or Norway, say, bought a great deal 
more than goes in such directions in normal times. A 
German agent came along, made a tempting offer for tiie 
steel and it became his. In some cases, no doubt, the 
whole thing was a put-up job by German agents; but 
business of that kind has been now very effectively 
scotched. The scotching process, however, bears very 
heavily upon the great majority of Sheffield high-spced 
steel exporters, who are straight-dealing and patriotic — 
firms who would rather close up than supply Germany, 
These people are in the embarrassing position of ha\ ing 
made large quantities of high-speed steel for regular 
overseas customers against whom no suspicion could be 
entertained and of finding themselves unable to forward 
it. The embargo is all-embracing and emphatic. ‘he 
steel has been made to specification—a specification, 
perhaps, that will suit the purposes of no one but the 
customer for whom it was made—and there it lies in the 
works to-day, spoiling. Could no way out be made from 
this im ? As it is, the stuff is wasting, good monvy is 
lying idle and markets are being lost. In one case I know 
of the consignment is only about two or three hundred. 
weights of assorted high-speed steel and tools for agents 
in Denmark who have regularly taken the same quantity 
for the past twenty years. There could be no objection 
raised to that, but the embargo is on it, and it must stay 
in Sheffield. 


No Fear of Shortage. 


So far as carbon steel is concerned, the original 
difficulties have been surmounted, and exports under 
certificates are proceeding quite smoothly, but high-speed 
steel manufacturers are in a positive mess. They have, 
I believe, just made fresh representations to the War 
Trade Department and are in hopes that some good may 
result. Presumably the Government’s great concern is 
to be quite sure that sufficient high-speed steel is being 
made to ‘‘ go round ”’ for ourselves first and next for the 
Allies. It is, of course, consuming enormous quantities 
but could not the fear of shortage be assuaged by the 
Government taking control of every high-speed steel- 
making department in Sheffield, absorbing all it requires 
and allowing manufacturers to supply legitimate oversea 
customers out of the surplus: As it is, there are makers 
here who have never received a direct order from the 
Government, though they would gladly do so. Indeed, 
if the Government asked for their entire output they would 
be prepared temporarily to drop oversea business, or as 
much of it as refers to neutrals. If all the crucible furnaces 
could be got going and kept going I believe there need not 
be the slightest fear of a shortage, now that the tungsten 
powder problem is virtually settled. Sheffield stands at 
the present moment as the world’s sole market for this 
steel, since Germany and Austria are off the map and 
America requires all she can make. We can supply all 
our own needs and still have a generous margin for export. 
All that is required is a little organisation of the trade 
for the war period only. In any case, relief from the 
existing chaotic state of things would be welcomed, and 
it is to be hoped that by the time this appears in print 
some signs of relief will be manifest as a result of the efforts 
being made to that end by manufacturers. 


Round the Works. 


The restrictions already explained make manu- 
facturers very chary about accepting oversea business for 
high-speed tools, though plenty of it is being offered. 
In fact, in almost every direction one hears the same story. 
It is no longer a question of securing orders, but how to 
execute those pressed upon firms here. Price is very 
frequently quite a secondary matter, and often quotations 
made unreasonably high for the purpose of evading busi- 
ness are accepted. A manufacturer told me this week that 
he had sent one crate of goods to a port three times before 
a steamer could be caught, such is the congestion on the 
railways. In the cutlery works trouble is being experi- 
enced just now with the razor grinders, whose case I may 
deal with next week. The cutlery trade generally is in 
a particularly healthy condition. One manufacturer 
assured me that even in normal times the present volume 
of non-Government work would be considered very good. 
Chiefly, the pressure is on account of home requirements, 
and includes table blades, razors and scissors, particularly 
pocket scissors. Electroplate, too, is quite good for flat- 
ware, but indifferent for hollowware. The overseas 
demand is not quite so brisk, but Canada is buying very 
well just now. Australia and New Zealand are not good 
customers at the moment. They had been buying largely 
in the cheap German markets and scarcely understand 
yet the higher prices for better-class British articles, 
though they will undoubtedly come in presently. India’s 
requirements have tailed off rather, and South America 
and the West Indies are very poor buyers. In raw material 
and billets there appear to be no changes to record. 


Fuel. 


The steam coal market is showing a weaker 
tendency, following the smaller tonnage dealt with for 
shipment at the Humber ports, where it is very difficult 
to secure licences permitting export to other than Allied 
countries. Local consumption keeps on a large scale, 
but although many works are taking heavy extra supplies 
to put in stock, there is at the moment a considerable 
tonnage on offer, with a certain amount of forced selling 
in evidence. The small fuel market is much easier, this, 
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too, being attributable to the smaller tonnage going for 
shipment, assisted by the temporary falling off in the 
demand from the cotton mill districts, where the ‘‘ wakes ”’ 
jolidays are in full swing. Prices are inclined to lower 
jevels. Prices of steam coal are per ton at pit as follows : 

Best South Yorkshire hards, 16s. 3d. to 16s. 6d.; best 
Derbyshire hards, 16s. to 16s. 3d.; second quality, 15s. 
to 15s. 6d.; steam cobbles, 15s. to 15s, 6d.; steam nuts, 
j4s. 6d. to 15s. 








SCOTLAND. 
(From our own Correspondent.) 
Government Control of Works. 


A LARGE number of the steel works in Scotland 
are already under Government control, and it seems almost 
certain that sooner or later they will all be in a similar 
position, Meetings held within the last few days indicate 
that before long a large proportion of the works at present 
supplying ordinary consumers will be wholly engaged 
in the production of shell bars and other munitions of 
war. This rounding up of the works has become entirely 
necessary in view of the inability of mills to cope with 
the extraordinary and increasing demand under the 
present arrangement. What the effect on ordinary 
business will be is hard to determine, but it appears as 
if the elimination of private enterprise will necessarily 
follow. Until now ordinary consumers have been able 
to secure the bulk of their requirements from local mills 
augmented by supplies from America, If the supplies 
from America remain available the position need not 
be unduly aggravated, but the latest reports from that 
country, indicating a great expansion for internal purposes 
in the light of recent happenings, coupled with the increas- 
ing Government control of Canadian mills, points to a 
further complication of the situation. What the actual 
position will be a month or two hence cannot yet be 
definitely stated, but the complete absorption by the 
Government of all producing works is certainly fore- 
shadowed. Apart from the elimination of private 
business, which after all was only to be expected, this 
change in the position of the works will, so far as can be 
ascertained at present, make little difference to those 
chiefly concerned, unless, as has been the case with others, 
it should turn out to be entirely beneficial. 


Labour. 


A great effort is being rhade by the labour societies 
to organise labour in order to regulate week-end work. 
In connection with this movement the engineers have 
already enrolled 600 volunteers, and these workers will be 
formed into squads of 50 men each and will be sent out 
as relief parties. A considerable addition to this number 
is likely to be made in the course of the week. 


Shipping at Glasgow. 


ireat activity prevails at Glasgow harbour. 
The tonnage in port is larger than ever before and con- 
siderable congestion exists. Coal shipments for the past 
week totalled 110,040 tons, the best figure this year and 
the second highest in the history of the port. The highest 
record was in May, 1912—122,900 tons—but that was 
after a five weeks’ coal strike and represented a gather-up 
of orders. Last week’s total is therefore a legitimate 
record, Exports during the week included 3300 tons iron 
and steel to France, 2310 tons iron and steel to Japan, and 
395 tons locomotives to Rosario. The imports included 
25,000 tons of iron ore, while an interesting item was 
the import of 186,000 carbons for electric lighting. Neutrals 
are buying old steamers at almost any price. For instance, 
the steamer Castlefield—now named Torvig—which was 
sold in February, 1914, for about £9500, has again changed 
hands, to foreigners, for about £15,200, while the Trevaylor 
-now the Sifnos—which was sold in 1911 for about 
£7500, has been sold again for about £30,000. The first 
works out at about £7 per ton and the other at about £12. 
Both these boats are twenty-five years old, the first of 
iron and the second of steel. A further indication of the 
cost of second-hand tonnage was the price realised by an 
eight-year-old single-deck steel boat the other day, viz., 
£23 per ton. 





Pig Iron. 


Scotch makers report that -while deliveries are 
maintained on a heavy scale new business continues rather 
slow. Prices for ordinary iron remain firm and makers 
are now quoting 105s. per ton for hematite. There are 
68 furnaces in blast in Scotland at present, one more than 
a week ago and 13 more than in the corresponding week 
of last year. The warrant market was rather more active 
during the past week and the turnover amounted to 
18,000 tons. Sellers, however, were more in evidence 
and the tone was rather easier. Cleveland iron closed at 
64s. 24d. per ton cash buyers, compared with 64s. 9d. in 
the preceding week. Warrant stores now amount to 
142,350 tons, against 91,321 tons in the same period last 
year. 


Quotations. 


The prices of Scotch makers’ iron are unchanged 
and are quoted as follows :—Monkland, f.a.s at Glasgow, 
No. 1, 79s. 6d.; No. 3, 78s.; Govan, No. 1, 79s.; No. 3, 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 
84s. 6d.; No. 3, 79s. 6d.; Gartsherrie, Calder and Langloan, 
Nos. 1, 85s.; Nos. 3, 80s.; Summerlee, No. 1, 86s.; No. 3, 
81s.; Glengarnock, at Ardrossan, No. 1, 86s.; No. 3, 81s.; 
Eglinton, at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; 
Dalmellington, at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, 
at Leith, No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 
86s.; No. 3, 81s. per ton. 


Finished Iron and Steel. 


All branches of the iron and steel trades continue 
very active, and judging from the steadily increasing 
Government requirements there is every prospect of the 
capacity of the works being taxed to their utmost. More 
difficulty is being experienced in placing private contracts. 
Values have all a hardening tendency, but in most branches 








actual prices are a matter of arrangement. Steel makers 
report that their works are chiefly engaged in the produc- 
tion of steel bars, and very little mercantile business is 
passing through. The inquiry for shipment is more 
extensive. Black sheet makers are exceedingly hard 
pushed, especially for jin. sheets. The present quotation 
for this size is £11 5s. to £11 10s., less 24 per cent. either 
for home or export delivery. The tremendous drop in 
the price of spelter, which is now quoted about £60, as 
against £120 not so very long ago, will have a stimulating 
effect on the galvanised sheet trade. Black-painted flat 
and corrugated sheets were being substituted, but now 
the ordinary galvanised sheet will appear on the market 
at a more reasonable price. Considerable activity exists 
in the malleable iron trade, particularly for the products 
of transatlantic billets. ‘‘Crown”’ iron bars may be 
quoted £10 12s. 6d. net for export and £11, less 5 per cent., 
for home delivery. Some makers are asking from 2s. 6d. 
to 5s. per ton more. Steel bars are quoted £11 to £11 10s. 
net export delivery and £11 10s. to £12, less 5 per cent., 
for home. In the case of these prices also makers in some 
instances are obtaining 5s. to 10s. per ton extra. Structural 
engineers have a great deal more work on hand than they 
can conveniently deal with, owing largely to a shortage 
of skilled workers. 


Scotch Steel and Iron Imports. 


The following is a statement of the imports of 
iron and steel manufactures into Scottish ports during 
July :—Steel bars, angles, &c., ex Japan, one ton, value 
£38; ex United States, 1396 tons, value £10,458. Iron 
or steel hoops and strips, ex Belgium, 14 tons, value £121 ; 
ex United States, 2224 tons, value £18,325. Steel plates 
and sheets, not under hin. thick, ex United States, one ton, 
value £18; under }in. thick, ex Netherlands, 21 tons, 
value £320. Total, ex Japan, Belgium and the Nether- 
lands, 36 tons, value £479; ex United States, 3621 tons, 
value £28,801. 


Prices of Steel. 


At a meeting of the English and Scottish Steel 
Makers’ Association held in London during the week, it 
was decided not to make any alteration in prices at present. 
The extra for oiling steel plates was increased to 7s. 6d. 
and 15s. per ton for plates jin. up and also under. The 
price of cut and patent nails has been advanced 10s. per 
ton. This will now make the price of cut steel clasps, 3in. 
to 6in. basis, 13s. 9d. per ewt. Dog spikes are 14s. 9d. per 
ewt. Terms less 5 per cent. 


The Coal Trade. 


General conditions in the coal trade continue 
very brisk. The market is firm, and although there has 
been a slight easing in prices the tendency is upward. 
The home and industrial demands are well maintained, 
but exports are inclined to be heavy owing to the con- 
tinued restrictions. Splint coals are very well placed 
and supplies are not easy to secure, while ells are also in 
a satisfactory position. Navigations are still very busy 
and ordinary steams are now much more in demand. 
Washed produce is more plentiful and quotations are 
inclined to ease a little. The position at the Fifeshire 
collieries is hardly so satisfactory as it might be. This 
is due in a measure to the difficulty in securing licences, 
particularly for Swedish destinations, for which a large 
quantity of first-class steams have been sold under contract. 
Taken all round, however, the position is good and prospects 
are encouraging. Shipments bulk extremely well and the 
total for the past week of 254,522 tons compares with 
257,702 in the preceding week and 200,231 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow 18s. to 18s. 3d.; splint, 18s. to 24s.; naviga- 
tions, 21s. 6d. to 23s. 6d.; steams, 15s. to 17s. 6d.; treble 
nuts, 19s. to 19s. 3d.; doubles, 17s. to 17s. 3d.; singles, 
16s. to 16s. 6d.; best screened navigation coal, f.o.b. at 
Methil or Burntisland, 24s. 6d. to 25s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


THE coal market has been in a somewhat sluggish 
condition. Business has been very difficult and slow, 
the regulations now governing shipments having a restrict- 
ing effect. The position is not improved by the attitude 
adopted by the Miners’ Executive towards the award of 
the President of the Board of Trade as regards the points 
in dispute over the new coalfield agreements. The award 
of Mr. Runciman was issued on Monday night, and the 
gains and losses according to the respective demands of 
the owners and workmen are as follow :—Workmen 
demanded abolition of old standard rates and establish- 
ment of new standard for 1915. This was conceded, but 
“the alteration shall not in itself effect an immediate 
change in wages.”’ Surfacemen get a new standard rate 
of 5s. per day and all underground day workmen previously 
earning less than 5s. shall be raised to 5s. Other under- 
ground workmen shall be paid the existing standard rates 
adjusted or the rates applicable under the Minimum Wage 
Act, plus 50 per cent., whichever are the higher. Ten per 
cent. is to be added to the new standard to form the 
minimum. The workmen asked for a six-hours’ shift on 
Sunday nights. This was conceded at collieries where 
the practice now obtains, but at other collieries Sunday 
night shifts are to be eight hours. The men proposed 
that there should be no alteration in the method of weighing 
and screening coal except by mutual agreement. This 
was conceded. The proposal of the workmen that meal 
times should be extended from twenty minutes to half an 
hour was refused. The demand of the men that the extra 
half-hour worked by men handling coal on the surface 
should be extended so as to apply to all surface men was 
refused. The demand that house coal be supplied to 
heads of families residing in apartments, to workmen 
on compensation and workmen who are ill was refused. 
The demand by the miners that there should be a joint 
audit of the owners’ books was agreed to. With regard 
to the bonus turn, six turns to be paid for five worked, 
and that it should apply to all afternoon and night work- 








men, Mr. Runciman decided that this is not to apply to 
enginemen, stokers, pump men, mechanical staff, banks - 
men and officials. The owners made four demands, all 
of which failed. These were :—(1) The right at certain 
times not to give employment to all workmen; (2) to 
institute the double shift when necessary ; (3) a medical 
examination of all applicants for work, and (4) the increase 
of the price of house coal to workmen by 50 per cent. 
With regard to the selling price and equivalent, Mr. 
Runciman made an important change. In future the 
cost of transit from the colliery to the sea is to be added 
to the selling price, but the amount of workmen’s house 
coal is deducted. The independent chairman is to con- 
sider a fair equivalent net selling price whenever there is 
an alteration sought in the rate of wages and to take all 
the old factors into consideration. The principal objection 
of the miners is to the decision of the President of the Board 
of Trade to exclude from the benefits of the bonus turn 
on the night shift the enginemen, stokers, &c. 


LATER. 
New Agreement Deadlock. 


A meeting of the Conciliation Board for South 
Wales and Monmouthshire was held on Wednesday, but 
there was no favourable turn in the position of affairs, - 
arising through the miners’ leaders declining to accept the 
decision of Mr. Runciman in regard to the bonus turn. 
Mr. Winstone informed the owners that the workmen were 
unable finally to agree to the new terms. He asked that, 
subject to leaving this question for further consideration, 
the agreement should be put into operation and that the 
application of the workmen for an immediate advance in 
wages should be taken into consideration, also that any 
advance awarded should be retrospective as from the day 
of the return to work of the men after the strike on July 
20th. Mr. F. L. Davis, on behalf of the owners, said they 
were prepared to accept the whole of the terms of Mr. 
Runciman’s award and to sign the agreement that day, 
but they could not accede to the request of the workmen 
to leave the one clause referred to in abeyance, neither 
could they consider the application for an increase in 
wages until the agreement had been signed. They were, 
however, issuing instructions to the members of the 
Coalowners’ Association to pay the advance to the surface 
workmen and the money due under the six turns for five 
provision as and from July 20th. The meeting was then 
adjourned. At the time of writing, no date has been fixed 
for the interview which the miners’ leaders are seeking 
with the Cabinet Ministers. 


Home Consumption Coals. 


The Home Consumption Coal Sales Committee 
for South Wales and Monmouthshire has completed its 
draft of a working scheme, which will be submitted to the 
Coal Exports Committee. There are still numerous details 
to be settled among themselves, but the intimation has 
been made that any consumer who considers himself 
aggrieved through being unable to obtain supplies under 
the Coal Prices (Limitation) Act should apply at once to 
the Home Consumption Coal Sales Committee at the 
Exchange, Cardiff, and this Committee will investigate 
and deal with the complaint with a view to its adjustment. 
At a meeting of the Committee last week-end a circular 
which had been sent out to all coalowners by Sir Owen 
Philipps, K.C.M.G. (Chairman of the Celtic Collieries, 
Limited), was considered. In this circular Sir Owen 
Philipps submitted an alternative scheme, but the Com- 
mittee took no action on it and decided to continue with 
its own proposals. The suggestions of Sir Owen Philipps 
were that the books of all the South Wales and Monmouth- 
shire collieries should be examined by an agreed firm of 
chartered accountants not resident in South Wales who 
should certify at the end of every quarter or half-year 
the total sum which each colliery has received for its 
coal in excess of 4s. per ton increase for the corre- 
sponding period during twelve months ending June 30th, 
1914. The excess received over 4s. per ton should be 
paid into a pool, which is to be divided amongst all the 
collieries in proportion to their output for the said quarter 
or six months. Provision was made that if the coal of 
any colliery, a party to the agreement, be found to have 
been sold at less than 4s. per ton increase, the difference 
should be adjusted on the basis of a statement prepared 
by the chartered accountant, so that those collieries 
which had received more than the average increase should 
make a payment from the pool to those collieries which 
had obtained less than the average increase. Subject 
to the above being agreed as a basis, all the collieries 
should undertake to sell for internal consumption at least 
the same proportion of their output as in previous years, 
and in the event of home consumption increasing the 
Committee should have power to instruct all the collieries 
to increase their sales for home consumption in like 
proportion. Under this schenie Sir Owen Philipps 
claimed that every colliery in South Wales would bear an 
exactly equal share of the burden of the Act in proportion 
to its output. No colliery would be tempted to limit 
supplying the reasonable requirements of their customers 
for home consumption, as every colliery would know 
that its interests were protected by the pool. 


House Coal Prices. 


Cardiff retail coal merchants have agreed that 
best house coals should be reduced to the public forthwith 
to 33s. per ton, this being a reduction of 5s. per ton. This 
course has been adopted, although, as they state, no 
definite notification had been received from the collieries 
with regard to the reduction to be granted to the trade 
through the introduction of the Price of Coal (Limitation) 
Act. but it was confidently expected that the provisions 
of this Act would be respected by the coalowners. 


Export Licences. 


During the past week or so licences to export 
coal have been granted more freely, especially to France. 
It is rumoured that the requirements of France will next 
year run to 20,000,000 tons, and if this is so, exporters 
are beginning to think that with probable big demands 
for Italy and Russia, there will practically be no coal left 
to export elsewhere. At the moment the chief complaint 
of merchants regarding the issue of licences is that there 
is so much delay in receiving the actual licence from the 
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War Trades Department after exporters have received | higher figures. Smalls, throughs and nuts are on the 


notification from the Coal Exports Committee that it 
recommends that their applications should be granted. 


Labour Troubles. 


As a result of a dispute between the management 
and the men on the day-wage question, 600 men at No. 9 
pit, Tylorstown, belonging to D. Davis and Sons, came out 
on strike last week-end against the advice of their leaders. 
After being out for four days work was resumed on Tues- 
day, the management agreeing to discuss the men’s 
grievances on condition that work was resumed immedi- 
ately. There is a very restive feeling among the members 
of the Cardiff branches of the National Union of Railway- 
men. At a meeting this week they instructed their 
executive to take action for improving their conditions. 
The men are dissatisfied with the war bonus arrived at 
some time ago, viz., 3s., to those earning under 30s. and 
2s. for men earning over 30s. The men instructed their 
Committee to give the necessary notices to terminate 
the agreement arrived at on the outbreak of war, seeing 
that the truce was arrived at on the understanding that 
the standard conditions of railwaymen in general should 
not be lowered. Failing national action the men ask the 
Executive Committee to give permission for a South 
Wales movement, as they consider the cost of living in 
South Wales is greatly in excess of that in other parts 
of the country. The action of the men is not intended 
as a threat to strike, as they believe that negotiations 
with the management would be successful. The strike 
of coal tippers at the Swansea docks, which has lasted a 
month, resulting in five tips being at first idle and latterly 
nine, was settled this week so far as to enable work to 
be restarted. The men’s suggestion relating to the pooling 
of wages, &c., will be discussed later. 


Current Business. 


Operations on the coal market have been on a 
hand-to-mouth basis and the volume of business generally 
has been small. Towards the end of last week there was 
a spurt in chartering, which led to the belief that coals 
would stiffen up and recover from the extremely irregular 
conditions prevailing. There was quite a rush on the 
part of owners to get in, and there was more chartering 
in three days than had been seen for a whole fortnight or 
more. The result was that coals took a steadier turn as 
stems filled up, but the rate of chartering last week-end 
has not been maintained, and the result is that coals are 
barely keeping up to the steadier tone shown, proving 
that it was more sentimental than otherwise. Second 
Admiralties are nominally quoted at 25s., but 24s. is 
nearer the mark at which actual transactions can be 
arranged. Drys and Monmouthshires are also quiet, best 
black veins not being worth more than 24s. to 25s. and 
Western Valleys 23s. to 23s. 6d. Bituminous coals share 
the weak tone, while smalls are depressed. Stocks are 
heavy and will take some time to work off. Best bunkers 
command 19s. to 20s. and seconds 18s. to 19s., but the 
weakest section of the whole market has been cargo sorts, 
which have been freely obtainable at prices ranging from 
10s. 6d. to 12s. 6d. Patent fuel continues firm, as outputs 
are so reduced through shortage of labour. Quotations 
are 33s. to 35s. Pitwood is a dull and inactive market at 
24s. to 25s. 


LATER. 


There has been no particular movement in coal values, 
but the indications are that prices are likely to suffer on 
account of the shortage of tonnage. Supplies in dock are 
gradually shrinking and ready -tonnage is very scarce, 
judging from the paucity of chartering and the advance 
in outward rates. For Genoa 27s. 6d. has been conceded, 
and inasmuch as many collieries are on the verge of a 
temporary stoppage, colliery owners will probably be 
ready to make fairly substantial concessions in coals in 
order to assist merchants to pay the high freight rates 
demanded for prompt vessels. New business continues 
quiet, and there is no encouragement for merchants to 
operate with the outlook in the coalfield ominous. The 
fear is that if there is not a complete suspension of work 
on the part of the miners due to their resentment at the 
delay in fixing up the new agreement, the possibilities are 
that many men will ** down tools ” in the different districts 
as a protest. While, however, there is no material change 
in the nominal prices of coals, pitwood has suddenly 
advanced sharply. For some time the demand has been 
slow and sellers have been unable to lift prices above 
24s. to 25s. for ordinary sizes. Now, however, supplies 
have got rather short and with an improved demand 
values have jumped to 28s. to 30s. and in some cases for 
half sixes and half 9ft. lengths 3ls. and even more is being 
demanded. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 24s. to 25s.; ordinaries, 
23s. to 24s.; best drys, 26s. to 27s.; ordinary drys, 24s. 
to 26s.; best bunker smalls, 19s. to 20s.: best ordinaries, 
18s. to 19s.: cargo smalls, lls. 6d. to 12s. 6d.; inferiors, 
10s. 6d. to lls. 6d.; washed smalls, 2ls. to 22s.; best 
Monmouthshire black vein large, 24s. to 25s.; ordinary 
Western Valleys, 23s. to 24s.; best Eastern Valleys, 22s. 
to 23s.; seconds Eastern Valleys, 20s. to 22s. Bituminous 
coal: Best households, 23s. to 24s.; good households, 22s. 
to 23s.; No. 3 Rhondda large, 25s. to 26s.; smalls, 19s.-to 
20s.; No. 2 Rhondda large, 21s. to 22s.; through, 19s. to 
20s.; smalls, 14s. to 15s.; best washed nuts, 26s. to 26s. 6d.; 
seconds, 23s. to 24s.; best washed peas, 24s. to 24s. 6d. 


seconds, 2ls. to 22s. Patent fuel, 33s. to 35s. Coke: 
Special foundry, 42s. to 43s.; good foundry, 38s. to 40s.; 


25s. 


furnace, 32s. to 34s. Pitwood, ex ship, 24s. to 


Newport (Mon.). 


The market, which last week-end showed signs 
of improving slightly, has developed an easier tone this 
week due to so little fresh business being placed and the 
difficulties of tonnage. Outputs continue on a fairly 


good scale, with the result that supplies are in excess of 
requirements; while, however, sellers are ready to meet 
buyers on very favourable terms for, prompt loading, they 
decline to do business ahead on the same basis and quote 





quiet and weak side, but patent fuel and pitwood are 
unaltered. Approximate prices:—Steam coal: Best 
Newport black vein large, 24s. to 25s.; Western Valleys, 
23s. to 23s. 6d.; Eastern Valleys, 22s. to 22s. 6d.; other 
sorts, 20s. to 21s. 6d.; best smalls, 18s. to 18s. 6d.; seconds, 
l6s. to 17s. 6d. Bituminous coal: Best house, 21s. to 
22s.; seconds, 20s. to 21s. Patent fuel, 32s. to 33s. 
Pitwood, ex ship, 24s. to 25s. 


Newport Metal Market. 


Work continues at full pressure in the iron and 
steel trades, but there is at the moment little future busi- 
ness under negotiation, although urgent orders for imme- 
diate execution have been booked. Values are well 
upheld and there is every prospect of full work to the end 
of the year. At the bar mills output is maintained, prices 
remaining unaltered at £7 5s. for both Siemens and 
Bessemer. Rails also are unchanged on the basis of 
£9 5s. for heavy sections. Welsh hematite is round about 
105s., although in some places 107s. 6d. is indicated. 
Iron ore is steady at 24s. for best Rubio. Tin-plates are 
quiet, but works are well engaged. Prices are 18s. 3d. 
for 20 x 14, and 36s. 6d. for 28 x 20. Very little fresh 
business is, however, being arranged. 


Swansea. 


Anthracite coals continue in good demand, with 
the result that values are not only maintained but in 
some cases are higher. Swansea Valley large is stronger, 
while machine-made cobbles are firmer, and French and 
stove nuts command advanced figures. Rubbly culm 
and duff are steady. Steam coals are rather slow and 
prices tend to weakness. Approximate quotations :— 
Anthracite: Best malting large, 28s. to 30s. net ; second 
malting large, 27s. to 27s. 6d. net ; big vein large, 28s. 6d. 
to 32s., less 2} per cent.; red vein large, 23s. to 24s. 6d., 
less 24 per cent.; machine-made cobbles, 36s. 6d. to 41s. 6d. 
net; French nuts, 38s. 6d. to 44s. net; stove nuts, 
38s. 6d. to 42s. net; beans, 26s. 9d. to 3ls. 9d. net; 
machine-made large peas, 19s. to 20s. net ; rubbly culm, 
lls. 6d. to 12s., less 24 per cent.; duff, 6s. 6d. to 7s. net. 
Steam coal: Best large, 26s. to 27s., less 24 per cent.; 
seconds, 23s. to 25s. 6d., less 24 per cent.; bunkers, 19s. 3d. 


to 21s., less 2} per cent.; smalls, 14s. to 16s. 6d., less 24 per 
or 


cent. Bituminous coal: No. 3 Rhondda large, 25s. to 
27s., less 2} per cent.; through and through, 22s. 6d. to 


24s. 6d., less 24 per cent.: smalls, 20s. 9d. to 32s., less 
24 per cent. Patent fuel, 30s. to 32s., less 2} per cent. 


Tin-plates, &c. 


There has been a slight improvement in produc- 
tion at the tin-plate works, but the restricted exports 
have caused a decline in values. The various steel works, 
spelter factories, &c., are engaged at full pressure. The 
following are the official quotations from the Swansea 
Metal Exchange :—Tin-plate and other quotations : 
I.C., 20 x 14 x 112 sheets, 18s. 3d.; I.C., 28 x 20 x 56 
sheets, 18s. 9d.; I.C., 28 20 112 sheets, 36s. 6d.; 
I.C. ternes, 28 x 20 112 sheets, 33s. 6d.; galvanised 
sheets, 24 g., £17 to £17 5s. in bundles ; block tin, £150 5s. 
per ton cash, £151 10s. per ton three months; copper, 
£65 5s. per ton cash, £66 7s. 6d. per ton three months. 
Lead: English, £22 10s. per ton; Spanish, £21 12s. 6d. 
per ton. Spelter, £64 per ton. Iron and steel :—Pig 
iron: Standard iron, 64s. 9d. per ton cash, 65s. 2d. one 
month; hematite mixed numbers, 95s. per ton cash, 
95s. 6d. one month ; Middlesbrough, 65s. 2d. per ton cash, 
65s. 7d. one month; Scotch, 71s. 14d. per ton cash, 
71s. 73d. one month; Welsh hematite, 105s. dd.; East 
Coast hematite, nominal; West Coast hematite, nominal. 
Steel bars: Siemens, £7 5s. per ton; Bessemer, £7 5s. 
per ton. Steel rails, heavy sections, £9 2s. 6d. per ton. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, August IIth. 


THE continued rush of orders for munitions, which have 
largely gravitated to the Pittsburg district, has left very little 
surplus capacity for the rest of the year. Much of the new 
business is going to Western mills and these will soon fill up. 
Enormous shipments of shell and other munitions are now 
starting from Atlantic ports, the volume of which will be 
determined by the amount of shipping facilities available. An 
unfortunate development is the spirit of speculation, especially 
in pig iron, which the greater interests are doing their best to 
discourage. The unfilled tonnage of Steel Corporation is now 
in excess of 5,000,000 tons and is steadily growing. Independents 
report a corresponding increase. Pig iron production, which 
on January Ist was at the rate of 18,000,000 tons a year, is now 
32,000,000 tons, and to all outward appearances may reach the 
enormous total of 40,000,000 tons a year. Both basic and 
Bessemer are climbing in prices and demand. The situation 
is getting critical. A number of steel mills are already out of 
the market for the rest of the year, and this is only August. 
Others can take very little more business. There are inquiries 
in the Philadelphia market for 145,000 tons steel bars. New 
Jersey makers of munitions have need of 32,000 tons steel bars, 
which they find difficulty in placing. The General Electric 
has placed orders for 15,000 tons at Pittsburg out of 30,000 tons 
wanted. The demand for large rounds has been very heavy 
at 24 to 3cents. A Canadian steel concern secured 10,000 tons 
Bessemer billets at Youngstown, Ohio. The Baldwin Locomo- 
tive Works is putting 23,000 tons of structural material into 
new buildings near Philadelphia for the manufacture of 
munitions. The volume of July rail orders was 242,000 tons, 
including an order from Russia for 160,000 tons, besides 5000 
tons spikes and other track material that will fill 50,000 kegs. 
Galvanised sheets continue very active at 4 to 4.40. The whole 
situation is disturbed by the rush of orders, the limit of which 
no one can tell. Copper has started downward under heavier 
production and accumulated supplies abroad. The present 
dullness is in part due to the over-buying during June, when 
consumers were unduly apprehehnsive of an advance, possibly 
25 cents, for electrolytic. Domestic consumers have been 
holding off, having no faith in the persistence of unusual quota- 
tions. But it must be remembered that the munition require- 
ments will soon call for large supplies of copper. Exports since 
January Ist, 154,234 tons. 











FORTHCOMING ENGAGEMENTS. 


FRIDAY AND SATURDAY, SEPTEMBER 3rp anv dry, 


THe Royat Sanirary Institute. —In the Permanent 
Art Gallery, Brighton. Provincial Sessional eetiny. 
Friday :—10.30 a.m.: Discussion on ‘Indian Sanitation ” 
(1) “Sanitary Problems in Hospitals for Indian Troops in 
England,” by Major S. P. James: (2) “ The Use of Stor 
Water Drains to Ensure Safe Water Supplies being obtaini{ 
from Polluted Catchment Areas © by Major C. C. Murison 
12 noon: Discussion on ‘* Camp Sanitation,” to be opened |,y 
Lieut.-Col. H. R. Kenwood. 2 30 p.m.: Visit to the Kitchener 
Indian Hospital. 3 p.m.: Visit to the Royal Pavilion Hospital, 
8.30 p.m.: oo by his Worship the Mayor at the Per. 
manent Art Gallery, Saturday :—10.30 a.m.: Discussion on 
‘“* Maternity and Child Welfare,” to be opened by Dr. Philip 
Boobbyer. 12 noon: Discussion on ‘‘ The Final Report of t}\. 
Royal Commission on Sewage Disposal,” to be opened by Pr. 
Samuel Rideal and Mr. J. D. Watson. 2.30 p.m.: Visits will 
be made to Shoreham Camp and the Brighton Electricity Works. 
TUESDAY to SATURDAY, SEPTEMBER 7r# to) Liliy, 
BRITISH ASSOCIATION FOR THE ADVANCEMENT «y 

Annuai meeting in Manchester. 


THE 
SCIENCE, 


WEDNESDAY, SEPTEMBER 15th. 


Tue Institution oF Minina ENGINEERS.—Annual general 
meeting at the Hotel Metropole, King-street, Leeds. Wed 
day, September 15th: 2.30 p.m., annual general meetin, 
The following papers will be read or taken as read :—-‘* Some 
Effects of Earth-movement on the Coal Measures of the Sheffield 
District (South Yorkshire and the Neighbouring Parts of Derby. 
shire and Nottinghamshire),”’ by Professor William George 
Fearnsides ; ‘‘ Compressed Air for Coal Cutters,’? by Mr. Sam 
Mavor; ‘‘ Gas Producers at Collieries for obtaining Power and 
By-products from Unsaleable Fuel,”” by Mr. Mansfeldt Henry 
Mills. The following papers will be . for discussion : 
* Boring and Drilling on Oilfields,’”” by Dr, Paul Dvorkovitz ; 
‘** American Coal Dust Investigations,” by Mr. George 8S. Rice. 
Thursday, September 16th: Excursion to Maltby Main and 
Bentley collieries at 9.50 a.m. 








CATALOGUES. 


W. D. Hovucuton anp Co., Limited, Sankey Wire Mills, 
Wire Rope and Bright Steel Bar Works, Warrington.—This is 
a catalogue dealing with the firm’s wire ropes. It is divided 
into five sections—mining, general engineering, marine, trawling 
warp, and steel ploughing. Those who use wire ropes will, we 
think, find it very useful. 


From the Stow Manufacturing Company, of Birmingham, 
N.Y., we have received a little book dealing with various 
kinds of electric tools, some of which we described recently in 
our articles on electrical appliances for workshops. The tools 
dealt with in this booklet are a two-spindle drill, a lin.—2in. 
electric breast drill, a universal drill, drills for heavy work, 
the Stow friction sensitive drill, a radial flexible boring machine, 
the Stow suspension drill, portable emery grinders and the Stow 
general utility too!. The latter is for die sinking, drilling, bufting, 
grinding, screw driving and miscellaneous uses. This machine ix 
built for all kinds of current and in various sizes. The London 
agent for these tools, it will be remembered, is the Selson 
Engineering Company, of 85, Queen Victoria-street. 

A WELL got up handbook dealing with structural steel has 
been forwarded to us by R. A. Skelton and Co., of Moorgate 
Station Chambers, E.C. It is divided into two parts, and has 
two thumb indexes. The first part contains all the lists of 
sections and materials, together with the various drawings and 
tables relating to them. The second part consists partly of 
notes and data on the design of structural steel work. Tables 
of weights and measures are given. Diagrams drawn to scale 
enable the user to read off a desired value, e.g., the weight or 
area of a steel plate, by inspection or by the use of a straight- 
edge. By use of the thumb index any specific information can 
readily be found. There are numerous cross references through 
out the book, and a very complete alphabeticai index is given 
at the end. 

DAVENPORT ENGINEERING CoMPANY (branch of Beecroft and 
Wightman, Limited), Bradford.—Cooling plants.—The utility of 
cooling towers in connection with steam turbine installations, 
where the cost of water for condensation purposes is a con- 
sideration, has long been recognised. Although artificial 
cooling adds very materially to the capital cost of an installa- 
tion, it is generally found that the gain by condensing more than 
compensates for the cost, and it is becoming daily more necessary 
to adopt all means in order to reduce working expenses. This 
catalogue contains illustrations and particulars of cooling towers 
constructed in accordance with Holehouse’s patents which have 
been erected in various parts of the country. The coolers 
illustrated have been adopted by, amongst others, the Bradford, 
Yarmouth, Stoke-on-Trent, Barnsley, Sunderland and Wallasey 
Corporations. The firm supplies coolers of the open type for 
oil and gas engines, by-product plants and steam turbines, and 
the natural draught chimney type for all duties from 10,800 
gallons per hour to 800,000 gallons per hour. It is claimed that 
the construction of the main framework is designed to withstand 
the stresses due to wind and weight, and the parts are con- 
structed without ironwork or nails. The book also contains a 
fairly large scale reproduction of a drawing of a complete 
installation, including condenser, pipework, pumps, motors, 
valves, structural work, tanks and cooing tower. 


Tue Seabury water-tube boiler for stationary and marine 
services is dealt with in a new pamphlet sent to us by the 
Gas and Power Company and Charles L. Seabury and Co., 
of Morris Heights, New York City. The Seabury safety 
water-tube boiler is designed to meet the demand for a light- 
weight boiler, occupying minimum floor space per horse-power 
and possessing to the highest degree all the essential qualities 
and attributes of safety. All the pressure elements throughout 
are kept as small as is consistent with good designing, thus 
making it an exceptionally safe steam generator. Many Seabury 
boilers, we gather, are to be found in both stationary and marine 
service. Boilers intended for stationary and commercial marine 
work, where weight is not an essential factor, are of heavy 
construction, with large steam drums and generating tubes. 
Steam domes are also added when required. High-speed yacht 
boilers are constructed with small drums and generating tubes, 
so as to economise in weight. Standard Seabury boilers are 
designed with a single steam drum connected to two lower or 
mud drums, one on each side, by two nests of bent tubes enclosing 
a large combustion chamber. The tubes are staggered so as 
to present the greatest amount of direct heating surface, and 
are also so arranged as to facilitate their cleaning by means of 
a steam jet and hose. When given ordinary care, the makers 
state, renewal of tubes will not be necessary for many years, 
and then, when found necessary, a tube can be replaced in a 
very short time. The two nests of tubes to the right and left 
of the combustion chamber, with their baffling walls, together 
with the feed-water heater—when supplied—running crosswise 
over each nest of tubes, interpose an efficient heating surface 
from which the maximum amount of heat is extracted. 
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BRITISH PATENT SPECIFICATIONS. 





When an % ti is icated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 
The date first given ie the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 
iny person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


9579. June 30th, 1915.—-IMPROVEMENTS IN CHAIN GRATES 
FOR FURNACES USING MECHANICAL STOKERS, the Société 
Anonyme des Anciens Etablissements Hotchkiss et Cie., 
of 6, Route de Gonesse, Saint-Denis, Seine, France. 

The present invention relates to that kind of furnaces using 
mechanical stokers in which a chain grate introduces the fuel 
into the furnace as the fuel is burnt. As in the known construe- 
tion, the grate bar supports E are mounted on chains A, and 
support the usual bars F, but they also comprise extensions 
G G!, extending beyond the central plane of the chains, and 
urranged in such a manner that the extension G of one of the 
supports is adjacent to the extension G! of the next support. 
Whatever the angular position of the supports E as they rotate 
around the driving wheel, the openings between them remain 
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practically invariable. The prolongations G G! can be attached 
to the supports or can be cast in one piece with them. In the 
same way, instead of being symmetrical, as shown, they may be 
unsymmetrical, as shown by way of example in the small inset 
drawing, the effect remaining the same. In order to prevent 
the direct passage of the air situate beneath the grate into the 
chimney, a screen of a special type is provided. This consists 
essentially of a wall H of refractory material, carrying a flexible 
sheet I which forms a joint against the first supporting roller J 
of the lower half of the chain. The wall H which serves to 
protect the sheet I and the roller J from the effects of the high 
temperature of the clinker, thrown down by the bars F, can be 
inclined as shown. It is obvious that the joint assured by the 
prolongations G G! at the rear end of the grate is likewise secured 
at the front end.-—August 4th, 1915. 


INTERNAL COMBUSTION ENGINES. 


7250 of 1915. December I4th, 1914.--IMproveMENTS IN LuBRI- 
CATING THE CRANK BEARINGS OF INTERNAL COMBUSTION 
Enornes, William Reid, of 19, Endsleigh-gardens, Partick- 
hill-road, Glasgow, Scotland, and George Low Gilmour, of 
Glenesk, Moor-road, Milngavie, Scotland. 

In the oil reservoir A, which is formed by the extension of the 
erank chamber B, are pipes or passages C, one being connected 
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of gauze or the like is interposed between the surface of the 
lubricant and the wall G, and extension of the crank chamber, 
in order to filter the lubricant returning to the reservoir. Ball 
valves H controlled by helical springs | are mounted on the 
wall G. The air under compression overcomes the power of the 
helical springs, getting past the valves H and acting upon the 
surface of the lubricant forces it up into the bearings requiring 
lubrication. August 4th, 1915. 
24,076. December 15th, 1914.—-AN IMPROVED Two-sTROKE 
CycLe INTERNAL COMBUSTION ENGINE, Reginald Geowze 
Madge, 12a, Pembridge-square, Bayswater, London, W. 

A and B are two ordinary three-port two-stroke cylinders, with 
their respective pistons C and D, which are coupled together by 
distance rod E, which works through a gland Fin erank chamber 
base. G is the connecting-rod coupling the piston © to crank 
shaft H, J and J! are the by-passes from pump chambers to 
combustion chambers, K carburetter outlet to cylinders, L 
and L! the exhausts, M combustion chamber and N and 8S 
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pump chamber for cylinder A, P combustion chamber and R R! 
pump chamber for cylinder B, S crank chamber. When the 
erank shaft rotates the two pistons will reciprocate together, 
the mixture from the carburetter will be drawn alternately 
into each pump chamber, passed to the top side of pistons, 
compressed and fired in the usual manner, the burnt gases 
leaving by the exhaust ports which are uncovered when the 
pistons are furthest away from their respective cylinder heads. 
Space R! is added so as to make volume of pump chamber R 
equal to volume of N, which includes crank chamber 8. 
August 4th, 1915. 


DYNAMOS AND MOTORS. 


21,676. October 28th, 1914.—-IMPROVEMENTS IN AND RELATING 
TO SQUIRREL CAGE WINDINGS OF DyYNAMO-ELECTRIC 
Macuines, The British Thomson-Houston Company, 
Limited, of 83, Cannon-street, London, E.C. (A communi- 
cation from the General Electric Company, of Schenectady, 
United States of America. ) 

The rotor A is provided with the customary laminated core B, 

in which are placed the conductor bars C. The bars C are shown 

as of rectangular cross section. The end ring consists of a 

flanged annular member D and a similar flanged annular member 

FE engaging the inner and outer peripheries of the conductor 

bars in substantially the same plane. These annular members 

are preferably formed of sheet copper, and may be conveniently 
made by the use of a spinning lathe. It has been found that for 
end rings to be applied to induction motors of 10 or 20 horse- 
power sheet copper of about No. 16 gauge is suitable. The 

annular member D, comprising a transverse flange F and a 

radial flange G, is made of such a diameter that it will exactly 

fit the inner periphery of the conductor bars. When first placed 
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in position it is pushed back from the ends of these bars, and the 
bars then bent toward the member D, as indicated at G! by 
being slightly tapped with a hammer. By these processes it 
will be seen that the diameter of the outer periphery of the bars 
is slightly reduced. The other annular member H, similarly 
constructed with a transverse flange K and a radial flange L, is 
made of such a size that the inner diameter of the flange K 
is slightly less than the normal diameter of the outer periphery 
of the bars. When the diameter of the outer periphery has been 
reduced in the manner described, however, this annular member 
H will exactly fit over the outer ends of the bars. If, now, the 





to each side of each of the bearings K. These pipes or passages 
© terminate at their upper ends in the bearings of the driving 
or transmitting shaft D, while supplementary conduits E convey 


the lubricant to the crank bearings. A partition or sieve F 


| transverse flanges F and K, because the difference of the radii 


member D is forced outwardly toward the ends of the bars, it 
will be seen that the bars will be tightly gripped between the 


radial thickness of the bars. The process of forcing the member 
D outwardly may be carried on in any convenient manner, as 
by inserting some. blunt-ended tool between the conductor bars 
and against the flange G and then lightly tapping the tool with 
a hammer. ‘This process will, of course, be carried on pro- 
gressively round the circumference of the rotor. Still another 
manner of forcing out the member D is illustrated at the right 
side of the upper illustration, where a clamp engages the radial 
flanges. By providing a suitable number of such clamps and 
tightening them in unison, the member D would be drawn 
outwardly until it is contiguous with the member E.—August 
4th, 1915. 


TRANSFORMERS. 


22,248. November 9th, 1914.—IMPROVEMENTS IN ELECTRIC 
‘TRANSFORMERS, Oliver Imray, of Bank-chambers, South- 
ampton-buildings, London. (Communicated from abroad 
by Siemens-Schuckertwerke G.m.b.H., of Siemensstadt, 
by Berlin.) 

In electric transformers, for example, in current transformers 
used in measuring instruments, it is sometimes necessary to 
determine very exactly the transformation ratio between the 
primary and secondary windings. The present invention relates 
to a process in which this ratio can be adjusted during the con- 
struction of the transformer, or on testing, with any required 
exactness. The iron of the transformer may be formed of thin 
sheet iron dises A, in which is inserted a laminated core B, 





























carrying the coils. The winding of the secondary coil, a part 
only of which is shown, in marked C. At one end of this winding 
some turns D are led through one of the holes marked E, so that 
they are only traversed by a part of the total magnetic flux. 
The electromotive force which is to be produced in the windings 
D can be exactly adjusted by the selection of the hole through 
which these turns are led. If only a single hole or slot is pro- 
vided, the conductors must be led round the partial flux until 
the required electromotive force is produced in the secondary 
winding.—-August 4th, 1915. 


LOCOMOTIVES. 


22,745. November 19th, 1914.—ImpRovED STEAM-TIGHT 
JOINTS FOR SUPERHEATERS FOR LOCOMOTIVE AND OTHER 
Borers, Samuel Earnshaw Howell, of Sheftield Tube Works, 
Wincobank, near Sheffield. 

The object of this invention is to provide improved means 
for making a steam-tight joint or packing between the tube flange 
or its equivalent and the superheater header. The header A 
has the flange B secured to it by the flange bolt C and nut D. 
The face E of the header has upstanding bosses F which have 
holes G bored concentrically in them to accommodate the ends 
of the tubes H. The flange B is recessed out at J to admit the 
corresponding bosses F on the header. These recesses J, which 
form a step in the tube holes K in the flange, are of such a size 
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that spaces exist between the surfaces of the bosses and the 
recesses, which spaces allow the introduction of a gasket or 
flanged washer L of lead or other suitable ductile material having 
a comparatively low melting point. It is preferred to machine 
the contacting parts of the header and flange around the places 
where the gasket or flanged washer is introduced, so as to pre- 
vent the extrusion of metal when the gasket or washer becomes 
molten, owing to the temperature of the superheated steam. 
For this purpose machining faces M are provided. Upon the 
gasket L becoming molten a good joint is made between the 
header and flange, thus preventing the escape of steam. Upon 
the cooling down of the gasket, when the superheater is not in 
use, it will again become solid. It is preferred that the bosses F 
be on the header and the recesses J formed in the flange, but, if 
desired, these conditions may be reversed.—August 4th, 1915. 





LIGHTING AND HEATING. 


18,149. July 31st, 1914.—IMPROVEMENTS IN ARC INCANDESCENT 
Lamps, Heinrich Greinacher, Dr.Phil., Professor at the 
University of Zurich. of Freiestrasse 29, Zurich, Switzerland. 

A glass bulb A, which is at least partly exhausted of air, con- 

tains two wires B, each of which is surrounded by a small insulat- 

ing tube C of glass, quartz, or the like. The wires protrude at 
the one end out of the bulb so that they may be connected with 

a current supply, and are each joined at the other end to a pin D 

for instance, a Nernst pin—protruding out of the tube C and 

into the interior of the bulb. The pins D are, if solid, not com- 
pletely cemented into the tubes C, but a small space, hardly 
visible, is left between pin D and tube C to allow of the electric 





of the engaging surfaces of these flanges is slightly less than the 


discharges taking place. These originate with the metal wires B 
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and pass along the pins D into the bulb. The pins become 
warmed thereby and the discharges then take place only through 
the pins, which have now become conductors. If the so-called 
Nernst pins, which are really hollow, or small tubes are employed 
these may be cemented or fused into the tubes C, for the elec- 
trical discharges can then pass through the interior of the pins D. 
If the lamp is now connected with a high-tension alternating 
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current of about 2000 volts the electrical discharges heat the 
pins D to such an extent that they become incandescent and 
finally radiate light. The burning of the lamp will now be con- 
stant. The bulb may contain dry air at a pressure of about 
5mm. to 20mm. of mercury. Instead of the bulb A being 
partially exhausted of air, it may be filled with a gas other than 
air, e.g., nitrogen._-August 4th, 1915. 


SHIPS AND BOATS. 


8802. June 15th, 1915—-IMPROVEMENTS IN SUBMARINE 
VEssELs, Fiat-Nan Giorgio (Societ& Anonima), of Spezia, 
Ltaly. 

The present invention relates to improvements in submarine 
vessels and more particularly to means for accelerating the sub- 
mergence of such vessels by means of compressed air or of water 
under pressure. A represents the main pipe to which are con- 
nected the pipes leading from and through which issues the air 
escaping from the various ballast tanks ; A! represents the ballast 
tanks to be flooded ; and B? the bridge of the superstructure. 
A jet of compressed air from the small cylinder D is introduced 
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into the pipe A after the pressure of the air has been suitably: 
reduced in passing through the reducing valve E. The jet of air: 
injected into the escape pipe produces an appreciable depression 
or partial vacuum in the exhaust pipes and consequently in the, 
ballast tanks, thus accelerating the admission of water thereinto 
through the flooding valves F. By suitably opening or closing 
the valve of the compressed air injector it will be seen that the 
rate of immersion of the boat can be regulated at will.— August 
4th, 1915. 


PUMPING AND BLOWING. 


17,457. July 23rd, 1914.—-ImMpRoveD APPARATUS FOR THE 
PRODUCTION OF COLD AIR FOR COOLING PLANTS AND OTHER 
Purposes, The Société Générale de Constructions 
Mécaniques (Anciens Etablissements Garnier et Faure- 
Beaulieu; Appareils Rateau), of No. 54, Avenue de la 
République, Paris, France. 

This invention relates to apparatus for the production of cold 
air for cooling plants or for ventilating buildings and the like. 
A is a rotary hlower of known construction comprising a number 
of wheels keyed on to one and the same shaft B, which rotates 
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in bearings C and D and may be actuated by an electric motor 
or steam turbine, not shown. In the arrangement according 
to the present invention the blower is used as a compressor and 
thus constitutes one of the elements ensuring the continuity of 
the supply of cold air. The air is drawn from the atmosphere 


through the pipe E and is compressed during its successive 


passage through the wheels A' and diffusers A*, whereupon it is 
discharged through the pipe F and caused to pass through a 
tubular cooler, not shown. After passing through the cooler 
the air is led through a pipe G into an expansion apparatus. 
This expansion apparatus is, broadly speaking, similar to a 
usual turbine ; it comprises a ring of nozzles H carried by an 
annular inlet ring | which is connected to the pipe G, the nozzles 
H directing the air into a system of double blades or vanes K' K# 
of a wheel K which is keyed on the shaft B, and a system of fixed 
blades M, acting in the well-known manner as guide blades, 
being interposed between the two rings of movable blades K! K?*. 
The cold air which is expanded in the apparatus is discharged 
through a pipe N and is led to the various places of use. The 
blade wheel K is keyed in an overhanging manner to the end of 
the shaft B of the compressor A, whereby all mechanical friction 
in the cold part of the apparatus is avoided. The cooling of the 
compressed air from the compressor A may be facilitated by 
circulating water around the apparatus. The cooling water may, 
for instance, as shown on the drawing, be led through a pipe O 
to a jacket P and after passing through channels Q be dis- 
charged through the pipe R.—August 4th, 1915. 


MISCELLANEOUS. 


16,297. July 15th, 1913.—ImMPROVEMENTS IN SYRENS FOR SuB- 
MARINE SIGNALLING, Signal Gesellschaft m.b.H., of Werk 
Ravensberg, Kiel, Germany. 

On the outer end of a ¢ylindrical casing A a drum syren B is 
constructed and on the inner end an electric motor C arranged. 
The motor shaft E is carried into the casing through a stufling- 
box D and runs through the lower end of the casing in a bearing 
F that is immersed in the water. The rotor G is keyed to the 
projecting end of the shaft. The stator H of the syren is formed 
by the lower end of the casing itself. The slide I is arranged 
inside the stator. It is firmly connected with a hollow shaft K 
that surrounds the driving shaft. Between the motor shaft E 
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and the slide shaft K a fixed standpipe L is tightly built above 
and below into the casing. To the upper end of the slide shaft K 
a lever M is fixed which is connected with two pistons O and P 
in a cylinder N built on to the casing A. Accordingly as water 
under pressure is admitted to the piston O and the water allowed 
to exhaust from behind piston P or inversely, the lever M is 
operated and the slide I reversed. The transmission of the water 
under pressure from the piston O to the piston P is preferably 
effected electrically if a Morse device is employed from a dis- 
tance. The working water under pressure flows in through a 
junction Q into the casing and out through the sound openings 
in the rotor G. The pipe L prevents its entering the stufting-box 
D, so that this latter only needs to be packed to meet the natural 
external pressure of water.—August 4th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right, when acquired, can be retained after the war— 
and is specially compiled for THE ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to a non-enemy proprietor 
the law does not apply. 


On each of five of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 207/08.—Alloys. Accurately proportioned alloys are 
produced by treating one or more metals, such as tungsten and 
molybdenum, in the colloidal state, with solutions of the other 
components in the form of erystalloids, such as salts, oxides, 
hydroxides, acid hydrates or halogen compounds, such as 
platinum, titanium; and aluminium chlorides, sodium silicate, 
boric acid, and ammonium borate, and precipitating by the 
addition of salts, acids or bases, &c., such as sodium or ammonium 
chloride if necessary. The precipitate is then moulded and 
converted in the known manner into the ordinary metallic 
state. Non-precipitable crystalloids may be used along with the 
precipitable ones, since they are carried down by the precipitate. 
The electrical conductivity of the product may be adjusted by 
the addition of finely powdered metals, boric nitride, silicic 
nitride, and nitrogen compounds of titanium, or oxides and 
sulphides of metals in the crystalline or colloidal state, to the 
plastic product. Further, the mass may be peptisated by means 
of ammonia prior to its conversion into the ordinary metallic 


state. Kuzel, H., Vienna. Dated January 7th, 1907. 
No. 660/08.—Electricity, measuring : energy meters ; 
switches. A movable conducting disc or segment is arranged 


in the driving field of a Ferraris meter, and carries a pinion 





actuated by the driving disc, and held in engagement with a 





counting train by a spring, the pull of which is overcome hy 
the torque exerted by the driving field on the segment, whe: 
the power exceeds a certain value, thus causing the pinion to 
engage a second train. Several segments may provided to 
connect several trains at different loads. The normal trai), 
may remain in gear throughout. Allgemeine Elektricitats-Ge 
Germany. Dated January 11th, 1907. 

No, 869/08.—Ordnance ; sights. The type of ordnance j), 
which the trunnions are arranged near the breech end of t}\. 
gun is provided with a sighting attachment, in which a sharply 
curved attachment bar, the concave side of which is turne.| 
towards the muzzle of the gun, is adjusted by means of a rack 
and spiral pinion in @ box, which is pivoted to a carrier an! 
is adjusted therein by a worm and toothed rib. The carrier j, 
bolted to a projection of the trunnion. The elevation is read o}} 
on the outer face of a drum, which has several scales to sj; 
different powder charges, and a pointer. This arrangement: 
allows the attachment to lie completely over the trunnion thu: 
supports it, and the sighting line to be kept at the same ley«| 
for all angles of elevation. Krupp Akt.-Ges., F., Germany, 
Dated April 19th, 1907. 

No. 897/08.—Internal combustion engines ; in apparatus fur 
testing for a faulty sparking plug in multi-cylinder engines by 
short-circuiting all the plugs except one, plugs which contain « 
coil are short-circuited behind the coil. In cases where the bod 
of the plug is insulated from the mass of the motor, the shor; 
circuiting is done through a flat spring band, embracing mo: 
than half of the periphery of the plug, and preferably fittiny 
in a shallow groove in the plug and having a binding scre\ 
attached. Bosch, R. (Firm of}, Germany. Dated March 22: 
1907. 

No. 972/08.—Counting apparatus. The work done by a loom 
is registered in monetary units by a counter having a whew! 
gearing with a lantern wheel formed by a chain running ove: 
two toothed wheels, the chain having as many links bent ov, 
to engage one of the wheels as there are monetary units in 
unit of work. The spindle of the chain or lantern wheel mak 
one revolution per work unit. Marschik, S., Austria. 

No. 1451/08.—Submarine signalling. Submarine 
signals are received at a ship or lighthouse by a submerge:| 
rotating apparatus, and automatically actuate an alarm bel. 
Means are provided for determining the frequency of the sour:| 
waves and for signalling the indications of the apparatus 
different parts of the ship. The sound-receiving apparati. 
comprises a metal tube or cylinder ending in a resonator, whic!) 
may be tuned, and is arranged with its nozzle opposite a micro 
phone. Schiessler, J., Vienna. 

No. 1581/08.—Glass; blowing. A machine for 
glass bottles and other hollow objects has a number of head 
moulds and parison moulds arranged on supports rotatable in 
vertical planes, and a number of finishing moulds arranged on « 
table rotatable in an horizontal plane, the moulds being opened 
and closed independently by means of compressed air. Roh: 
bach, A., Germany. 

No. 1673/08.—Furnaces ; retort furnaces. 
furnace for treating coal, ore, &c., are supported on the enlarge:| 
ends of pillars which extend down to the foundations of tly 
furnace. The gas and air channels are so arranged that con 
bustion takes place between the enlarged portions of the pillar 
and thus the side walls of the retorts are not subjected to the 
fiercest heat. No heating conduits are formed in the supportiny 
pillars. Ries, H., Germany. Dated January 26th, 1907. 

No. 1803/08.—Governors. The weights of an astatic centri 
fugal governor are carried on supports having knife or rounded 
edges. The weights are mounted in a drum, the centrifugal 
force acting against springs placed in a recess between heads 
on cross bolts and the backs of the weights. The regulation 
transmission lever carries a bolt entering a recess in the weights. 
Pairs of knife-edge supports may be used on either side of the 
transmission lever, or one pair may be replaced by a sing!+ 
support ; or a pair of supports can be used in the centre of the 
weights with pivoted levers, similar to the transmission lever, 
holding the weights on the knife edges. Temple, R.(f., 
Germany. 

No. 2081/08.—Fare indicators. In taxameters in which thie 
setting to the various tariffs and to the “free” position is 
effected by the flag, a separate signal is used for the “cash ” 
position and the movement of the engaged signal is limited in 
the forward direction by a stop, the setting to “ free ’’ being 
effected by reversing the movement of the flag. Richert, F., 
Berlin. Dated November 7th, 1907. 

No. 2480,08.—Ordnance: mountings. Relates to electric 
elevating gear, and consists in employing a hunting switch 
having a special contact piece which automatically causes a 
resistance to he included in the armature circuit of the operating 
electromotor, so that this motor slows down as the gun reache- 
either the firing position or the loading position. Krupp Akt.- 
Ges., F., Germany. Dated May 16th, 1907. 
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ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 
Headquarters : Marconi House, Strand, London, W.C. 
Drill Centre: (By kind permission of Lieut.-Col. A. E. Le 
Rossignol), Headquarters of London Electrical Engineers, 
48, Regency-street, London, 8.W. 
COMPANY ORDERS. 
By Lieut.-Col. C. B. Clay, V.D., Commandant, 
for week ending September 4th, 1915. 
Monday.—Drills, 6.30 to 7.30. Section 1, technical instruc- 
tion. Sections 2, 3 and 4, squad drill, musketry or signalling. 
Wednesday.—No drill. 
Friday.—Drills, 6.30 to 7.30. Section 2, technical instruc- 
tion. Sections 1, 3 and 4, squad drill, musketry or signalling. 
Saturday.—2.30, promotion class. ; 
Members wishing to join signalling class are requested to give 
in their names to their Section Commanders. a; 
Musketry.—Arrangements are being made for the various 
sections to go through a course of instruction at the miniature 
ranges in Greycoat-place, Final particulars will be published 
later in supplementary orders. 
By order, 
E 


Q 


. FLEMING, } 
Company Commander and Acting Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 
Tue Dominion Bridge Company, Limited, the head office and 

works of which are at Lachine, near Montreal, has opened an 

office in London at 15, Dartmouth-street, Westminster, S.W. 


Wiru regard to the death of the late Mr. Robert Hammond, 
senior partner of the firm of Messrs. Robert Hammond and Son, 
we are asked to state that it is the intention of the firm to carry 
on the practice under the old name and at 64, Victoria-street, 
Westminster. Pending the return to civil life of the junior 
partner, Captain R. W. Hammond, now on active service, 
Messrs. Preece, Cardew, Snell and Rider have undertaken to 
execute, on behalf of the firm, all work now in hand and any 
future work which may be entrusted to the firm. Such arrange- 
ments have been made as regards staff, access to correspondence, 
records, &c., that Messrs. Preece, Cardew, Snell and Rider will 
be in a position to deal effectively and promptly with any 
matters which may arise in connection with existing work. 
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AUGUST. 


Submarine Incidents. 


SUBMARINE warfare has occupied a pro- 
minent part in the month’s doings. The German 
“ blockade’? campaign has followed much its usual 
course, With periods of activity followed by periods in 
which little or nothing has happened. The enemy has 
added to his crown of infamy the sinking of the White 
Star liner Arabic when outward bound to America 
with passengers only. Of the 420 odd people on 
board, some 19 passengers and 25 of the crew lost 
their lives. The vessel was torpedoed without warn- 
ing and sank within ten minutes. While such an 
incident as this may now be looked upon as being 
more or less in the day’s work, three unusual sub- 
marine incidents fall to the record of the month. 
On the llth in the Upper Adriatic an Italian sub- 
marine torpedced and sank the Austrian submarine 
U 12 with the loss of all hands. This dispels the idea 
commonly held that submarine cannot fight sub- 
marine. On the 16th a German submarine fired 
several shells into Whitehaven, Harrington and 
Parton on the Cumberland coast. The attack was 
made between 4.30 and 5.20 a.m., and, although the 
Germans claim to know better, is reported to have 
caused no loss of life and but little material damage. 
Such a use for a submarine as this is not quite new, 
as a British submarine a month or so previously 
carried out the bombardment ef certain military 
objects on the shores of the Sea of Marmora. The 
third incident was the brilliant feat of Squadron- 
Commander Arthur W. Bigsworth, R.N., who, on 
the 26th, single-handed, destroyed a German sub- 
marine off Ostend by dropping bombs on it from his 
aeroplane. In connection with this, the Admiralty 
announced that it was not its practice to publish 
statements regarding the losses of German sub- 
marines in those cases—-and it seems there have been 
several—in which the time and place of the occurrence 
would otherwise be unknown to the enemy. Further 
submarine events occurred in the Baltic and elsewhere, 
and are referred to in another note. 


Aeronautical Events. 


THE moonless nights in the middle of the 
month proved very favourable for Zeppelin raids 
against our shores. Reports of three such raids have 
been officially published. All were against the East 
Coast or what the Admiralty calls the Eastern 
Counties. On the 9th a squadron of airships visited 
us between 8.30 p.m. and 12.30 a.m. Although 
little damage was done to property, fourteen persons 
were killed and a like number wounded. Land 
defences damaged one of the airships by gun fire. 
This craft was later reported as being towed into 
Ostend, and on the 10th was attacked and finally 
completely destroyed by incendiary bombs dropped 
by Allied aviators from the Dunkirk centre. During 
the raid Flight Sub-Lieutenant R. Lord lost his life 
while executing a landing in the dark. The second 
visit occurred on the 12th and was carried out by 


two Zeppelins between 9.30 and 11.45 p.m. In- 
cendiary and explosive bombs were both used. Six 


people were killed and twenty-three injured, while 
fourteen houses were seriously damaged. The air- 
ships succeeded in escaping, but one is believed to 
have been damaged by our anti-aircraft guns. The 
third raid was on the 17th. Ten people were killed 
this time and thirty-six injured. Some _ buildings 
were damaged, and again our anti-aircraft guns are 
believed to have hit one of the vessels. Towards the 
close of the month great aeronautical activity 
developed along the Western front. Two of the most 
notable incidents connected with this activity occurred 
on the 25th. In one of these a squadron composed 
of sixty machines drawn from the aeronautical 
services of the British, French and Belgian armies 
and the British and French navies bombarded the 
Forest of Houlthulet and dropped 127 bombs on 
the station at Noyou. A second squadron of sixty- 
two machines at or about the same time attacked 
the Dillingen Ironworks in the same region, and 
threw with precision 150 bombs on the objective. 
Out of the 122 machines thus engaged, the Germans 
claimed that four were lost. The two styles of aerial 
warfare here dealt with afford much ground for 
reflection and comparison. <A brief reference must 
here be made to the reassuring statement about 
Zeppelin attacks made by Mr. Balfour a few days ago, 
and dealt more fully with in a leading article to-day. 


The Weedon Accident. 


On the 14th of the month a remarkable 
accident occurred to the second portion of the down 
Irish day mail of the Lcendon and North-Western 





Railway Company. Concurrently there happened a 
somewhat unusual mishap to an up train, and whilst 
it is a natural assumption that it was the latter 
accident that caused the disaster to the mail train, 
the connection between the two has yet to be esta- 
blished. The mishap to the up train was the dis- 
connection’ at the leading end of the right-hand 
coupling-rod, which, when the train was stopped 
after running the best part of a mile, was fcund 
attached to the trailing coupled wheel, but reversed 
in its direction, ‘.e., it was trailing with the former 
leading end under the tender steps. The rod when 
found was unbroken and was slightly bent in the 
horizontal but not in the vertical plane. Strange to 
relate, the shed foreman who took the coupling-rod 
off the rear crank pin said that the thread on its 


washer was in good condition and the pin of the | 


washer intact. The disconnection of the coupling- 
rod came about through the loss of its washer and 
pin. The latter was a used pin that was put in at 
Rugby, and it is believed to have come out at Welton, 
eight miles frem Rugby; the washer was found at 
Weedon, five miles further on. Ballast and stones 
were flying as the up train approached the mail train 
just south of Weedon, and the latter, drawn by two 
engines, was, for some reason as yet unexplained, 
derailed and wrecked, ten passengers being killed. 
As the coroners’ inquests have net been completed, 
and as the railway company has not as yet accepted 
liability, further comment cannot be made, but cne 
awaits with interest not only a sciution as to what 
caused the derailment, but how the coupling-rod 
acted. It is 10ft. long, and yet passed from the 
forward to the trailing position without derailing 
the engine or, acccrding to the shed foreman, damag- 
ing the thread of the washer on the rear pin. Why 
the pin put in at Rugby worked out needs explana- 
tion, but there are several reasons that may be 
suggested for that, and it provides little of the 
mysterious. 


British Naval Losses. 


THE thirteenth month of the war has pro- 
duced many naval incidents, and has resulted in 
some regrettable losses to this country. On the 8th 
H.M.S. Ramsey, a small armed patrol vessel, was 
sunk in the North Sea in the course of an action 
with the German armed auxiliary Meteor. Forty- 
three of the crew were rescued by the enemy. On 
the same day the auxiliary cruiser India, a P. and O. 
liner of 7900 tcns, was torpedoed and sunk by a 
submarine in the North Sea. Of her crew, 141 were 
saved. Next day the destroyer Lynx—1912, “K” 
class—-struck a mine in the North Sea and sank. 
Twenty-six of her crew were saved. On the 14th 
the transport Royal Edward, a Canadian Northern 
Railway steamship, formerly known as the Cairo, 
was torpedoed and sunk by a German submarine: in 
the A®gean Sea while on her way from Alexandria 
with reinforcements for the 29th Division in Gallipoli. 
Of those on beard, 1382 military and 220 of the ship’s 
company, over 1000 lost their lives. This is the first 
British transport to be sunk in the war. In the early 
morning of the 19th the British submarine E 13 
on its way to the Baltic ran aground on the Island of 
Saltholm in the Sound. The Danish authorities 
gave her twenty-four hours to get off, but all efforts 
failed to refloat the craft. Some four hours later two 
German destroyers approached and one of them 
coming to within 300 yards of the helpless submarine 
discharged a torpedo at her and opened fire with all 
her guns. The crew abandoned their vessel, but when 
in the water they were subjected to a fusilade from 
machine guns and with shrapnel. One of three 
Danish torpedo boats watching the action then 
steamed in between the submarine and the enemy, 
thus compelling him to cease fire and withdraw. 
Fifteen of the submarine’s crew were killed, a like 
number being saved. The brutality of the enemy’s 
behaviour on this, as on other occasions, is only 
equalled by his entire disregard for the rights of 
neutrals. It is reported that the submarine will be 
salved by order of the Danish Admiralty. 


The Enemies’ Naval Losses. 


THE Central Empires have suffered losses 
at sea quite equal to those sustained by the Allies. 
On the 8th the auxiliary cruiser Meteor, after sinking 
the Ramsey as recorded above, was surrounded by 
four British cruisors. Escape and fight were equally 
impossible, and after the crew and prisoners had 
abandoned the ship, she was blown up by her captain’s 
orders. On the same day in the Sea of Marmora a 
British submarine torpedoed and sank the ex-German 
Turkish battleship Kheyr-ed-Din Barbarossa. About 
the same time the gunboat Berk-i-Satvet and an 
empty transport were also destroyed by a submarine 





in the same locality. On the 12th the Austrian 
submarine U 3 was sunk by the Italians in the Lower 
Adriatic. Twelve of the crew were captured. Thus 
at least three enemy submarines have been destroyed 
during the month. On the 22nd two French torpedo 
boats encountered and sank off Ostend a-German 
destroyer. The losses sustained by the’ German 
fleet in the Baltic and the Gulf of Riga ‘between the 
16th and the 21st are not accurately known, but it 
may be accepted that they were severe. They are 
said by the Russian Naval Staff to have amounted 
to two cruisers and not less than eight torpedo 
vessels. Between the same dates a British submarine 
in the Baltic is reported from the same source to have 
torpedoed—not necessarily sunk-—a powerful German 
dreadnought, stated by another official source to have 
been the battle-cruiser Moltke. The Germans deny 
this loss, as do they that of the submarine attacked 
off Ostend by Commander Bigsworth, referred to in 
another note. The destruction of one or more 
German submarines during the bombardment of the 
Zeebrugge area on the 23rd by the British Fleet seems 
highly probable. 


The Welsh Colliers Again. 


Ir may be said with but little hesitation 
that out of every hundred disputes ninety are due 
to a lack of clear definition. To make a statement 
about which there is no ambiguity is extraordinarily 
difficult, for the manner in which it is read is always 
coloured by the bias of the reader. The fresh outbreak 
of trouble in the South Wales coalfields appears to have 
arisen from this well-known fact. In settling the July 
strike the Government promised that “ nightmen ”’ 
should be paid the bonus turn; that is, at the rate 
of six times for five actually worked. In reducing 
the verbal assurance to writing, Mr. Runciman ex- 
cluded from this section men engaged at night on 
such work as engine-driving, stoking, attending pumps, 
&e. The colliers claimed that these men should be 
included, and not only refused to endorse the new 
agreement, but to the number of 10,000 or so went 
out on strike. Now, the whole thing turned on the 
definition of “‘ nightmen,” and we shall not attempt to 
decide which party was in the right. Mr. Runciman 
and the mine owners held that the term had always 
had a limited meaning in the trade, whilst the men 
asserted that they understood by it all men engaged 
at night to be included. The mistake ought never to 
have occurred, and prebably would not have if either 
party had imagined that the other—supposing both 
to be honest—would take a different view. But 
though this point appears to be the crux of the dis- 
pute, it was not the only one, some friction having 
arisen also over a demand for an immediate retro- 
spective rise of wages, and there are indications that 
some internal forces in the union were also at work. 
Of course, the position of the miners was indefensible 
because they had promised to accept Mr. Runciman’s 
award, but, nevertheless, they gained a complete 
victory, both their desires being conceded on Tuesday 
last. 


The Government and Steel. 


A COUPLE of weeks or so ago a very important 
step was taken by the Government with regard! to 
its contracts for steel. As everyone knows, the price 
for this metal has not only risen to a great height— 
up to as much as £10 for plates—-but threatens to 
become still more inflated, owing to the demands of 
the market. In view of the fact that a very large 
proportion of the steel now sold is being used in one 
way or another for Government contracts in which 
the whole country has a direct interest, the position 
was clearly illogical, and we are not so much surprised 
that steps have at last been taken to put an end to 
such a state of affairs as that they were not taken 
long ago. Indeed, we cannot but feel regret that quite 
early in the war regulations were not laid down as 
to the price of a certain limited number of essential 
commodities. If that had been done much trouble 
of various kinds, which this is not the place to 
discuss, would have been obviated. The arrangement 
now made has been entered into with the combined 
English and Scotch Steelmakers’ Associations, and 
provides that all Government orders for steel-shall 
be allotted at fixed prices to members of the Associa- 
tions, whilst in order to obviate undue inflation of 
prices the Committee, acting in consultation with 
the responsible authorities, will from time to time 
fix the prices for the different classes of material. 
The effect will probably be to advance still further 
the price of “ free ’’ steel, but in view of the Govern- 
ment’s requirements and, as far as can be seen, its 
power to extend its contracts, the effect should be 
to prevent a very undesirable inflation of the 
price of raw and half-worked materials required for 
war purposes. 
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THE EMPLOYMENT OF WOMEN AS 
MACHINISTS. 


THE question of shortage of labour has for many 
months been causing grave anxiety. It has for some 
time now been fully realised that a mistake was 
made in allowing large numbers of skilled artisans 
to join the colours in line regiments, where their 
individual efforts could not have such far-reaching 
effects on the progress of the war as if they had 
remained at home to make the shells and fuses. 
Whether the want of foresight shown in allowing this 
waste of good material will prove in the long run 
to be an unmitigated evil, time will show. The fact 
remains that, for the moment, the want of sufficient 
skilled labour is one of the greatest difliculties which 
the country,has_to_meet. 

In a previous article we were only able to 
deal in general terms with the excellent results which 
are being obtained by women workers in engineer- 
ing factories. We showed how that, when it was 
realised that the supply of workmen was totally 


inadequate to meet the requirements of our existing | 


factories and of those which are being or are shortly 
to be erected, it was decided that an attempt should 
be made to employ women on work which had 
hitherto not been undertaken by them. We told, 
too, that the results of the experiment had far 
exceeded expectations, and we intimated that they 
warranted the belief that a solution for our difficulties 
had been discovered. In the following article we 
are enabled, by the courtesy of Wm. Beardmore and 
Co., Limited, to give to our readers a description of 
what is actually being achieved in one of that firm’s 








leben is to make quite sure that the base is 
absolutely non-porous, so that there may be no risk 
of the firing charge penetrating into the high explo- 
sive and causing a premature explosion in the bore 
of the gun. 

Some 800 girls are now employed in the various 
shell factories organised by Sir William Beardmore. 
This number will shortly be very largely increased. 
At the works to which we are specially referring, 
there are at present employed over 300 girls. This 
}number will be increased to 360. With the 300 girls 
60 men are employed for tool making, setting up 
machines, labouring, and screwing up base plates, 
which is a matter of strength rather than of skill. 
Some of these girls have now been at work for about 
four months, and were first trained by special in- 
structors selected from men employed in other 
departments of Messrs. Beardmore’s works, assisted 
by skilled operators sent down from the makers 
of several of the machines, and they were found 
to be capable of a good output on many of the 
operations after only a week’s instruction. On 
all sides the greatest encouragement is given to 
| work, and the greatest attention is paid to the health 
and comfort of the operators. Lady superintendents 
are in charge of the place night and day to look after 
the girls, a good mess-room is provided for their 
meals, and a-quarter of an hour is allowed each after- 
|noon for tea provided by the firm. The result is an 
|extraordinary appearance of keenness and content- 
|ment throughout the place, and whether done by 
|day or by night the work is just as good and 
| just as speedy. 

Before going further we had better describe the 











THE GIRLS’ MESS ROOM IN A MUNITIONS FACTORY 


munitions factories. We no longer have to confine 
ourselves to generalities, but can give a concrete 
example. To those with knowledge of the general 
capabilities of machine tools, judged from the stand- 
point of past experience, the justice of our assertion 
that the results achieved are astonishing will be quite | 
evident. They are astonishing. It must be remem- 
bered in reading what follows that the girls employed 
were entirely new to the work to which they were 
put, but so great was their enthusiasm that they 
became adepts in the processes which they had to 
carry out in a remarkably short space of time. 
Moreover, not only did they become skilful enough 
to perform the various operations so as to produce 
articles exactly to gauge, but the average output, as 
will be observed, is wonderfully high. 

We recently had an opportunity of inspecting the 
factories which have been organised in Glasgow by Sir 
William Beardmore for making munitions, and we had | 
the advantage of being shown over them by Sir Wil- 
liam’s representative. We are enabled therefore in 
the present article to discuss this question of the em- 
ployment of women as machinists in connection with 
what we saw there. Taking the 18-pounder 
high-explosive shell which is being turned out, | 
the raw material comes on to the site in the form 
of short pieces of bar of 35 to 49-ton steel, 10}in. in 
length and 33in. diameter, weighing about 28 Ib. | 
These have to be finished to 9.59in. in length and | 
3.29in. external diameter, and bored out to 1.88in. | 
internal diameter for a length of 8.82in.; the external 
part has to be nosed off and screwed at the open end 
and fitted with a driving band and base plug at the 
other end, the base of the shell being recessed and | 
screwed to receive the latter. The object of the 


actual operations which are performed. The rough 
piece of bar is first rough turned as far as the chuck, 
and the end faced off, and then passed on to the next 
series of machines, where it is finally turned. The 
body is then chucked at the opposite end and the 
rough part held in the chuck as in the two previous 
operations bevelled off roughly to the shape of the 
nose. For the next operation the shell is transferred 
to a capstan lathe, where it is first rough drilled, the 
bottom shaped out, and the ends faced off; two 
tools in the next series of capstan lathes then com- 
plete the boring operation. The hole in the nose 
is then opened out, undercut, screw cut, the 
outside end bevelled, and the taper for the fuse 
formed. It is this operation, to which we referred 
in our leader last week as one in which it was originally 
intended that the screwing should only be done 
roughly in the machine and finished afterwards by 
a tap; but the girls took upon themselves the final 
screw cutting on the machine to gauge, and this has 
been found to be absolutely satisfactory. Then come 
the operations of profiling the nose to the final shape, 
cutting off to weight—including the weighing—and 
boring out the base, which need no description. 

The next two operations are of a more delicate 
nature—the boring to size and undercutting and the 
screwing of the base. For the first a special milling 
attachment is used. It consists of a revolving 
milling cutter with an undercutting projection 
on the end, which is mounted excentrically to 
and revolves in a contrary direction to the shell 
For the second a small revolving chasing tool 
mounted in the same manner, which is found to 
give much better results than a tap screwed into 
the blind hole, is used. The groove on the outside of 





the shell for the gas band is then turned and undereyt 
and has the waves formed on it to prevent the band 
from turning—this requires two tools; after this 
the band is pressed on, turned down, and the, 
profiled to take the end of the case. 

Next comes the one operation performed by men, 
the screwing in of the base plug, which is a stec| 
stamping. This is screwed down very hard on to 
marking and taken out to see that the surfaces aro 
in actual contact. The girls perform the operation 
of rolling the edges of the plug to set it fast, and this 
is an operation requiring a considerable amount of 
exertion. Then the square on the end of the plug 
is cut off, the end of the base plug faced off flush, 
and the grub-screw hole drilled and tapped in tho 
nose. For this a three-spindle drill is used, the first 
drilling the hole, the second countersinking, and t}\5 
third tapping, the hole being drilled while the tap 
is withdrawing itself from a tapped hole. 

The machine used in the next operation for stamp- 
ing on the body the particulars of the shell is worthy 
of note. It consists of a travelling horizontal dic- 
plate with the letters formed on it, placed at a definite 
distance below an adjustable plate, the shell being 
rolled between the two and the impression being 
very clearly impressed on the body. The machine 
is readily learned and controlled by girls. It impresses 
in both directions of movement, and is able to make 
the necessary marks and title on the shell body at the 
rate of fully 300 in one hour. 

A very noticeable feature was that the girls all 
seemed so happy and contented. They will not 
admit that the work is too heavy for them, and 
to see them} handling 4.5in. shell bodies on 
the large combination lathes without using mechanical 
assistance or the labourers provided by the firm is 
a pleasure. Their health appears to be good: they 
are gaining in muscle and skill every week, and the 
quality of the work they turn out is all that can be 
desired. So far has the output on some of the 
operations exceeded expectation owing to the keen- 
ness of the girls that some of the machines provided 
have actually been found to be superfluous, and, 
indeed, the machines have been shown to be capable 
of more work than had ever been believed to. be pos- 
sible. We think, therefore, that we are fully justified 
in claiming that by the increased use of women for 
all machining operations on parts up to @ reason- 
able size the problem of the shortage of labour 
will be solved. There is plenty of such labour 
available in the country, and all the women are moved 
by the keenest spirit of patriotism. We trust that 
employers will not hestitate to fill in their blanks 
from this source. 

In conclusion, we would wish to put on record our 
high appreciation of the splendid and sustained 
efforts which have been made by every one of the 
workers. Unstinted praise is due to all members of 
the staff, to the skilled charge-men who have most 
loyally assisted the management, to the lady superin- 
tendents who so well look after the comfort of the 
girls, to the girl overseers, and last but by no means 
least to all the girls themselves who are by their 
patriotic example so ably demonstrating the possi- 
bilities of female labour. 

We would congratulate Mr. Chisholm on his fore- 
sight and organisation, both of which leave nothing 
to be desired. Nor must we omit to mention the 
valuable assistance of Mr. Lauder, Mr. Chisholm’s 
colleague, who has most ably assisted in the con- 
structional work. In our two-page Supplement we 
give a series of views showing the girls at work in 
various parts of the factory, while the view on this 
page shows them at tea. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XXV.* 
RENEWAL PARTS FOR FOREIGN BALL AND TUBE 
MILLS. 


THOUGH it is to be hoped that in future all cement 
manufacturers will purchase their ball and tube 
mills in this country, it would be too much to expect 
that they should voluntarily throw aside the foreign 
machines which are already at work in order to 
instal British machinery. They can, however, do 
the next best thing and employ British-made parts 
for renewal purposes. For many years now quite 
a number of British firms have been in a position to 
supply the grinding plates for foreign-made ball 
mills. The three firms which have been alluded 
to in previous articles as being prepared to equip 
cement works in their entirety—Messrs. Edgar 
Allen, Newells, and Johnsons—are not only capable 
of providing the plates for their own mills, but also 
for those of any other maker. Then, again, the 
firm of Hadfields Limited, of Sheffield, has made a 
most minute study of the subject and does an enormous 
business in the manufacture and supply of these 
plates, not only for cement works, but for ball mills 
used in other directions such as mining. The plates 
are made of the company’s “‘ Era” manganese steel, 
and the firm is, we understand, prepared to carry 
out repairs and renewals not only to ball and tube 
mills but to grinding machines of any class. In a 
recent visit to the works we were struck by the 


* No. XXIV. appeared August 27th. 
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enormous quantities of plates which were in course 
of being manufactured and by their diversity; not 
only were grinding plates to fit Krupp mills of various 
types passing through the shops, but large quantities 
of plates for other makes of mills were being produced. 
It may be taken for granted that anyone going to 
Hadfields for such plates would be perfectly satisfied. 
This remark applies equally to others of our steel 
manufacturers. The firm of John Brown and Co., 
Limited, of Sheffield, has, forinstance, made a thorough 
study of the question and even‘ claim to have intro- 





An ordinary solid-type grinding plate of the original 
design as used in a No. 8 Krupp ball mill is shown 
in Fig. 157. This type of plate the company is quite 
prepared to replace and to supply in such form that 
it is interchangeable with any plate of similar size 
and type made by the foreign firm ; but it does not 
recommend it, for it has something better. It will 
be observed that the plate is of equal thickness 
throughout its width. Now, the greatest wear takes 
place in the central zone, in which, after a time, this 
type of plate becomes weak and sags down, or even 





wards to the drum of the mill, since, as will be realised, 
there was in a new plate a hollow space between its 
back and the internal periphery of the drum. Now, 
Messrs. Brown have succeeded, not only in obtaining 
good results with plates for this machine made as 
castings with their ““ Adamant’ steel, but they have 
devised and patented a shape of plate which retains 
its shape better than the forged steel plates as origin- 
ally made. The improved shape of plate is shown in 
Fig. 162. It will be observed that a projection or foot 
is cast on the underside of the plate, this foot being 
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Pig. 157—GRINDING PLATE—OLD TYPE 


duced considerable improvements on foreign plates 
of different types. This claim would appear to 
have ample justification, as will, we think, be realised 
when we show the nature of the alterations. 

The renewal of the grinding plates in large ball 
mills constitutes a very serious item of expenditure. 
The material used in the making of the plates must 
be cf the highest class. It must be of great hardness, 
but at the same time it must be tough and not 
brittle. Steel or any other material possessing 
these attributes costs a good deal of money per ton. 
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Fig. 159 
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Pig. 160 


Moreover, the production of grinding plates for ball 
mills calls for the greatest skill, not only on the part 
of the metallurgist in providing suitable material, 
but also on that of the designer in evolving suitable 
shapes so as to obtain the highest efficiency and long. 
life. 
The continental makers, when this new method of | 
grinding cement clinker was introduced into this | 
country, naturally expected to carry out repairs and | 
renewals themselves, and they made it as difficult | 
as possible for outsiders to obtain such information | 
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Fig. 161 


as would enable them to make the necessary parts 
for carrying out the renewals. But their expecta- 
tions were not realised; at any rate, not for long. 
Our own manufacturers speedily proved themselves 
capable of doing all that was necessary and were at 
vast pains so to study the question as to be in a 
position to effect repairs and renewals to ball and 
other grinding mills of any type whatsoever. Of 
this attitude the firm of John Brown and Co. forms 
an excellent example. It has for many years now 
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Fig. 158—GRINDING PLATE—IMPROVED TYPE 


breaks, so that renewal becomes necessary, though | designed to rest on the drum of the mill at the point 
the remainder of the plate may be only partially | subjected to most wear. We gather that this addition 


worn. With comparatively soft material 


this | to the plate, in addition to preventing it from bending 


deterioration of the plate is not so noticeable; | or sagging and lessening the risk of fracture, also 
but with hard rotary cement clinker the renewals | prolongs the life of the plate, while the additional 
of the plates become distressingly frequent, and | rigidity of the mill obtained by its adoption has led 
the working expenses are correspondingly augmented. | to increased efficiency in grinding. An alternative 
To remedy the defect the Sheffield firm some six | design of plate has also been patented by Messrs. 
years ago evolved and introduced its improved | Brown. It is shown in Fig. 183. As will be observed, 


form of plate, which is shownin Fig. 158. 


As | the projections or feet are in its case cast on the upper 


will be seen, the grinding part of the plate has been | face of the leading end of each plate, so that the 
thickened at the centre by cambering the under- | underside of the plate coming next is supported by 


surface. 


The contour of the underside has been | them. The form shown in Fig. 162, however, is that - 


designed so as approximately to follow the average | which is most usually supplied. 


line of wear on the upper surface. 


The result is, | 


For the side or end lining plates for these mills 


of course, that even when so much of the upper | the Copenhagen firm ordinarily supplies sheared- 
surface has been worn away that the thickness of | rolled plates. In this direction, too, Messrs. Brown 
metal is the same throughout, the plate still has as | claim to have introduced improvements. They have 
much life left as the original form of Krupp plate | not only modified the design by thickening the plates 


had to start with. We are, we believe, right in 
saying that the German firm has seen the advantage 
of the improved form and has itself adopted it. 
Various other slight alterations have been made 
from time to time, so that not only has the improved 
grinding plate made by John Brown and Co., Limited, 
a longer life than plates of the original Krupp pattern, 
but it is possessed of greater rigidity and therefore 
gives a better grinding effect. 


The firm also devoted its attention to the side or | 


end plates of ball mills. The original outer circle 
plates as used in a Krupp ball mill were plain flat 
plates, as shown in Fig. 159. When using these plates 
it was found that the angle formed between them 
and the grinding plates seemed to have a particular 
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attraction for the balls, so much so-that regular 
“ball runs ’’ were set up in the grinding plates close 
to the side plates. In order to assist in the prevention 
of these ball runs, which naturally tended to weaken 
the grinding plates, Messrs. Brown added a tapered 
thickening at the outer edge of the outer circle side 
plates, the improved form being shown in Fig. 160. 
This alteration was not only beneficial in the desired 
direction, but it was found that the side plates them- 
selves were longer lived and that, moreover, the change 








Fig. 1644—LINING PLATES FOR A HARDINGE CONICAL BALL MILL 


made @ speciality of grinding plates and end lining 
plates for ball mills of all kinds; of lining plates, 
end plates and diaphragm plates for tube mills, and 
also of renewable wearing parts for other kinds of 
mills and machines used in the manufacture of cement 
and in kindred industries. After a series of carefully- 
conducted experiments it evolved what it terms 
its “‘ Adamant ” steel, which has proved to be most 
suitable for this class of work, and it claims for its 
plates that they are noted for (a) their excellent 
wearing properties, (6) their great toughness, and (c) 
their remarkable freedom from fracture. 





in shape had the further good effect of helping to 
turn over the material being ground. 

Turning now to an entirely different type of bal! 
mill, namely, the Kominor mill, supplied by F. L. 
Smidth and Co., of Copenhagen, the stepped or 
grinding plates used in the larger sizes of these mills as 
originally supplied were of the form shown in Fig. 161. 
These plates were made of forged steel, as the makers’ 
experience was that steel castings made by continental 
firms were not capable of withstanding the heavy 
work required of them. Even as supplied, the forged 
steel plates, when worn, had a tendency to sag out- 


in the zone of greatest wear, but have also substi- 
tuted for the rolled plates castings of “‘ Adamant ” 
steel. These alterations have, we understand, resulted 
in a considerable prolongation in the life of these side 
plates. 

Before leaving the products of Messrs. John Brown, 
we may just call attention to Figs. 164 and 165, which 
show lining plates for a Hardinge conical ball mill 
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and a slotted diaphragm plate for a large tube mill 
respectively. These are merely given to indicate the 
wide range in accessories for grinding machinery 
which are manufactured by the firm, which, we may 
also say, is also prepared to supply steel lining plates 
for tube mills. 

Another firm which has devoted an enormous 
amount of attention to the question of providing 
renewal linings for foreign-made ball mills and tube 
mills is the British Griffin Chilled Iron and Steel 
Company, Limited, of Barrow-in-Furness. In its 
case, however, the material employed is not steel, but 
its own particular make of chilled cast iron, to which 
it has given the name of Kosmos. This firm has gone 
to an infinity of trouble in ascertaining the exact 
shapes and dimensions, down to the position of bolt 
holes, &c., of the various plates used in a large number 
of different continental makes of ball and tube mills. 
Taking tube mills first, it may be said that it is pre- 
pared to supply the grinding plates for seven sizes 
of Krupp mills, viz.:—Nos. 2, 3, 4, 5, 6, 7, and 8; for 
No. 8 size Carton mill; for Nos. 5 and 8 Larochay- 
mond mills; for Nos. 4 and 6 Mannheimer Eisen- 
giesserei mill ; for the Humboldt mill ; and for No. 16 
Pfeiffer mill. In a pamphlet which it has published 
are set out fully dimensioned drawings of all these 
plates so that intending purchasers can know before- 














hand exactly what they are ordering and whether 
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they will fit their mills. One of these, a size frequently 
supplied, namely, for a Krupp No. 8 mill, is repro- 
duced in Fig. 166. Side plates for all the Krupp mills 
and for the No. 8 Carton mill are similarly supplied. 
In every case the approximate weight of the set of 
grinding or side plates, as well as the number of pieces 
which go to make up the complete set, are given. 
Then again, this firm is prepared to supply the 


| these being for driving by hand. The sizes larger 
| than this are for power working, the mortar of the 
largest size being 48in. in diameter and 12in. deep. 
Fig. 167 shows the smallest machine supplied. It is 
| called by its makers No. 0, and is, as will be seen, 
worked by a hand wheel, and its construction is 
|so plainly shown that description is needless. It 


| may be explained, however, that the mortar and 
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Fig. 166—GRINDING PLATE FOR No.8 KRUPP MILL 


lining plates—both peripheral and end—for three 
sizes of continental tube mills, these being those 
1240 mm. inside diameter by 5m. long; 1500 mm. 
inside diameter by 4m. long; and 1320 mm. dia- 
meter by 5 m. long. 
shapes, and sizes of the various pieces and the total 
weights of each set are also given. 

There are doubtless other British makers who are 


willing to supply the equivalents of the various articles | 
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Fig. 167—No. 0 END RUNNER MILL 


alluded to above, but enough has been said for it to | 


be quite apparent that in the case of renewal parts 
for all sorts and sizes of continental grinding machinery 


there is no more necessity or excuse for going abroad | 
than there is in order to acquire any machine or appa- | 


ratus used in the manufacture of Portland cement. 
SMALL GRINDERS. 


The cement manufacturer frequently requires to 
grind in his laboratory small quantities of the various 
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Pig. 168—No. 1 END RUNNER MILL 


In this case, again, the numbers, | 


runner are both of iron, and that the machine is 
fitted with ball bearings. It may be further explained 
that as the runner is carried by a hinged arm, it 
may be swung up clear of the mortar, so that the 
latter can be removed for cleaning or for changing 
| for the mortars and runners or pestles are supplied 
|in either iron, wood, porcelain or granite to suit 
| various materials. The weight of this type of mill 
is about 60 lb. Fig. 168 represents the No. 1 mill, and 
| is the same mill arranged for a gear drive. Its approxi- 
mate weight with an iron mortar or runner is | ewt. 

Fig. 169 represents the firm’s No. 6 mill, which, as 
will be seen, is for a power drive, with fast and 
loose pulleys, 8in. diameter and 3in. face. The 
mortar is 20in. in diameter and 6in. deep, and as will 
| be observed it runs on a ring of ball bearings. It is 
| stated that with most materials it only requires 
| about half a horse power to drive it. The runner or 
pestle measures 10in. by 8in. If required, an empty- 
ing slide is fitted to the mortar of this mill, so as to 
allow the material to pass through while the machine 
is running. A sifting arrangement may also be fitted, 
and the material on passing through the slide in the 
| mortar falls on to a shaking sieve and the finer 
| material which goes through it empties into a separate 
compartment under the table. 

Two larger sizes are made, one with a 30in. and the 


| 
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Pig. 169—No. 6 END RUNNER MILL 


other with a 48in. mortar. These machines are 


| similar in type to the No. 6 mill, except that the arm 


is fixed. The No. 7 mill may be fitted with a lever 
for raising the pestle to facilitate cleaning and 
emptying. 

It is claimed for these mills that they may be used 
for grinding or mixing substances either in a wet, 
dry or plastic state; that they quickly reduce the 
hardest materials to the finest powder; that they 


| require little power to drive them ; that the grinding 


surfaces adjust their own wear; and that they are 
readily operated, emptied and cleaned. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ROAD SURFACING AND CORRUGATIONS. 


Sir,—My attention has been drawn to your article and 


| Colonel Crompton’s letter upon this question, neither of which 


| touches the fringe of the subject. Colonel Crompton states, and 


raw materjals used in cement manufacture such as | 
stone, dried clay, coal, &c., and also clinker, set | 
cement and other substances. For such purposes a 
series of handy little mills has been designed by the 
End Runner Mill Company, of Ashbourne, Derbyshire. 
Three forms of this mill are shown in Figs. 167, 168, 
and 169. In the smaller sizes the mortars vary from | 
10in. to 15in. in diameter and from 4in, to 5in. deep, 


rightly so, that ‘“‘ Wave formation or cross corrugation which is 
now so common is obviously due to, not one, but several causes.”’ 
Mr. Dryland lays stress, and rightly so, upon small and large 
material being separated by rolling ; hence I have always laid 
stress upon ‘uniformity in sizes of materials. Now, in the first 
place, what are the several causes which Colonel Crompton and 
Mr. Dryland do not indicate to your readers ? I will try to be 
as brief as possible. According to my thirty-five years of 
observation, they are soft, unsolidifying foundations, unangular 
materials used for packing, or making the entire foundations of 


| . 
such materials ; 





springs and the lack of materials able to 
prevent the rising of water, as also the want of drainage. Tose 
do not cover all foundation troubles, but can be taken as genera| 

The surfacing materials are of the greatest importance, 
especially with the new binding materials now used. I consider 
that up to the present bitumen and properly refined tar hold 
the first place if correctly applied. For the latter, the pure ca! 
gas tar as produced thirty-five years ago, when there were sv: 
very good tarmacadam roads made, is the best. I believe tj, 
Mr. Brodie, of Liverpool, was one of the first to have some of 
this old tar analy in order to try to discover its differe)t 
chemical properties in relation to the crude tar as now produced, 
Others have realised defects in tar and overcome the same }y 
boiling the tar and running off the lighter constituents w)})i:j, 
are detrimental to road uk. With tar thus treated they have 
produced some good roads and footpaths. 

Material to be coated with such binding matter should {,;~; 
of all be clean and free from dust, and it should also be of youd 
cubical shape with sharp angular corners. These three { 
going conditions and also uniformity in size the roadmakers .{ 
thirty-five years ago laid great stress upon, and rightly 
Why are these four most important points so seldom, if ey: ;, 
insisted upon or dealt with in the papers read by the risiiy 
professional surveyors, not only with regard to road surfacin,:, 
but also with respect to concrete and railway ballast ? Sur iy 
everybody must admit that material which, in the first place, \s 
clean, homogeneous and of a good cubical capacity, with sh 
angles, will undoubtedly key better than dirty, unangu! 
round-cornered or pebble-shaped or flakey, chipping materi 
Loose materials of the latter characteristics are, in my opini. i, 
the causes of many roads becoming wavy. 

In 1881 I found in Cornwall that the. best and most dura!)ic 
roads were made of materials not larger than I}in., and since 
then I have found that this size produces the best water-bound 
macadam roads, and now after so many years, many road 
surveyors have proved my contention ; but please realise w},.:: 
time and money would have been saved if they had done » 
even in 1901—that is, twenty years after I had commenced \o 
recommend I fin. size—and now, thirty-four years after, 50 pur 
cent. of our road makers still use larger material. Why ? 

For stone coated with tar or bitumen I have for many yeu: 
recommended I}in. material with the solid surface free from. 
loose materials—rolled scarified materials should never be used 
for a bed of adhesive coated materials, or waves will follow 
early. An old unbroken macadam road is the next best founda- 
tion to concrete. It must be first cleansed and coated with the 
same adhesive material as the stone. Then a 4in. layer of ta: 
coated l}in. material, slightly rolled ; next comes a good coat- 
ing of Jin. angular-broken material—not pebbles or chipping. 

-from the same material as the i}in. applied, not a weaker 
material ; and well rolled by a roller with a back roller that 
follows the front one. I have then found that good durable 
smooth roads continue as such. The surface should be tar- 
painted once a year and coated with }in. material, or oftener 
where any signs of weakness appear. If this system were the 
rule for all the main highways we could have cheaper and 
smoother roads—roads that would save equal cost to the 
machinery that travels over them. Why not now employ this 
system on all main roads, with better angular material ; not 
thirty-four years hence ? 

Harrogate, September Ist. W. #H. 
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BLOWER FOR SHOT TOWER. 


Sir,—I should be glad to have the advice of any of your 
readers who may have had experience.im regard to the volume 
and pressure of air-suitable for cooling the falling shot in a shot 
tower. The tower-will be of steel scantlings with a circular 
bullet tube 3ft. diameter and 100ft. fall. Air will be blown in at 
the lower end of the tube, which is water-sealed, and will meet the 
descending shot, which must, of course, be cool enough not to 
be deformed when it strikes the water. Our highest shade 
temperature—which I presume will affect the problem—may 
be taken at 80 deg., but the tower will stand in a well-sheltered 
spot, so that the actual temperature in the tube will be high. 
Unfortunately, the men who will do the shot-making, although 
practical hands, are unable to give much definite information 
as to the rate of pouring. 

The position has been already submitted to a firm of blower 
manufacturers of high standing in the hope that they could 
speak from practical experience, but this they were apparently 
unable to do. Any hints will therefore be acceptable. 

Auckland, N.Z., July 16th. F. E. Powe tt. 


BALANCED COUPLING AND CONNECTING-RODS. 


Sir,—Referring to Mr. Jas. Horsfall’s letter in your issue 
for August 27th, 1915, I take the liberty to point out that this 
method of balancing coupling and connecting-rods was suggested 
sixty-three years ago by Yvon-Villarceau in his memoir on the 
“Stabilité des Machines Locomotives en Marche.” This memoir 
is very little known to engineers, and I am not aware that this 
method of balancing has ever foundamy practical applications 
as regards locomotive engines. Mr. Horsfall’s letter has, how- 
ever, the merit of furnishing a simple explanation of the advan- 
tages resulting from the application of counterbalancing masses 
on outer extensions of main and side rods. 


London, August 30th. MERNOK. 








ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 


Headquarters : Marconi House, Strand, London, W.C. 


Drill Centre (by kind permission of Lieut.-Col. A. E. Le Rossignol, 
R.E.): Headquarters of London Electrical Engineers, 46, 
Regency-street, London, 8.W. 


COMPANY ORDERS. 


By Lieut.-Col. C. B. Clay, V.D., Commandant, 
for week ending September 11th, 1915. 


Monday.—Section III.: Technical instruction. 

Section L.: Musketry at the miniature ranges. 
Sections II. and IV.: Squad drill. 

Friday :— Section IV.: Technical instruction. 

Section II.: Musketry at the miniature ranges. 
Sections I. and IIL: Squad drill. 
Drills 6.30 to 7.30, and 7.30 to 8.30. 

Signalling.—It is proposed to form a signalling class, and the 
names of those wishing to join should be given at once to the 
Section commanders. 

Good progress is being made with the Training Corps both in 
drill and in the technical work for which the Corps is specially 
preparing itself. 

Arrangements have been made for the use of a rifle range, 
and members can attend not only at the hours of drill, but, at 
any time convenient to themselves for practice, instructors 
being in attendance and rifles provided. 

There are still vacancies for recruits either among those 
attached to the engineering institutions or others to whom the 
technical work of the Corps appeals. ? 2 

Applications should be made to Lieut.-Col. C. B. Clay, V -D., 
the Commandant of the Corps, at Marconi House, Strand, W.C. 
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COST OF RAILWAY FOOTBRIDGES. 
No. II.* : 
In the first article on this subject bridges of types 
A and B were dealt with, and details of design and 
cost given. The next to be considered are types C, 
D and E. < 
TYPE C. 
This bridge is designed on similar lines to those of 
the usual type of lattice girder, but has been simplified 
i: several ways. The foundations to the bridge are 
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of cement concrete. The foundation to supports 


nearest the running line consists of a concrete pier | 


4ft. wide, built with cutwater ends and taken down 
below the ground level about 3ft. 6in., which depth 
gives a foot from the underside of the concrete to 
formation level. 


taken 2ft. 6in. below the natural surface. 
case strings the foundation. ceasists of a concrete block 


2ft. wide, 2ft. 6in. deep and 9ft. long. With the excep- 
tion of the staircase strings, I}in. holding-down 





The other foundation to main | 
supports consists of two separate piers 4ft. square, | 
The land- | 
ing supports are fixed on to a block of concrete 7ft. | 
square by 3ft. 6in. deep, and at the end of the stair- | 


total load coming on the ground, about 1 ton per 
square foot, which is not excessive. The piers, if 
desired, could be made lighter by only taking the 
concrete directly under the base down to the depth 
required, and making the depth of the pier shallower 
in the middle and at the ends. The cost of the 
| foundations, as given in the details, allows for plain 
concrete below ground and shuttering above ground. 

A general elevation of the bridge is given in Fig. 11. 
The main supports to bridge are steel frames, con- 
sisting of 4in. by 4in. by }in. angle uprights, and 
2hin. by 2in. by Zin. angle bracing, placed hori- 
zontally and diagonally. The top horizontal bracing 
angle is of 3in. by 3in- by Zin. section riveted, where 
directly under the sides of the bridge, to the bottom 
tee of the main girder on the inside, and connected 
to the main angle uprights by jin. gussets and fin. 
packings—as shown in Figs. 13, 14 and 15. The 
base to each angle upright is formed of a 12in. by 
12in. by }in. plate, jin. gussets and 3in. by 3in. 
by in. angle cleats. One gusset has both sides 
tapered, and is 10in. wide at the bottom, 4in. at the 
top and 12in. high. The other gusset has one side 
tapered and the other vertical, and is 7in. wide at the 
bottom, 4in. at the top and 12in. high. These gussets 
are riveted to the base plate by angle cleats, 10in. 
and 7in. long respectively, in the form of the letter T, 
except that the stalk of the tee is 2in. out of centre 
| with the top part. The angle upright is riveted to 
| the gussets in the angle formed by their longest 
| sides, and two 3in. by 3in. by }in. angle cleats, 3in. 
| long, riveted to gusset and base plate on the inside 
of the angle support, give additional stiffness. Holes 
must be drilled in each base plate to take the two 
l}in. holding-down bolts, embedded in the concrete 
foundations. The main girders are built up of 6in. 
by 4in. by Zin. top and bottom tees, with lattice bars 
between. The bars are of 2}in. by jin. section at the 
ends and over the supports; at the centre they are 
2in. by jin. The total depth of the girders is 4ft. 6in. 
Angle stiffeners are placed about every 5ft. Tin. 
inside and outside ; those inside being 3in. by 2}in. 
by Zin. and those outside 3in. by 3in. by Zin. The 
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bolts are built into the concrete piers, &c., described 
above to form a fixing for the angle uprights. Two 
bolts are allowed to each steel base of supports. The 
staircase strings, where they_rest on the concrete 
foundation, are held down by four lin. diameter 
lewis bolts, about 1l5in. long, two to each string, 
cemented in. The l}in. holding-down bolts are 
bedded in the concrete a depth of 3ft. 3in., with a 
6in. square washer at the end. All the piers above 
ground have chamfered edges, and as no bedstones 
have been included in the cost of the supports, a 
sin. cement screed is put under the base of each 


Fic. Il. 
















oteral 
egeetees 
Ox’ 








0 
280 belween supports +f 
(0.8 Win? Haadlrray 





“THe Encineer" 


piers. Mm 

The maximum load on any single angle upright 
to bridges 6ft. wide is 5} tons, so that with a base 
12in. square the load per square foot is the same as 
that usually allowed on brickwork, and can be safely 
adopted. The total load coming on the concrete piers | 
next to the railway lines is with a bridge having a) 
concrete floor about 114 tons, and the weight of the 
concreté pier about 19 tons. The area of the pier 
is, say, 12ft. by 4ft. = 48 super feet, giving as the 





No. I. appeared August 27th. For convenience several illustrations from | 
the first article are reprinted in this. \ 
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stanchion, &c., to ensure an even bed_on the concrete | 
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reason for having a smaller section on the inside is 
to avoid having anything projecting beyond the line 
of the top flange formed by the 6in. by 4in. tee. 

Over the supports Zin. gussets, 2ft. high and tapered 
on the outside, are riveted to the angle stiffeners 
and connected to the gussets on the face and sides 
of the angle supports by means of long and short 
3in. by 3in. by Zin. angle cleats. This will be made 
clear on reference to Fig. 15. It has been assumed 
that the lattice bars where they cross each other are 
riveted tightly together, except where the stiffeners 
occur; there, packings are put. This method of 
drawing the bars together 
and thus taking them out 
of the vertical may not be 
approved by some, so pro- 
vision should be made for 
Zin. packings or washers, 
and an allowance made for 
them in the price. 

The 6in. by 4in. main 
tees are returned at the 
ends of the girders, with a 
Zin. connecting gusset at 
the top and bottom. Where 





SED < the staircase is in the same 

: alignment as the bridge 

the connection between it 

and the end of the main 

girder is simple, the end tees of each being 


riveted together with packings and gussets be- 
tween—as shown in Figs. 13 and 14. Fig. 16 
gives a plan of the top landing, with the staircase 
at right angles to the bridge. Here the simple 
connection described above has to be modified. The 
6in. by 4in. tee is returned as before, but instead of 
the top and bottom gussets a 9in. by jin. plate is 
put, running the whole depth of the girder. To this 
plate the lattice bars are riveted and also the end 
tee of the staircase string. This detail also applies 
to the end of the girder, for connecting to it the 
filling-in piece at the end of the bridge. The con- 


nection between the filling-in piece and the end of 
the staircase string is made in the same way as when 
it is in line with the bridge, and has been described 
above. In Fig. 16 it may also be ‘noticed that the 
top horizontal bracing angle to the main support at 
the top of the staircase, instead of being 3in. by 3in. 
by }in.,is of channel section 5in. by 2}in. This is to 
support the ends of the main floor planking, which 
in the usual way, with the staircase in line with the 
bridge, would be supported by the main girders. A 
part elevation of a staircase is shown in Fig. 13, 
with details of connections in Figs. 14 and 15. The 
staircases are of lattice design, with top and bottom 
tees of 6in. by 4in. by Zin. section. To the bottom 
tee is riveted a 12in. by jin. steel string plate, the 
lattice bars being riveted to this and to the top tee 
—as shown in the figure. 

The 6in. by 4in. tee at the end is mitred to the 
bottom tee, and runs right through at the top, with 
connecting gusset and cover plate riveted to the top 
flange of the main girder and also to the top tee of 
the staircase ; the 12in. by jin. string at the bottom 
dispenses with the need of a bottom gusset. The 
timber treads are bolted at their ends to 2}in. by 
2hin. by jin. angle cleats, riveted to the string, the 
risers being spiked to the treads. Figs. 13 and 14 
also show the gussets and angle cleats connecting the 
bottom tee of the staircase girder to the 4in. by 4in. 
angle support. 

This type of bridge is only suitable to carry a timber 
floor, composed of 3in. planking laid with jin. open 
joints, and bolted to the inside bottom flange of the 
girders. To keep the planking in position and save 
a bolt through each plank, a flat bar of 1}in. by fin. 
section is screwed to each plank and runs the whole 
length of the bridge on one side and on the other 
up to the return for the staircase. Fig. 15 shows a 
detail of this flooring bar, with its position on the 
bridge, and Fig. 6 gives a part lengitudinal section of 
the floor. The staircase landing supports are of 
similar design and section as those already described, 
but with only two horizontal and two diagonal 
bracing angles to each side of the support. The top 
horizontal bracing angle is connected to the main 
uprights by jin. gussets and packings, as described 
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before. The bases to the landing supports are also 
of similar design to the bases under the main supports. 
At ground level the bottom of the staircase string is 
cut to give a flat bearing and has a 12in. by fin. 
bearing plate, 14in. long, riveted to it. The plate 
is holed for lin. lewis bolts cemented into the concrete 
block at the foot of the staircase. 

In the event of the planking to the floor of the 
bridge becoming rotten round the bolt holes there is 
nothing to prevent the girders at the middle of the 
span from moving laterally, especially in a high wind. 
To obviate this, 5in. by 3in. by in. bracing ties are 
rivetted from girder to girder under the floor—as 
shown in Fig. 6. The smoke troughs and method of 
fixing them to the underside of the girders has been 
described before and need not be repeated again here. 


Cost of Footbridge, Type C, 28ft. by 6jt., Lattice Girders, Braced 
Steel Supports, Timber Floor, Figs. 6, 11, 13, 14, 15 and 1b. 





2 «4. 

Foundations .. 62 9 6 
Supports 58 17 0 
Staircases 146 19 0 
Main girders .. 52 0 0 
Floor eo oda. <ahort haere se 1419 0 
Smoke protectors ..  .. «. ++ ++ es 719 1 
Total cost .. - £343 3 7 


Main supports only, £39 12s. 
Cost per square foot (area covered), about 10s. 


Cost of Footbridge, Type C, 55ft. by 6ft., Lattice Girders, Braced 
Steel Supports, Timber Floor, Figs. 6, 9, 10, 11, 13, 14, 15 
and 16. 


£ s. d. 

Foundations .. = : : 
Supports 72 

Staircases 146 19 0 

Main girders .. 94 0 0 

Floor tate 25 14 0 

Smoke protectors .. 1518 2 

Total coat... «. «5 « -.£428 2 2 

Main supports only, £39 12s. a 


Cost per square foot (area covered), about 10s. 


The 55ft. span is built on similar lines to the 28ft. 
span, and calls for no particular observations. The 
central support consists of two 9in. by 4in. channels 





built to a batter, with angle bracing in between, 








222 THE ENGINEER Sepr. 3, 1915 


- 








connected to the stanchions by means of angle gussets. | the only difference being that type D has a 12in. | about 2ft. 2in. centres; this spacing varies slightly 
The details of base plates and the method of connect- | by jin. shallow web plate to allow of a concrete floor | for the different spans of bridge. The under side of 
ing the channels with theJmain girders are shown in | instead of a timber one, and the bottom tee is replaced | the B.S.B.’s are covered jin. by the concrete in the 
Figs. 9 and 10. One other point may be noted, | by two 3in. by 3in. by gin. angles, riveted to the web | floor. The weight of this floor is 64 lb. per square 
which is that, owing to the different spacing of the | plate. Fig. 12 shows a section through the bridge, | foot, and a detail of it is shown in Fig. 5. The main 
supports consist of 4}in. by 4}in. by fin. anglo 
uprights, instead of 4in. by 4in., as in type C, which 
has a timber floor. The section of the angles forming 
coe the main support has been increased, on account of 
[O14 b Tec | the greater load coming on them. The load in this 
case on the supports is about 22 tons, as against 16 tons 

'in the case of type C, where the smaller section i, 
used. The horizontal bracing angles are 3in. by 3in 

| by jin. at the top, and the others, both horizontal anc 
| diagonal, are 2}in. by 2in. by gin. The connection; 
| both for the main supports and the staircase string: 
| are similar to those described for type C, details o: 
| which are given. One slight alteration to the detai! 
—as shown in Fig. 16—may be noted here. Th 
Yin. by jin. plates at the ends of the girders, wher: 
the staircase strings abut at right angles, was describec: 
as running the whole depth of the girder. In type D 
this plate is only taken down as far as the shallow 
web plate to the main girders. The end tee of the 
staircase string acts as a cover for a portion of the 
width ; the remainder have two small cover strips. 
Fig. 18 shows an elevation of the landing supports. 


DETAIL AT SUPPORT FIG.13. 


a “corer pele, 
































CS tae HZ 
Zax 2 <9 bracing , 











Cost of Footbridge, Type D, 28it. by 6ft., Lattice Girders, Shallow 
Web Plate, Concrete Floor, Figs. 5, 12, 17 and 18. 
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Total cost .. . > scenes 33° Ff 


Cost of main supports only, £41 2s. 
Cost per square foot (area covered), about 10s. 14d. (exclusive of 
drainage). 
Cost of Footbridge, Type D, 55ft. by 6ft., Lattice Girders, Shallow 
Web Plate, Concrete Floor, Figs. 5, 9, 10, 12, 17 and 18. 
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Cost of main supports only, £41 2s. 
Cost per square foot (area covered), about 10s. 34d. (exclusive of 
_ drainage). 











It consists of two main uprights, formed of Sin. by 
4in. by }in. tees, with a tee of the same section 
returned at the top under the landing timbers, with 
| sin. gussets connecting them. The uprights are 
braced together diagonally by 3in. by 3in. by jin. 
angles, each one riveted to a gusset at the top and 






Top £ cleat 3 Yong 
Botiam one S¥ "Tong 





EL Stenchior, to the stalk of the tee at the bottom. They are also 
tied in horizontally by another 3in. by 3in. angle 
Swain Sc. riveted to the main tees, about 3in. above the top 


“Tee Enooncer"” 
of the cement concrete foundation. Instead of being 


bolted down the tee uprights are let into the concrete 
stiffeners on the 55ft. span, as well as the extra) half section at the centre of the span and half at the | 2ft. 6in., and have for a base 9in. by 9in. by jin. 
gussets required, the weight per foot run of girder is face of the central support for the 55ft. span. The | plates connected to the tee by 3in. by 3in. angle 
a little more, rising from 153 lb. to 1621b. This/ elevation of a bridge of this type for a 55ft. span is | cleats Tin. and 3in. long. The top horizontal tee of 
extra weight is practically the same in all cases, and’ given in Fig. 17, and an idea of what the elevation | the support is riveted to the inside angles of the 


LANDING SUPPORT. FiG.l8. 
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will be noticed in a list.of the different types to be | for a 28ft. span would be like can be gathered from it. | staircase strings, and outside Sin. by 24in. angle 
The floor to bridge is of cement concrete, 5}in. thick | cleats connect the vertical tees with the outside 
a (average), laid with a jin. camber and slightly dished | angles of the strings. The weight of the support for 
Tyre D. at the sides for drainage purposes. The floor itself | one landing is about 6 cwt., as against 12 ewt. for 


This and the preceding type are of similar design, ' is carried by 3in. by 3in. by 8} lb. B.S.B.’s spaced 


given in a subsequent article. 


the one given in type C. As all the central supports 
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NEWCASTLE STEEL WORKS, NEW SOUTH WALES 
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Fig. 1—GENERAL VIEW OF THE WORKS 
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Fig. 2—BLAST FURNACE PLANT FROM THE ORE BRIDGE 


are of the same design, the description given before 
will apply equally here with the same details—see 
Figs. 9 and 10. 

No. III. will deal with types E and F, which are 
the last of the footbridges 6ft. wide, and will also 
give a description of the types 8ft. wide, with the cost. 








NEWCASTLE STEEL WORKS, NEW SOUTH 
WALES. 
On June 2nd last the Broken Hill Proprietory 











Company, Limited, formally opened the new steel 
works which it has erected at Port Waratah, near | 
Newcastle, New South Wales. The company possesses 
valuable deposits of iron ore at the Iron Knob and 
the Iron Monarch in South Australia. The ore at | 
Tron Knob is of unusual richness and, apparently, | 
of very equal quality throughout. According to | 
information supplied by the company, it contains on 
an average 68 per cent. of metallic iron. It may be 
pointed out as a means of comparison that Lake 
Superior ore which it pays to haul 1000 miles by | 
railway to cheap coal districts, contains 50 to 55 per | 
cent. of metallic iron. Spanish ores containing 50 per 
cent. are shipped to this country. The Minette ore 
of Luxembourg contains 36 per cent., and our own 
richest deposit, the Lower Cleveland, 30 per cent. 
it will thus be seen that as regards the quality of its 
ore, the company is exceedingly well placed, and the 
size of the deposit is large. Newcastle, however, is 
a long way from Spencer’s Gulf where the deposit 
oceurs, so that it was necessary to arrange to ship 
the ore for a distance of some 1400 miles. The matter 
was gone into very carefully before an actual start 
was made. Mr. G. D. Delprat, the general manager 
of the Broken Hill works, visited Europe and the 
United States, and as a result of his investigations 
he became convinced that the Iron Knob ore could 
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Fig. 3—-WATER TANKS 


be delivered at the base of the furnace at Newcastle | naturally it was decided to ship the ore to the coal, 
as cheaply as, if not more cheaply than, at any | and not vice versé. The actual start on building the 


works he had examined during his inspections, and 


| works was not, however, made until early in January, 


it was calculated that having regard to that fact and | 1913. The site, which was originally oceupied by a 
to the high quality of the ore the, company should be | copper smelting works, did not by any means afford 














able to produce steel as cheaply as any country in the 
world. 

The question of smelting of iron by the company 
had been under consideration for a good many years. 
As long ago as 1896 it had acquired land at Newcastle 
for the purpose of erecting smelting works, for 


ENGINE BOILERS 


the best of foundations. To quote from a pamphlet 
circulated by the company at the opening ceremony : 
‘** Most of the land was then under water. The site 
was nothing but a series of puddles. The bank was 
marked by a ridge of mud, within which water 
oozed and fell according to the state of the tide.” 
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In consequence of the character of the soil and 
subsoil, it was necessary to resort to piling to form the 
foundations for the various buildings. To drive the 
first pile for the foundations of the blast furnace a 
punt had to be employed, for the water was some 
2ft. 6in. deep. 


was to stand, and the piles were driven from it. The 
first pile driven went down to a depth of 31ft. 5in. 
Altogether fifteen rows of fifteen piles each—or a 
total of 
work. The heating stoves required nine rows, each 
containing thirty-eight piles—a total of 342 piles. 
The actual foundations were formed of concrete 
placed over and around the tops of the piles. The 
foundation for the blast furnace is 44ft. square and 











Pig. 5—THE 


17ft. trick. 
and 132ft. long by 29ft. wide. 

The works were arranged with a view to reducing 
the hendling of the material as it went through to the 
minimum. The arrangements for unloading the 
ore, limestone or coke, &c., and for shipping steel 
are also evidently excellent. 


Fig. 1. 
gantries or ore bridges for loading and unloading 
vessels. Close by are the blast furnace and stores, 
and the nearest building to them contains the boilers 
and the blowing engines. 
contains the open-hearth furnaces, and the pig mill 
may be seen on the left of it. The buildings on the 
right are the blooming mill and the soaking pits. The 


The punt with its pile driver and | 
engine was floated right over where the blast furnace | 


225 piles—had to be driven for this particular 


The stove foundations are 15ft. thick | 


A good idea of the | 
lay-out of a part of the works may be obtained from | 
On the left will be observed the two travelling | 


The building in the centre | 


| minute to a pressure of 15 lb. per square inch. The 
boilers for working the blowing engines are shown in 
| Fig. 4. The gas for driving the blowing engines and 
| for heating the stoves is derived from the blast furnace, 
| the gas being, of course, cleaned before being used. 
More than sufficient gas is produced for these purposes, 
and it is employed in other parts of the works. 

If the steel plant is not at work the molten metal 
| from the blast furnace is taken to a pig-casting 
machine—see Fig. 5—the pigs being stacked in the 
neighbourhood of the steel furnace, which is of the 
open-hearth type. When the furnace is working it 
is fed direct from the blast furnace. The molten 
| steel when produced is drawn off into a ladle carried 

by an overhead travelling crane of 100 tons capacity, 
and is taken to the ingot moulds, which are filled in 





PIG MILL 


turn by means of a valve in the bottom of the ladle, 
which is worked by compressed air and is controlled 
from the working platform. The ingots after being 
stripped are taken to soaking pits and thereafter to 
the blooming mill—see Fig. 8, page 226. The latter 
is driven by an engine capable of developing up to 
8000 horse-power—see Fig. 6—and it rolls down an 
ingot 20in. square to 8in. bar in fifteen passes. When 
the bloom is finished the ends are cropped and it 
| is cut up into standard sizes by means of a shearing 
| machine—see Fig. 9, page 226. If, however, the 
bloom is to be made into rail it is not cut up, but is 
taken direct to the rail mill. 

The rail mill is fed by two live tables and is driven 
by a twin horizontal engine with cylinders 42in. in 
diameter by 66in. stroke. This engine has no fly- 




















Fig. 6—THE BLOOMING MILL ENGINES 


unloading of the ore, &c., is brought about by means 
of electrically worked grabs—see Fig. 7—depending 
from the gantries, these grabs having capacities of 
nearly six tons. 

The blast furnace is 98ft. high—see Fig. 2—and 
has an outside diameter of 26ft. Gin. at the bosh. 
It is fed by means of an inelined automatically worked 
skipway. The ore, coke and limestone flux are con- 
veyed to the base of the furnace by electric trolleys 
and are there discharged into the feeding skips, from 
900 to 1000 tons of material being dealt with in the 
twenty-four hours. There are four heating stoves, 
each about 90ft. high and 20ft. in diameter. The 
blowing engines are of 3000 horse-power and they 
are designed to compress 30,000 cubic feet of air per 


wheel, and is of the reversing type, but as the mill is 
three-high, reversing is only resorted to should there 
be any trouble with the rail being rolled. When the 
rail is rolled it is cut up into lengths by a hot saw of 
the sliding type, and it then passes to the cambering 
machine and thence to the hot beds. When cooled 
| sufficiently the rails are removed from the hot bed, 
|}and taken to the finishing mill where they are 
straightened, ended if necessary and drilled. 

In addition to making rails, the mills are equipped 
to produce structural steel. The output can.be varied 
from 3in. by 3in. angles up to 24in. joists. With the 
plant working at full capacity steel will be supplied 
to the mills at the rate of 400 tons a day, which would 
represent a total output of 120,000 tons of rails a 





year. At the present moment some 150,000 tons of 
rails are imported into Australia during the course of 
a year, but it is considered likely that that quantity 
will be doubled within the next few years. It is 
to be remembered, however, that steel rails only 
represent about one-sixth of the total requirement: 
of the Commonwealth. The following table show: 
what the country imported in 1913 in the way o 
iron and steel goods. 


£ 

Ingots and blooms 72,748 
0 RR er ee wee eee 222,256 
Plain and sheet corrugated (galvanised ) 937,114 
Galvanised, not corrugated . . me AS 1,005,845 
Plain sheets St ae eae! 483,033 
Iron and steel scrap 95,434 
Steel rails and fish plates 1,282,355 
Tron and steel wire 640,000 
Bar, rod and angle 1,180,657 
Hoop iron 88,807 
Steel girders 375,938 
Wire netting .. 337,943 
Pipes and tubes 870,000 

£7,592,120 


The requirements are continually increasing. The 
consumption of corrugated and plain sheets is growing 
enormously. The demand for bar, rod and angle 
iron for every conceivable purpose is incessant Ther: 
are enormous demands for pipes and tubes, for wire 
and wire netting. In all of these it is anticipated that 
the new works will take a large share. Then, again, 
it is fully expected that shipbuilding will be under- 
taken in the Commonwealth on a large scale, and this 
would also increase the call for steel. Altogether, 
therefore, it would seem that the outlook for the 
new works is distinctly good.* 

It was decided at the outset that it would not b: 
wise to rely on outside sources for the supply of coke. 
Accordingly, an installation of 66 Semet-Solvay 
recuperative by-product coke ovens was laid down. 
This plant is designed to deal with 500 tons of coal 
per day—182,500 tons per annum—and to produce 
350 tons of coke, 6,000,000 cubic feet of gas, 40 tons 
of sulphate of ammonia and 30,000 gallons of tar per 








Fig. 7—6-TON CRAB 


day. About half the gas produced will be used as 
fuel for the coke furnaces, and the remainder will be 
available for power and fuel throughout the works, 
or it may be sold to local authorities for heating and 
lighting. A large storage bin, capable of containing 
5000 tons of coal, has been erected, and it is intended 
that steamers loaded with ore shall have a return 
cargo of coal. The coal will be handled by means 
of a travelling belt, which will be capable of dealing 
with 800 tons per hour. Trimming in the holds will 
be done by means of an adjustable boom and trimming 
shoot extending over the hatch. The waterway lead- 
ing to the works has been dredged from 5ft. to a 
minimum of 25ft. at low water over a width of 300ft. 
Opposite the wharf and blast furnace the channel 
has been deepened to 25ft. over a width of 500ft., 
so that there may be ample room for vessels to reach 
and leave the works. 

Cooling water for use in connection with the blast 
furnace, coke ovens and condensers is stored in two 
tanks 60ft. high, which each have a capacity of over 
100,000 gallons—see Fig. 3. These tanks are filled 
by 16in. pumps designed to lift 7500 gallons of water 
per minute to a height of 65ft. Energy for most of 
the machines is supplied by a series of 500-kilowatt 
generators, which obtain their steam from Babcock 
and Wilcox boilers. 


* Since the foregoing was written we have been given to understand 
that, according to a cablegram recently received in London, the total 
requirements for steel are developing so rapidly that the directors are 
taking steps to install at once two additional open hearth steel fur- 
naces of 70 tons daily capacity each, and also to increase the capacity 
of the coking plant. 
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RAILWAY MATTERS. 





THE railway companies have given instructions to their 
-aff at stations, receiving offices, &c., to pay all gold 
eceived from the public into the banks instead of returning 
+ to circulation. 

\ RAILWAY company in the United States has issued a 
-ireular as to trespassing on its track, in which it is observed, 
‘ The Salt Lake route is a safe road to ride upon. In the 
ast eight years no.pussengers have been killed in train 
accidents. It is a very unsafe road to walk upon. During 
the same period 101 trespassers have been killed.” 


In order effectually to stop adventurous motorists who 
attempt to ‘beat the train” at road level crossings 
over railways, the Long Island Railroad has provided at 
a crossing @ pair of booms of exceptional diameter and 
strength. They are-each 40ft. long and about 12in. 
diameter at the butt end and 8in. at the top. They are 
painted like a barber’s pole in black and white, the stripes 
being about 12in. wide. 

Mr. H. W. THornton, the General Manager of the 
Great Eastern Railway, interviewed on behalf of an 
American Sunday paper, said that between 6 a.m. and 
9.30 a.m. on every week-day 278 trains arrived in Liver- 
pool-street station and the number of passengers arriving 
in those three and a-half hours was about 75,000. During 
the entire twenty-four hours almost 700 trains arrived in 
the station and about the same number left. 


In this column in the issue of August 13th mention 
was made of the closing by the Highland Railway Company 
owing to scarcity of men and locomotives of the Keith 
and Buckie branch. The local authorities in the district 
have now dispatched a joint memorial to the Railway 
Executive Committee asking that something be done 
towards the re-opening of the line, which, it is stated, 
vitally affects a large and important agricultural area. 


lr the discussion at the New York Railroad Club on 
Mr. Gustav Lindenthal’s paper on “ Qualities of Good 
Steel Rails,” a representative of the Central of New Jersey 
Railroad gave some particulars as to the 135 Ib. rail that 
company had been trying for five years. This rail is 
found to give in some places three times and in other 
places five times the life of the ordinary 90 Ib. rail and had 
reduced the cost at one curve of 13 deg. radius by 41 per 
cent. 

After meetings on July 13th and 21st between repre- 
sentatives of the men and a committee of general managers 
a3 to the position and pay of women workers on the rail- 
ways, an assurance has been given by the companies that 
the employment of women in capacities in which they had 
not formerly been employed was an emergency provision 
arising out of the circumstances created by the war, and 
would not prejudice in any way any undertaking given 
by the companies as to the re-employment of men who had 
joined the colours on the conclusion of the war. Nor 
would it prejudice the general question of the ‘employ- 
ment of women. 


The Railway Executive Committee has issued amended 
instructions as to the labelling of parcels and goods to 
come into operation on the Ist inst. In order to meet 
the fears of traders that their competitors might know 
from the addresses on packages who their customers were, 
the companies have, in the case of a number of similar 
consignments to the same consignee, been content in the 
past to accept only a few labelled in each lot. With the 
depleted staff at their command, this has put an increased 
amount of work on the companies, and from the Ist inst., 
when there are 10 or fewer packages, each must be 
labelled ; where there are over 10 but less than 100, one 
in every five and for over 100 one in every 10. 


Recorps just compiled for the year ended June 30th 
show that in that period the Pennsylvania Railroad system 
carried approximately 180,000,000 passengers, and not 
one was killed in a train accident. These records cover 
the entire system, with its more than 26,000 miles of track. 
The Pennsylvania system operates some 113,000 passenger 
trains every month. On the lines east of Pittsburg and 
Erie, consisting of the Pennsylvania, the Philadelphia, 


ss wD 


Baltimore and Washington, and the West Jersey and | 


Seashore Railroads, not a single one of more than 
265,000,000 passengers carried in the past two and a-half 
years has been killed in a train accident. The last train 
accident in which a passenger was killed occurred in 
November, 1912. 

Mr. Dante WIttarp, the President of the Baltimore 
and Ohio Railway, has had the degree of Doctor of Laws 
conferred upon him by the Dartmouth College. In 
conferring the degree the President of the College said :— 
“Daniel Willard, born among these hills, a man of rare 
sagacity, an acknowledged master mind, and gifted also 
with that higher, finer appreciation of human values, the 
college to which your youth aspired welcomes you in your 
maturity and honours your large achievements, though 
compassed without her aid.”” Dr. Willard began life in 
1879 as a track labourer and has worked his way up, 
becoming successively fireman, driver, trainman, con- 
ductor, trainmaster, superintendent, general manager 
(in 1901), vice-president and president. He is a trustee 
of the John Hopkins University. 

Onz of the instructions issued by the Railway Executive 
Committee early in the war was that no returned empties 
were to be accepted from traders except by permission 
of headquarters. This regulation has, of course, proved 
very inconvenient to the manufacturer in town and to his 
customer in the country, as the former has wanted the 
empties to send out fresh supplies, and the latter has found 
his cellars, stables, &c., filled with empty boxes, barrels, 
tins, &c. On the South-Eastern and Chatham the situa- 
tion has been relieved to a remarkable extent by the 
institution of a ‘‘ returned empties control” in the office 
of the London District Goods Superintendent. Each 
station on the South-Eastern and Chatham system sends 
every night to that office a list. of what empties each 
trader served by his station has awaiting transit—so 
many biscuit tins for firm A., petrol tins for B., beer 
barrels for C. The District Goods Manager then finds 
how much traffic there is on the line for, say, firm A. and 
he arranges that on a given day a certain train shall have 
the requisite number of trucks to collect all this traffic. 








NOTES AND MEMORANDA. 





Durine the fiscal year ending June 30th, 1915, 1226 
vessels of 215,711 total gross tonnage, according to the 
Marine Review, were built and officially numbered in the 
United States, as compared with.1291 vessels of 311,578 
gross tons in the previous year. The principal new craft 
were two colliers, Achilles and Ulysses, of 11,081 and 
10,910 gross tons respectively, for the Panama Canal trade. 


A process for producing tungsten powder has been 
patented by Mr. Robert Rafn, of Porsgrund, Norway, 
and assigned to the General Electric Company. The 
production of amorphous tungsten powder by reduction 
of tungsten trioxide is usually difficult of accomplishment, 
as a crystalline product most often results. The inventor 
has shown, however, that by making the reduction in 
two stages, first with ammonia gas at red heat, producing 
the so-called blue tungsten oxide, and then with hydrogen 
at cherry-red heat, the resulting product is a tungsten 
powder of remarkable fineness. 


Peart and chalk are being extensively used, it is reported, 
for briquetting in Canada. The peat is mixed with coal 
breeze and then pressed into briquettes. Such fuel has 
been found efficient and economical. Chalk also, of 
which there are large deposits in Canada, can be converted 
into a profitable fuel. If the chalk is pulverised and then 
combined with a certain percentage of breeze and solidified 
tar, the mixture being compressed into small briquettes or 
pebbles about the size of an egg, the briquettes burn with 
perfect satisfaction. The fuel has the advantage of being 
smokeless, has a high calorific value, and burns freely. 


THE consumption of aluminium is constantly expanding. 
It is the most abundant of metals and ranks third among 
the elements which compose the crust of the earth, being 
exceeded only by oxygen and silicon. According to the 
United States Geological Survey, the quantity of aluminium 
consumed in the United States in 1914 was 79,129,000 lb., 
against 72,379,000 Ib. in 1913 and 65,607,000 Ib. in 1912. 
The growth of the industry is shown by the fact that the 
production was 150 Ib. in 1884, 550,000 Ib. in 1894, and 
8,600,000 lb. in 1904. The value of the exports of 
aluminium and of manufactures of aluminium amounted 
to £309,302 in 1914, as compared with £193.218 in 1913. 


One of the greatest advances that have been made in 
the development of electro-magnetic machinery during 
the present century is the approach in the shape of the 
pressure wave to the ideal sine curve. Several reasons 
have combined to bring about this result, some of which 
are indirectly due to the direction in which electrical 
engineering has developed. Thus the wide extension of 
the three-phase system with star-connected generators has 
removed from the interlinked or line pressure the third 
harmonic, which is sometimes considerable in the phase 
pressure. Again, the adoption of the non-salient-pole 
construction for the rotors of turbo-alternators has made 
it possible to obtain a flux distribution which remains 
nearly sinusoidal under all conditions of load. Finally, 
the designer has also learnt what refinements are necessary 
in order that the pressure curve may be free from ripples, 
although such means are not always used for this purpose 
alone. 


To save approximately £40,000 a year in loss of actors’ 
time and interest charges on equipment on cloudy days, 
there has been erected at Universal City, the large moving- 
picture plant in Southern California, an electrically- 
illuminated studio for taking pictures when the sun is 
behind the clouds. Every type of lamp and diffuser was 
tested in an endeavour to produce an artificial illumination 
which would give to the pictures the same character and 
colour quality as sunlight. The mercury-vapour lamp met 
this demand, although its size and shape offered some 
difficulties in adapting it to overhead lighting. The new 
gas-filled incandescent lamp, however, is well suited for 
such work, and by combining the two sources it is now 
possible to take indoor pictures that cannot be distinguished 
from out-of-door photographs. The light from a gas- 
filled tungsten lamp has much the same quality as sun- 
light, and the useless orange and red rays are nullified 
by making the globe of blue rather than clear glass. 


In tests conducted at the University of Wisconsin to 
determine the relative efficiency of white metal, roller and 
ball bearings, it was found that in all cases the power per 
bearing—measured in watts—diminished with temperature 
up to about 100 deg. Fah., after which there was a tendency 
to become constant. There was a considerable increase 
of power required in respect of speed. Thus, at 80 deg. 
Fah., with a 730 Ib. load, and for white metal, the power 
was 13 watts at 150 revolutions, 30 watts at 250 revolu- 
tions, 48 watts at 350 revolutions, and 74 watts at 450 
revolutions. The corresponding figures for roller bearings 
were 10, 19, 28 and 40 watts, and for ball bearings 3, 7, 10 
and 18 watts. The coefficient of friction followed approxi- 
mately the temperature law. For white metal bearings 
the coefficient was 0.005 to 0.015; for roller bearings 
0.004 to 0.011; and for ball bearings 0.0015 to 0.003. 
Breakdown tests were made by increasing the load until 
there was a sudden rise of temperature, with the fol- 
lowing results:—White metal, 4250 lb. per bearing ; 
roller bearings, 5100 ; and ball bearings, 4650 lb. 


In a publication entitled Drill Chips, issued by the 
Cleveland Twist Drill Company, appear the following 
notes on tangs on a taper shank tool :—‘‘ There seems 
to exist some misunderstanding respecting the function 
of a tang on a taper shank tool; also there are far too 
many tangs twisted off; all of which lends strength to 
our conviction that al! is not as well as it should be. 
Therefore let us explain that the tang exists merely to 
assist the taper shank in driving the tool. Under ideal 
conditions no tang would be necessary, as a pertect fit 
between the taper shank and the hole in the spindle would, 
in itself, give a sufficient drive. However, this fit in actual 
practice is seldom perfect, especially after the parts have 
undergone any amount of wear, and the tang is a most 
useful, if not necessary, auxiliary. When the parts are 
badly worn, or proper care has not been taken to keep the 
taper’ surfaces free from grit, the driving function of. the 
taper fit is lost and an undue strain is thrown upon the 
tang. Is it any wonder that nine times out of ten the 
tang proves unequal to this additional burden and is 
twisted off ?”’ 


| funnel. 





MISCELLANEA. 





AccorpINnG to the Electrical World, a scheme has been 
submitted to the New York State authorities to construct 
a 90ft. dam across the Niagara Gorge, so that the present 
whirlpool rapids would be replaced by a fall at the lower 
end of the gorge, from which about 2,000,000 horse- 
power would be available, half for New York State and half 
for Ontario. 


Ir is reported that in the first nine months of the war 
German trade unions paid no less than a million sterling 
for the support of the families of members. thrown out of 
employment as a result of the war. This sum was in 
addition to £350,000 paid in relief of the families of 
members ‘serving in the army, of whom 1,000,000 were 
called to the colours on the outbreak of war. 


Gas meters in New York hereafter will be read by photo- 
graph. Meter readers employed by the gas company will 
be equipped with small cameras which fit over the indicator 
on the meter. By pressing a button light is thrown.on the 
dial and exposure made, showing the amount of gas con- 
sumed since the last photograph. These photographs are 
to be kept on file by the company for the confutation of 
people who object to the size of the bill. 


LARGE orders for aeroplanes and aero engines are being 
placed with the United States by the Allies. The aviation 
industry of that country is responding nobly to the demand. 
According to Aeronautics, 300 aeroplanes and 600 aero 
engines were shipped to Europe in two weeks,’ Great 
Britain having, according to an American contemporary, 
ordered close on 200. Spain also is increasing her supply 
of aircraft and importing American machines. 


A PROCESS introduced by the Homogeneous Lead 
Coating Company enables cast iron, wrought iron and steel 
to be coated with pure lead or alloys of lead to any thick- 
ness up to }in. or more, the lead being united to the iron 
or steel surface, it is claimed, in such a way that it does not 
become separated when subjected to rough treatment or 
varying temperatures. The process can be applied to the 
linings of tanks, vacuum pans, condensers, autoclaves, 
pumps, fans, scrubbers. pipes, heating coils, &c. 


TuE relative merits of cast iron and vitrified stoneware 
pipes for house sewer drains has been exhaustively investi- 
gated for a year by Mr. A. C. Shaver, chief sanitary in- 
spector of the City Government of Passadena, Cal. The 
judgment of that body on their officer’s report is in favour 
of the cast iron pipe, and an order has been made to the 
effect that in future that pipe alone shall be employed. 
The conclusion arrived .at is that cast iron pipes can be 
made root-proof at the joints and can be thrown out of 
alignment without breaking. 


AccoRDING to a contemporary, elaborate experiments 
are being carried out by the United States navy to demon- 
strate the value of paint as a means of concealing or dis- 
guising warships. Recently the torpedo-boat destroyer 
McDonough appeared off Block Island disguised as a 
submarine. Black paint had been used over the grey 
sides of the destroyer to form the outline of a submarine, 
and the shape of a periscope was painted on the middle 
The illusion was said to have been effective at a 
short distance. Other warships have been decorated with 
spots of black, the theory being that it is much harder to 
make out their character at a distance, particularly when 
the sea is covered with a light haze. 


Rear-Apmirat C. E. Anson recently relinquished 


| the post of Admiral-Superintendent of Chatham Dockyard 


on completing his term of office. His successor will be 
Rear-Admiral A. D. Ricardo. Rear-Admiral Ricardo was 
born on September 14th, 1861, entered the Navy on July 
15th, 1874, and reach flag rank on March 7th, 1914. He 
specialised in gunnery in 1887-89, was employed on the 
completion of addenda to the ‘‘ Hydraulic Manual,” 1897 ; 
captain of Dockyard and deputy-superintendent and 
King’s Harbour Master at Chatham Yard, July, 1909, to 
July, 1911; qualified as interpreter in French, July, 1907 ; 
appointed commodore, second class, in command of R.N. 
Barracks, Devonport, June, 1913, to April 21st, 1914; 
and became aide-de-camp to the King on March 21st, 1913. 


THE war has opened up possibilities of creating several 
new industries in India. Hitherto India has exported 
large quantities of cotton waste to Germany, and it used 
to fetch as much as Rs. 60 per candy. Since the outbreak 
of the war the export has ceased, and some of the captains 
of the mill industry are thinking how best to utilise the 
cotton waste, the price of which has dropped from .Rs. 60 
to Rs. 10 per candy. The waste was used in Germany 
to turn into coarse counts, which were used for manufac- 
turing blankets, carpets and other such articles. Some 
of the mill agents are contemplating the importation of 
waste cotton plants, so as to utilise the waste for the 
purpose of manufacturing blankets, carpets, &c.. in: India 
It is to be hoped, says the Times of India, that this 
enthusiasm will not die out until somebody has turned to 
practical account the: opportunity of supplanting German 
goods by those of Swadeshi make. ; 


In the Berlin Lokal-Anzeiger there are some interesting 
statistics of munitions. The writer speaks of the demand 
for munitions in England—and France—as being “‘‘partly 
insincere and exaggerated, for the purpose of explaining 
and excusing failures in the offensive.’’ In his historic 
survey of the question he says :—In the Franco-German 
war a German battery fired on an average 200 shells from 
each gun. Inthe Manchurian war the average had already 
risen to twice that figure. These totals are far exeeeded 
by those of the present war. In the whole of the war of 
1870-1871 the German artillery fired 817,000 shells. Of 
these 470,000 were used in the sieges of French fortresses 
and 338,000 on the field. Of the latter total 10 per cent 
was fired off in the battle of St. Privat alone. In the 
Russo-Japanese war the total was 954,000. . . . Statistics 
as to the present war are meagre. The German: General 
Staff announced from the seat of war in the West on 
March 10th last that the enemy had used 100,000; shells 
in 24 hours on a front of 8 kiloms. . . . which is about 
six times as many for each metre of front as at St. Privat. 
. . . The French used near Arras in one day 300,000 
shells, nearly as many as the whole Field Artillery of 
Germany expended in 1870-1871. 
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Zeppelins. 


Ir is to be hoped that amongst the thousands of 
volumes that will be written on the war one, at least, 
may be found that deals philosophically with the 
effect of the great conflict on the human mind. To 
study the subject with the essential calmness is 
for the time being impossible, for there is no 
philosopher, however so remote he may imagine 
himself from the causes which perturb ordinary 
humanity, who is not influenced in some degree by 
the cataclysm taking place around him. We might 
almost as well expect a professor to stand unmoved 
in the roar of Niagara, with the water splashing his 
hands and head, to discourse dispassionately on 
surface tension and the fall of a drop, as expect 
anyone less than a god to deal unmoved with the 
phenomena of the human mind under the stress 
of a world war whilst the conflict was still in progress. 
Yet there are certain aspects which leap to the eye 
and which may be measured in some rough degree 
by whoever is capable of forcing himself for a few 
minutes into an abstraction from the turmoil of the 
hour. To him who can do this the growth of rumour 
presents an absorbing study. We need not refer 
to “the Russians,” a case of extraordinary interest 
which we hope to see investigated in the future, 
when all the causes which led up to it are capable of 
inspection. So firmly convinced were many people 
that several trainloads of our Allies were actually 
transported from Scotland to the South of England 
and carried in our ships across the Channel that even 
now, when everything that has happened since appears 
to falsify their belief, they are still persuaded that 
the rumour is not without foundation and look for an 
explanation in the course of time. With this and 
other strange stories which have gained currency, 
but have affected the general life of the people but 
little, we shall say nothing at present. As a rule 
they are absolutely baseless, pure figments of excited 
imaginations. On the other hand, rumours associated 
with attacks by Zeppelins, under which heading all 
aerial bombardments of England are included in the 
public mind, are in a different category. There is 
generally an element of truth in the stories, and it 
is only in the exaggeration of facts that rumour lies. 
The matter is of more than mere academic and 
philosophic interest, for it cannot be doubted that 
the Germans counted upon causing a nervousness 
and apprehension in the British public which would 
in some measure affect its efficiency. They looked 
for the Zeppelins to do on land, in their own manner 
and in their own kind, what it was believed by them 
submarines could do at sea. Destruction of property 
is not the only thing aimed at ; it is sought to harass 
the nerves to a degree that must affect national 
efficiency. 

For a time it seemed as if the Zeppelins would 
succeed in this object. Taking advantage of extra- 
ordinarily favourable climatic conditions, still nights 
and no moon, airships made a succession of rapidly 
consecutive visits to this country in June. Public 
conversation turned upon nothing but * Zepps.,” 
nervous people took strange precautions o’ nights, 
and householders made haste to insure their pro- 
perties. Parliament fostered, rather than. allayed, 
the national apprehensiveness by formulating an 
insurance scheme of its own. England began to take 
a serious view of the air menace and began to lose, 
as nations, like individuals, in a state of excitement 
always do, its sense of proportion. A tendency to 
think that a few incendiary bombs, the destruction 
of a few streets, the killing of a few civilians, was 
really of military significance, and that it was but the 
beginning of a much more serious invasion, was 
observed. Fortunately, about this time two 
Zeppelins were destroyed in Flanders, the raids ceased, 
the Government took steps to prevent the contagion 
of rumour, and the country returned to its level- 
mindedness. The recrudescence of attacks during 





the last few weeks has fallen far short of the effect 
of the earlier attacks, and a well-timed letter by 
Mr. Balfour, now First Lord of the Admiralty, to a 
correspondent—it would have been even better 
timed had a convenient correspondent been found 
two months ago—has restored the public to a sense 
of proportion and established the weakness of the 
Zeppelin as a military weapon. Taking, as an 
example, the official Admiralty announcement about 
the alleged Zeppelin attack on the London docks 
and the account of the same adventure as given by 
the Deutsche Tageszeitung, Mr. Balfour shows how 
the discrepancies between the two arise. He reminds 
his correspondent that Zeppelins attack under cover 
of night, when landmarks are elusive and navigation 
difficult. Under these circumstances errors are 
inevitable and are sometimes of surprising magnitude. 
The Germans, he says, “ assert and may sometimes 
believe that they have dropped bombs on places 
which, in fact, they have never even approached.” 
The cause of the reticence of the Admiralty, which has 
long been evident to everyone but Mr. Balfour’s 
correspondent, rests in the desire to avoid giving the 
enemy’s airmen any clue as to where they actually 
were; its wisdom cannot be doubted. Even more 
reassuring than the facts which may be read between 
the lines of the passage we have quoted are the First 
Lord’s statement as to the actual accomplishment of 
our aerial visitors. That the Zeppelin has caused 
much suffering to many innocent people he does not 
deny, but “even this result, with all its tragedy, 
has been magnified out of all proportion by ill- 
informed rumour. I am assured by the Home-office 
that during the last twelve months 71 civilian adults 
and 18 children have been killed ; 189 civilian adults 
and 31 children have been injured. Judged by num- 
bers, this cumulative result of many successive crimes 
does not equal the single effort of the submarine 
which, to the unconcealed pride of Germany and the 
horror of all the world, sent 1198 unoffending civilians 
to the bottom in the Lusitania. Yet it is bad enough, 
and we may well ask what military advantage has 
been gained at the cost of so much innocent blood. 
The answer is easily given. No soldier or sailor 
has been killed; seven have been wounded; and 
only on one occasion has damage been inflicted which 
could by any stretch of language be described as of 
the smallest military importance. Zeppelin raids 
have been brutal, but so far they have not been 
effective.” Mr. Balfour concludes with the important 
statement that Zeppelin raids “have served no 
hostile purpose, moral or material.” This very 
reassuring letter by Mr. Balfour is reinforced by a 
contemporary statement by two eminent experts in 
aerial navigation. In the Fortnightly Review for 
September appears an article by Messrs. Grahame- 
White and Harry Harper entitled “ Zeppelin Air- 
ships: Their Record in the War,” to which we 
desire to call the attention of all those who have 
taken an exaggerated view of the aerial danger. 
We have not space now to deal with it fully, but a 
few significant quotations may be given :—‘ They 
are,” say the authors, “still frail and vulnerable 
craft—susceptible to damage by gusts when being 
manceuvred on the ground ; only able when aloft to 
combat moderate winds; and flying neither suffi- 
ciently high nor sufficiently fast, to carry out with 
success the offensive operations assigned to them in 
war.” After explaining that Zeppelins must attack 
in darkness, Messrs. Grahame-White and Harper 
assert that—* It has indeed been the inherent weak- 
ness of the Zeppelin attack by night that—their 
craft being compelled to manceuvre several thousand 
feet high—the bomb-droppers have been unable to 
achieve any effective marksmanship ; and even eight 
powerful bombs, such as were thrown on Antwerp 
in their first attack, will do surprisingly little damage 
if they fall merely haphazard and without being 
aimed at any specific target. In the case of land 
artillery we have been shown the uselessness of 
bombarding any area of ground when there is no 
possibility of aiming at a definite mark; and with 
the Zeppelin, which can carry only a limited cargo 
of bombs above any district to be attacked, the 
futility of a haphazard bombardment is even more 
apparent. The airship risks destruction, with prac- 
tically no hope of any advantage from the attack 
she makes,” and further on add: “ As a matter of 
fact, and none are better aware of it than those who 
control the flight of Zeppelins, these machines court 
almost certain destruction, even when they have 
darkness to aid them, should they pass deliberately 
and at a low altitude above the heart of a city that 
is well protected by high-angle guns, and which can 
send aloft promptly, when a signal of warning comes, 
a squadron of fast-flying defensive aeroplanes ;” 
reaching, as a conclusion of the whole inquiry, that— 
‘In war, unless she can fly faster and higher, and 
arm herself more adequately, the Zeppelin labours 
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under disadvantages which, in regard to operations 
of military value over a hostile territory, reduce her 
nearly to impotence.” 

Long before the war, and on several occasions 
during its course, we have stated our belief that 
the military value of the Zeppelin was grossly 
over-rated both by some people in this country 
and by the German people as a whole, and we 
have waited patiently under no little stress from 
nervous persons who could not balance the real 
effect against the local or personal effect, for 
an official justification of our views. That it has 
come at last we are unfeignedly glad, but not so 
much on our own account as because we believe 
it will allay what public nervousness still remains. 
Mr. Balfour, who himself possesses the calm philoso- 
phical mind, has done much in two successive notes 
to restore our national equanimity. In the first he 
found means to let the public into a few secrets 
about the “submarine menace,” and in the second 
he has shown us the Zeppelin danger in its proper 
light. The effect has been admirable, and we may 
hope that the excellent example he has set will be 
followed in all cases where military exigencies do 
not render it strictly undesirable. 


The Convention on the Safety of Life at Sea. 


OnE of the many painful reflections caused by the 
European War, and especially by the side of it which 
is manifested in the piratical behaviour of German 
submarines towards non-combatant and neutral 
shipping, is the fact that but for the outbreak of 
hostilities we should by this time have had in being 
an International Convention on Safety of Life at 
Sea, signed by delegates of all the principal Powers, 
and making compulsory the provisions enacted. 
For many years it had been evident that it was 
desirable, and even necessary, that an understanding 
should be come to in this matter, by which all ocean- 
borne commerce should be regulated and systematised 
so that a uniform standard of shipping security might 
be attained. In pursuance of this idea an Inter- 
national Conference assembled in London on Novem- 
ber 12th, 1913, at which delegates participated from 
Germany, Austro-Hungary, Belgium, Denmark, 
Spain, the United States, France, Great Britain, 
Italy, Norway, the Netherlands, Russia and Sweden. 
Before the Conference assembled a joint request 
was made by the United States and Germany to 
Great Britain that the self-governing Colonies of 
Australia, New Zealand and Canada should be repre- 
sented. Accordingly, fifteen delegations enjoyed 
plenary powers at the Conference, while Norway and 
Japan were also represented. The Conference con- 
sisted of ninety-six delegates with eighteen secretaries, 
and technical advisers of the highest rank in the 
professions of shipbuilding and engineering. The 
labours of this Conference, covering the widest fields 
of science and diplomacy, were brought to a success- 
ful conclusion on January 20th, 1914, and the great 
Convention, drawn up in the French language, was 
formally subscribed by all the delegates. It was by 
far the most comprehensive international agreement 
relating to the merchant marine which has ever 
been concluded. 

In the ordinary course of events, the ratifications 
would have been signed by the end of 1914, and the 
Convention have become operative on July Ist, 
1915, so that by this time we should have been in 
the enjoyment of a peaceful conquest of the many 
intricate and difficult problems such a Convention 
involved. Instead of that, we are experiencing the 
dread arbitrament of a war in which the majority of 
the contracting nations are engaged, and in the course 
of which—terrible to contemplate—we have seen the 
safety of innocent and peaceful ocean passengers 
counted as nothing in the scales of conflict, and a 
ruthless inhuman torpedoing of passenger vessels 
“at sight,” by enemy submarines, as if it were a 
legitimate method of warfare. The contrast is 
striking and pitiful, not only because of the loss of 
life entailed, but even more perhaps because of the 
revelation of the German mind, which can authorise 
and carry out such outrages with callousness, if not 
—we may dare to hope—with perfect equanimity. 
The aim of the London Conference was directed to a 
demonstration of willingness on the part of all the 
nations represented to agree upon a common standard 
of safety for ocean travel and of a desire to recognise 
the good faith of all concerned in agreeing to live 
up to this standard. This was successfully and 
amicably accomplished, though the end was not 
attained without much give and take and long- 
continued adjustments of important details. That 


it was possible to frame an acceptable enactment 
dealing equitably with such a discussable point as 
the application to vessels of the “‘ law of the port ” 
and the “ law of the flag ” is evidence of the willing- 


ness of all to reach a common understanding. 
America and Great Britain have always held that 
“it is part of the law of civilised nations that when 
a merchant vessel of one country enters the ports 
of another for the purposes of trade, it subjects itself 
to the law of the place to which it goes, unless by 
treaty or otherwise the two countries have come to 
some different understanding or agreement.” Con- 
tinental countries—more especially Germany since 
1870—have emphasised the “law of the flag,’ while 
minimising the “ law of the port,” and Germany had 
good ground for her contention. There was matter 
for much disagreement in this, but a way out was 
found and Article 61 of the Convention is a standing 
witness to the conciliatory attitude of all parties 
concerned. The Article runs: “ Every vessel holding 
a Safety Certificate issued by the officers of the Con- 
tracting State to which it belongs, or by persons 
duly authorised by that State, is subject in the ports 
of the other Contracting States to control by officers 
duly authorised by their Governments in so far as 
this control is directed towards verifying that there 
is on board a valid Safety Certificate, and, if neces- 
sary, that the conditions of the vessel’s seaworthi- 
ness correspond substantially with the particulars 
of that certificate ; that is to say, so that the vessel 
can proceed to sea without danger to the passengers 
and crew.” It will be seen that this recognises the 
law of the flag in so far as it limits the authorities of 
a foreign port to inspection with a view to verifica- 
tion of the conditions of the safety certificate, while 
it recognises the law of the port in that it authorises 
the port authorities to make such an inspection. 
This principle of mutual concession was carried out 
in all the varied branches of the Convention, and the 
work was a marked advance in dealing with divergent 
views and practices in an international way. It 
bore the promise of great developments in the future, 
and furnished a strong impetus to high-grade practice 
in shipbuilding. One of the obligations laid on all 
the signatories was to communicate to one another 
“all information which they possess affecting safety 
of ships on those of their vessels which are subject 
to the rules of the Convention, provided always that 
such information is not of a confidential character.” 

All this is in striking contrast to the state of 
affairs which now obtains. The friendly feeling is 
shattered and cast to the four winds, and one can 
only conjecture what the ultimate result will be. If 
Conventions and Agreements are to be regarded as 
scraps of paper when they no longer accord with the 
necessities of one or other of the contracting parties, 
what value are we to put upon an instrument such 
as we are considering ? Is the international labour 
of many years to be stultified and peaceful progress 
quenched by the action Germany has taken in this 
war? Whatever may be the final outcome of hos- 
tilities, it is scarcely to be expected that things can 
be as they were, the hands of the clock seem to have 
been set back by the revelation of the national mind 
of Germany, a principal maritime Power concerned 
in the Convention ; but surely this is not irrevocable. 
The advance which was accomplished by the Con- 
ference was epoch-making; it seemed to be, and 
indeed was, an indication of a growing desire for a 
community of labour among the nations of the world ; 
it bore no trace of national jealousy nor a trace of 
desire on the part of any of the participants to 
indulge in an orgy ef world conquest. It was con- 
sidered by many to mark the beginning of a new era 
in maritime affairs. May we not hope that when 
the welter of blood and hate subsides, some ground 
may be found for continuing progress along such 
peaceful Jines, and that a revulsion of feeling against 
the terrible thing that scientific warfare has become 
may bring us back again to the spirit which has so 
suddenly been lost. 


The'Employment of Women in Engineering 
Workshops. 


WE would draw attention to the account which, 
by the courtesy of William Beardmore and Co., 
Limited, we are able to give in another column of 
the success attained as a result of the employment 
of women workers in the munition works of that firm 
at Glasgow. Among the many works in this country 
which are now employing women for munition work 
no doubt equally efficient results have come to hand. 
Very possibly an exchange of knowledge and experi- 
ence is passed from hand to hand, but to those works 
which have not hitherto been provided with the very 
interesting information we publish to-day, or which 
may yet be in the throes of organisin munition 
manufacture, the experience obtained by William 
Beardmore and Co., Limited, must prove of great 
value. We would therefore commend it very 





earnestly to those of our manufacturers who are 
suffering from a dearth of workers as indicating a 





means by which the deficiency may be made wood, 
The creation of a new department must always 
be a serious task calling for administrative work 
of high quality, and in many directions; whey 
the employment of women is added under completely 
new circumstances, the labour is in no wise lessened. 
Sir William Beardmore has looked far ahead and 
has treated the subject in a broad and statesmanlike 
manner. He has, in conjunction with his able 
staff, provided not only for the splendid ouiput 
which the women workers are producing, but also 
for the creature comforts of his women workers, 
grasping the fact that enthusiasm, happiness and 
health are essential as a combination. These three 
together, made possible by the generous attituce of 
the firm, have largely helped toward the excellent 
results, of which Messrs. Beardmore may wel! be 
proud. 








MINERS’ WAGES AGAIN. 
(By a Correspondent.) 

THE labour trouble in the coal trade is not solvea 
by any, even the latest, concession to the miners, 
and it will not be solved until the Government adopts 
a new policy. In spite of the recent substantial 
wage advances, the miners are already formulating 
a demand for another rise—probably 15 per cent. 
this time—and within a few weeks we may have 
a repetition of the negotiations, threats, refusals, 
deadlocks, Government intervention, award, disputes 
over interpretations, and finally complete surrender 
to the men. What is to be done? Every conces- 
sion brings a fresh demand. Not only that, but every 
advance of wages involves an increase of time-losing. 
The situation is becoming intolerable. 

The so-called ‘“‘ settlement ’’ of the South Wales 
dispute, effected this week, which is the second 
indeed, it is the third ‘ settlement ’’—-within two 
months, is hardly worth describing as such. ‘The 
point regarding what is termed an “ equivalent 
selling price” to the new standard minimum is not 
touched by the Government award, and it is really 
the most difficult and complicated point in the whole 
set of demands made by the men. The claim is that 
15s. 6d. per ton for large coal shall be the equivalent. 
This means that percentage rises of wages shall be 
based upon that figure. In seeking to establish this 
principle—or, to be precise, this figure—the men are 
making no adequate allowance for any changes that 
have taken place except in wages and selling prices 
during the last few years. As is well-known, wages 
generally in the coal trade have long been governed 
in principle by selling prices. That is right enough, 
but what is not right, is for the miners to ignore the 
increase of working expenses, apart from wages, that 
has come about since the last agreement was made. 
The Eight Hours Act, various new regulations, the 
provision of rescue apparatus, the increased cost of 
timber, steel, horse food, &c., have added largely to 
the cost of production. Clearly there must be a much 
larger margin between wages and selling prices now 
than at any previous time in the history of the trade. 
In the new agreement the men are demanding an 
equivalent that cannot be justified. No impartial 
arbitrator would award this demand, on its merits, 
in the men’s favour, but, likely enough, after the 
question has caused another coal crisis, it will be 
conceded for the sake of peace. And just as likely 
it will fail to secure peace. The miners are in a 
dangerous frame of mind. 

One of the most immediate duties of statesmanship 
is to change the mind of the working man, especially 
of the miner. If large bodies of organised workmen 
are to continue forcing up the cost of production of 
such essential industrial materials as coal, under the 
impression that they are quite justified in “‘ getting 
all they can,’’ then we may prepare for the downfall 
of our country. Left to their own devices, and under 
the. influence of Socialist and Syndicalist agitators, 
who make South Wales a cockpit of strife, we need 
not expect the miners to realise the errer of their 
ways until it is too late. But thoughtful men can 
be under no misapprehension regarding the serious 
consequences that will follow from a continuation of 
the present policy of the miners, and it is surely 
incumbent upon the Government to endeavour to 
change this policy. The miners are constantly told 
that almost fabulous profits are being got out of 
their labour ; that they are entitled to much higher 
wages ; that if only they persist long enough in making 
demands for more money they will succeed in getting 
the Government to nationalise the mines ; and that. 
when that is effected, conditions of employment will 
be vastly improved. Until it is made a penal offence 
to provoke strikes by deliberate falsehoods ; until 
the facts relating to wages, prices, profits, and com- 
petition are brought home to the workmen, and the 
seriousness of the situation explained to them ; 
until, in a word the workers have a little practical 
education, there will be no industrial peace. The 
spectacle of these strikes and threats of strikes by 
men exceptionally well paid for their labour ; of even 
the most willing being prevented by law from working 
eight hours in any twenty-four; of able-bodied men 
only working three or four days a week when the 
nation is short of coal; of these time-losers actually 
being paid a “war bonus;’’ and of a group. 0! 
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false Socialists being permitted all the time to 
encourage this shirking and these unreasonable 
demands, is a state of affairs for which a remedy 
will soon have to be found, or British industry will 
be ruined. 

Within this year the Scottish miners have had three 
advances, and the latest award of Sir George Ask- 
with, bringing the nominal rate up to 8s. 6d. per day, 
does not satisfy the men, and further demands will 
soon be made. 

In Northumberland there is a move for another 
advance, the recent decision of the Prime Minister 
not being favourably received. Here is a dispute 
arising out of the war bonus of 15 per cent. which was 
granted in May. Mr. Askwith’s decision on that 
occasion was to the effect that the bonus be merged 
in any future rise of wages that might be made in 
the ordinary way. The county wages then stood at 
48 per cent. above the 1879 standard, the 15 per cent. 
bonus bringing them up to 63 per cent. That was 
within two points of the recognised maximum, which 
was 65 per cent. on the standard. The last quarterly 
ascertainment of the selling price of coal under the 
sliding scale agreement showed that the miners, 
according to their contention, were entitled to an 


advance of 28 per cent. The men claimed that this 
should be added to the 48 per cent., carrying wages 
up to 76 per cent. above the standard—in other 


words, that the maximum should not apply, and 
that the war bonus should not be merged, as laid down 
by the Prime Minister. After failing to persuade 
the coalowners to accede to this breach of a clear 
bargain, the miners took their claim to Mr. Asquith, 
who, quite naturally, has decided against it, reaffirm- 
ing his decision of May 15th. Still not satisfied, the 
Miners’ Union is instructing its officials to ask for 
another interview with the coalowners and lay a 
claim for a substantial advance of wages. 








LITERATURE. 


By Charles L. 
Part III. 
London : 


Combined Power and Heating Plants. 
Hubbard, B.S., M.E. First Edition, 
Price 12s. 6d. net. New York and 
McGraw Hill Book Company, Inc. 1915. 

Tue author is a consulting engineer in Boston, Mass., 

and has written two other volumes: ‘“‘ Part I., Steam 

Power Plants,’ ‘“ Part II., Heating and Ventilating 

Plants ;”’ but each part is complete in itself and is 

sold separately. The subjects covered in Part ITI. 

relate especially to the power and heating equipment 
for buildings of large size, such as office blocks, stores, 
municipal buildings, hospitals, institutions, theatres, 
technical and trade schools, railway stations, machine 
shops, foundries, paper and textile mills. The mech- 
anical equipment in buildings of these kinds is more 
or less complex, depending upon their size and use, 
and may provide for the generation of power, lighting, 
elevator service, refrigeration, pumping, fire pro- 
tection, air compression, vacuum cleaning, drying, 
water heating, cooking, sterilising, &c., not to men- 
tion the special machinery used in various manufac- 
turing processes. It has been the aim of the author 
to treat the various problems somewhat broadly 
and with special reference to the steam requirements. 

The volume has 400 pages, is very well printed, and 

has 220 cuts, of which 130 are from original drawings 

and the rest from catalogues, &c. 

The first chapter deals with heating and ventilating 
requirements of various types of buildings. In 
departmental stores the author considers the best 
method is to admit warmed air at an elevation of 
7ft. to 8ft. and to remove it at or near floor level. 
With respect to hospitals and institutions he says 
that until recently the most approved method has 
been ‘‘ by means of the closed system in which the 
windows are kept shut and all air introduced through 
indirect heaters either by means of a fan or by 
gravity,’ but he proceeds to say that latterly it has 
been thought that ‘‘ better results are secured in 
practice by admitting a certain amount of fresh air 
unheated through the windows.” A few hospitals 
in Great Britain have been heated by the former 
method, but it has certainly not met with general 
approval. He recommends that for infectious cases 
100 cubic feet of air per minute per occupant of a 
ward should be forced in and that mechanical extrac- 
tion should also be employed. We do not suppose that 
any such volumes are admitted in this country except 
through open windows. 

In reading United States’ literature it should always 
be remembered that the term “first floor ’’ means 
“ground floor,’ and in consulting the tables or 
criticising calculations it must never be forgotten 
that the United States’ gallon is the Old English 
gallon and only 0.833 of the Imperial gallon. A 
number of interesting illustrations are given of 
methods of heating schools and workshops. 

Chapter II. contains working data, such as trans- 
mission constants for steam and hot water heating. 
The author states that he finds the efficiency of forced 
hot water circulation with a flow temperature of 
210 deg. Fah. and return of 190 deg. equal to that of 
stezm at atmospheric pressure. Diagrams are given 
of piping systems which, in our opinion, would be 
Improved if lines crossing others were bridged over 
and not merely run across them. In some of the 





diagrams the expansion tank is shown at the lowest 
point of the system, which is a position almost 
unknown in English practice and requires an air com- 
pressor. The author considers live steam heaters pre- 
ferable to hot water boilers, but in this country many 
will disagree with him owing to the less skilled attend- 
ance required for the latter. Chapter III. gives work- 
ing data for hot blast heating and ventilation as apr'lic- 
able to meeting halls, public rooms, and workshops. 
Chapter IV. treats of centralised plants and also 
deals with the relative merits of wooden, concrete, 
and tile conduits for pipes. Chapter V. deals with 
the power and steam requirements for different classes 
of buildings. Chapter VI. is devoted to the boiler 
plant, and the author places the thermal efficiency 
usually obtained at from 50 to 70 per cent., averaging 
60 per cent., which seems rather low for such duties. 
Chapter VII. treats of steam engines and turbines 
as regards steam consumption and adaptability for 
the duties required, and is followed by a chapter 
on auxiliary equipment. Chapter IX. gives a good 
deal of sound practical advice about piping plans. 
Chapter X., headed ‘‘ Combined Power and Heating,”’ 
deals with the desirability of installing private 
electric generating plant and using the exhaust steam 
for heating and hot water service, as compared with 
the purchase of electricity from an outside source ; 
but we reserve our remarks for Chapter XII. The 
author evidently considers the pneumatic system of 
automatic temperature control the best yet invented. 
Chapter XI. deals with equipment and operating 
costs and tables are given of approximate costs for 
various types of plant. Chapter XII., entitled 
‘** Practical Examples in Design and Cost of Appa- 
ratus,”’ is perhaps the most interesting, as the author 
considers first a technical high school, then a hotel, 
in which he assumes that electric energy for power 
and lighting has been bought at Id. per unit from a 
supply company, and finally estimates that it will 
save about £1300 per annum to install a private 
generating plant. He then deals with a machine 
shop and a hospital; in the latter case he assumes 
electric energy purchased at 14d. per unit for all 
purposes, and shows by calculation that by installing 
a private generating plant and using atmospheric 
steam heating £4700 per annum could be saved. 
The figures seem too good to be possible even in the 
United States, but if only the Local Government 
Board could be persuaded they were possible here, 
what a rosy prospect there would be for consulting 
engineers after the war! 
We know of no single volume by a British author 
which covers the same ground as this volume in a 
manner so generally stimulating. 


By Arthur M. Greene, jun. First 
McGraw-Hill 
17s. net. 


Heat Enginecrina. 
Edition. New York and London: 
Book Company, Incorporated. 1915. 


THE author is Professor of Mechanical Engineering, 
Russell Sage Foundation, Rensselaer Polytechnic 
Institute, in the United States, and describes the work 
as a text-book of applied thermo-dynamics for engi- 
neers and students in technical schools. The work 
presupposes a course in theoretical thermo-dynamics, 
such as that given in the treatises of Wood, Peabody 
or Goodenough. He especially thanks his wife, 
Mary E. Lewis Greene, for her aid in the preparation 
of manuscript, proof and final arrangement of work. 
This certainly speaks well for the scientific ability 
of one American lady, and we cannot at the moment 
recollect ever reading a similar sentence in a work by 
an English author, although Mrs. Ayrton in this 
country or Madame Curie in France would have been 
able to second her husband’s efforts in a similar 
manner. 

The volume of 462 pages is very clearly printed upon 
good paper, with well-drawn diagrams, but is only 
suitable for students who are well advanced in the 
higher mathematics and able to use the calculus with 
facility. The first chapter occupies 61 pages, and 
deals with fundamental thermo-dynamics, and has 
been written because of the difference in symbols, 
nomenclature or point of view of various authors. 
The next chapter deals with heat engines and effici- 
encies, and contains a collection of examples from 
different types of engines, in which the author quotes 
an efficiency of 100 B.Th.U. per 1 horse-power- 
minute for a 210 horse-power Guldner engine on 
illuminating gas, as compared with 350 B.Th.U. for 
a 1500 horse-power locomotive, 246 B.Th.U. for a 
10,000 horse-power marine steam engine, and 118 
B.Th.U. for a 500 horse-power Diesel oil engine. The 
context, however, does not draw the attention of 
the student to the higher cash cost of the energy in 
the first case. The third chapter is on heat trans- 
mission, and the author discusses the three methods 
of radiation, conduction and convection. He reviews 
the various formule for transmission, quoting Pro- 
fessor W. E. Dalby’s paper read before the Institution 
of Mechanical Engineers, and with regard to steam 
condensers he relies chiefly upon a paper by Mr. G. A. 
Orrok in the “‘ Transactions ”’ of the American Society 
of Mechanical Engineers. Chapter IV. deals with 
air compressors, describing various types, and the 
author discusses the various sources of loss and the 
methods of avoiding them by compression in several 
stages. Chapter V. is devoted to the steam engine, 
and makes a full reference to the entropy diagram. 
The work mentioned is chiefly that of United States 





authors, and a good deal of space’is devoted to steam 
consumption as measured by the method of J. Paul 
Clayton. This is followed by a chapter upon multiple 
expansion engines. Chapter VII. treats of steam 
nozzles, injectors and steam turbines, the various 
types of which are described and special attention is 
given to the form of the blades. The following 
chapter is devoted to condensers, cooling towers and 
evaporators, and here again the work of Mr. Orrok 
is freely cited. Chapter IX. deals with internal 
combustion engines. The author first gives a very 
short historical sketch of the evolution of this type 
of prime mover, and then quotes a number of tests 
made by Professor H. W. Spangler from the Journal 
of the Franklin Institute. The last chapter treats 
of refrigerators, comprising air, vapour and absorp- 
tion apparatus. Each chapter is followed by a series 
of questions for solution by the student. 





SHORT NOTICES. 


A Treatise on the Theory of Alternating Currents. By 
Alexander Russel, M.A., D.Sc. The Cambridge University 
Press. Price 15s.—In the second edition of this volume— 
the first appeared in 1904—there are four new chapters 
and many other additions have been made to the book 
in its original form. Improvements in methods of measur- 
ing inductance and capacity and the importance of a 
knowledge of their values in practical work have led the 
author to devote a large amount of space to perfecting 
formule for computing them. In the third chapter the 
self and mutual inductance formule for circular and helical 
coils are proved by the method of linkages given in the 
first edition. Those who are interested in telephony and 
radio-telegraphy will find this new edition of value, for 
Dr. Russel has provided a new section bearing upon these 
subjects. Moreover, owing to the great value of the 
theory of two-coupled oscillation circuits in radio-tele- 
graphy, a brief résumé of the theory is given in Chapter IX. 
The author also discusses in connection with the effects 
produced by the high voltages at which electrical power is 
now transmitted the interesting and historical problem 
of two spherical electrodes, and in Chapter VIII. con- 
venient working formule are given, as well as several 
tables by means of which the capacity coefficients, the 
attractions or repulsions of spheres and the maximum 
electrical stress between them can be found readily in all 
cases. Besides much other new matter, Dr. Russel also 
gives methods of finding the effective capacities of hori- 
zontal antenna. In its new form the book should prove 
valuable to physicists and others engaged on modern 
electrical work. 


Polyphase Currents. By Alfred Still. Whittaker and 
Co. Price 6s. net.—When this book was originally 
published it did much to familiarise students and others 
with the principles underlying the production of polyphase 
electric currents, for it was one of the first simple books 
on polyphase work produced in this country. In this 
second edition the scope and point of view have not 
been changed. Much of the original matter has been 
rewritten or entirely omitted. One of the most important 
alterations the author has made is in connection with the 
vector diagrams, all of which have been altered to accord 
with the internationally-agreed convention regarding 
lagging and leading vectors. This change is very desirable, 
and it is to be hoped that when other electrical writers 
have occasion to revise old books they will, in cases where 
it is necessary, follow Mr. Still’s example. It is owing, 
we fear, to the different methods which electric writers 
adopt when drawing these diagrams that confusion arises, 
and that students and others often find it difficult to under- 
stand them. All the symbols used to denote physical 
quantities have also been altered to conform with ideas 
which have been internationally accepted. We do not 
find much in this new edition which did not appear in the 
book in its original form. The author’s main idea has 
been simply to revise the old text to make it conform 
with modern requirements. The book still remains one 
of the simplest that has been written on polyphase 
currents, and it demands of the reader only a slight 
knowledge of mathematics. 


Electrical Engineering. By T. C. Baillie, M.A., D.Sc. 
Cambridge University Press. Price 5s.—‘* An Introduc- 
tion to Electrical Engineering ’’ would be a better title 
for this book than the one the author has chosen, for its 
main purposes, we gather, are to teach first principles. 
As an elementary text-book for use in technical schools, 
the volume is worthy of praise. It deals mainly with 
electrical measurements, batteries and other things that 
elementary students must first understand. Special 
attention is paid to potentiometer measurements, the 
author having found that the use of this instrument at 
an early stage is a valuable means of correcting the tendency 
of students to be content with rough experimental results 
So many elementary books have been written on electrical 
engineering—all more or less good—that we often wonder 
why electrical instructors continue to write them. The 
explanation probably is that every teacher desires 
to write a book to conform with his own ideas of instruc- 
tion. In the present case the author has provided a good 
elementary course, and has given questions and answers 
bearing upon the various branches of the subject with 
which he deals, and the book may be used with advantage 
by those students who desire to study electrical engineering 
at home. 
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THE WOOD-WORKING PLANT AT A SHIP- 
BUILDING YARD. 


No. I. 


Ir was an extremely fortunate coincidence that the 
shipbuilding yards and shops belonging to Cammell, 
Laird and Co., Limited, at Birkenhead, were generally 
overhauled and brought up to a high state of efficiency 
within a short time of the commencement of the war, 
for subsequent events have shown that such establish- 
ments as this are of immense national importance. 


frames for converting logs into boards or scantlings 


| —Fig. 4. The respective capacities of these machines 


| smaller up to 40ft. 


are to cut logs 36in., 30in. and 24in. square or round, 
the largest cutting up to 50ft. in length and the two 
They carry a large number of 
saws, in the larger machine as many as thirty-six 
when necessary. Two of the log frames are of the 
roller-feed type and one of the rack-feed type. These 
log frames, built by T. Robinson and Son, Ltd., Roch- 
dale, are driven from the main shaft in the cellar, 
which receives its motion from an 80 brake horse- 
power electric motor running at 640 revolutions per 
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Pig. 1—PLAN OF THE SAW MILL 


The history of the Birkenhead yard is fairly familiar | minute. 
to most of our readers, and we do not need to recall | logs up to 48in. square and 36ft. long for panelling, | 


here in much detail the great developments that 
have occurred since its foundation ninety years ago 
by the late Mr. William Laird. This was, of course, 
in the days of the wooden ship, and the first vessel 
turned out was the Robert F. Stockton, the earliest 
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A double horizontal saw frame for cutting 


&c., is used with a view to economising the more 
costly woods, when cutting logs into boards and 
panels and for reducing irregularly shaped hard- 
woods. The greatest depth that may be cut between 
the two saws on this machine is 6in., but by removing 
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Fig. 2—PLAN OF JOINERS’ SHOP 


succeeded in a few years by the first iron ship, in 
1829, and the first warship, called the Guadaloupe, 
was constructed as long ago as 1842 for the Govern- 
ment of Mexico. When steel came into vogue for 
ships’ hulls, Lairds were to the front with a steel 
paddle steamer in 1858 called the Ma Robert—a 
shallow-draught boat built in sections for Dr. Living- 
stone’s famous expedition up the Zambesi. It is 
claimed, in fact, that the Ma Robert was the first 
ship to be built of steel. From such craft to H.M.S. 
Audacious of the “‘ King George V.” class, with a ton- 
nage of 25,000 and engines of 31,000 horse-power, is a 
long step, yet it only adequately represents the 
~-developments which have been made in shipbuilding 
progress at Birkenhead, no fewer than a hundred and 
twenty vessels having been built here for the British 
Admiralty alone. 

Although the days of the ‘‘ wooden walls” in 
shipbuilding have long passed, the use of timber in 
connection with ship construction will always remain, 
and the demand for greater output, together with 
higher degrees of finish and accuracy of detail, neces- 
sitate an equipment of wood-working appliances 
equally as up to date as the plant for dealing with 
metals. 

At Cammell, Laird’s works at Birkenhead the 
wood-working department is capable of dealing with 
this class of work both economically and efficiently. 
It contains machinery by the leading makers, care- 
fully grouped and arranged to avoid undue handling 
of the material and generally co-ordinated for the 
maximum effect with the minimum of labour. The 
plant is divided into two sections, i.e., the saw mill 
and the joiners’ shop—shown in plan in Figs. 1, 
2 and 3. The former is fully equipped with every 
necessary appliance of the latest design, and exten- 
sive storage sheds are also provided for seasoning 
enormous stocks of timber. The following machines 
are laid down in the saw mill. Three heavy type log 








remaining front saw. The crank shaft bearings are 
mounted in slides so that the crank shaft can be 
raised or lowered for cutting large or small logs. 
The motive power is provided by a 25 brake horse 
power motor, running at a speed 
per minute, connected by a belt drive to the fast-and- 
loose pulleys on the countershaft. By this means 
the machine may be run independently. 


of 240 revolutions | 


————e 


Three rope-feed saw benches, two carrying saws of 
48in, and the third one of 42in. diameter, cut UP Various 
kinds of irregular timbers and deals for general pur 
poses, while one of Robinson’s combined horizontal and 
vertical feed benches—Fig. 5—works in conjunction 
with the log frames, re-sawing the large flitches into 
which the log is first cut. This latter machine jg 
6ft. by 3ft. 6in., and carries a saw 48in. diameter, 
The combined feed is worthy of note. In log cutting 
the power-driven horizontal rollers are brought into 
play for feeding. They stand slightly above the 
bench and carry the log forward. The weight of the 
timber and the downward pressure caused hy the 
action of the revolving saw are sufficient to ensure 
a regular and efficient feed. The vertical feed rollers 
can be used in conjunction with the horizonial feeq 
to hold the flitches up to the fence. The horizontal 
feed rollers have reversing motion for the rei arn of 
the log, and the handle which reverses the horizontal 
feed motion at the same time throws the vocrtica] 
feed out of gear. There is thus no possibility of 
sawn board being returned against the saw by the 
vertical feed rollers. When re-sawing deals and 
flitches into boards, the vertical feed is broug!it into 
action. It consists of two toothed rollers mounted 
on a radial arm from the back of the bench. The 
rollers can be adjusted vertically for different heights 
of timber, and the radial arm automatically adjusts 
itself to different thicknesses ; it is chain-driven, and 
when not required can be swung entirely cicar of 
the table. 

The next machine is a friction feed cross-cut saw 
bench, the work of which is especially accurate in 
‘leaving the ends of boards perfectly square and true, 
The traverse of the saw is operated by foot treadle, and 
the return is effected by a counterweight when the foot 
is removed. The timber is held stationary whilst 
| being cut, this method being found more accurate 
| in its results than that in which the timber is pushed 
| to the saw. This machine is driven by belt from 
| independent motor. 

A high-speed 5in. by 12in. four-cutter planing and 
| matching machine prepares flooring and deck planks, 
| &e. The machine is provided with fixed knives, 
| which the makers claim have never yet been sur- 
| passed for high-grade work in planing floorboards, 
}and it is also provided with revolving cutters for 
| working on all four sides of the timber simultaneously. 

The machine is driven from the same motor—through 
line shafting—that drives the rack saw bench men- 
tioned above. 

A 48in. band sawing machine completes the saw 
mill equipment. This machine is one which is par- 
ticularly favoured by shipbuilders for heavy and deep 
work, either straight or curved. The table is also 
made to cant in either direction for bevel cutting, and 
an adjustable fence with canting motion is also 
fitted for small bevel cutting. The slide upon which 
the top pulley is carried can be canted for adjusting 
the position of the saw blade on the pulley whilst 

|running. The extreme depth of timber which can be 
worked is 22in. A 13 brake horse-power motor, 
running at 750 revolutions per minute, furnishes the 
motive power. 
| In one corner of the saw mill are grouped the mill 
office, store-room and grinding shop. The latter is 
deserving of passing remark, being complete in itself. 
| It is furnished with automatic and semi-automatic 
| machines for grinding, sharpening and setting all the 
| tools required in the saw mill. A saw-sharpening 
/machine prepares all the mill webs required by the 
three log frames and the horizontal saw frame, 
gulleting, topping and beveclling them so that all the 
teeth are exactly alike in depth and shape. Mill 
webs are held in a vice similar to that used for hand 
sharpening. This vice can be moved in either direc- 
| tion by a hand wheel working a rack and pinion. 
It can also be raised or lowered to suit different 
| widths of saws. 
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Fig. 3—GALLERY OF JOINERS’ SHOP 


An example of the large rack saw bench well known 
to shipbuilders is found on the same floor. This 
carries a saw of 60in. diameter and the travelling 
table will accommodate logs 50ft. in length. It is 
driven by a motor of 80 brake horse-power, running 
at 640 revolutions per minute, the same motor 
driving a large planing machine for deck planks, &c., 
through line shafting. 





A similar machine for dealing with the circular 
saws for the rack bench and various saw benches 
stands next. In this case the mill-web vice is replaced 
by a vertical shaft on which a short spindle is arranged 
to rise and fall to suit different diameters of saws, 
which are then sharpened in the same manner @3 
the mill webs. It will sharpen the largest circular 
saws required in the mill. 
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WOOD-WORKING MACHINERY AT CAMMELL, LAIRD AND CO.’S SHIPYARD, BIRKENHEAD 


T. ROBINSON AND SON, LIMITED, ROCHDALE, ENGINEERS 











Pig. 4—HEAVY LOG FRAME SAW 


The long plane irons are sharpened on a self-acting 
machine. It has always been found very difficult for 
an unskilled workman to sharpen these tools suc- 
cessfully on an ordinary grindstone, but this machine 
being self-acting, performs the oporation with the 
greatest accuracy. The mould irons are ground on a 
machine which carries six grindstones—three of emery 
composition and three of soft sandstone. 

The grinding machines are group driven from a 
6 brake horse-power motor running at 1080 revolu- 
tions per minute. 

The joiners’ shop—Figs. 2 and 3—is a lofty and 
well-lighted building 300ft. long by 100ft. wide, 
with galleries overhead. It is ventilated on the 
Sturtevant system, air—warm or cool—according to 
the season, being forced into the building under pres- 
sure by fans and distributed by ducts at various 
points. The dust and chips from the numerous 
machines are dealt with by a suction collecting system 
fitted by Keith, Blackman and Co., Limited, and as 
& precaution against fire the building is guarded by 
sprinklers. Group driving by means of electric motors 
and underground shafting is resorted to, with the 
result that there is an: almost complete absence of 
shafting and belts above the floor line, the power being 
derived from the central power station. 

Among the first group of machines attention is at 
once drawn to a high-speed 5in. by 12in. four-cutter 
planing and moulding machine of T. Robinson and Son. 
lhe design and construction of this machine combines 


the necessary features for working mouldings of intri- | 


cate profile, as well as for all kinds of planing in both 
hard and soft woods. More than the usual amount 
of attention has been paid to economising time in 
changing cutters, the accessibility of all cutter heads 
eing particularly noticeable. All adjustments aiso 
are quickly made from the working side of the machine. 
The bottom cutter block and frame draw out from the 
side of the machine for access to the knives, having 
vertical adjustment and independent locking devices. 

















Pig. 5—HORIZONTAL AND VERTICAL FEED SAW BENCH 
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The pressure over this cutter head is provided by two 
rollers of large diameter, so arranged as to accommodate 
themselves to sudden variations in the timber. Inde- 




















Fig. 7—MACHINE FOR CUTTING AND CHAMPERING 
DECK PLUGS 


pendent traversing screws are fitted to each side 
spindle frame. The side pressure is: adjustable to hold | 
the timber close to the cutting edge and automatically 
falls away from the knife as the depth of cut increases. 


Fig. 6—-TWO-SPINDLE SAW BENCH 


The pressure between the side cutters instantly varies 
to suit different thicknesses of timber. The portion 
of table between the side cutters moves with the side 
spindle frames, as also does the side pressure, thus 
making for quickness in adjustment. The top cutter 
head runs in bearings which are fitted with micrometer 
adjustment for quickly taking up any end movement. 
The bearings are mounted on a slide held at either side 
and are raised and lowered by two screws, one on each 
side, connected to a cross shaft projecting through 
the frame side. The pressure in front of this cutter 
head rises and falls with the cutter spindle and is 
arranged to fall away from the knives as the depth of 
cut increases. It is built up of sectional steel shoes, 
each one being independently adjustable to allow 
moulding cutters of various projections to be used. 
The entire pressure may be instantly swung over, 
thus leaving the cutter block unobstructed on the top 
and side to give free access for setting up. The pressure 
behind the cutters rises and falls with them and has all 
adjustments to suit different lengths of cutters and 
sections of mouldings. The feed gear consists of four 


| rolls driven by machine-cut gearing, the first two being 


fluted to give an increased grip on the timber. The 
pressure is obtained by means of weights hung in the 
machine frame. All gear and roll shafts are automatic- 
ally lubricated. The rate of feed is altered by a variable 
friction feed, operated at will by merely turning a 
hand wheel fixed at the feeding-in end of the machine. 
The movement of a lever lifts the friction dise out of 
contact with the driving disc, thus instantly stopping 
the feed. Mention should also be made of a saw bench 
for high-speed ‘“‘swage”’ sawing, ¢.g., cutting thin 
boards perfectly parallel with a finish which is good 
enough to go straight to the sandpapering machine 


| without planing. Alongside this machine stands also 


an ordinary saw bench for general sawing. 

Fig. 7 is a special machine by Robinson for cutting 
deck plugs and chamfering them at the same time. It 
carries a small cylindrical saw for the purpose named, 
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and the table which carries the timber slides up to the 
tool. The table also rises and falls by hand wheel. 
Saws up to 6in. long may be used. An automatic 
power feed jointing machine is used for square jointing, 
tonguing and grooving, rebating, chamfering, and for 
all kinds of edge moulding on boards. It is especially 
useful in preparing long boards for glue jointing. The 
work it performs is remarkably true and a great saving 
in time and labour is effected. In operation two boards 
are held in a very powerful cramp and are passed over 
two separate cutters, one for working each board. 
The cutters drop automatically to clear the timber 
on the quick return travel. Several short boards 
may be worked at one operation up to the capacity 
in length of the machine, which is 12ft. 

The next tool is a striking example of the advance 
made of recent years in woodworking machine design. 
It is shown in Fig. 7 and is known as a “ dimension ” 
saw bench. It is provided with two spindles each 
carrying a saw. The operations it is called upon to 
perform include the cutting of compound ° angles, 
grooving, mitring, bevelling, as well as ripping and 
cross cutting. 

The saw spindles run in bearings so arranged that 
they are efficiently lubricated no matter in what 
position they may be. The spindles are carried in a 
revolving yoke or frame supported in bearings at each 
end. The front one where the spindles project is in 
the form of a disc, completely enclosing all working 
parts within the machine frame, thus protecting them 
from dust. An endless belt, passing around tightening 
pulleys which run on self-lubricating bushes, drives 
the saw spindles in such a manner that the spindle 
not in use is out of contact with the driving belt. The 
revolving yoke which carries the saw spindles is turned 
by & machine-cut worm and wheel and is self-locking 
in all positions. Two saws, 16in. diameter, for ripping 
and cross cutting—one on each spindle—are carried. 
The table is 44in. long and 40in. wide and can be 
canted to 45 deg., the angle being shown on a scale 
at the side of the machine. The front part of the table, 
which moves on small rollers, is 16in. wide and is held 
in position by a spring stop. There is sufficient move- 
ment with this table to cross cut up to 36in. The width 
of saw gap may be increased to allow a cutter block 
24in. wide to be used for moulding, tonguing, grooving, 
beading, &c., or a special saw may be used for grooving. 
The fence is quickly moved from the saw for ripping 
up to 2lin. wide on the right-hand side. A micrometer 
screw is fitted for fine adjustment. The fence also 
cants to 45 deg., swivels to an angle of 30 deg. either 
way, and can be used on either side of the saw. The 
mitring and cross-cutting fence is pivoted on the 
sliding table, the latter being graduated in degrees 
to facilitate quick setting. A graduated universal 
gauge for small work is also used on either side of the 
saw. On the face of this gauge is a steel sliding piece 
to form a support for the timber close up to the saw 
when the gauge is set at an angle. 

The foregoing machines form group 1 and they are 
driven through one length of line shafting by means of 
a 50 brake horse-power motor running at 500 revolu- 
tions per minute. 








THE VARIABLE BLAST NOZZLE ON AMERICAN 
LOCOMOTIVES. 


THE use of the variable blast nozzle has been very 
limited on American railways and has been mainly of an 
experimental character. In a paper on this subject, 
presented by Mr. J. Snowden Bell at the annual meeting 
of the American Railway Locomotive Superintendents’ 
Association, it is stated that while the theory of the 
variable exhaust and an experimental—but impracticable 
—device for its application were originated by de 
Pambour in 1836 and published in 1840, the credit for the 
design and production in a practicable and effective form 
is due to Mr. Ross Winans, the American engineer. 

The Winans’ device, as used in America and in Europe, 
was of simple construction and consisted in a conical 
plug, raised and lowered inside the exhaust nozzle by 
the engineman, so as correspondingly to diminish or 
increase the area of the surrounding annular orifice 
through which the exhaust steam was discharged. The 
patent is dated November, 1840. 

As various other improvements in the steam engine 
made by Mr. Winans were put into service before apply- 
ing for patents on them, it is assumed that the same course 
was followed with the variable exhaust device ; but, owing 
to the destruction of old documents and drawings in the 
Baltimore and Ohio Railroad records, it has been impos- 
sible to determine the earliest date or form of the invention. 
The first record available is a drawing of the Philadelphia, 
built by the Philadelphia and Reading Railroad at its own 
works in 1847. The device was used on this road until 
1900, when it was replaced by the plain fixed type. The 
latest design is shown in Fig. 1. This was applied to a 
number of passenger and goods engines, giving excellent 
service and showing considerable saving in fuel when 
properly used by the enginemen. 

Another device of the same kind was patented by Mr. 
Winans in 1847 and also used on the above railroad. The 
exhaust pipes were connected to the bottom of a box in 
the form of a frustrum of a square pyramid, and com- 
municated with openings in the bottom of the box. Two 
vertical plates were fitted in the box on stems which pro- 
jected through its sides and which could be moved toward 
and from each other to decrease or increase the area of the 
passage between them for the exhaust steam by a cross 
shaft carrying worms or screws which engaged nuts on 
the stems of the plates and which was rotated from the 
cab through a pair of bevel gears. It will be seen that 


this construction was one which probably gave good 
ground for the objection urged against almost all varieties 


of variable exhaust mechanism, and which appears to have 
been sufficient to effect their disuse, namely, liability of 
the moving parts to become stuck fast in any adjusted 
position by the heat of the smoke-box and action of oil 
and cinders. 

E. R. Addison, who had been a foreman at Mr. Winans’ 
works, and subsequently master mechanic at the Mount 
Clare shops of the Baltimore and Ohio Railroad, designed 
a variable exhaust mechanism which was used on that 
road about 1857. This consisted of a circular casting 
journalled on a pin in a casing surrounding the exhaust 
nozzle and having a number of vertical passages of different 
sizes extending through it, any one of which could be 
brought into communication with the exhaust pipe as 
desired by rotating the casting on the pin. The rim of the 
casting was toothed and geared into a pinion on an upright 
shaft, which, through bevel gearing, could be rotated by 
the engineman from the cab. The Addison variable 
exhaust is similar in principle to those of F. Espenshade 
(1854), J. Patrick (1859), and W. S. G. Baker (1859). 
The two latter were tried on a few roads. 

Another nozzle, patented by Parrott and Head in 1859, 
was also used to a small extent. It had a cone of converging 
staves of thin metal overlapping each other. These could 
be compressed by an outside piece, thus contracting the 
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Fig. 1 


orifice at the apex, and on this pressure being removed 
the staves returned to nermal position by their own 
elasticity. : 

The Adams and Macallan device, patented in Great 
Britain in 1888, was patented in the United States in 1891, 
but does not appear to have been applied in the latter 
country. It has a hinged cap and provides for only two 
sizes of the discharge orifice. 

The Olsen device, patented in 1901 and shown in Fig. 2, 
consisted of two flexible plates set vertically in the nozzle 
and secured at their lower ends. Between them passed a 
flattened shaft, operated by a rod from the cab, so as to 
spread the plates apart or allow them to spring back into 
normal position. As used on the Canadian Pacific Railway 
the orifice could be varied between areas corresponding 
to diameters of 4}in. to 6in. Mr. H. H. Vaughan, assistant 
to the president, has stated that with the use of super- 
heaters the variable nozzle was removed as being unneces- 
sary. It was used extensively only on the Mallet engines, 
and while not necessary in banking service it was useful 
in regular train service. 

The Wallace and Kellogg device, patented in 1903, was 
similar to that of Polonceau (France). The nozzle was 
rectangular with two sides hinged at the bottom and swung 
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in or out by a revolving plate having curved slots to engage 
pins on the edge of the moving pieces. This was used on 
two roads with good results. The latest device is that of 
C. W. Baker, patented in 1912 and shown in Fig. 3. This 
has a pair‘of “ nozzle gates ’’ A placed horizontally across 
the top of the blast pipe, which are shifted to enlarge or 
decrease the opening by means of the transverse shaft B, 
having right and left-hand threads engaging threaded 
sleeves coupled to the nozzle gates. This variable exhaust 
was used for about a year and a-half on the St. Joseph 
and Grand Island Railway, and was reported upon as 
follows by Mr. C. E. Slayton, assistant superintendent :— 
“The adjustable feature worked well; that is, we were 
able to keep it in working order without any trouble. 
But I was very much disappointed in results obtained from 
these exhausts. I was very much in hopes that it would 
show considerable saving, but it did not effect saving enough 
to warrant us in applying it to more locomotives.” 

Exhaust apparatus of the type having means for enabling 
@ portion. of the exhaust steam to escape into the atmos- 
phere through an independent pipe outside the funnel, 
when it is desired to reduce the draught, has been tested, 





but without practical results. 





It is general experience that variable exhaust devices 
are liable to become fixed and inoperative, and are liable 
also to be neglected by the enginemen, go that their possible 
advantages are not realised in service. To overcome this 
latter objection automatic appliances have been proposed 
the earliest of which was that patented by Mr. John EF 
Wootten, of the Philadelphia and Reading Railroad, in 
1855. In this a tube or sleeve was automatically raised 
and lowered from and toward a fixed central cone or plug 
in accordance with variations of steam pressure, by con. 
nection to the piston of a steam cylinder, subject on oppo. 
site sides to boiler pressure and to exhaust steam pressure, 
and to a spring acting in opposite direction to the piston, 
The design, while ingenious and based on correct operative 
principle, was rather complicated in structure and does not 
appear to have gone into practical service, althoug':, in 
modified form, it has been made the subject of later pa:ents, 

The actuation of the adjustable member or members 
of a variable exhaust appliance by connection to the 





reverse lever has also been proposed for the purpose of 
preventing the parts from being allowed to become stuck 
by remaining continuously in one position through neglect 
of the engineman, the Wallace and Kellogg appliance 
before described being an instance. While a number of 
the variable exhaust appliances before noted have been 
experimented with and have, in some cases, been found 
to effect an economy in fuel, none of them has been con- 
sidered to be sufficiently satisfactory or desirable to be 
retained in use, and it is not believed that any appliance 
for varying the discharge outlet of a locomotive exhaust 
nozzle is, at the present time, in railroad service in the 
United States. Mr. Bell believes that if active consicera- 
tion is given to the advisability of the development of the 
variable exhaust in service on American railways, there is 
no doubt that a variable exhaust device can be produced 
which will meet the requirements and avoid the objections 
outlined. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Government Steel at a Fixed Price. 


Tue demand for steel of all kinds continues very 
great. The Government is the largest consumer, especially 
of shell-making steel. But heavy quantities are required 
for structural works, especially those connected with the 
extension and building of munition-making plant. All 
the talk in this district concerns the understanding which 
has been arrived at between the steel makers of the 
kingdom and the Government respecting future supplies 
for the purpose of the war, and the agreement to accept 
a price limitation scheme, the full particulars of which 
were set out in this report last week. The decision which 
has been arrived at is a matter of the very first import- 
ance, affecting, as it does, not only shell steel, but plates, 
sections, joists and indeed every class of heavy rolled 
steel. The gist of the new situation which has been 
created by the agreement is that all orders given out by 
the Admiralty and War Office—apart, of course, from 
regular fixed contracts which certain large firms have 
been accustomed to receive—will be pooled and will be 
distributed by a special executive acting in common for 
the West of Scotland, North of England and Midland 
Steel Associations over the different works affiliated to the 
Associations, pro rata to their means of production. In 
addition to this the prices for the different classes of 
material are to be revised periodically by the executive, 
assisted by assessors on behalf of the Government, and 
all makers will be required to adhere to whatever prices 
are fixed with the alternative of being required to renounce 
any share in the contracts. Since the war prices have 
advanced on an average, for plates and angles from £6 
to £10 5s., for joists from £6 12s. 6d. to £10 and in some 
cases £10 10s., and for heavy bars from £6 7s. 6d. to 
£10 15s. Steel masters in this district continue to require 
premiums varying from 5s. to 10s., and in some cases even 
12s, 6d. and even 15s. per ton over the Association basis 
prices for anything like early deliveries of rolled material, 
and they remark upon the circumstance that on the 
Lancashire market steel makers are reported to be demand- 
ing premiums up to £1 and even £1 5s. per ton, @ con- 
dition of things which is certainly most remarkable. ‘The 
fact that at the recent meeting of the three English and 
Scotch associations in London it was resolved to make no 
alteration in existing basis prices, notwithstanding that 
it has lately been the opinion of most of the Exchanges 
in the iron and steel districts that a declared advance in 
sections and joists would occur at a very early date, 
would seem to imply that the national policy of the steel 
makers just now is to advance rates by employing 11- 
creased premium methods. Assuming that anything like 
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g] per ton premium is now being obtained in the Staf- 
fordshire district, basic Bessemer bars, reunds and squares | 
become £11 10s. to £13 10s. per ton as to-day’s actual 
selling price for early delivery, flats over 5in. wide 
£11 2s. 6d. to £12 5s., and channels and tees £11 10s.— 
all less 24 per cent. The trade at date is very excited, and 
all the works engaged on Government material are running 
to their utmost capacity. Delivery of ordinary trade 
orders at any time between twelve or sixteen or twenty 
weeks from date of placing the contract is a condition 
which buyers may fairly regard as “extremely good.” 


Most British steel makers look for higher prices during 
the very busy period.certain to continue for the rest of 


the year. Prices of steel wire have greatly increased, and 
fancy prices are readily paid for early delivery, which, 
however, can seldom be undertaken by the wire mills. 
It is not easy for any but regular customers to get quota- 
tions for finished steel. Where prices are quoted they are 
considerably above the official basis. Consignments from 
the United States are diminishing, owing to the call for 
steel in America. The price of the imported article now 


approximates so nearly to that of the home production 
that consumers prefer to place their orders with British 
houses where possible. Demi-products are very firm. 
Business is contracted. Bessemer bars and billets of 
local make are quoted this week £7 15s. and Siemens 
open-hearth sorts £7 15s. to £8. Rolled steel strip is 
priced at £12 10s. to £12 15s. and hoops £11 10s. to £12 10s. 


Manufactured Iron Trade. 


Business in manufactured iron is no longer 
characterised by the mercurial conditions which threatened 
to run away with prices earlier in the quarter. The 
settling down of values emphasises the prescience of the 
marked bar houses in resisting the pressure put upon them 
again to advance their standard. It -is evident that the 
retention of the £12 basis has had a sobering effect on the 
market. The high prices lately reported for unmarked 
bars are not heard of now, £11 5s. to £11 10s. marking 
the general limits of current values for merchant iron. 
In the district as much as £11 15s. is asked. Native nut 
and bolt iron realises £10 7s. 6d. to £11. Small supplies 
of American bar iron are still coming in for Staffordshire 
nut and bolt manufacture, as I advised in this report a 
week ago, and business can be placed at £10 to £10 5s. 
This competition is very extraordinary and somewhat 
disconcerting. There is a good inquiry for locally produced 
small rounds. Quotations range from £12 to £12 10s., 
with the usual extras for smaller sizes, according to the 
character of the specification. The very high price of 
Staffordshire puddled bars at date, viz., £8 per ton—a 
figure which they have not previously touched for many 
years—accounts in much part for the success of the 
American competition. At least it gives the Yankees the 
chance of coming in, and they are making the most of 
their opportunity. There is a rather more cheerful tone 
in the galvanised sheet branch. The severe fall in spelter 
has revived hopes of recovery in the export trade, and 
already these hopes have something tangible to feed upon, 
as a slight expansion is already noticeable. There is 
some slight activity on Government account, but it does 
not amount to very much. To-day’s—Thursday’s—price 
for 24 gauge corrugated galvanised sheets on Birmingham 
Exchange was about £18 10s., f.o.b. Liverpool. For good 
lines sellers were prepared to entertain slightly lower terms 
than this. Black sheets were unaltered at £10 17s. 6d. 
to £11 for singles ; corrugated, £11 5s. to £11 10s. 


Difficult Raw Iron Position. 


_ The pig iron smelters are gradually recognising 
the seriousness of the present position, Although costs 
of production are fully absorbing every penny of profit, 
a keen competition for business has set in which portends 
ruinous consequences, unless strong defensive measures 
are taken. It is felt that a drastic remedy is called for. 
There is much annoyance at the reckless cutting which 
prevails and adds enormously to the difficulty of the 
situation. Unfortunately, from the maker’s point of view, 
there is little more prospect of successful combination in 
this than in previous crises. Naturally, smelters do not 
care to be the victims of furnace stoppage which will 
benefit their competitors. It is thought that possibly 
the problem will be solved by an arrangement between 
various firms, running more than one furnace, to each dis- 
continue one furnace, and thus stop over-production. On 
Change to-day—Thursday—in Birmingham business could 
not be done much above 64s. 6d., and orders were booked 
at lower figures. Several firms, however, were holding 
out for 67s., which put them right off the market. Derby- 
shire houses were in a better position, and would not give 
the concessions customers wanted, so that there exists 
an exceptional disparity between quotations for Derby- 
shire and Northamptonshire irons. For Derbyshire No. 3 
foundry iron smelters were asking 73s. and 74s., and for 
forge anything between 69s. and 7ls., figures which, 
however, induced no business. The commoner South 
Staffordshire irons are also cheaper, common forge pigs 
being quoted 65s. to 66s., and part-mine 67s. to 68s., 
figures on which some slight concessions might be obtained 
for a good order. All-mine hot-air Staffordshire pig iron 
was quoted 102s. 6d., with 130s. for special qualities ; 
cold-blast iron was 130s. and 150s. respectively for 
corresponding grades. ‘ 


North Staffordshire Iron and Steel Trade. 


. The prices for finished iron in North Stafford- 
shire have hardened during the present week, and £12 
is now a firm quotation for ‘‘ Crown” bars, with iron 
plates at £13 a ton. There has been no change up to the 
tine of writing in the quotations for marked bars. Pig 
ron values have been fairly firm. Prices are slightly 
easier, but taking smelters generally throughout the 
district the output is not greatly in excess of the strong 
local consumption and the outside sales combined. There 
are no large stocks. With the demand for war material 
constantly increasing, steel manufacturers are chary of 
accepting ordinary orders, and those on the books are 
subject todelay. Shell steel is being produced in increasing 
quantities. There is a good demand for manufacturing 
fuel and coal for shipment, and the local output could be 
appreciably increased and disposed of with ease if the 
colliers would only work more regularly. Complaints of 





regular abstentions from work on certain days of the week 
are constant and widespread. 


‘*The Engineer ” and the Motor Industry. 


Great interest has been aroused in the Midlands 
motor engineering industry by the remarks in the leader 
columns of THE ENGINEER last week on ‘ The War and 
the Motor Industry.”” Midland firms agree with THE 
ENGINEER that the importation of American cars is a 
very serious matter for the motor industry, tied down to 
munition work as it now is. Since the very early days of 
the automobile, the British industry has always held a 
little more than its own, despite the unrestricted imports 
of continental countries and America, and no doubt it 
would continue to do so if circumstances had not’ thrust 
it out of the competition. American cars are a distinctive 
production, standardised, of a much higher nominal 
power than the British, not very efficient, but, by our 
standards, very, very cheap. For only the lowest type 
were the Americans able to create any considerable markets 
as long as our manufacturers were unfettered. But 
to-day, with practically the whole field to themselves, 
they have thrust their products on to every class of car 
owner—pleasure and business. The undisputed markets 
of the Allies and of neutral countries;-joined up to their 
own huge consumption, is enabling the American manu- 
facturers to develop their resources and extend their 
productive capacity to a degree which gives them an 
enormous and unprecedented potentiality for cheap pro- 
duction in the future. Observation shows that so far 
from there being any halt in the stream of car imports, 
the volume is increasing. Small wonder that manu- 
facturers, now wholly occupied by the compulsory require- 
ments of the Government, are asking for some temporary 
measure of protection. Even local Free Traders realise 
that some step is necessary to safeguard British interests. 
At Birmingham, Coventry and Wolverhampton the 
majority of the manufacturers are making transport 
vehicles for the Government or their Allies, aeroplane 
engines and aeroplanes, shells and a hundred other items 
of military equipment, and théir own trade—through no 
fault of theirs—is going to the wall. The situation indeed 
is becoming a desperate one. 





The Eight Hours Colliers’ Question. 


At a meeting of the Cannock Chase miners this 
week the question of the suspension of the Eight Hours 
Act was considered. The agent stated that he had received 
no official communication on the subject, and the delegates 
expressed the unanimous opinion that the Executive of 
the Federation should not pledge the men to accépt any 
alteration until the question had been referred to the men 
and a report from the various districts submitted to the 
national conference this week at the Home-office. 


Unskilled Workers’ Wages Advance. 


An award affecting wages of the unskilled workers 
and labourers in certain subsidiary trades allied to or 
akin to the Birmingham and district engineering trades 
has just been given by Sir George Askwith and Messrs. 
Hopwood and Gibb, acting in consort as the Committee 
on Production. An advance has been awarded on the 
basis of the York settlement, viz., an advance of 3s. a 
week on time rates and 7} per cent. on piece-work. The 
trades affected are engineering firms not affiliated to the 
Engineers Employers’ Federation—by whom an advance 
has previously been conceded—and firms employing 
unskilled labour from the various Metal, Wiré, Tube 
Makers’, Patternmakers’, Boilermakers’, Tool Makers’ 
and United Machine Workers’ Trades Unions. These 
several local unions are combined as the Engineers and 
Allied Trades Societies’ Federation, and they recently 
applied for an advance to the employers in the Birming- 
ham and South Staffordshire district, which was referred 
to Sir George Askwith for settlement. In awarding the 
advance stated above, the Committee on Production 
makes it plain that the advance is “to be regarded as 
war wages only,” and where war bonuses have been pre- 
viously given this year, such bonuses are to merge to the 
extent of 5 per cent. in the present rise. The labourers 
in the railway carriage and wagon section of the men’s 
Federation also applied for an advance, but this is denied 
them owing to these day workers having received an 
advance five months ago of 74 to 10 per cent. and the 
piece-workers 5 per cent. Sir George Askwith and the 
Industrial Commissioners have also just given their 
award in an application made by the operatives—in this 
case the skilled men—in the wrought iron tube trade in 
the South Staffordshire district for an increase in wages 
“owing to the changed conditions brought about by the 
war.’ The men have not succeeded and the award in 
effect is that owing to the special conditions which exist 
at the present time in the tube trade, it is not thought 
advisable to grant any further increase of wages in the 
trade. The Brassworkers’ Union has set up a new record 
as to unemployment pay this week. Three men are re- 
turned as out of work—a euphemism for ‘‘ incapacitated ”’ 
in this case—and the total disbursement was £1 5s. 3d. 
Men of almost every grade are badly wanted—in particular, 
casters, moulders, casters’ helps and finishers. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Little Change. 

THERE was a restricted attendance on the Iron 
Exchange on Tuesday, mainly owing to the holidays 
which commenced this week in the Oldham district. The 
tone in pig iron was quiet, with little or no change to note 
in quotations. As to the future, merchants were of opinion 
that there was not much chance of lower prices owing 
to increasing cost of production and scarcity of labour. 
Finished iron and steel a shade weaker. Manufactured 
copper showed no change practically. English tin ingots 
lower. Sheet lead quiet. 


Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 77s.; 
Staffordshire, 73s ; Northamptonshire, 75s.; Derbyshire, 





72s. to 73s.; Middlesbrough, open brands, 75s. 6d. Scotch 
(nominal): Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 86s., 
delivered Manchester. West Coast hematite: 105s.; 
East Coast ditto, 100s., both f.0.t. Finished iron: Bars, 
£12 10s. to £12 13s.; Lancashire hoops, £14; Stafford- 
shire ditto, £13 10s.; sheets, £13 to £13 10s. Steel: 
Bars, £11 10s. to £12 10s.; steel hoops, £13 15s.; boiler 
plates, £11 10s. to £11 15s.; plates for tank, girder and 
bridge work, £10 15s.; cold-drawn steel, £18 10s. to £19. 
Copper: Sheets, strips, &c., £98 per ton, small lots 133d. 
per lb.; rods, £98 per ton, small lots 13$d. per lb.; tough 
ingots, £78; best selected, £79; copper tubes, 13}d.; 
solid-drawn brass tubes, 13d.; brazed brass tubes, 15d.; 
condenser tubes, 14d.; condenser plates, 134d.; rolled 
brass, 123d.; brass turning rods, 14}d.; yellow metal 
sheets, 13d.; rods, 14d. Sheet lead, £29. English tin 
ingots, £153. Aluminium, £200 (minimum). 


Lancashire Coal. 


There was only a moderate attendance at to- 
day’s market. House coal was generally in poor demand, 
but best qualities were firm, with deliveries difficult to 
obtain. Slack and engine fuel dull owing to Lancashire 
holidays. Shipping and bunkering coal was on the easy 
side. General quotations :—Best Lancashire house coal, 
2ls. 10d. to 23s.; good medium house coal, 20s. 4d. to 
2ls. 2d.; domestic fuel, 17s. 7d. to 18s. 7d.; screened 
steam coal, 15s. to 16s. 6d.; slack, 12s. to 14s. per ton at 
the pit. 


BARROW-IN-FuRNESS, Thursday. 
Hematites. 

There is an active state of affairs to report in 
the hematite pig iron trade. Throughout this district 
the works are busily employed and a large volume of iron 
is being produced. In all there are 23 furnaces in blast, 
15 in Cumberland and 8 in North Lancashire, and prac- 
tically the whole of the make from these furnaces is going 
into immediate consumption. Steel makers at Barrow 
and Workington and also the other users in the district are 
accounting for a big proportion of the make. For parcels 
of mixed numbers of Bessemer iron the quotation is easier 
on the week, the rate now quoted being 106s. to 108s. per 
ton net f.o.b. For special brands of iron there is a sharp 
demand, largely for munitions, and this iron is firm in 
price at 125s. to 126s. per ton. There is nothing being 
done in warrant iron, which is quoted at 95s. per ton net 
eash. Ferro-manganese is at £20 per ton. 


Iron Ore. 


The iron ore trade is well employed and raisers 
are experiencing a good demand for their metal on local as 
well as general home account. Prices are about the 
same, with good average qualities at 22s. 6d. to 26s., and the 
best sorts run up to 37s. 6d. per ton net at mines. For 
Spanish ores there is a good steady call, and 24s. per ton 
is still quoted delivered to West Coast furnaces. Last 
week a cargo of Irish ore was landed at Barrow for local 
use. 


Steel. 


In the steel trade there are no new features. 
There is a fair amount of activity on general steel sections. 
At Barrow one of the rail mills is at work. The demand 
for steel rails is by no means brisk. Heavy sections are 
at £9 to £9 5s. per ton and light rails are at £9 10s. to £9 15s. 
per ton, with heavy tram rails at £9 10s. per ton. The 
latter represent only a small business. Billets are at 
£8 10s. per ton, and hoops are quoted at £14 5s. per ton. 
The plate mills at Barrow are still off. Ship-plates are 
quoted at £10 to £10 2s. 6d. per ton, with boiler-plates at 
£11 to £11 5s. per ton. 


Shipbuilding and Engineering. 


These trades are as busy as they can well be, 
and as many men are at work as can be found. 


Fuel. 


For coal there is a brisk demand all througin the 
district. Good steam sorts from Lancashire or Yorkshire 
pits are quoted at 24s. per ton delivered. For coke there 
is a steady request, and East Coast qualities are at 31s. 
to 32s. 6d. per ton delivered. Lancashire coke is at 28s. 
per ton. 


Shipping. 


There is quietness in the shipping trade. Small 
cargoes are being sent coastwise with rails for re-shipment 
at Liverpool. The imports of oil are steady. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


More Munitions. 


THE campaign among munition workers in the 
North of England by members of the Parliamentary 
Committee has had a markedly beneficial effect on the rate 
of production. Many manufacturers engaged on war 
work have expressed deep appreciation of the services 
of members of Parliament in urging their workmen to 
even greater efforts to ensure an adequate supply of 
munitions for the forces. There has been no suggestion 
of slackness, but enthusiasm has been engendered by the 
holding up for emulation of the efforts of the workers’ 
comrades in the trenches. Men thus appealed to have 
invariably risen to the occasion. Operations at the 
many works engaged upon orders for the Allies are on a 
tremendous scale, and it is encouraging to note that the 
operatives are putting more into the work than at any 
previous period since the early days of the war. Overtime 
is being worked in every factory and workshop, and the 
present wages sheets have never before been approached. 
Men and youths are registering over 100 hours per week 
and doubling and trebling their earnings of the pre-war 
period. Fresh orders from the Government for all sections 
of material are literally flowing in. Deliveries, great as 
they are, do not yet come up to requirements, and where- 
ever practicable new plant is being laid down. In the 
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case of those firms engaged largely on munitions making 
or other Government work, the Government is lending 
financial assistance. So busy are manufacturers on 
Government work that ordinary commercial business is 
practically wholly neglected. 


Cleveland Iron Trade. 


So far as new business is concerned, extreme 
quietness characterises the Cleveland pig iron trade. The 
war news is not yet satisfactory enough to cause a great 
revival. There continues to be some little fluctuation 
in warrants, and consequently makers and merchants 
are proceeding quietly and cautiously. There are few 
buyers about, and the situation is dominated by a hand- 
to-mouth policy. The actual trade position, however, 
is to all intents and purposes unaltered. The majority 
of makers hold aloof pending some improvement which 
will bring prices more nearly in relation to costs of pro- 
duction. Stocks of pig iron accordingly show some little 
increase, though this is not serious in view of the limited 
output. There is a good deal of iron to be got away, 
but the high freights and the scarcity of steamer tonnage 
result in considerable delay to deliveries. The outlook 
is extremely uncertain, and while makers are willing to 
trade for early delivery around 67s. for No. 3 G.M.B., 
they are reluctant to quote far ahead, for the position is 
one in which anything might happen. The business 
passing just now is entirely in the hands of merchants, 
who quote 65s. 9d. for the ruling quality. No. 1 is still 
scarce and commands a premium of 5s. 6d. above No. 3, 
whilst No. 4 foundry is 65s. 3d., No. 4 forge 64s. 9d., 
and mottled and white iron each 64s. 3d.—all for early 
delivery. 


Hematite Pig Iron. 


The position of the hematite pig iron trade of 
this district remains very satisfactory, though both 
makers and merchants are showing more disposition to 
meet the views of consumers. At all the works there is 
a noticeable briskness, and a large volume of iron is being 
produced. The whole of the iron made is going into 
prompt use. A big proportion of it is consumed in the 
local steel works, and, in addition, users in the Midlands 
and Scotland are taking good supplies, and now and again 
a shipment, small often, is made to foreign consumers. 
It has to be admitted, however, that little or no headway 
is being made with the renewal of contracts to cover the 
autumn requirements. Indeed, the position in this 
respect is disappointing. A small business has been done 
this week in East Coast mixed numbers by both makers 
and merchants at round about 96s. 6d., and that is regarded 
as the general market quotation for early delivery. 


Iron and Steel Shipments. 


Shipments of iron and steel from the Cleveland 
district during August fell short of expectations, owing 
largely to the scarcity of tonnage and high freights. 
Those of pig iron amounted to 43,098 tons, as compared 
with 55,933 tons for the previous month and 31,870 tons 
for August last year. Of the pig loaded during the month 
just ended, 39,945 tons went to foreign ports and 3153 
tons to coastwise destinations. Italy was the largest 
buyer, taking 16,935 tons, whilst Sweden received 9112 
tons, France 3795 tons, Denmark 2951 tons, Japan 1900 
tons, Norway 1600 tons,and Holland 1382 tons. Ship- 
ments of manufactured iron during August amounted to 
11,027 tons, of which 5524 tons went abroad and 5503 
tons coastwise, and clearances of steel reached 48,600 
tons, of which 42,032 tons went to foreign ports and 
6568 tons coastwise. The Argentine was the principal 
receiver of manufactured iron, taking 3399 tons, and India 
was the second largest customer, taking 1851 tons. 
France with an import of 15,628 tons was by far the largest 
buyer of steel, and among other principal purchasers 
were Victoria 11,787 tons, India 7227 tons. and Japan 
2520 tons. 


Iron-making Materials. 


There is practically no change in the condition 
of things in the foreign ore trade. There appears to be 
no inquiry just now. Consumers have more than ample 
supplies for present needs, and sellers, in consequence of 
apprehended freight troubles, refuse to negotiate on 
forward account. Market rates remain nominally on 
the basis of 25s. 6d. to 26s. ex ship Tees for best Rubio of 
50 per cent. Imports of foreign ore to the Tees during 
August were on an exceptionally large scale, amounting 
to over 160,000 tons. The position as regards coke is 
a good deal easier and supplies of medium furnace qualities 
are said to be obtainable at 25s. delivered at the works, 
but several sellers quote up to 26s. Ironmasters, however, 
still consider the price excessive. 

LATER. 


In consequence of increased freightage, there has been 
a little more animation in the foreign ore department. 
As has been repeatedly pointed out, consumers generally 
have plenty of stock on hand, but there is the period of 
autumn and early winter to provide for. Values show a 
marked upward tendency. Market rates are now based 
on 26s. 6d. to 27s., ex ship Tees, for Rubio of 50 per cent. 
quality. There is still some difficulty regarding scarcity 
of craft. Sufficient vessels cannot be obtained to deal with 
certain cargoes. 


Manufactured Iron and Steel. 


In all departments of the finished iron and steel 
trades the greatest activity continues to rule, more, how- 
ever, in connection with the production of Government 
than of private work. Not that there is any scarcity of 
the latter; there is more than enough to go round, but 
its progress is hampered by the lack of hands, and par- 
ticularly by the War-office and Admiralty necessities 
having first claim on all available resources in labour and 
material. The majority of the manufacturers decline 


to consider new commercial orders, and in the few instances 
in which it is possible to meet inquiries, buyers are prepared 
to pay high premiums. The high-speed steel trade 
continues in @ state of boom. Licences to export products 
containing this material are being granted very sparingly. 
Even in the case of orders from the Allied -countries 





permits are refused unless the applicants can produce 
written evidence from officials in high authority that the 
goods are for the use, indirectly or directly, of the military 
or naval forces of the Government concerned. It is not 
an easy matter to obtain such evidence promptly, and as 
a result the arranging of such business is slow, and the 
users are being put to a good deal of inconvenience. In 
the steel rail trade conditions show little alteration, the 
financial position, no less than the chastened sentiment 
in all business circles, combining to induce a policy of 
reserve in undertaking new extensions in any direction. 
There is not much inquiry before makers just now. There 
is, however, a large inquiry from Australia to be dealt 
with, but it is doubtful whether this will mature to the 
benefit of works in this country. The position of billets 
remains as before, scarcely any local basic material being 
offered on the open market. The following are among 
the principal quotations :—Common iron bars, £11 ; best 
bars, £11 7s. 6d.; best best bars, £11 15s.; packing iron, 
£8; iron ship angles, £11; iron ship plates, £10; iron 
girder plates, £10; iron ship and girder rivets, £13 10s.; 
steel bars, basic, £10 15s.; steel bars, Siemens, £10 15s.; 
steel ship plates, £10; steel boiler plates, £11; steel ship 
angles, £9 15s.; steel sheets, singles, £11 5s. to £11 7s. 6d.; 
steel sheets, doubles, £11 10s. to £11 12s. 6d.; steel joists, 
£9 17s. 6d. to £10; steel hoops, £10 10s.; steel strip, 
£10 5s.—all less 2} per cent. Heavy steel rails, £8 15s. to 
£9; steel railway sleepers, £10 to £10 10s.—net f.o.b. 
Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron pipes, 
l}in. to 24in., £7 to £7 5s.; 3in. to 4in., £6 10s. to £6 15s.; 
5in. to 8in., £6 5s. to £6 7s. 6d.; 10in. to 16in., £6 5s.; 
18in. to 24in., £6 5s.; cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d.—f.o.r. at 
makers’ works. Following upon the recent fall in the 
price of spelter, iron and steel galvanised corrugated 
sheets, 24 gauge, in bundles, have been lowered to £18 per 
ton, less the usual 4 per cent. 


Shipbuilding and Engineering. 


Shipbuilders on the North-East Coast are full 
of work, chiefly for the Admiralty. Many firms have 
been handicapped in their operations for some time by 
a@ scarcity of skilled hands, but now this lack is being 
efficiently coped with by the distribution scheme of the 
Munitions Committee. Employers report that their 
workmen are attending more eagerly to business than has 
been the case since the beginning of the war, and a greater 
volume of work is being handled than was ever before 
exp.rienced. The various departments of the engineering 
trade, without exception, are working at the utmost 
pressure, and new work continues to flow in abundantly. 


The Coal Trade. 


The position in the Northern coal market has 
changed but litth® during the past week. The general 
trend continues; that is, the pronounced scarcity of 
tonnage and high rates ruling, combined with the difficulty 
of getting licences for neutral countries, have brought new 
business to a standstill. Inquiry is almost absent, and 
under excessive supplies of coal spot buyers are still able 
to dictate their own terms. Most of the collieries, chiefly 
in Northumberland, are only keeping employed with 
considerable difficulty. Complaints of the refusal to issue 
export licences have been pretty numerous this week, 
while in one case it is averred that not only was a foreign 
ship refused a licence, but the vessel was placed under 
arrest. Values are little altered, and the opinion is 
generally expressed that there will be no great difference 
between the winter prices and those now obtaining. 
The winter trade is, however, looked forward to with 
apprehension. Transport difficulties are already very 
great, both on the railways and between wharf and 
works, and agents are advising their customers to place 
their orders as early as possible to allow of deliveries 
being made as facilities offer. The Durham position is 
much better than that of Northumberland. Gas fuels 
are going away very freely on contract account, and at 
many works large reserve stocks are being accumulated. 
Shipments of gas fuels are not very active, although the 
tonnage going to the French ports is increasing. Quota- 
tions are as follows :—Northumberlands: Best Blyths, 
18s. to 18s. 6d.; second steams, l6s. 6d.; unscreened, 
15s. to 16s.; best smalls, 13s. to 13s. 6d.; households, 20s.; 
Tyne prime steams, 17s. to 18s.; Tyne second steams, 
16s. 6d. to 17s.; special Tyne smalls, 14s. 6d.; best smalls, 
12s. 6d. Durhams: Best gas, 20s.; second gas, 17s.; 
special Wear gas, 2ls.; smithy, 17s. to 17s. 6d.; coking 
unscreened, 17s. to 17s. 6d.; coking smalls, 15s. 6d. to 
16s.; best bunkers, 17s.; ordinary bunkers, 15s. 6d. to 16s.; 
foundry coke, 30s. to 32s. 6d.; furnace coke, 25s. to 26s.; 
gas coke, 28s. to 30s. 


Miners and their Pay. 


The Northumberland Coalowners’ Association 
and the Miners’ Association have received from the 
Prime Minister his decision on the war bonus and sliding 
scale. Mr. Asquith has rejected the men’s contention. 
His decision is as follows :—‘‘ With reference to the 
question discussed before the Prime Minister by the 
representatives of the Northumberland Coalowners’ 
Association and the representatives of the Miners’ Federa- 
tion of Great Britain, I am desired by the Prime Minister 
to say that it was the intention of his decision of May 5th 
that existing maximum rates should not interfere with 
the determination of the immediate special advance due 
to war conditions, but once the special advance has been 
applied there is nothing in the award to affect the applica- 
tion of any maxima that may then be in force. In these 
circumstances the Prime Minister is unable to accept the 
contention put before him by the miners’ representatives.” 
Much dissatisfaction is felt amongst the miners with Mr. 
Asquith’s decision. Had the miners’ contention been 
upheld their wages would have been immediately increased 
by another 11- per cent. The employers held that the 
men were only entitled to an advance of 2 per cent. The 
men’s leaders, however, have decided to take much less 
drastic action than had been feared in some quarters, 
contenting themselves with a decision to ask the coal- 
owners for a conference at an early date, at which a 
request for a substantial wages advance will be preferred. 











SHEFFIELD. 
(From our own Correspondent.) 
Settling their Differences. 


In marked contrast with the spirit displayed 
in some other quarters, the men of the South Yorks)ire 
coalfield have been in conference with their employers 
since my previous letter, with a view definitely to set{ ling 
certain difficulties that had arisen regarding the j) ter. 
pretation of the agreement establishing the Concilis:jon 
Board for Yorkshire and the other districts embrace. jn 
the federated area. On Friday last representatives of 
the South Yorkshire Coal Trade Association and of the 
Yorkshire Miners’ Association met in Sheffield, discussed 
various points of difference, and succeeded in reachiny an 
amicable agreement. Finally the only matter lei; jn 
dispute was as to what payment should be made to cay. 
wage men and boys between the time—April 28th— when 
the Conciliation Board agreement was arrived at an: the 
end of August, and that matter was settled on the foll. \ ing 
terms :—** That there shall be paid to boys of 14 t, 16} 
years of age, where such boys are entitled to this an: sunt 
or more, the sum of 5s. That there shall be paid to youths 
of 17 up to and including 21 years of age, where they are 
entitled to this amount or more, the sum of 10s. [hat 
there shall be paid to day workmen over 21 years o: age, 


where they are entitled to this amount or more, the sum 
of 20s.”” This was the wording of the resolution avreed 
to by the two associations represented, and the payinents 
are to be made on September 10th or llth, whichever is 
pay-day. On the same day a meeting was held o! the 


Joint District Board and the District of South Staiford- 
shire established under the Coal Mines Minimum Wage 
Act, 1912, when the question of the addition of percentages 
to the minimum wages was considered, and the following 
resolution was adopted supplementing that agreed upon 
at a meeting of the Board in May of last year :—* It is 
further agreed under the Conciliation Board’s resolutions 
of October 21st, 1912, January 6th, 1913, and April 15th, 
1913, that the percentage variations provided for by these 


resolutions shall, as and from September Ist next, or if 
that day is not making-up day, then from the preceding 
or following making-up day in the week nearest to that 
day, be applied to classes 3, 4 and 5 as well as to men paid 


by contract.’’ The passing of these resolutions amicably 
settles any differences of opinion which had been threaten- 
ing trouble in the extensive coalfields of South Yorkshire. 


An Unfortunate Strike. 


The strike in the razor trade has been in operation 
three weeks, and still there appears to be no immediate 
prospect of a settlement. The most unfortunate thing 
about the dispute is that the men were chiefly engaged in 
turning out cutlery for the troops, particularly razors, for 


which the demand is still very heavy. Indeed, so big 
are the requirements in this direction that, it will be 
recalled, the Master Cutler inaugurated a collection of 


disused or spare razors from private persons all over the 
country, and almost 100,000 have been received. The 
majority have been repaired where necessary, ground and 
set, and handed over to Lord Kitchener, who has personally 
expressed his appreciation of the movement. I mention 
that fact just to show the real urgency there is for razors. 
Notwithstanding this, however, the men, for the sake of a 
disputed shilling or so a week, have thrown the whole 
business into confusion. The grinders asked for a 124 per 
cent. advance on commercial work and a 10 per cent. 
increase on Government work. The employers offered 
10 per cent. advance on commercial work and nothing on 
present Government contracts, though they agreed to 
extend the 10 per cent. increase to Government work on 
future contracts. Their contention was that, for existing 
contracts, prices had been fixed and would not allow of 
the advance asked for. The men intimated that they would 
accept a 10 per cent. advance all round, but the employers 
could not accede to this for the reasons explained, and the 
rupture occurred. The actual seat of the trouble, there- 
fore, is the question of payment for Government work, 
and in this regard the argument of the men is that if they 
have to wait for the increase on future Government con- 
tracts they will receive no increase this side of the end of 
the war, as instead of new tenders being asked for on the 
completion of existing contracts the Government is 
placing repeat, or supplementary, orders without tenders. 
Both sides allege that agreements have been broken, and 
the men contend that, if they accepted the employers’ offer, 
grinders engaged on Government work would be in a very 
much worse position than those on commercial work, 
because whilst the latter would have the benefit of an 
increase it is always better paid than is Government work. 
The strikers demand that an all-round increase of 10 per 
cent. shall be conceded to date from July 16th, when the 
application was first made. Both the employers and men 
are very firm in attitude, and there seems nothing in 
prospect but a rather protracted strike, unless some influ- 
ence from high quarters can be brought to bear upon the 
deadlock. This is the sort of silly dispute, in the face of 
grave national difficulties, which helps to drive an industry 
into another district altogether—where, perhaps, the 
possession of a most important branch of the steel industry 
as a virtual monopoly would be more appreciated and 
valued. 


Preaching to the Converted ? 


To send a deputation from the Munitions Parlia- 
mentary Committee into a district like Sheffield with a 
view to stimulating the workers almost looks like preaching 
to the converted, which is generally regarded as a waste 
of time. A campaign of the nature indicated was opened 
here on Monday, when the principal speaker, Mr. A. H. 
Marshall, M.P., endeavoured to make it quite clear that 
the mission was not undertaken because of any signs of 
slackness, but in order that they might ‘‘ send from every 
meeting like that a message flashing across the waters 
to the noble heroes in the trenches, that they of the 
munitions army are with them to a man.” Yorkshire 
grit, the hon. member added, endurance and courage 
would be taxed to the utmost, but nothing would be 
wanting to fulfil the task of crushing Germany. That 's 
all quite right, and it is a fine sight in the early hours of 
any morning, and again late in the afternoon, to see the 
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thousands of day-shift and night-shift men respectively 


:o resume their places in the shell shops and other 
departments of the armament and munitions works. 
They are for the most part intelligent, earnest-looking 
fellows, who fully realise the important part they are 
playing in the great European campaign. One can easily 
discern in their ranks the men who belong to higher walks 
of life and who in the nation’s hour of need have tem- 

orarily sacrificed good positions to do this work. There 
are University graduates and students, professional men, 
and those who have laid aside the broadcloth for overalls. 
[ repeat, the majority ot the workers are of the right type 
and are doing splendid service. But this mission from the 
Munitions Parliamentary Committee is not really sent 
to them. The hope of the deputation is to reach and 
influence the minority, which includes the slacker and the 
malingerer and the malcontent. If any doubt the presence 
of these, let me refer such to the ordinary police-courts 
and to the munitions tribunal. It is not that all who 
appeal to the latter are guilty of being drags on the wheels 
of progress ; neither are they all innocent of that offence. 
There is still a great deal more wastage of this sort going 
on than one would have imagined possible in the face of 
the nation’s peril. 


going 


Pig Iron and Billets. 


The raw material markets provide very few 
features, for consumers have become quite used to the 
policy of holding off whenever possible in the hope of 
something turning up to their advantage. Of course, 
in these peculiar days one never knows what may happen, 
and it is just as likely as not that this reticence may find 
justification. So far as pig iron is concerned—and it is 
there, not in billets, that the buying is listless—the market 
is actually rather easier now than was the case two or 
three months ago, but there seems much more reason to 
anticipate a rise than a further fall. Most of the iron made, 
however, is going into consumption, for buyers as a rule 
are fairly well bought forward, though war requirements 
compe! many of them to go into the market for East and 
West Coast hematite, particularly for special qualities 
of the iron. On the West Coast, for instance, the demand 
for low phosphorous quality has overshadowed that for 
Bessemer mixed numbers, causing sellers’ ideas as to 
values of the latter to be modified, and the East Coast 
hematite iron market has more to offer than a week or 
two back. But buyers’ prices have been consistently 
below the nominal market, so that West Coast has been 
sold this week at 116s., delivered in Sheffield, though 
special qualities have been sold at as high as 133s. If 
anything, East Coast hematite is a trifle harder for mixed 
numbers, business having been done at 102s. 3d. to 103s. 3d. 
delivered Sheffield, the figure for special iron being about 
132s. delivered. Lincolnshire foundry and forge are 
described as “off the market.’’ The previous official 
quotations were about 72s. 6d. for foundry, and 2s. 6d. 
less for forge, basic then being mentioned at 75s. There 
is not the same demand prevailing for basic iron for war 
material purposes, which looks as if countries like France 
and Italy are using more acid steel. The British Govern- 
ment always has done. As if to bear this theory out, 
Siemens acid billets have advanced to £13 and Bessemer 
from £11 15s. to £12. There is still a very heavy demand 
for basic billets, especially as ‘‘ foreigners’’ are not so 
easily obtained since the steel advances in the States. 
There is, in fact, not a sufficient margin now to encourage 
these imports. Derbyshire foundry iron has been sold at 
i9s. 6d. and forge at Is. lower than that, but business is 
by no means brisk. 


Round the Works. 


There are two things which are becoming very 
apparent: one, that in whatever direction one looks 
there are nothing but the barest stocks of any kind in 
consumers’ hands; the other, that enormous sums of 
money are lying idle in the shape of certain descriptions 
of raw matcrial used in general work which has had to be 
pushed aside in favour of war requirements. I saw a 
striking example of this recently in a large works here 
making a speciality of sumptuous railway saloon cars. 
In normal times I have seen dozens of such cars standing 
ready for dispatch to the Far East, South America and 
South Africa. There is still plenty of this kind of work to 
be done, but the firm is so busy on Government work that 
it cannot entertain these foreign railway orders, with the 
result that huge stocks of special iron, steel and various 
kinds of selected timber are lying in the warehouses, 
representing so much capital upon which there can at 
the present be no return. The firm assures me it is not 
doing 5 per cent. private work, which is now strictly 
limited to the urgent requirements of special foreign 
customers and to those of certain home railways, including 
Scottish and Irish lines. In the latter cases the work is 
chiefly wagons of one sort and another, which are more 
likely than not needed for the carriage of war material, 
so that such orders scarcely come within the category of 
private work. That is just one of the difficulties of dis- 
tinguishing between general and war work. If steel motor 
car parts are required, the greater probability is that the 
cars are destined to be of the armoured variety. The firm 
to which I have particularly referred is now very busy 
indeed turning out such things as 18-pdr. field equipment 
and transport wagons of every conceivable kind. The 
Government requires pretty heavy tonnages of railway 
material, and railway wheel departments are finding 
things quite brisk. Engineering firms making colliery 
plant and machinery are fully engaged in those depart- 
ments, for the developments in the South Yorkshire coal- 
field, as well as further afield, are on a very considerable 
scale. Another branch of the industry which is extremely 
active just now is that for constructional steel, a large 
proportion of it being in connection with military works 
at home, across the Channel and in the Near East. A 
good deal, too, is being done in the way of iron sectional 
buildings, such as for military stables, &c., beside which 
there is a big demand for the largest sized iron tanks, 
the last-named probably being required for oil and petrol 
Storage. One firm has a large new foundry turning out 
ingot moulds used in shell-making as rapidly as it can, 
and bar iron makers are now very considerably occupied 
m rolling shell steel. According to official figures, the 


most recent Government contracts placed here include 
quantities of twist drills and other tools, also cutlery. 





The India-office has been a good buyer, and a very fair 
amount of business is in hand for the Colonies in the 
shape of steel tires. 


Fuel. 


The steam coal market continues to show a 
weak tendency and the colliery position is easier. Ship- 
ments at the Humber ports keep on a comparatively small 
scale owing, of course, to the continued refusal of licences 
allowing export to neutrals. A large tonnage is going to 
French ports. Local consumption is still very great, but 
with ample supplies works have no difficulty in obtaining 
full deliveries. The outlook is generally regarded as 
somewhat uncertain. In the small fuel market the position 
is decidedly easier. There is an increased tonnage offered 
in the open market, owing to the diminished demand from 
the cotton mill districts, and also to the smaller tonnage 
being dealt with for shipment. Values of small fuels 
are on the easy side. While prices of steam coal are fairly 
steady, considering the conditions, there is more selling 
pressure, and in some cases special lots have been offered 
at lower rates. Current quotations are per ton at pits 
as follows :—Best South Yorkshire hards, 16s. 3.1. to 
16s. 6d.; best Derbyshire hards, 16s. to 16s. 3d.; second 
quality, 15s. to 15s. 6d.; steam cobbles, 14s, 9d. to 15s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 


General Trade Position. 


Reports from all districts indicate increased 
activity and firm rates. The stee! industry is now almost 
entirely under Government control, and this new arrange- 
ment naturally affects mercantile business, especially 
where steel bars or sectional is concerned, and although 
makers of the high-grade bars are obtaining something 
like £16 per ton, their profit is curtailed in view of the 
stringent tests and subsequent rejections. An encouraging 
feature in the iron trade is the substantial drop in the 
price of spelter, which will undoubtedly have a stimulating 
effect on the galvanised sheet trade, which for a long 
period has been of very little account 


Timber. 

There is an increasing inquiry in the timber 
trade and considerable activity exists in several branches. 
In view of the high rates of freight imports recently have 
been surprisingly large. The principal feature is the 
demand for spruce deals. Recent cargoes comprise pine, 
spruce and birch from Canada, white pine from Arch- 
angel and hardwoods from Baltimore. 


Shipping and Shipbuilding. 


Exports were fairly heavy, the chief item being 
coal, while imports included 10,000 tons timber, 7140 
tons nickel ore, 3490 tons copper ore and 7000 tons nitrate, 
21,100 tons iron ore and 4290 tons iron and steel material. 
Coal shipments for the past twelve months from Glasgow 
harbour are approximately 670,000 tons in excess of the 
preceding twelve months. Very poor progress is being 
made with shipbuilding contracts now on hand, principally 
through lack of workers, and many building berths are 
empty. The total mercantile tonnage launched on the 
Clyde during August was four steamers, aggregating 
15,665 tons, while the total for Scotland was eleven 
vessels of 17,028 tons. These vessels were all built at 
yards which are not primarily naval yards, and which 
continue to execute the bulk of the mercantile work. 
Very few fresh contracts are reported, but the month was 
a trifle better in that respect than most of its predecessors 
this year. The four Clyde vessels of 15,665 tons compares 
with three of 15,630 tons in July and make a total for 
the eight months of fifty-seven vessels of 170,268 tons. 


Pig Iron. 


The number of furnaces in blast in Scotland is 
sixty-eight, the same number as in the preceding week 
and eight more than in the corresponding week of last 
year. Makers are not increasing their bookings to any 
appreciable extent, and although outputs are fairly well 
taken up prices are tending easier. Hematite iron is 
quoted about 105s. per ton for large lines and 102s. 6d. for 
small lots. Owing partly to better reports from the 
States, the warrant market has been firmer during the 
past week. Business was only moderately active, the 
total turnover not exceeding 11,000 tons. Cleveland iron 
closed at 65s. 1d. per ton cash buyers, showing an advance 
of about 11d. on the week. Warrant stores now stand at 
141,090 tons, compared with 93,212 tons at this time last 
year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland, f.a.s. at Glasgow, No. 1, 79s. 6d.; 
No. 3, 78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, 
No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 84s. 6d.; No. 3, 
79s. 6d.; Gartsherrie, Calder and Langloan, Nos. 1, 85s.; 
Nos. 3, 80s.; Summerlee, No. 1, 86s.; No. 3, 8ls.; Glen- 
garnock, at Ardrossan, No. 1, 86s.; No. 3, 8ls.; Eglinton, 
at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dal- 
mellington, at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, at 
Leith, No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 
86s.; No. 3, 81s. per ton. 


Advance in Scotch Burning Oil. 


The Scotch mineral oil companies have advanced 
prices of all grades of their mineral oil to the extent of 
4d. per gallon. No. 1 is now 93d. per gallon. 


Finished Iron and Steel. 


There is no abatement in the tremendous demand 
for steel material. Great difficulty is experienced in 
securing the delivery of sections for mercantile work, as 
the demands for the War-office—both British and French 
Governments—are such that the greater proportion of the 
output is taken-up with shell bars. The price of angles 
is substantially higher than the price of plates. Mills 
engaged in the rolling of thin plates are pressed to their 





utmost, but plants employed in the rolling of the heavier 
sections of plates are no more than comfortably engaged. 
Inquiries for new business on ordinary account are very 
scarce, while the export demand is normal. Makers of 
black sheets are producing large quantities of the heavy 
gauges principally on home account, and have plenty of 
orders on hand for these sizes. The demand for the thin 
gauges has been poor for a considerable period, owing 
to the unsatisfactory position of the galvanised sheet 
trade, but makers anticipate that the recent fall in the 
price of spelter will materially improve their position. 
The Glasgow warehouse price of 7 to 11 b.g. is round about 
£11 15s. per ton, less 24 per cent. Malleable iron makers, 
too, are exceedingly active, chiefly in the production of 
iron and steel bars, large quantities of which are required 
for Government purposes. Deliveries are still far behind 
in out sections and even for sizes in ordinary use the 
demand makes it impossible for makers to satisfy the 
various requirements. ‘‘Crown” iron bars are quoted 
£11 to £11 10s. per ton, less 5 per cent. for home delivery. 
Tron and steel tube makers are quiet in the export depart- 
ments, but are doing a good business on home account. 
Structural engineers and bridge builders have a large 
volume of work on hand and general engineers, who are 
mainly engaged on Government work, are quite unable to 
satisfy demands. The export trade generally is wonder- 
fully good under the circumstances, while the all-round 
position of the trades is very satisfactory. 


The Coal Trade. 


Quieter conditions prevail in the Scotch coal 
trade in all districts. Values show a falling tendency, and 
in many quarters stocks are accumulating, this being more 
pronounced in the case of washed produce. It is reported 
that the Government has refused a number of licences 
for West of Scotland quality nuts, and this has had a 
depressing effect on the market and been the subject of 
considerable comment. There is no saying where the 
official restriction on the export of coal will end, and the 
next move may be a restriction on large coals. In the 
meantime the market is inclined to be weak. All classes 
of coal are slow to move, and prices are for the most part 
a matter of arrangement. The position in Fifeshire could 
be much better. Tonnage is fairly plentiful, but the 
demand is far from steady, particularly for large coals, and 
values are easy. Washed produce, on the other hand, is 
extremely active. The trade in the Lothians district 
could also be considerably improved. The demand has 
fallen and the collieries have endeavoured to meet the 
situation by a reduction of quotations, without much 
success so far. As in other districts, washed produce is the 
chief mainstay of the trade. The aggregate shipments 
from Scottish ports during the past week amounted to 
233,709 tons, compared with 254,522 in the preceding 
week and 248,895 tons in the corresponding week of last 
year. Ell coal is quoted, f.o.b. at Glasgow, 17s. 9d. to 
18s.; splint, 18s. 6d. to 23s. 6d.; navigations, 21s. to 
23s.; steams, 15s. to 17s.; treble nuts, 19s. to 19s. 3d.; 
doubles, 16s. 6d. to 17s. 3d.; singles, 16s. to 16s. 6d.; 
best screened navigation coal, f.o.b. at Methil. or Burnt- 
island, 23s. to 24s. per ton. 


Scotch Miners’ Wages. 


Sir George Askwith has announced his decision 
on the latest claim of the Scotch miners for an increase 
in wages of 25 per cent. on the 1888 basis. In his award 
Sir George gives an advance of 6} per cent., representing 
an increase of 3d. per day and bringing the standard rate 
of wages in Scotland up to 8s. 6d. per day, the highest figure 
in the history of the Scottish coalfields. The highest 
figure reached with the exception of this year was 8s. per 
day in 1900. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


SINCE writing last week there have been some 
rapid and dramatic changes in the coalfield situation 
regarding the new agreement, and at last settlement of the 
disputed points has been reached. In the early part of 
last week it looked as if peace was well within sight, but 
the ever-smouldering embers of contention and dissatis- 
faction flared up when Mr. Runciman’s award became 
known. The President of the Board of Trade had ruled 
that the bonus turn for men on the afternoon and night 
shift did not include the enginemen, stokers and craftsmen 
generally. The miners’ executive held that this finding: 
of Mr. Runciman’s was not in accordance with the terms 
of settlement agreed upon on July 20th between them 
and the Government representatives, and they made a 
request for an interview with Messrs. Runciman, Lloyd 
George and Henderson in order to clear up the question. 


| A communication was received from the Government’s 


representatives on the Thursday, but has not been divulged. 
Still, it seems to have been pretty well understood that 
the Cabinet Ministers discountenanced any further inter- 
views or negotiations, inasmuch as Mr. Runciman had 
given his award and the two parties concerned had pledged 
themselves to accept it. The Ministers considered it to 
be the plain duty of the men to accept Mr. Runciman’s 
findings, but the miners were not to be silenced, and the 
Executive Council at its meeting on Friday sent straight 
away a deputation to London and passed a resolution 
condemning sectional stoppages in the coalfield as being 
detrimental to the efforts that were being made for a 
settlement. Strikes had already broken out in the 
Western Valleys of Monmouthshire, but work continued 
without interruption in the rest of the coalfield. Despite 
the opinion expressed in their communication to. the 
miners’ leaders, viz., that no good purpose could be served 
by a deputation going to London to see them, Mr. Runci- 
man and Mr. Lloyd George agreed to meet them on 
Saturday morning. This interview took place, and 
without conceding anything, so far as is known, the 
Ministers expressed a desire to see the coalowners’ repre- 
sentatives, and therefore the latter were summoned to 
London on Monday morning. The miners’ leaders appear 
to have succeeded to some extent in their contentions 
that Mr. Runciman had in regard to the craftsmen and 
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the bonus turn given his award under a misapprehension 
and had whittled down concessions which had _ been 
granted them on July 20th, as they described the position 
as more hopeful. Negotiations were resumed on Monday 
and continued late at night, when it was generally under- 
stood that a tentative agreement had been arrived at, but 
at the last moment there was a hitch, about which so far 
mystery prevails. It was suggested that this difference 
did not concern the owners and the miners altogether, 
but its exact bearing is not quite clear. At any rate, 
further parleys were necessary, and therefore the repre- 
sentatives of the two parties again saw the President of 
the Board of Trade, Mr. Lloyd George and Mr. A. Hender- 
son on Tuesday morning. Even at that time it appeared 
very uncertain as to the way things were going, and an 
uneasy feeling was being engendered until it became known 
that agreement had at last been reached, apparently on 
the only terms possible, viz., by the Government conceding 
the principal demands of the men’s leaders, so that all 
that remained was confirmation of the proposals by the 
delegates from the whole of the coalfield. A conference 
of these delegates had been called for Tuesday morning, 
but a wire was received from the General Secretary of 
the Miners’ Federation (Mr. Tom Richards) asking the 
conference not to pass any resolution that day until a full 
report had been received and advising the conference to 
adjourn until Wednesday. This course was adopted, 
but not without some “ sabre-rattling ” on the part of a 
large section of the delegates. A resolution was submitted 
that the coalfield should down tools at once, and this was 
only defeated on a card vote by the narrow majority of 
116, the returns being 1244 against 1128. It seems pretty 
certain that dissatisfaction among the rank and file has 
been more that, so far, they have not received any tangible 
advantage from the Government’s terms, rather than that 
they are so much concerned with the inclusion of the 
craftsmen in the bonus turn provision. This latter 
concerns more the miners’ leaders, who have been playing 
a deeper game. They recognise that to get not only the 
miners, but the enginemen, stokers, &c., into their Federa- 
tion, regardless of the fact that there is a separate union 
for this class of men, is to gain enormous power, which can 
be used against the owners. It means that with command 
over the craftsmen, the miners in calling for a strike can 
bring the collieries to a standstill immediately, whereas 
before the owners could keep their machinery, &c., running 
simply because the craftsmen were not subject to the 
Miners’ Federation orders. It is a serious position which 
the owners appear to have realised very late in the day, 
although having put themselves entirely in the hands of 
the Government their hands have been tied. As regards 
the negotiations in London, the final point at issue con- 
cerning the craftsmen was with regard to the bonus turn 
as to whether it should be six turns for five all round or 
seven turns for six in those cases where men work six 
turns a week. The owners offered the latter, but the 
men were determined on the former, which were the 
Government terms, and, of course, in the end the men 
won. In order to permit Mr. Runciman’s award to stand, 
it was agreed that the owners should conclude a supple- 
mentary agreement, to run for the same period as the 
principal agreement, and to agree in it to pay the bonus 
turn as from July 22nd to the craftsmen who work on the 
afternoon and night shifts. The men’s leaders agreed to 
recommend unanimously the acceptance of these terms. 
On the question of the date on which any advance in 
wages should operate, a compromise was effected. The 
men’s representatives asked for July 26th, the date on 
which work was resumed after the strike. The coal- 
owners offered September Ist, but it was eventually agreed 
that any change should date from August 21st. 


Foreign Coal Shipments 


There was rather an improvement in coal ship- 
ments to foreign destinations last week, despite the com- 
plaints of shortage of tonnage. The total dispatched 
from Cardiff, Newport, Swansea and Port Talbot, exclusive 
of coals on Government account, was 340,869 tons, as 
against 262,475 tons for the corresponding period of 1914, 
an increase of 78,394 tons. Newport, which was certainly 
worse off than other ports in the matter of tonnage supplies, 
was the only one not to share in the increased shipments. 
Cardiff sent away 212,559 tons, as against 177,126 tons, 
an increase of 35,433 tons. Newport was responsible for 
68,070 tons, as against 78,929 tons, a decrease of 10,859 
tons, while Swansea sent away 42,243 tons, against nil 
last year. The quantity shipped from Port Talbot was 
17,997 tons, as compared with 6420 tons, an increase of 
11,577 tons. 


Labour Affairs. 


It shows the ready spirit of the men to cease 
work, inasmuch as, in spite of the recommendation of 
the delegates at their conference on Tuesday that work 
should be continued pending the decision of the conference 
at the adjourned meeting on the Wednesday> the men 
at the Rhondda collieries decided on Tuesday to come out 
on strike on the Wednesday. It is significant of the 
temper of the men that they should thus disregard the 
recommendation of their own leaders. In addition, 
miners at the Western Valley collieries to the number of 
about 12,000 have been idle since the latter part of last 
week. The fact is that the men are earning such good 
money that they are all the more ready to take time off. 
The question of improvement in the terms of employment 
in the mechanical departments of the collieries came up 
for consideration at a joint meeting of the South Wales 
Coalowners’ Association and the Executive Council of 
the South Wales Association of Colliery Enginemen, 
Stokers and Craftsmen, on Monday. The owners inti- 
mated that they were prepared to agree to the following 
proposal and to instruct the associated owners to act 
upon it: “ That all men above twenty-one years of age 
engaged in the mechanical departments at the collieries 
now receiving the standard rate below 3s. 4d. per shift 
be advanced to 3s. 4d., the standard rate to be altered 
by adding 50 per cent. thereto, and any standard in 
operation other than the 1879 standard shall be correspond- 
ingly adjusted and with 10 per eent. added thereto shall 
operate asa minimum. The present percentage, including 
the 10 per cent., will be 18.33 per cent. on the new 1915 
standard rates. Among the proposals submitted by the 





workmen’s Association was one on which the owners 
required time to give it further consideration. This was 
** That all men now being paid the standard rate of 3s. 4d. 
per shift and above be granted an advance of 4d. per day 
and that the respective standard rates be altered by adding 
50 per cent. thereto with an additional 10 per cent.; that 
a bonus turn be paid each week to all men employed on 
the afternoon and night shift; that all workmen now 
employed on twelve-hours’ shift shall have the same 
reduced to eight hours.”’ It was arranged to have a 
further meeting on Monday next. The success of the 
miners in getting their demands is causing other branches 
of labour to show restiveness, notably the railwaymen. 
The Newport branch and-other smaller branches of the 
Railwaymen’s Union have passed resolutions calling upon 
the Executive Committee to open negotiations with the 
railway companies for an immediate increase in wages of 
5s. per week for all railway workers, and failing to obtain 
it that the necessary notice be given to terminate the truce. 


Peace Terms Ratified. 


The terms of the new supplementary agreement 
by which the craftsmen, who are members of the Miners’ 
Federation and who are engaged on the afternoon and 
night shifts, secure the bonus turn of six for five worked, 
were ratified at a conference of delegates from the whole of 
the coalfield. The Executive Council of the Miners’ 
Federation had prior to the Conference resolved unani- 
mously to recommend the terms to the delegates, who 
after some explanations had been given, ‘‘ almost unani- 
mously ’’ confirmed the terms. Having secured their 
demands, the miners’ leaders are now in exultant mood. 


.| The President, Mr. J. Winstone, stated at the conference 


that the result was eminently satisfactory and meant 
considerable concessions and gains, monetary and other- 
wise, to the workmen who had been excluded from the 
benefits of the bonus turn in the Runciman award. The 
inclusion of these men meant an additional wage bill 
of between £3000 and £4000 a week because banksmen, 
enginemen, stokers and others would benefit to the extent 
of from 4s. to 7s. per week each, according to class. 
The keenness of the miners’ leaders to secure the bonus 
turn for craftsmen, and thus bring all classes of colliery 
workmen into their ranks, making this organisation all- 
powerful in the coalfield, is apparent, and their scheme is 
already bearing fruit. A number of branches of the 
Enginemen, Stokers and Craftsmen’s Association, anxious 
to join the Miners’ Federation, decided to call a meeting 
for Thursday, September 2nd, for the purpose of discussing 
the situation in view of the change brought about by the 
action of the Federation. According to a circular sent 
out it is stated that the Executive Council of the Miners’ 
Federation had decided to accept the branches that now 
apply, or any other branch or branches that are willing 
to do likewise, according to the “‘ merging terms.’’ The 
Enginemen and Stokers’ Association decided some time 
ago to merge into the Federation, but this could not be 
accomplished because the requisite two-thirds majority 
needed to dissolve the Association was not secured in the 
ballot that was taken. 


Current Business. 


The market has been in a thoroughly stagnant 
condition ever since the miners leaders raised their objec- 
tion to the award of Mr. Runciman, inasmuch as buyers 
felt it unsafe to operate with the possibility of a stoppage 
in the coalfield facing them. Only the barest requirements 
for prompt shipment have been arranged for, and this 
has been rendered difficult because tonnage has been so 
searce. Shipowners have naturally preferred to wait for 
fear that by fixing their boats they might have them held 
up. The colliery owners have consequently had great 
difficulty in keeping a regular supply of wagons to enable 
their pits to continue working, and it has been somewhat 
of a surprise that more temporary stoppages have not 
been brought about. Values of coals have ruled weak for 
both large and small qualities for immediate loading, 
though quotations for supplies ahead have been firm. 
Ordinary second Admiralties have been worth about 
23s. to 24s., although nominally 24s. to 25s. has been 
quoted. Dry coals have been steadier than other sections 
for the reason that they have been better placed, while 
Monmouthshires have held up well for the reason that 
supplies have been limited owing to the stoppage of work 
at the Western Valley pits. Nos. 2 and 3 Rhondda coals 
have been quiet and easy. Nuts and peas are firm and 
best nuts have been sold over the next twelve months at 
28s. per ton. The demand for smalls has been slow, 
due to the shortage of tonnage, and the falling off in 
shipments to France. Best bunkers cannot command more 
than 18s. to 19s., while cargo sorts are depressed and 
range about 10s. 6d. to 12s. 6d. Patent fuel is very steady 
at 33s. to 35s. A small business has been booked over 
next year at from 29s. to 30s. Pitwood has firmed up 
owing to the scarcity of supplies, and quotations are 
about 30s. to 32s. for ordinary supplies of two-thirds 9ft. 
and one-third 6ft., but 33s. has been paid for supplies of 
French wood of half-nines and half-sixes. Owners, 
however, are not prepared to concede the demands of 
sellers and prefer to work into their stocks with the 
result that the inquiry has fallen off rather. 


LATER. 


The settlement of the coalfield trouble was followed 
on Wednesday by considerably more activity on the 
freight market. Owners and merchants hesitated pre- 
viously to fix up tonnage, but now that the trouble has 
been removed chartering has become brisker. Coal values, 
however, show no change, and the market is still easy for 
prompt loading. Stocks are heavy and despite the 
restricted production owing to collieries being idle, supplies 
are much in excess of requirements, and it will be some days 
before things become settled. Tonnage is far from plenti- 
ful, and no doubt many vessels have been frightened 
away from this district owing to the fears of a stoppage. 
Freights are high and are impeding business. Business 
is also disturbed by sectional strikes in the coalfield. 
On Wednesday there were still about 20,000 to 25,000 
men out and in one district the men resolved not to return 
until the new agreement is signed, which will probably 
be not until next week. At the time of writing no date 
had been fixed for a meeting of the miners’ representatives 
and the owners for this purpose. On Wednesday night 





————— 


the majority of the men on strike decided to resume work 
immediately, in view of the delegates having ratified the 
new terms. Patent fuel is firm. Pitwood is strong and 
for ordinary lengths 30s. has been paid, while for upplies 
of all 6ft. lengths 34s. has been conceded. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal. 
best seconds, nominal ; seconds, 24s. to 25s.; ordinaries, 
23s. to 24s.; best drys, 26s. to 28s.; ordinary drys, 25g, 
to 26s.; best bunker smalls, 18s. to 19s.; best ordinarieg, 
17s. to 18s.; cargo smalls, 11s. 6d. to 12s. 6d.; iuforiops, 
10s. 6d. to lls. 6d.; washed smalls, 20s. to 21s.- beat 
Monmouthshire black vein large, 24s. to 25s.;  cidinary 
Western Valleys, 23s. to 24s.; best Eastern Valleys, 











22s. to 23s.; seconds, Eastern Valleys, 20s. to 22s. Bitu. 
minous coal: Best households, 23s. to 24s.; | good house. 
holds, 22s. to 23s.; No. 3 Rhondda large, 25s. to 26s. 
smalls, 19s. to 20s.; No. 2 Rhondda large, 18s. to 19s. 
through, 16s. to 17s. 6d.; smalls, 13s. to 14s.; best washed 
nuts, 26s. to 28s.; seconds, 23s. 6d. to 2 6d.s best 
washed peas, 24s. to 24s. 6d.; seconds, 21s. to 22s. Patent 
fuel, 33s. to 35s. Coke: Special foundry, 42s. to 435 


good foundry, 38s. to 40s.; furnace, 32s. to 34s. 
ex ship, 30s. to 32s. 


Pitwood, 


Newport (Mon.). 


Very few dealings have been recorded, and ag 


tonnage has not come along by any means we!! prompt 
coals have been pretty freely obtainable, and owners 
have shown a readiness to make concessions especially, 
for immediate shipment in order to secure the release of 
wagons. Business has largely been held up owiig to the 
threatening clouds overhanging the coalfield. Approxi- 
mate quotations :—Steam coal: Best Newport black 
vein large, 24s. to 24s. 6d.; Western Valleys, 23s. to 


23s. 6d.; Eastern Valleys, 21s. 6d. to 22s. 6d.; other sorts, 
20s. to 21s. 6d.; best smalls, 18s. to 18s. 6d.; seconds, 
16s. to 17s. Bituminous coal: Best house, 21s. to 22s; 
seconds, 20s. to 21s. Patent fuel, 32s. to 33s. Pitwood, 
ex ship, 30s. to 32s. 


Newport Metal Market. 


The general tone of the iron and steel trades at 
the present moment is inclined to be rather easy, and only 
a small business is passing. The inquiry is not so good, 
although quotations are still difficult to get. At the bar 
mills the position is unaltered, the output continuing 
restricted. Quotations are in some cases slightly lower, 
and are named at £7 2s. 6d., although in the majority of 
instances the higher basis of £7 5s. is upheld. Rails are 
firm on the basis of £9 5s. for heavy sections. The demand 
is good and business is satisfactory. The blast furnaces 
are rather more active. Iron ore is steady round about 
23s. 6d. to 24s. 6d. for best Rubio. Shipments of tin- 
plates have improved, but the market is quiet. Works 
are well placed to the end of the year. Values are well 
maintained at 18s. 3d. for 20 14 and 36s. 6d. for 28 ~ 20 
for Siemens and Bessemer. 


Swansea. 

There has not been much movement in values 
during the past week, and operations have been restricted 
owing to the uncertainty prevailing. Large anthracite 
coals have shown firmness, while machine-made descrip- 
tions have been a strong market, as these qualities are 
well sold. The tonnage question has interfered with 
business to some extent. Rubbly culm has shown an 
easier tone, orders being few, while the market for duff 
has been quiet. Approximate prices :—Anthracite : Best 
malting large, 29s. to 3ls.; second malting large, 28s. to 
28s. 9d.; big vein large, 28s. 6d. to 32s.; red vein large, 
24s. to 25s.; machine-made cobbles, 37s. 6d. to 42s.; 
French nuts, 40s. to 44s. 6d.; stove nuts, 39s. 6d. to 43s.; 
beans, 27s. 3d. to 32s.; machine-made large peas, 19s. 
to 20s.; rubbly culm, IIs. 3d. to Ils. 9d.; duff, 5s. 9d. 
to 6s. Steam coal: Best large, 25s. to 26s.; seconds, 
23s. to 24s.; bunkers, 17s. 6d. to 18s. 6d.; smalls, 12s. 3d. 
to 14s. 9d. Bituminous coal: No. 3 Rhondda large, 
24s. 6d. to 26s. 6d.; through and through, 22s. 6d. to 
23s. 6d.; smalls, 19s. to 20s. Patent fuel, 30s. to 32s. 





Tin-plates, &c. 

There has been very little change of note in the 
tin-plate industry, prices remaining about the same as a 
week ago. Tin-platers representing the Briton Ferry, 
Neath, Aberavon and district have passed a resolution 
calling upon their officials to make a demand for a 15 per 
cent. advance on present rates of wages in consequence 
of the increased cost of living. The boiler firemen at 
all the steel and tin-plate works at Morriston, with the 
exception of the Duffryn works, a month ago presented 
notices to force an advance of wages. This was done 
without the knowledge or consent of the Welsh Artisans’, 
Steel Smelters’ or Gas Stokers’ Unions, to which the men 
belong, and in contravention of the rules of the Tin-plate 
Conciliation Board, to which through the unions these men 
are affiliated. Early last week the firemen at Beaufort 
Works on the advice of their Union withdrew their notice. 
With the exception of two steel smelter members at 
Midland Works, all others—including members of the 
Artisans’ Union—had refused up to Saturday to with- 
draw their notices, and as a consequence it was found at 
twelve o’clock that the Forest, Worcester, Morriston and 
Aber Works were closing down. The Welsh Plate and 
Sheet Makers’ Association had firmly maintained the 
position that notices must be withdrawn or work resumed 
on old conditions before any question of advance of wages 
was considered. At four o’clock on Saturday a meeting 
of the men was held, when it was agreed to resume work as 
usual on Monday. Tin-plate and other quotations : 
L.C., 20 x 14 x 112 sheets, 18s. 3d.;, 1-C., 28 x 20 x 56 
sheets, 18s. 9d.; I.C., 28 x 20 x 112 sheets, 36s. 6d.; 
LC. ternes, 28 x 20 x 112 sheets, 33s. 6d. to 34.: 
galvanised sheets, 24 g., £17 to £17 5s. in bundles. Block 
tin, £150 15s. per ton cash, £152 per ton three months. 
Copper, £68 12s. 6d. per ton cash, £69 17s. 6d. per ton 
three months. Lead: English, £22 15s. per ton ; Spanish, 
£22 5s. per ton. Spelter, £74 per ton. Silver, 23d. 

er oz. Iron and steel: Pig iron: Standard iron, 
64s. 104d. per ton cash, 65s. 3d. one month ; hematite 
mixed numbers, 95s. per ton cash, 95s. 9d. one month ; 
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Middlesbrough, 65s. 6d. per ton cash, 65s, 11d. one month ; 
Scotch, 71s. 3d. per ton cash, 71s. 9d. one month ; Welsh 
hematite, 102s. 6d. to 103s. 6d. dd.; East Coast hematite, 
nominal ; West Coast hematite, nominal. Steel bars : 
Siemens, £7 2s. 6d. per ton; Bessemer, £7 2s. 6d. per ton. 
Stee! rails, heavy sections, £9 2s. 6d. per ton. 








A CASE BEFORE THE GENERAL MUNITIONS 
TRIBUNAL. 


Ow~ Monday last, before the General Munitions Tribunal held 
at Caxton Hall, Westminster, a case of some interest was heard 
and decided. Mr. Robert Wallace, Chairman of the General 
Munitions Committee, tried the case, assisted by two referees. 
Mr. Eric Bousfield was counsel for the applicants and Mr. 
Hickson appeared for the respondents. 

In opening, Mr. Bousfield informed the Court that the appli- 
eants were James Pitkin and Co., Limited, of 56, Red Lion- 
street, Clerkenwell, and the respondents were F. Darton and Co.; 
both firms were makers of scientific instruments. It appeared 
that the applicants were engaged on work for the Government, 
and Mr. Bousfield stated that he proposed to call evidence to 
show that 95 per cent. of their work at the present time was 
Government work directly connected with the war. A man 
named Austin was in their employ, and was engaged in a depart- 
ment which was turning out work for the Admiralty. Early 
in August he left at an hour’s notice, and he gave as his reason 
that he did not like the way the foreman treated him. By 
Jeaving in this way he disorganised the whole department, and 
not only did the applicants suffer pecuniary loss, but they found 
it impossible to carry out certain of their contracts to time. On 
August 9th the applicants heard that Austin was in the employ- 
ment of the respondents, and they wrote on that day setting 
out the facts and reminding the respondents that in engaging 
this man they were committing a breach of the Munitions Act, 
and asking them to instruct him to return at once to his work. 
No reply was received to this letter, and later the applicants 
wrote again. Getting no reply to their communications, they 
telephoned to Mr. Darton, who, however, declined to listen to 
them on the telephone, and a summons was therefore issued. 

Mr. Hickson, on behalf of the respondents, informed the 
Court that his clients at the time they took this man into their 
employ were quite ignorant of the terms of the Munitions Act 
and acted in good faith, and that they had now discharged 
Mr. Austin. Mr. Darton, in giving evidence, said that he knew 
Austin prior to engaging him and that he quite thought when 
he called and asked for a job that he was in the employment of 
another firm which was not engaged on Government work. 
Had he known he was employed on Government work he would 
not have engaged him. Cross-examined, he stated that he did 
not reply to applicant’s letter of August 9th because he went to 
see the officials of the Munitions Ministry, and they advised him 
to do nothing for the moment. 

The Chairman, in giving judgment, said that he was of 
opinion that the respondents had committed a grave offence 
under the Munitions Act. It was important that that Tribunal 
should make it clear to all employers that in taking a man into 
their employment in the way in which the respondents had done 
when the man in question was engaged in war work they were 
acting in a manner which could not be tolerated in the present 
state of affairs, and therefore he felt compelled to impose a fine 
of £10 with £5 5s. costs. 








FORTHCOMING ENGAGEMENTS. 


FRIDAY AND SATURDAY, SEPTEMBER 3RD AND 4TH. 


Tae Royat Sanitary Instrrure.—In the Permanent 
Art Gallery, Brighton. Provincial Sessional Meeting. 
Friday :—10.30 a.m.: Discussion on ‘Indian Sanitation ’’— 
(1) “Sanitary Problems in Hospitais for Indian Troops in 
England,”” by Major 8S. P. James: (2) “The Use of Storm 
Water Drains to Ensure Safe Water Supplies being obtained 
from Polluted Catchment Areas by Major C. C. Murison 
12 noon: Discussion on “‘ Camp Sanitation,” to be opened by 
Lieut.-Col. H. R. Kenwood. 2.30 p.m.: Visit to the Kitchener 
Indian Hospital. 3 p.m.: Visit to the Royal Pavilion Hospital. 
8.30 p.m.: Reception by his Worship the Mayor at the Per- 
manent Art Gallery. Saturday :—10.30 a.m.: Discussion on 
‘Maternity and Child Welfare,’ to be opened by Dr. Philip 
Boobbyer. 12 noon: Discussion on “‘ The Final Report of the 
Royal Commission on Sewage Disposal,” to be opened by Dr. 
Samuel Rideal and Mr. J. D. Watson. 2.30 p.m.: Visits will 
be made to Shoreham Camp and the Brighton Electricity Works. 


TUESDAY, SEPTEMBER 7ru. 
Tue Instrrute OF MARINE ENGINEERS.—The Minories, 
Tower-hill, London, E. Presidential address by Sir Archibald 
Denny, Bart. At 7 p.m. 


TUESDAY to SATURDAY, SEPTEMBER 7tx To lira. 


THe British ASSOCIATION FOR THE ADVANCEMENT OF 
Scrence.—Annuai meeting in Manchester. 


WEDNESDAY, SEPTEMBER 165th. 


Tue Institution oF Mrintnc ENncrnerrs.—Annual general 
meeting at the Hotel Metropole, King-street, Leeds. Wednes- 
day, September 15th: 2.30 p.m., annual general meeting. 
The following papers will be read or taken as read :—‘ Some 
Effects of Earth-movement on the Coal Measures of the Sheffield 
District (South Yorkshire and the Neighbouring Parts of Derby- 
shire and Nottinghamshire),”” by Professor William George 
Fearnsides ; ‘“‘ Compressed Air for Coal Cutters,’’ by Mr. Sam 
Mavor; ‘‘ Gas Producers at Collieries for obtaining Power and 
By-products from Unsaleable Fuel,” by Mr. Mansfeldt Henry 
Mills. The following papers will be open for discussion :— 
“ Boring and Drilling on Oilfields,’” by Dr. Paul Dvorkovitz ; 
““ American Coal Dust Investigations,” by Mr. George S. Rice. 
Thursday, September 16th: Excursion to Maltby Main and 
Bentley collieries at 9.50 a.m. 


THURSDAY anp FRIDAY, SEPTEMBER 23rp anv 24TH. 


Ikon AND STEEL INsTITUTE.—Autumn meeting, 1915. At 
the Institution of Civil Engineers, Great George-street, West- 
minster, at 10.30 a.m. on the 23rd and at 10 a.m. on the 24th. 
The following is the list of papers that are expected to be sub- 
mitted for reading and discussion :—Mr. Wesley Austin : 
“Influence of Oxygen on some Properties of Pure Iron ;” 
Mr. T, H. Byrom : “ Note on the Carburisation of Iron at Low 
‘Temperatures in Blast Furnace Gases;” Professor E. D. 
Campbell : “Influence of Heat Treatment on the Specific 
Resistance and Chemical Constitution of Carbon Steels ;*’ Pro- 
lessor C, A. Edwards and Mr. H. Kikkawa: ‘* Effect of Chromium 
and Tungsten upon the Hardening and Tempering of High- 
speed Tool Steel ;*? Dr. W. H. Hatfield : ‘“‘ Phosphorus in Iron 
and Steel ;”’ Professor K. Honda and Mr. H. Takagi: ‘‘ The 
Magnetic Transformation of Cementite ;’’ Mr. R. H. Smith: 
“Sulphur in Malleable Cast Iron ;’? Professor N. Tschis- 
chewski: ‘Iron and Nitrogen.” Those papers for which time 
cannot be found will be taken as read and discussed by corre- 
spondence, 








_InstiruTIoN oF Navat ARCHITECTS SCHOLARSHIP, 1915.— 
The Institution of Naval Architects Scholarship has been 
awarded by the Council of the Institution to Mr. T. S. D. 
Collins, of his Majesty’s Dockyard, Pembroke. The scholarship 
is of the value of £100 per annum, and, subject to the regulations 
governing the same, is tenable for three years. 





BRITISH PATENT SPECIFICATIONS. 
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When an inventi 
address of the communicator are printed in 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


TURBINES. 


15,686. June 30th, 1914.-IMPROVEMENTS IN AND RELATING 
TO CONDENSING STEAM ENGINE PrLant, The Warwick 
Machinery Company, Limited, of 83, Cannon-street, 
London, E.C. (A communication from the Vereinigte 
Dampfturbinen Gesellschaft m.b.H., of Schiffbauerdamm 
22, Berlin, Germany.) 

This invention relates to a method of and means for driving 
the condensation pumps of condensing steam engines, more 
particularly turbines, and its object is to provide means whereby 
the mechanism is reduced to a minimum and the best possible 
arrangement of the parts of the engine_is secured. In the 
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drawings A represents the prime mover, illustrated as being a 
steam turbine having a shaft B on the end of which is a worm C. 
This worm meshes with a worm wheel D mounted on a vertical 
shaft E, which also carries at its lower end the impeller of the 
condensing pump F. The shaft E may be continued above the 
worm wheel D and it carries at its upper end the speed governor 
G for the turbine, or the governor may be arranged as shown on 
the right, in which it is mounted on a shaft H arranged parallel 
to the shaft F, but on the opposite side of the shaft B, and driven 
by a second worm wheel K meshing with the worm C.— August 
11th, 1915. 


INTERNAL COMBUSTION ENGINES. 


14,201. June 12th, 1914.—ImMPROVEMENTS IN OR RELATING 
TO CYLINDERS FOR TwO-sTROKE CYCLE INTERNAL Com- 
BUSTION ENGrNEs, Fried. Krupp Aktiengesellschaft Ger- 
maniawerft, of Kiel-Gaarden, Germany. 

The invention relates to a special method of connecting the 
scavenging or exhaust ports to the annular passages into which 
the scavenging and exhaust ports open. A is the cylinder jacket, 
B the liner and C the double-walled cover of a two-stroke 
cycle internal combustion engine, the scavenging ports D of 
which open into a passage E and the exhaust ports F of which 
open into a passage G in the inner cylinder or liner. The scaveng- 
ing and exhaust pipes H J are connected to flanges K L formed 
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around openings to the passages EG and the pipes H J are 
passed water-tight through the cylinder jacket A by means of 
specially constructed stuffing-boxes. The stuffing-boxes em- 
ployed for this purpose consist of casings M and N fixed to the 
cylinder jacket, for the reception of the packings O P, and 
likewise comprise the stuffing-box glands X Y for tightening 
up the packing. This method of connecting up the scavenging 
and exhaust pipes ensures first, that the scavenging and exhaust 
pipes are enabled to follow unimpeded the thermal expansions 
of the inner cylinder, and, secondly, prevents the pressure, 
developed in the direction of the axis of the stuffing-boxes 
when they are tightened up, from acting injuriously upon the 
cylinder jacket and the inner cylinder or liner. This pressure 





is taken up by the casings MN of the stuffing-boxes. The 
easings M N and the stuffing-box glands X Y may, if necessary, 
be made divided.—-August 11th, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


15,874. July 2nd, !914.—Improvep MEaNns FoR SECURING 
Waueets or VEHICLES TO AXLES, Daimler-Motoren- 
Geselischaft, of Fabrikstrasse, Untertirkheim, Stuttgart, 
Germany. : 

As shown, a bush C having no endwise play and slotted at D 
is put on to the cone A of the driving axle B. The bush C is 
provided with a shoulder E, which engages the small end of the 
cone and by which the position of the bush on the cone A of 
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the driving axle B is fixed in the axial direction. A collar G 
is placed between the ball bearing F and the taper bush C, 
which collar determines the relative positions of the axle and 
the bearing. The nave H of the wheel is mounted on the bush 
C and is jammed thereon by screwing up the nut I without 
causing any binding on the bearings because of the nave being 
quite clear of the bearing F.—August 11th, 1915. 


TELEGRAPHS AND TELEPHONES. 


15,881. July 2nd, 1914..-DEeTEcTOR FoR ELECTRO-MAGNETIC 
Waves, The Deutsche Telephonwerke Gesellschaft mit 
beschrankter Haftung, of Zeughofstrasse 6—7, Berlin, 
Germany. 

The detector material A is fastened in a metal cup B, mounted 
in a central recess of a circular disc C of insulating material. 
The cup B has a threaded stem D on which is screwed a retaining 
nut E. The edge G of the disc C is milled—for instance, on a 
projecting collar F—to facilitate the turning of the disc with 
one finger. The disc C is mounted in a holder which consists 
essentially of bent springs H which surround the edge G of the 
dise in such fashion that the dise can be rotated or withdrawn. 
A contact spring J, which may be stamped from sheet 
metal with the springs H, presses on the end of the pin D. 
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Upon the detector material A there bears a second contact 
spring K, which, however, is not connected with the spring J. 
The point of contact of spring K is excentric with respect to 
the detector material A, so that by rotation of the dise C different 
portions of the material A can be brought into contact with 
the spring K. The two contact springs J K are connected with 
the terminal screws or terminal plugs L M by which the detector 
is connected into a circuit. One or more guide springs O, which 
may be made, for instance, as shown, in one piece with the 
springs H, are applied to the front surface of the dise C or if 
desired to both surfaces of the dise. The whole structure is 
covered by a cap N through a slot in which there projects a 
portion of the milled collar F, so that the disc C can be turned 
without removing the cap. Alternatively, the dise C can be 
operated by a second disc through gearing from outside the 
casing, a portion of the edge of said second dise projecting 
through the protecting cap.—August 11th, 1915. 


DYNAMOS AND MOTORS. 


14,278. June 13th, 1914.—IMPROVEMENTS IN OR RELATING 
To Rotors FoR DYNAMO-ELECTRIC MACHINERY, Siemens 
Brothers Dynamo Works, Limited, of Caxton House, 
Tothill-street, Westminster, London, and Emil Otto 
Kieffer, of Hough House, Lichfield-road, Stafford. 

This invention has reference to rotors for dynamo-electric 
machinery, and relates particularly to non-salient pole rotors, 
such as are used for turbo-alternators. A is the shaft of the 
rotor and B the end casing or sheath of the overhang portion 
of the rotor. C are the winding slots, and D are their keys or 
closing devices. E are the usual air passages or ventilating 
ducts leading out to the air spaces E’ and thence to the holes 
between the arms or carriers B' of the overhang casing. The 
poles of the rotor are indicated in the ordinary way by N and 8, 
the neutral plane in this case corresponding to the section 
line X—Y. F represent the coils or windings, whilst G are the 
ordinary circumferential end connections thereof. H are the 
transverse end connections with which the invention is more 
directly concerned. As will be seen, these transverse end con- 
nections H are those of the windings which are adjacent to the 
neutral plane X—-Y. They are led directly across from the top 
to the bottom of the rotor, through diametrical holes or passages 
I in the axle A or machined in the rotor itself. In addition to 
this, the top and bottom winding slots to which the transverse 
end connections H correspond, are arranged close together, or 
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are merged into each other, without having one or more of the 
rotor teeth between them. Moreover, instead of being radial, 
they are both parallel—in the direction of their depth, that is— 
with the line X—Y. The other winding slots can thus if desired 
be brought closer up to the neutral plane. The general result 
is that the field winding lies more in the neutral zone of the 
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rotor, thus increasing the magnetic effect for a given weight of 
winding. The arrangement of the two slots practically in the 
neutral zone, without any intervening central tooth, is thus 
different from that hitherto usually employed for rotors of this 
class, in which the winding slots are arranged to be radial.— 
August 11th, 1915. 


14,384. June 15th, 1914.—Iwerovep Swircninc ARRANGE- 
MENTS FOR Rotary CONVERTERS, Siemens Brothers 
Dynamo Works, Limited, of Caxton House, Tothill-street, 
Westminster. (Communicated by Siemens Schuckert- 
werke G.m.b.H., of Siemensstadt, near Berlin, Germany.) 

The invention has reference to an arrangement for preventing 
the running away of rotary converters which transform from alter- 
nating current to direct current, and which.work in parallel on the 
direct-current side with other converters or sources of direct 
current. The rotary converter is denoted by A, the alternating- 

current mains by B and alternating-current main switch by C. 

The direct-current mains are indicated by D, the switch control- 

ling the connection between the converter and the mains by E. 
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The switch E is provided with an electro-magnetic solenoid F, 
the circuit of which is controlled by two auxiliary switches G 
and H, of which G is rigidly connected to switch C and ‘closes 
when switch C opens. Switch H is rigidly connected to switch 
E. It will be seen that the opening of the switch C on the 
alternating-current side will cause the energising of the coil of 
the electro-magnetic solenoid F, if switen FE. is closed, and there- 
fore its consequent opening. The opening of switch E breaks 
the current flowing through the solenoid. The opening of the 
switch on the direct-current side, it will be noted, has no action 
upon the alternating-current switch.—August 11th, 1915. 


15,958. July 3rd, 1914.—-IMPROVEMENTS IN OR RELATING 
TO THE WINDINGS OF DyNAMO-ELECTRIC MACHINERY, 
Siemens Brothers Dynamo Works, Limited, of Caxton 
House, Tothill-street, Westminster, and Emil Otto Kieffer, 
of Hough House, Lichfield-road, Stafford. 

The present invention has reference to windings of dynamo- 
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electric machinery and relates more particularly to means for 
stiffening the overhang of the windings. A represents the 
stator core, B the end plate, C a stiffening finger, D' and D? 
the slot conductors suitably insulated. The end connection ' 


strips are denoted by E! and E*, and F? is rivetted by rivets F 
to the bare end of conductor D*. The clip E' is rivetted to the 
bared end of bar D', as shown in the sectional end view. It 
will be seen that the clip consists of an end connection formed 
by two strips, one of which is passed completely round the 
end of conductor D', the other is passed round the conductor 
D?*, which, besides its ordinary insulation G is separated from 
3 A slightly different arrangement is 
also illustrated._—August llth, 1915. 


SHIPS AND BOATS. 


9105. November 9th, 1914.—Improvep MEANS FoR LUFFING 
Davits, The Martin Patent Davit Company, Limited, 
of 9, Union-court, Liverpool, and Ernest Steuart Gladstone, 
of 9, Harrington-street, Liverpool. 

Davits are already known in which the arm has at its foot a 
toothed segment or quadrant which rolls upon a fixed rack, 
the rolling movement being controlled by a nut which is carried 
on the arm and is traversed along a screw turned in fixed bearings. 
According to this invention, for the nut and screw a pin or other 
cog wheel is substituted, working along a track in which are 
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formed suitable holes or other racks, and by this means it is 
not only possible to avoid the cost of the long screw, but to 
obtain a steadier movement. Moreover, it can be arranged that 
the weight shall be taken by the track and therefore there is no 
need for the teeth of the segment and rack to take any of the 
weight and no need for flanges on the segment. The invention 
is illustrated by the accompanying drawing which shows part 
of a davit A having at its foot a toothed segment B rolling on a 
rack C. D is a pin wheel working along a rack E and rotated 
by means of worm gear F, and bevel pinions G from a shaft H. 
—August 11th, 1915. 


MISCELLANEOUS. 


14,379. June 15th, 1914.—Aw IMPLEMENT FoR LAyInG CaBLES 
or WIRES IN THE GROUND, Robert Henry Fowler, of Steam 
Plough Works, Leeds, Yorkshire. 

The frame A rests on the wheels B B! and rollers C C!, or 
rollers D D! if the direction of travel is the opposite of that 
shown by the arrow. E is the known form of steering gear and 
F is an ordinary subsoil tine adjustable in known manner for 
making a channel at the required depth. Mounted in brackets 
G on the frame is a drum H, on which is coiled a wire M such as 
is laid to form the ground network of a radio-telegraphic instal- 
lation. At the upper end of tine F is a guide pulley, and a 
like pulley L mounted on a bracket at the lower end of the 


N? 14,379, 





tine at the bottom of a tube K. In starting work the wire M 
having been drawn over pulley I through tube K and over 
pulley L, is fastened to a stake at the required depth and the 
implement is caused to travel. The tine F makes the channel 
and wire M unrolls itself from drum H to lie in this channel. 
When the wire M has been laid to a sufficient length the tine F? 
at the other end of the plough is brought into work and the 
direction of travel reversed in a path at the required distance 
from that just traversed. Wire M’ is now laid, being unwound 
from drum H! over pulley I’, through tube K! and over pulley 
L'. A suitable brake, not shown, may be applied to the drum 
H or H', which happens not to be in use, so as to prevent the 
wires from unwinding owing to the jolting of the implement. 
—August 11th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 

The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of six of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 2824/08.—Electric transformers. In apparatus for 
transforming direct into alternating current, or alternating 
current into pulsating direct current, and specially applicable 
for the generation of telephone ringing currents, a transformer 
is provided with two primary windings through which, when 





direct currents are being transformed to alternating, the current 
from the battery is alternately led by means of a contact, arm 
on a vibrating polarised armature which works in conjunction 
with the core of the transformer. Falkenthal, E., 101, Kopenik. 
kerstrasse, Berlin. 


No. 3227/08.—Fuses for projectiles. Relates to setting-koyg 
containing two relatively rotatable setting bodies such a. ‘is 
described in Specification No, 28,609 a.p. 1907—see THe Ewur. 
NEER dated August 20th, 1915—and consists in providing 
means whereby the pawl of the key becomes automatically 
disengaged from the time-ring of the fuse at the end of cach 


operation. Krupp Akt.-Ges., F., Essen, Germany. (May 27{) 
1907). 2 : 

No. 3595/08.—Internal combustion engines. In a motor 
suitable for submarine boats and torpedoes, liquid fue! ani a 


liquid oxygen carrier, one of them in excess, are partly com|)ineq 
in a separate combustion chamber, and the products of corm. 
bustion while under pressure, and after having been cooled 
by means of water or vapour are admitted to the cylinder, whore 
further combustion takes place. Nitrogen peroxide or oie of 
its compounds, such as tetranitromethane, is suitable as ay 
oxygen-carrier, and when used in sufficient quantity it is only 
reduced to nitric oxide with the absorption of heat and the 
consequential cooling of the combustion products. he 
deficiency in fuel or in the oxygen carrier is made up in the 
cylinder, the combustion therein being either continuous or 


otherwise. Winand, P., Cologne, Germany. (February 15th, 
1907.) 
No. 3634/08.—-Mountings ; ordnance breech mechanism ; 


discharging means external to breech mechanism. Consists in 
electric means for elevating a gun from the horizontal or loading 
position to the firing position, automatic electric gear enalling 
the gun to be fired when correctly elevated, and electric arrange. 
ments to allow the gun to be quickly brought into the closing 
of an electric circuit at the end of the recoil. Krupp Akt.-(ies., 
F., Essen, Germany. (May 16th, 1907.) 


No. 3756/08.--Water-tube boilers. In a boiler consisting of 
two systems of tubes arranged directly above the furnace the 
water circulates through the lower and more highly heated 
system at a greater rate than it circulates through the upper 
system. Schmidt, W., Wilhelmshohe, Germany. (May !/th, 
1907). 

No. 4056/08.—Steam superheaters. Superheating tubes 


arranged to pass backwards and forwards in the boiler tubes 
are provided with return bends formed so that the sectional 
areas of the superheating tubes and flue tubes are not restricted. 
According to one method of forming a bend, notches are cut in 
the part of the tube to be bent, and the edges of the notches are 
brought together and welded. The bend may be formed by a 


separate straight or curved length of tube which is bevelled at 
its ends and welded to the corresponding bevelled ends of the 
two lengths of tubing. Ottensener Eisenwerk Akt.-Ges., 


Atlona-Ottensen, Germany. 


No. 4136/08.—Ammunition. Relates to shrapnel having 
two bursting charges, the former of which is a high-explosive, 
and consists in packing the filling also in a high-explosive such as 
trinitro toluol, which detonates with the high-explosive bursting 
charge, but is only ignited to produce smoke when the other 
bursting charge is fired. Rheinische Metallwaaren und Masch- 
jnenfabrik, Dusseldorf-Derendorf, Germany. (April 9th, 1907.) 


No. 4137/08.—Internal combustion engines. In an electric 
ignition system for multi-cylinder internal combustion engines 
a trembler is used at starting, but is cut out during normal 
running. Bosch, R. (Firm of), Stuttgart, Germany. (October 
28th, 1907.) 


No. 4143/08.—Fire-extinguishing. Instead of the sodium 
bicarbonate and acid generally used in extincteurs, sodium or 
potassium peroxide is employed. When the vessel containing 
the peroxide is broken, the peroxide reacts with the water or 
solution contained in the extincteur, and the oxygen thus 
liberated forces out the water or extinguishing solution. Graaff 
and Co., W., Germany. 


No. 4167/08.—Gumming. Relates to machines for coating 
paper, fabric, labels, &c., with adhesive, and consists in a special 
adjustment of the bar for guiding the sheets to the gumming 
roller and of the strickle. Schoening, H., Berlin. 


No. 4181/08.—Motor road vehicles. In electrically-propelled 
cars having a single steering wheel the motor is arranged with its 
armature shaft in the same line as the axis of the steering move- 
ment. The front part of the frame is forked, the prongs passing 
round and supporting the motor, which is held in place by fish- 
plates bolted to the prongs. Lassen, C., Charlottenburg, Ger- 
many. (March 2nd, 1907.) 








METROPOLITAN MUNITIONS COMMITTEE. 


Ir will be of interest to the engineering world and to manufac- 
turers generally to learn that the organisation of the Metropolitan 
Munitions Committee (appointed by the Ministry of Munitions) 
is now practically compiete, and that most excellent work ix 
being done. A central office has been established at Alexandra 
House, Kingsway, with Mr. Cecil Partridge as General Manager 
and Mr. Ireland as Chief Engineer, with a competent staff and 
commodious premises. 

The jurisdiction of the Committee extends over the whole 
of the Metropolitan Police area, which has been divided into 
ten districts, each under a district manager, associated with an 
assistant and a munitions engineer, and the following gentlemen 
have been appointed as District Managers :— 

Northern District : Mr. A. Hugh Seabrook (acting), 62, Fins 
bury-pavement, E.C. (temporary address). 

North-Western District: Mr. E. T. Ruthven Murray, 344, 
High-road, Kilburn, N.W. 

Southern District : Mr. A. C. Cramb, Town Hall, Croydon. 

South-Eastern District : Mr. W. G. Head, Borough Hall, Royal 
Hill, Greenwich, 8.E. 

South-Western District: Mr. C. O. Grimshaw, 6, Eccleston- 
place, 8.W. 

Eastern District: Mr. C. Newton Russell, 215-217, Bishops- 
gate, E.C. 

East Central and Part South-Eastern District : Mr. E. Harlow, 
64, Bankside, 8.E. 

Western District : Mr. R. 8. Downe, Carnegie Library, Ham- 
mersmith, W. 

Poplar and Stepney District: Mr. G. M. Gill, East London 
College, Mile End, F. (temporary address). 

Outer Eastern District: Mr. 8. H. Wood, Gasworks, Beckton. 


Any information likely to be of use in connection with the 
production of munitions, and all inquiries, offers of premises, 
of tools, plant or services, &c., should he directed to the General 
Manager, Metropolitan Munitions Committee, Alexandra House, 
Kingsway, or to one or other of the District Managers, according 
to the district. 
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ACCURACY OF GUN FIRE. 
J. JONES, A.O.D., Inspector of ‘Ordnance 
Machinery. 
Tue most important aspect of practical gunnery 
is that connoted by the term “ accuracy.” This 
rm is commonly used to signify the degree of 


By Captain H. 


te 


correspondence between performance and intention, 
or the consistency of contemporary rounds, but 
really it has a much wider implication. Thus, if 
of ten rounds fired at a normal rate five fall within 


certain limits of the mean point of impact of the 
series—if, in other words, the maximum group density 
of the series be high—then the gunnery is spoken of 
as accurate, even though the actual mean range of 
the series may be considerably different from that 
which would be inferred from the range table, and 
the mean point of impact does not correspond with 
the point of aim. Accuracy, considered in this 
sense, simply denotes the ability to get any arbitrary 
proportion of hits on a target of specified dimensions. 
It is when we consider the behaviour of any nature 
of gun at various ranges, when we have to decide 
the type of gun for a particular employment, or the 
efficiency of a particular gun at an unusual employ- 
ment, we realise that the term accuracy of gun fire 
includes something more than mere consistency of 
contemporary rounds, and is determined by factors 
of diverse origin and mode of occurrence. 

The function of a gun may be said to be that of 
giving a constant muzzle velocity to its projectiles, 
and a gun could be spoken of as accurate if the muzzle 
velocity of contemporary rounds was constant within 
close limits. But the primary object of gun-fire is 
to deliver projectiles at pre-determined points, and 
although the muzzle velocity may be constant, yet 
the ranging may be bad, due to causes that have no 
degree of association with the gun considered as a 
heat engine. Thus, badly balanced shell, or firing 
at such a high elevation that the projectile is unsteady 
in the descending branch of the trajectory, may 
lead to irregular ranging. Further, the elevation 
given to the gun—and this determines the range— 
is a matter of range finding, observation of fire and 
laying—a matter of organisation and training with 
which the gun is not concerned. Thus the accuracy 
of a coast defence gun, judged by the consistency of 
contemporary rounds, may be quite different with 
a system of range-finding from a displaced station, 
range transmitting and tangent elevation, from that 
obtained with a system of quadrant elevation by an 
automatic sight at the gun floor. Similarly, the 
sighting of a gun at high-speed air craft may neces- 
sitate the employment of a system of range-finding 
which renders the otherwise accurate gun extremely 
unreliable. 

It will be seen, then, that in the analysis of the 
causes which produce inaccuracy of gun fire we have 
to consider the sources of error to which the gun is 
liable, regarded as a heat engine, the uncertainty of 
the conditions of external ballistics, and the efficiency 
of the organisation usually associated with the service 
of the gun. It is only from a detailed knowledge of 
the factors that contribute to the inaccuracy of 
gun-fire that we are able to answer such questions as 
the comparative usefulness of the 18-pdr. and the 
4.5 Q.F. howitzer to obtain direct hits on equipment, 
the comparative fire effect of high-angle and direct- 
fire guns at long ranges, or of twelve 12in. against 
eight 15in. as the main battery of first-line ships ; 
the effect on accuracy of relaxing manufacturing 
limits, of wiring guns to the muzzle, of increasing 
maximum and muzzle pressures, of altering the 
method of suspension and recoil; the dependence 
of the principle of ranging on the dimensions of the 
total rectangle ; and the formulating of rules govern- 
ing the condemnation of guns for inaccuracy, as 
contrasted to their condemnation from the point of 
view of safety. 

_ The fire effect of a gun equipment may be con- 
sidered as the consummation of a series of processes, 
each of which may exhibit a departure from strict 
uniformity, due to causes whose potency and fre- 
quency of occurrence possess one or more of the 
following characteristics :—Spasmodic aberration, sys- 
tematic bias, and undifferentiated confusion. Every 
manufacturing process through which the gun, the 
calTiage, the ammunition, and the instrumental 
equipment passes, every essential detail of drill, 
involves either personal judgment or the uniform 
functioning of a machine. And in each case a depar- 
ture from strict uniformity is experienced, due to 
the causes classified above—to mistakes, to prejudice 
and to chance. 

In practice errors due to mistakes are rare, but 
the following have been met with and their possible 
occurrence must be borne in mind :—Shot and shell 
fired in the same series ; full charge range dials used 
with reduced charges ; the tide arc of an auto-sight 
graduated rise for fall; mistakes in passing ranges 
by word of mouth; mistakes in putting on correc- 
tions -+- for—. In most cases mistakes can be traced, 
but they are obviously fortuitous, follow no law of 
probable occurrence and defy analysis. A single 
round of a considerable series which appears to be 
abnormal, and thus probably includes a mistake, 
may be detected by Chauvenet’s criterion; but a 
considerable experience of statistical methods is 
necessary before a round, assumed to contain a 
mustake, ean be deleted with confidence. In_any 





case the proceeding must be sparingly exercised. 
Errors due to systematic bias or the chance errors 
that occur with undifferentiated confusion are, 
however, amenable to treatment. The only uncer- 
tainty about them being that we cannot predict the 
actual occasion when an error of any particular 
magnitude will be experienced, we are restricted to 
a forecast of the frequency of its occurrence. 

If a gun with a muzzle velocity V be fired at an 
elevation E, for which the corresponding theoretical 
range is R, then the errors of range, round by round, 
in a considerable series may be classified according 
as the group density of the rounds tends to show: 
(1) Symmetrical distribution about the calculated 
range—balanced errors. In this case the mean range 
will correspond with the calculated range, and there 
will be as much likelihood for a given error to occur 
as an over as for it to occur as a short. (2) Sym- 
metrical distribution about a range greater or less 
than that calculated—systematically loaded errors. 
If the mean range be greater than that calculated, 
we may look upon any given error as showing an 
equal facility to occur as an over or as a short, with 
the condition that all overs are charged with a 
constant excess, and all shorts with an identical 
defect. (3) Unsymmetrical distribution about a 
range greater or less than that calculated—unbalanced 
errors. Here the mean range is displaced, and the 
fall of the rounds shows a bias for overs or shorts. 

The solution of all the problems connected with 
the accuracy of gun-fire is to be found in the compara- 
tive magnitude of these three classes of error, and 
it is only from an analysis of the causes from which 
these errors are derived that we are able to determine 
to what extent errors are inherent and to what extent 
avoidable. 

The principal facts affecting the accuracy of gun- 
fire are as follows—some affecting range and some 
direction :— 


BALANCED ERRORS. 


(1) Whip.—The whip or transverse vibration of the 
muzzle portion of long guns may be the source of 
very large errors. It becomes pronounced with 
50-calibre guns, particularly if they lack girder 
stiffness. The droop of a 12in. 50-calibre gun is 
from 0.3in. to 0.4in., and its cantilever stiffness 
such that it makes from 130 to 150 complete vibra- 
tions per second. The velocity of the centre of the 
muzzle across the line of departure arising from this 
vibration may be as high as 50ft. per second with 
wire-wound guns. Assuming the mean _ velocity 
along the rifling to be about 1800ft. per second, we 
see that there will be about three complete vibra- 
tions of the muzzle while the projectile is in the gun. 
The projectile may leave the bore with the centre of 
the muzzle in any position between its limits of 
vibrational displacement, and the error in the angle 
of departure is thus quite indeterminate and for- 
tuitous, and the error of range symmetrically disposed 
about the mean. 

(2) Firing Interval.—This is the interval between 
the layer pressing the trigger and the projectile 
leaving the bore. With moving gun platforms it is 
the main cause of inaccurate shooting. The firing 
interval is made up of two parts, one, from 0.08 
to 0.13 sec. during which time the tube is fired, the 
charge ignited and the band engraved, and the other, 
from 0.022 to 0.035 sec., representing the time of 
travel of the projectile along the rifling. In other 
words, the firing interval for a modern 12in. is on 
the average about 0.122 sec. These figures, however, 
may be greatly exceeded with defective tubes and 
firing arrangements. 

Modern battleships have a metacentric height of 
from 3.5ft. to 4.5ft. and a period of about 8 sec. 
for a single roll of 5 deg. This is equivalent to a 
maximum angular velocity of 15 min. of angle per 
0.10 sec. Hence if we assume that the layer does 
not alter the elevation between the instant of pressing 
the trigger and the projectile leaving the bore, the 
average firing interval means a possible error with 
the 12in. of 16.3 min. elevation. Since 1 min. altera- 
tion of elevation at 10,000 yards corresponds to 
about 15 to 20 yards on the water, we see that, 
due to a moderate roll of 5 deg., every round may be 
a@ miss, although the marksmanship of the layer be 
perfect. Under such conditions, firing for individual 
hits is the merest futility ; firing by salvo becomes 
imperative. 

(3) Air Spacing.—When using reduced charges a 
considerable space exists between the end of the 
charge and the base of the shell. Wave pressures are 
likely to be set up, giving rise to irregular burning 
and irregular muzzle velocity: 

(4) Propellant.—The acceptance limits of a lot of 
new powder defines the probable variation of muzzle 
velocity from round to round. These limits become 
extended when lots of varying ages or different makes 
are in use, and speaking generally the mean velocity 
from any one lot shows a progressive fall with age. 

(5) Projectile—Those qualities of projectiles which 
affect the ballistic coefficient—size, weight, balance, 
&c.—will vary from round to round. The limits of 
variation are determined mainly by questions of 
expense in manufacture and inspection. 

(6) Steadiness.—The coefficient of steadiness is 
affected by the -position of the driving band, the 
position of the centre of gravity with relation to the 
centre of form, the speed of rotation, initial centring, 





and the actual gun elevation. Projectiles in the 
descending branch of high-angle trajectories become 
increasingly unstable as the elevation is increased. 


SYSTEMATICALLY LOADED ERRORS. 

(1) Laying.—As a rule, layers have a personal 
prejudice for laying either high or low, and in a 
bad light, in rain and mist, or when fatigued, excited 
or impatient,.they tend to exaggerate their specific 
defect. All laying depends on the personal judgment 
of the layer—the attainment of a state of mental 
satisfaction, in which a condition of equilibrium is 
established between the feeling that “that is near 
enough,” and the adjustment of muscular effort 
required to make it nearer. Most heavy guns are 
more easily depressed than elevated, and when 
following a target in a seaway the gun tends to take 
charge in depression and is a very fatiquing mass 
to control in elevation. When laying by clinometer, 
if the bubble be very lively, the layer becomes 
impatient, whereas if the bubble be sluggish the 
error of elevation depends on whether the last motion 
of setting be in elevation or depression. 

(2) Jump.—Jump is very considerable with field 
carriages on bad ground, and in the case of naval 
mountings varies not only with the same mounting 
in different parts of the ship, but also when the gun 
is trained on different bearings. Mountings carried 
on a pedestal with a ball race of small diameter, 
particularly if they are balanced mountings, are 
extremely unstable, the jump varying between 
positive and negative limits of as much as half a 
degree. Errors of elevation with these mountings 
are also caused by the movements of the gun numbers 
on the platform and by the tilting of the mounting 
by the thrust at the elevating arc. With hydro- 
pneumatic mountings the recoil and angle of departure 
are greatly affected by the mere rate of fire, the froth- 
ing of the liquid and the liberation of air being 
dependent on the time interval of rest between the 
rounds. 

(3) Dials.—The dials are graduated from a caleu- 
lated range table that has been correlated to the 
shooting of one or more guns of the particular nature. 
Any individual gun, however, may range consistently 
short or over, due to some peculiarity not possible 
to define. 

(4) Instruments.—There are a considerable number 
of instrumental errors which arise mainly from 
imperfect adjustment—such as telescopes out of 
collimation, displacement of the zero reading of 
dials, range-finders out of level or incorrectly datumed, 
tide gauges incorrectly set, &c.—that give a per- 
manently loaded error to the shooting of the gun. 


UNBALANCED ERRORS. 

(1) Droop.—This is caused by the heat strains of 
unequal cooling during manufacture or by a lack of 
girder stiffness. In both cases perceptible modifica- 
tions of the droop are brought about during firing or 
by the heating effect of mere sunshine. Cases have 
been met with where the bend of field guns are 
beyond the condemning limit when measured in 
the gun park, but four or five minutes less after the 
guns had been heated by exposure to a tropical heat 
for three hours. 

(2) Choke and Metallic Fouling.—The effect of 
choke and metallic fouling is not only to increase 
bore resistance and thus cause variable muzzle 
velocities, but also to make one gun differ from 
another of the same nature at the same period of its 
life. The effect depends on whether the choke or 
coppering occurs in such a position that the rate of 
burning of the charge is affected by lowering the 
normal rate of expansion of the bore gases. Heavy 
guns which copper rapidly may lose as much as 
50 yards per round at 5000 yards. 

(3) Driving Band.—When projectiles are fired for 
recovery their driving bands are found to be fanned, 
excentric, worn smooth or multiply engraved. This 
irregular action implies variable engraving and rifling 
resistance, and, in consequence, variable muzzle 
velocity. In addition, with long shell or with a gun 
eroded at the commencement of the rifling oblique 
loading results, and heavy groove marking on the 
body of the shell itself. 

(4) Wear and Windage.—Wear at the commence- 
ment of the rifling gives rise to over-ramming and 
to an engraving resistance less than that normal for 
anew gun. Heavy guns have a rapid rate of wear 
and rapid rate of fall of muzzle velocity for about 
the first eighty rounds of their life, a feature that is 
not exhibited by guns below about Sin. calibre, 
these latter having a gently diminishing rate of fall 
of muzzle velocity throughout their life. General 
wear of the bore gives rise to gas escape, fusing of the 
driving band, irregular rotation and a fall of muzzle 
velocity. 

(5) Wet Chamber.—This is a fruitful cause of lack 
of agreement between performance and intention. 
When charges are burning in a gun the principal 
mode of heat loss to the walls is by radiation. The 
magnitude of this heat loss is not generally appre- 
ciated, although it is of the order of 10 per cent. of 
the total heat of combustion. The most important 
practical fact to remember, however, is that the rate 
of absorption of radiant heat greatly depends on the 
mere condition of the surface, differences of polish 
or of wetness hardly perceptible to the eye causing 
a considerable change in the rate of heat transfer. 
Water in the chamber afiects the ballistics in two 
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the initial heat loss to the walls by radiation, and 
water left in the chamber after sponging out absorbs 
heat on being converted into steam. The initial 
greasiness of the gun, in its effect on radiation, may 
explain the “mystery” of the first round. The 
quantity of water left in the chamber depends largely 
on the drill, and also on the shape of the chamber and 
the elevation of the gun. Quick-firing guns with 
fixed ammunition are not liable to this source of 
error. 

(6) Ramming.—Just as an over-rammed projectile 
causes a loss of muzzle velocity, so also does the 
slipping back of a projectile cause a rise of muzzle 
velocity. A 6in. shell, slipping back 6in., may be 
expected to give a maximum pressure 1.5 ton above 
the normal and an increase of muzzle velocity of 
about 60ft. per second. 

(7) External Ballistics—The general external 
ballistic conditions, particularly the extent, dire tion 
and speed of gusts of wind, are quite indeterminate, 
and the errors of direction and range to which they 
give rise are entirely beyond prediction. 

It is obvious from the above summary that the 
principal causes of inaccuracy of gun fire have a 
distinet aspect of prejudice. Whip is only important 
with long guns of large calibre, and unsteadiness, 
except in the case of high-angle fire or with worn 
guns, is an indication of defective design and remedi- 
able—hbadly balanced shell, high muzzle pressure and 
ineffective driving band. With a_ well-designed 
equipment the errors of gun fire are due to loaded 
causes, and errors of this class are not amenable to 
the laws of chance, unless we know the character of 
the loading. Speaking generally, the character of 
the loating for any particular gun is unknown. For 
example, guns that are apparently identical and have 
been subjected to a common series of manufacturing 
processes often show the most amzing variations in 
their power to resist wear and erosion, and although 
rules are formulated giving the life of the inner A 
tube, yet we have to remember that individual guns 
may show a pronounced departure from this average 
rate. Every gun exhibits the general characteristics 
of its type, together with specific peculiarities which 
the test and winnowing of experience can alone reveal. 
In view of the above, it is interesting to examine the 
actual distribution of the rounds of a series of unusual 
length, fired under experimental conditions, where 
we may suppose every precaution was taken to 
restrict the sources of avoidable error within the 
closest possible limits. Sir Andrew Noble has given 
such a series in his paper ** On the Application of the 
Theory of Probabilities to Artillery Practice ’—Royal 
Artillery Institution, Papers, 1858. In that paper 
Sir Andrew explains the system of judging the 
accuracy of a gun by reference to the dimensions of 
the total rectangle, the assumption underlying the 
whole treatment being that the errors of range follow 
the laws of chance in being symmetrically disposed 
about the mean. The question at issue was the 
relative accuracy of the 9-pdr. when using a 3 lb: 
charge as against a charge of 24} 1b. The ranges with 
a fixed elevation of 2 deg. were as follows :— 


Charge 23 lh. 





798 844 876 893 907 921 943 963 1016 1050 
798 845 880 897 908 927 944 964 1017 1050 
S11 850 880 897 912 930 947 967 1018 1066 
818 850 881 898 913 930 947 973 1022 1082 
819 850 883 899 915 931 950 974 1024 1082 
821 853 884 900 916 931 950 976 1029 1089 
822 857 885 901 916 932 950 983 1030 =1123 
825 867 885 904 916 932 952 1002 1042 1132 
837 868 889 905 920 934 954 1010 1049 1139 
842 869 891 905 920 935 962 1015 1050 1177 
Charge 3 1b. 
816 897 927 947 967 990 1002 1018 1033 
820 900 927 950 968 991 1003 1019 1043 
826 904 928 950 972 991 1003 1021 1072 
839 908 933 951 975 991 1006 1073 
863 908 933 951 978 991 1007 1076 
868 910 933 952 979 992 1009 1077 
873 910 935 955 979 994 1010 1026 1080 
877 911 936 960 980 999 1011 1026 1082 
882 915 938 960 981 1001 1012 1029 1109 
883 919 943 964 987 1001 1012 1030 1112 
895 926 947 964 990 1002 1016 =1032 1130 


The ranges are shown drawn to scale in the accom- 
panying diagram, the ordinates of the curves being 
proportional to the group density of the rounds. It 
will be seen that although the series was very much 
larger than any likely to be met with under practice 
conditions, and although the instrumental errors and 
ballistic variables were probably restricted by the 
experimental conditions under which the series was 
fired, yet the variation of group density is by no 
means one of symmetry. There is a preponderance 
of shorts, indicating a probable loss of muzzle velocity 
with wear. The curves of group density for the 
9-pdr. show that the spread is less and the maximum 
group density greater with the 3 lb. charge than with 
the 2} lb. charge—definite indication that the gun 
is more accurate with the heavier charge. 

tate of Effective Fire-—A study of the conditions 
dcminating the rate of effective fire shows that we 
have to consider not only that special aspect of 
accuracy—the proportion of hits on a target of 
specified dimensions—but also the fire effect of 
individual hits. Modifications in material or organi- 
sation which tend to increase the probability of 
hitting may at the same time diminish the fire effect 
of individual hits. In the first place, the rate of 
service of the gun is determined by the weight of 





the breech mechanism, lock and firing gear, and the 
efficiency of the drill. The ammunition supply may 
be unbroken from the magazine to the chamber or 
broken into one or more distinct modes of service 

magazine to hoist, hoist to trolley, trolley to 
loading hoist, and loading hoist to loading tray —-or 
simple direct combined loading, as with quick-firing 
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guns, mounted or mobile. On the other hand, the 
rate at which guns can be aimed and controlled is 
determined by the nature of the fire control organisa- 
tion. If ranges are found at a displaced station and 
then transmitted by electrical or mechanical devices 
or by word of mouth, the rate of firing accurately 
aimed rounds may be limited more by the mode of 
control than by the rate of service. Speaking generally, 
when guns have been provisionally ranged the rate 
of fire is defined almost entirely by the rate of service, 
particularly with the larger natures. 

In addition to the factors already enumerated, the 
rate of hitting with naval guns is greatly dependent 
on the tactical condition of maintaining a constant 
range and relative bearing. With rapidly varying 
ranges and continuous alteration of relative bearing, 
effective fire control becomes extremely difficult and 
uncertain ; and it is highly debatable whether the 
ideal should be to secure individual hits with heavy 
calibre guns at long ranges, or to close to ranges not 
exceeding about 8000 to 10,000 yards, and then pour 
in an overwhelming volume of rapid fire. History 
and actual war experience seem to show that quantity 
of fire rather than quality is the more certain to 
secure effective work. 

If we take the weight of two 12in. guns, mountings 
and ammunition as roughly equivalent to three 
9.2in. or fifteen 6in., and assuming that the relative 
rapidity of hitting, as indicated by gunlayers’ tests, 
is 1 to 2 to 3, we see that for a given weight of arma- 
ment the relative weight of metal discharged is— 

2 of 850 lb. 6 of 3801b. 45 of 100 Ib. 
Now, remembering that the penetration of the main 
belt is rarely effected in practice, and that the fire 
effect is principally the smashing of the unarmoured 
or lightly armoured portions of the target and the 
damage done by the blast effect of high-explosive 
shell, it is obvious that the mere weight of metal 
discharged is no indication of the fire capacity of an 
equipment, for the smashing effect is roughly pro- 
portional to the product of the weight and the square 
of the remaining velocity, and the blast effect to the 
cube of the weight of the bursting charge. Taking 
the weight of the bursting charge to be a uniform 
proportion of the weight of the shell, we may say 
the relative blast effect is 
2 x (850)? 6 x (380)3 45 x (100)' 

In other words, the 12in. is twenty-seven times as 
effective as the 6in., although the weight of metal 
from the 6in. is about two and a-half times that 
from the 12in. The disparity is not so marked when 
we consider smashing effect, but the heavier calibre 
still has the advantage. 








Now that the City and South London Railway is taking 
its power from Lots-road, states the Electrician, there 
disappears from the world of electric traction a unique 
example of power transmission. This line, which is the 
oldest of the London tube railways, started on the ordinary 
two-wire system, but later, as it became longer, a system 
of three-wire transmission was adopted as being the 
most suitable method of extension. For this purpose the 
up line and the down line were worked on opposite sides 
of the system, each on 500 volts, the rails being used as 
an earth return. Beyond these outers generators giving 
500 volts were connected, so as to give a total pressure 
of 1000 volts on either side. Power was thus transmitted 
at this increased pressure and supplied to motor 
generators in series, so that half the energy was trans- 
formed and half was used direct. It has always been 
urged as an objection to three-wire traction systems that 
the load could not be sufficiently balanced.- On this 
particular line, however, the headway between trains 
was so small that no trouble was experienced in this 
direction and the system was found to work satisfactcrily. 





No. III.* 

Tuts article deals first with type E, 28fi. by 6ft 
and 55ft. by 6ft., with concrete floors, also’ Bit, 
by 6ft. and 55ft. by 6ft. with timber floors ; secondly. 
with type F, reinforced concrete design, 28it. by ¢f 
and 55ft. by 6ft.; and, thirdly, with types A. @ 
D,, E., 28ft. by 8ft. and 55ft. by 8ft., with timber 
or concrete floor as the case may be. It might. be 
as well again to point out, in case any of our readers 
have not seen the preceding articles on this subject 
that the figures 28ft. by 6ft. or 8ft. and 55ft. by 6g, 
or 8ft. refer to footbridges of either 28ft. or 55%, 
span, and 6ft. or 8ft. width. ; 

Type E. 

An elevation of a footbridge of this type and of 
28ft. span is shown in Fig. 19. The foundations to 
supports are of cement concrete, with chamfered 
top edges, and built with a slightly splayed surface 
except where the base plates rest, to throw off any 
water which might otherwise collect there. The 
concrete piers next the running lines are a little widep 
than the rest, and are built with cutwater ends, 
They are also taken down a little deeper to ensure 
being well below the formation level of the railway, 
The reason for making the piers more substantial 
than the others is to add weight and perhaps give 
a little more protection to the steel supports in the 
event of a train leaving the rails. The other piers, 
both to the main and landing supports, may be either 
in one length or each may consist of two separate 
piers. If built in one length they would be ‘ft. long 
by 3ft. wide, and 3ft. 8in. by 3ft. 8in. if split up into 
two separate piers. The volume of the concrete 
would remain the same if the dimensions given were 
adhered to. The superficial area of the concrete 
requiring shuttering would be slightly more, but 
this could be rectified by making the piers slightly 
smaller, say, 3ft. 6in. by 3ft. 6in., and so make the 
cost of the reduced volume of concrete pay for the 
increased amount of shuttering. Holding-down 
bolts Ljin. diameter, 3ft. Gin. long, and with Gin. by 
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6in. by jin. washers, are built into the concrete 
foundations for the steel uprights to the supports. 

Each main steel support is built up of four 44in. 
by 4}in. by fin. steel angles, with 3in. by 3in. by 
gin. bracing angles at the top, and the others 2$in. 
by 2in. by jin. It may be noticed that the angle 
uprights are of greater section than for type C. This 
has been done on account of the greater load produced 
by the floor and main girders. The horizontal and 
diagonal bracing angles are connected to the main 
uprights by jin. gussets and angle cleats. The top 
bracing angle is rivetted to the inside angle of the 
bottom flange of the main girder, with jin. diameter 
rivets 6in. pitch, and thus makes a rigid connection 
—see Figs. 13 and 16. The base plates to the uprights 
are 12in. square and of }in. metal, with 3in. by 3in. 
by jin. angle cleats and gin. gussets. 

The main girders consist of a jin. web plate 4ft. 6in. 
deep, and two 3in. by 3in. by jin. angles, top and 
bottom. At about 4ft. 6in. intervals along the girder 
stiffeners are placed, 5in. by 3in. by jin. section 
outside and din. by 2}in. by jim. section inside. 
The reason for having a smaller section inside 1s 
to keep the- stiffeners from projecting beyond the 
girder flange. At the top of the angle supports 
gin. gussets are put, with angle connecting cleats, 
similar to those shown in Fig. 15. (Fig. 15 belongs 
to type C, but the same details can be made to apply 
here equally weil.) The floor, where of concrete, 
5}in. in average thickness, supported by 3in. by 3in. 
by 8} 1b. B.S.B.’s about 2ft. 2in. centres, and con- 
nected to main girders by 3in. by 3in. by jin. angle 
cleats, as shown in Fig. 3. The weight of this floor 
is 64 1b. per super foot of area. The timber floor 1s 
of 3in. planking resting on main angles ; it is bolted 
down to the main angles by bolts, which pass through 
a longitudinal flat flooring bar, screwed to the planks. 
This obviates the necessity of bolting each plank 
down separately. With the timber floor it is neces- 
sary to connect the two main girders laterally. and 
this is done by rivetting at intervals Sin. by 31”. 


No. II. appeared Sept. 3rd. For convenience several illustrations from 
the former articles are reprinted in this. 
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by jin. tees to the main angles, passing under the 
floor. The same spacing as that adopted for the tee 
stiffeners will do. The staircases to this type are all 
built with solid webs, jin. thick, and two 3in. by 
gin. by jin. top and bottom angles, similar to the 

in girders. 

mito ‘stiffen the web, 5in. by 3in. by jin. tees are 
used, spaced about  5ft. centres, and inside sin. 
lates Gin. wide are put, running the whole depth of 
the web to act as covers to the web joints. — 
the landings occur two gin. gussets can be rivetted 
to the outside stiffeners and connected to the main 
string by angle cleats. At the end of the staircase 
the string is cut to a horizontal line and a ldin. by 
gin. by 3in. bearing plate rivetted to the bottom tee. 
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bedded in the concrete need only have three lin. | 
| diameter rods, about 6in. long, fixed in each of them | 
| to prevent the concrete being sheared by the weight | 
| on the tees. It has been thought better in the cost | 
| to allow for a more substantial base, made up of a | 
| Qin. by 9in. by Zin. bearing plate connected to the | 
tee uprights by three 3in. by 3in. by Zin. angle cleats. | 
| Cost of Footbridge, Type E, 28ft. by 6ft., Plate Girders, Braced 
Steel Supports, Concrete Floor, Figs. 3, 5, 18 and 19. 
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In each bearing plate are drilled two ljin. diameter 
holes to take lin. lewis bolts, which are cemented 
into the concrete block at the foot of each staircase. 
The treads and risers are of timber 3in. and 1 fin. 
thick respectively. The risers are spiked to the 3in. 


treads, which rest on 2}in. by 2}in. by in. angle | 
cleats 10}in. long, rivetted to }in. web, and also | 
through the bottom tee of the string, as shown in | 


Fig. 13. Each tread is secured to the angle cleat 
by four }in. diameter bolts, two at the end of each 
tread. The front edge of each tread is slightly 
chamfered and the top of each riser, if desired, can 
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| Cost of Footbridge, Type E, 28ft. by 6ft., Plate Girders, Braced 
Steel Supports, Timber Floor, Figs. 4, 6, 18 and 19. 
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be framed to the tread by a rebate and groove joint. | 
This would add a httle to the cost of each staircase, | 


Probably about £1 10s. extra. The supports to the 
Staircase landings are similar to those described for 
type D, and consist of two 5in. by 4in. by }in. tee 
uprights 7ft. 6in. long, of which 2ft. 6in. is built 
mto the cement concrete block forming the founda- 
tion. The Sin. by 4in. tee is returned at the top under 
the landing and connected to the uprights by }in. 
gussets. The whole structure is made rigid by 3in. 
by 3in. by }in. bracing angles. The uprights where 








Main supports only, £39 12s. 
Cost per square foot (area covered), about 8s. 5d. 





Cost of Footbridge, Type E, 55ft. by 6ft., Plate Girders, Braced 
Steel End Supports, Central Channel Support, Concrete Floor, 
Figs. 3, 5, 9, 10, 18 and 19. 
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Main supports only, £41 2s. 
Cost per square foot (area covered), about 8s. 6d. (exclusive of 
drainage). 
Cost of Footbridge, Type E, 55ft. by 6ft., Plate Girders, Braced 
Steel End Supports, Central Channel Support, Timber Floor, 
Figs. 4, 6, 9, 10, 18 and 19. 


£.:@ ad 

Foundations .. 70 4 -@ 
Supports 63 18 0 
Main girders .. 92 13 0 
Floor i 23 13 6 
Staircases ca unos 95 8 O 
Smoke protectors .. 1518 2 
Total cost ..£361 17 8 


Main supports only, £39 12s. 
Cost per square foot (area covered), about 8s. 8d. 


Type F. 


This type is designed in reinforced concrete and 
an elevation is given in Fig. 21. The bridge shown is 
fairly plain, but if necessary the columns could be 
made more elaborate and the panelling to the main 


| girders and staircase strings altered without adding 


very much to the cost. The foundations to the main 
supports are taken down about 3ft. 9in. below rail 
level, and the supports under the staircase landings 
about 2ft. 3in. The foundation at the end of the 
staircase string consists of a solid block of plain 


| concrete, 2ft. wide by 2ft. 6in. deep and 8ft. long. 


The two pairs of columns next to the running rail 
rest on rectangular piers of concrete, 8ft. 6in. long 
by 3ft. wide, with chamfered edges, and below ground 


' they are spread out by means of a 6in. projection to 


give a base 4ft. wide and about 8in. deep. The next 
two pairs of columns forming part of the main support 
also rest on rectangular piers of concrete, as- above, 
but they are 2ft. wide above footing level instead of 3ft. 

The foundations to the staircase landing columns 


LANDING SUPPORT. FIG.20. 
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are formed of a Qin. slab 9ft. long by 7ft. wide, on 
each of which rest four concrete piers lft. 3in. square 
supporting the columns. ‘The reinforcing rods to 
the columns in all cases go down just below the top 
of the footings. The concrete slabs to the landing 
columns are reinforced with expanded metal, and 
the longitudinal piers to main columns reinforced 
with a light framework of Zin. rods with }in. lacing 
rods. It may be stated here that the cost of the 
reinforcement to the concrete piers and slabs has 
been included in the bridge under the heading of 
supports, but at the same place will be found the 


| cos. of the piers with the excavation, concrete and 


shuttering separately measured. ‘The columns form- 
ing the supports are braced at the top by curved 
ribs, reinforced and springing off caps on the columns. 
The ribs could be made flat if necessary, but the 
arched design certainly looks better and might take 
off some of the heaviness which is apparent in small 
reinforced structures. The jin. diameter rods to 
the columns go right up and are hooked or wired to 
the compression rods in the girders. They are also 






Co a a (aml 





YY 





Swain Sc. 


stiffened about every 12in. by frames of }in. diameter 
ods, bent round each vertical column rod, and their 
ends are twisted and turned to the centre of the 
column. 

The floor to the bridge and the steps to the stair- 
cases are reinforced with No. 8 expanded metal, 


| wired to 3in. diameter rods, spaced 12in. centres. 
| Theoretically, the floor and steps are strong enough 


with the expanded metal only, but the rods tie the 
whole structure together, and help to support the 


| expanded metal during the concreting. A temporary 
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timber stringer can be put in and the gin. rods hung 
from it. This will prevent them sagging at the centre 
and will keep the reinforcement at its proper distance 
from the shuttering during the filling in of the con- 
erete. The treads to the steps have a rounded nosing 
projecting from the face of the riser about lin. The 
top surface of the treads while green_is rendered over 
with cement mortar to give a fine but non-slippery 
surface. The surface of the main floor to the bridge 
and also of the landings is treated in a similar manner. 
Every alternate jin. diameter rod is hooked round 
one of the tensional reinforcing bars in the girder 
or staircase string on each side, and the others are 
bent upwards to support the moulded string to the 
bottom flange of the girders. 


Cost of Footbridge, Type F, 28ft. by 6ft., Reinforced Concrete 
Girders, Floor, Supports and Staircases, Figs. 21 and 22. 


5 a @. 

Foundations .. 19 4 6 
Supports : 57 16 5 
Main girders .. 50 6 8 
Floor aes 18 12 6 
Staircases 137 7 0 
ol a ae eee ii ae | 


Main supports only, £38 5s. 
Cost per square foot (area covered), about 8s. 4d. (exclusive of 
drainage). 
Cost of Footbridge, Type F, 55ft. by 6ft., Reinforced Concrete 
Girders, Floor, Supports and Staircases, Figs. 21 and 22. 


a 

Foundations .. 27 18 6 
Supports ; 62 12 5 
Main girders .. 86 3 4 
Floor 30 15 6 
Staircases ee et 
Total cost .. £344 16 9 


Main supports only, £43 Is. 
Cost per square foot (area covered), about 8s. 2d. (exclusive of 
drainage). 


To give extra strength to the floor where it joins 
the main girders gussets of expanded metal are placed 
where the stiffeners come between the panels, as 
shown in Fig. 22. The main girders and staircase 
strings are reinforced top and bottom as shown, 
and the panels are reinforced with No. 67 expanded 
steel, wired to the central reinforcing rod at the 
bottom and bent at the top to enable it to be wired 
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to one of the compression rods. Where the stiffeners 
occur reinforcement is provided, consisting of two 
long stirrups, jin. diameter, passing over the top 
rods, one of them being hooked to the two higher 
tensional rods and the other to the two lower outside 
tensional rods. The panels ae 4}in. thick and the 
stiffeners between 8in. thick ; the framing, as it were, 
to the panels is 6in. thick all round. The top flanges 
of the girders and staircase strings are 9in. wide 
and splayed, with no projection on the inside, and 
the bottom flanges are finished with a bold rounded 
nosing or string. Instead of expanded metal, fin. 
rods could be used in the panels, but would require 
more wiring, and at the same time they might not 
prove so easy to keep in their correct position during 
the concreting. As indicated in Fig. 21, three of the 
rods are bent up to take the shear, the remaining 
two being taken right through and hooked to the 
top rods of the staircase string where it is in line with 
the main girders. When the staircase is at right 
angles, the rods are taken through the curved rib 
of the support under the top tread and hooked 
to the vertical rods in the support column. At 
the ends of the staircase strings four }in. diameter 
vertical rods are taken down into the concrete block 
forming the foundation, and the bottom reinforcing 
rods to the string are hooked round them. The central 
support for the 55ft. span consists of two columns 
built to batter and reinforced with No. 4, }in. 
diameter, rods having frames of jin. diameter bars 
about every 12in., as described in the column sup- 
ports. The vertical rods are taken up and hooked 
to the top reinforcement rods of the main girders. 
The foundation to the support consists of a block of 
concrete 3ft. 6in. wide, with cutwater ends, into 
which the ends of the column rods are taken, and 
their ends bent at right angles. The columns are 





connected and are braced at the bottom by a light 
framework of rods embedded in the concrete pier. 
The main girders are practically the same as for the 
28ft. span. The shearing rods are taken over the 
support and lapped or hooked at such a distance as 
will enable them to act as an effectual top reinforce- 
ment where the reversal of stress takes place. The 
cost per square foot of the 55ft. span when com- 
pared with the 28ft. span is lower, which is not the 
case with any of the preceding types. This is accounted 
for by the fact that in the smaller spans of the other 
types (not of reinforced design), where you get, say, 
thirteen joists at 2ft. centres, in re-spacing for the 
larger span you get twenty-six joists at 2ft. O}in. 
centres, giving twice the number of joists for not 
quite double the span. This variation in the joists 
—and_ stiffeners—adds a little more steel and thus 
puts up the cost of the bridge when worked out per 
square foot. 








BRITISH PORTLAND CEMENT MAKING 
MACHINERY. 
No. XXVI.* 


CONCLUSION. 


On several occasions during the time which has 
been occupied in the publication of the foregoing 
series of articles on British Portland cement-making 
machinery, we have been asked whether it would 
not be possible to give some idea of the cost of 
installing cement works and of the probable return 
per cent. on the capital so sunk that may reasonably 
be expected. These are problems into which so 
many factors enter that it is impossible to give any 
figures which might be reliably applied in every case. 
Nevertheless, we will attempt to give in what follows 
some figures which may be regarded as being roughly 
approximate, but which are subject to modification— 
sometimes considerable modification—in each par- 
ticular case. 

The cost of installing a cement works may vary 
within wide limits, apart altogether from varying 
costs for different sized works. There is, first of all, 
the question of the site, and this is obviously a matter 
which local circumstances must decide and on 
which we could not possibly give any reliable data. 
Then there is the question of the character and 
position of the raw materials. In some cases all 
the requisite ingredients for making the cement will 
be ready to hand. In others, again, the positions 
of the materials may be more or less widely separated, 
so that it may be necessary to provide means of 
transport more or less costly, such as a line of railway, 
an overhead ropeway, a pipe line, or even in some cases 
a line of steamships. All these may affect more or 
less seriously the first cost of a cement works. 

Then, again, there is the question of the character 
of the raw materials from which the cement is made. 
Some, like chalk and clay, are soft; others like lime- 
stone, may be very hard. The first cost of the 
machinery to deal with chalk and clay will be less 
than that of the machinery to treat limestone. 
Moreover, it may be necessary to install more expensive 
machinery for the quarrying of limestone than would 
be the case with either chalk or clay. Then, too, 
water may enter into the question. Large volumes 
of water are required in cement manufacture, par- 
ticularly with the wet process, and the ease or other- 
wise with which this water is obtained may very 
well affect the first cost of a works. 

Nor are these all the points which have to be 
considered. In some cases the raw materials are 
nearly in the proper proportions to make cement 
without any mechanical addition. and the machinery 
required is therefore small in proportion to the output, 
and hence the initial cost is reduced as compared with 
a@ works in which this is not the case. First cost 
may also be afiected by the configuration of the site 
on which the works are erected—for on this will 
depend the nature and quantity of conveying 
machinery for transferring the raw material and 
cement from part to part—and by the length of siding 
or line necessary to effect connection with a railway 
line, a port, or a canal for the importation of the fuel 
and the dispatch of finished cement. 

There are other things, of course, which have to 
be taken into account before the initial cost of a cement 
works can be arrived at, and it would be impossible 
to refer to them all, so numerous are they. Moreover, 
they must obviously vary with different localities 
and sets of conditions. Enough has been said, how- 
ever, to show the sort of things which have to be 
taken into consideration as bearing upon the first 
cost of the mechanical portion of the works. But 
the matter does not end even there, for the cost of 
the foundations, buildings, &c., will enter into the 
calculations. 

With so much preface, then, and with the emphatic 
proviso that the figures which we are about to give 
are only a very rough approximation, we may say 
that, taking a works operating on the wet system 
and using moderately hard materials and rotary 
kilns, the machinery and power plant will in times 
of normal prices cost to install from £1 5s. to £1 10s. 
per ton of annual output. Thus, for a 50,000 tons 
per annum plant the cost of the machinery, engines, 
boilers, &¢c., would be from £62,500 to £75,000, 


* No. XXV. appeared September 3rd. 
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depending upon the nature of the raw materials 


operated upon. The bigger the plant the smaller 
proportionately the cost. Thus, in normal times 
a cement works capable of turning out 100,000 tons 
of finished cement per annum-—which is an economica) 
unit——could be built roughly for the sum of £150,000 
which would include everything but the site. This. 
it will be observed, works out at 30s. per ton of 
annual output. 

Turning now to the return on capital invested, 
the matter is found to be even more complicated 
than is initial outlay. In the first place, a great 
deal depends upon whether entirely new works are 
started or whether old works are re-equipped with 
new machinery. In the first case, interest has only 
to be earned on newly invested capital which has 
been’ laid out to best advantage. In the second there 
will always be the millstone represented by the 
money sunk in the original works, a large portion 
of which will have become entirely unremunerative 
should the place of the old type machines be taken 
by modern appliances. But there are hosts of other 
things which will affect the percentage earned on 
money invested even in new works which have been 
laid out specially for the manufacture of cement, 
The situation of the works as regards raw material 
has a very considerable bearing on the cost of produc. 
tion, as it has on first cost. If the works sit, so to 
speak, on the deposit of raw materials, it will be in a 
much better position to earn money—other things 
being equal—than similarly well-designed plant in 
which one or other or all the raw materials has to be 
carried some distance. The character of the raw 
material also plays its part in determining the cost 
of production. The expense of dealing with soft 
materials such as chalk and clay, so as to reduce them 
to @ consistency fine enough to feed into kilns, is less 
than that which has to be faced when the raw material 
is hard. The harder the raw material the more it 
costs to grind it, and some limestones are very hard 
indeed. 

Then, again, comes the question of fuel. Coal 
is so universally employed in this country that it 
will not be necessary to refer to any other substance. 
It is perfectly evident that the price of coal must 
have a very potent effect on the cost of the finished 
cement. Though some of the best managed works 
may reach a lower figure, it may be taken that, roughly 
speaking, the coal burnt in the kiln alone represents 
about thirty per cent. of the total weight of cement 
made, salculated on the weight 0, coal as it comes 
into the works. A works producing 100,000 tons 
of cement per annum will consume some 30,000 tons 
of coal in burning that cement, and nearly a 
third part of any rise there may be in the price 
of fuel would have to be debited to the cost 
of each ton of output of cement. It will be seen 
that these two factors—raw materials and fuels— 
have to be taken very seriously into consideration 
when a site for a works has to be chosen. The ideal 
place from this point of view is, of course, where coal 
and raw materials are all readily obtainable, but 
this, though it sometimes occurs, is by no means 
always the case. Thus, on the Thames and Medway, 
though chalk and clay may be present side by side, 
and though in other parts of the country there may be 
chalk, marl and other substances from which cement 
can be made, the coal is absent, and all has to be 
brought to the factory either by railway or steamship. 
On the other hand, there are places, such as portions 
of South Wales, where limestone and coal are ready 
to hand. But whereas on the Thames and Medway 
quarrying is comparatively easy, in some parts of 
South Wales it is difficult and requires the help of 
blasting. 

The questions of rent, rates and taxes and of 
royalty on raw materials have all to be considered 
as well. They will not be found to be the same in 
every instance. . 

To decide on the best site, therefore, for a works 
so that cement may be made in it at the lowest 
possible figure, requires the exercise of good judgment 
and skill. It is impossible without carefully weighing 
each particular factor to say beforehand with any 
certainty for how much per ton cement can be made. 
Even the price of raw materials and coal delivered 
into the factory do not by any means settle the whole 
question. There is, for instance, the water. In 
places there is any amount of water obtainable 
with very little or possibly no pumping. At others 
wells have to be sunk and water pumped from more 
or less great depths. In others, again, water may 
be absent or only present in such small quantities 
that the dry process has to be employed. : 

The amount of manual labour engaged in the various 
operations of manufacture has also .a most important 
bearing on the cost of production. This is an aspect 
of the subject which, though in recent years it has 
received much more attention than was formerly 
the case, is still too little considered in many instances. 
It is astonishing, when the matter is thoroughly gone 
into, what a saving in costs may be effected by the 
employment of properly designed mechanical arrange- 
ments, and in few departments is this more evident 
than in the quarry, though it is true throughout tle 
works. The less the raw materials, the coal, or the 
cement are touched by human hands the cheaper wi! | 
be the cement. This is a matter worthy of special 
attention especially now that labour has become 5° 
scarce. 

There is still another question which must )¢ 














Sept. 10, 1915 


THE ENGINEER 








—_— 
— 


WOOD-WORKING MACHINERY AT CAMMELL, LAIRD AND CO.’S SHIPYARD, 


BIRKENHEAD 


T. ROBINSON AND SON, LIMITED, ROCHDALE, ENGINEERS 





























Fig. 9-SURFACING AND THICKNESSING MACHINE 











> > 

















Fig. 8—-CHAIN CUTTER MORTISING MACHINE 


considered. It is that of the locality of the works as 
regards possible demand for cement and the facilities 
for dispatching it. A works built under the most 
ideal conditions as‘regards site, raw materials, fuel 
and water will, if it cannot readily find a market for 
its products, or having found that market cannot 
readily dispatch its cement to that market, may be 
in a much less satisfactory condition than a somewhat 
less happily situated works as regards raw materials, 
&c., which has, however, better shipping facilities. 
There is no doubt that it is most advantageous for a 
works to be so placed that it can send away cement 
and deliver it by water. This makes for cheapness 
whether the trade be export or inland. In any case, 
apart from foreign trade altogether, a works should 
if possible be built in a position where there is likely 
to be a large local demand. 
_ All said and done, however, one of the chief factors 
in the success or failure of a cement works is the 
management. If this be bad, then ten to one the 
financial result will not be good. Starting with | 
everything in its favour, with all necessary raw 
materials to hand at low cost, and with good machinery 
well arranged, a works may still not give satisfactory 
financial results if the management be not good. 
The limits of variation in the percentages of the 
various ingredients used in the manufacture of cement 
are so circumscribed that what would seem to one | 
not having knowledge in the matter to be a trifling 
variation may cause the production of large quantities 
of cement which will fail to pass the rigorous tests | 
which are nowadays imposed. Inattention to the | 
machinery, which results in a breakdown, may have | 
Serious effects—especially if such breakdown necessi- | 
tates the stoppage of a rotary kiln—and may deduct | 
a very large percentage of profits. It pays, therefore, | 
to have a good manager, just as it pays to have a| 
good chemist, good foremen, and first-class material 
throughout. There should be nothing shoddy in| 
& cement works if satisfactory financial results are | 
to be hoped for. 
Having regard to what has been said, it will be) 
seen that it is impossible to give any definite general | 
Statement as to what it costs to make cement. This | 
much can be said, however. Where the conditions | 
are favourable, as they are in a good many parts | 
of this country, the returns to be looked for from a} 
properly designed and well-managed cement works | 
may be exceedingly good, after all working costs | 


| Germans. 


are allowed for and ample provision made for 


depreciation, directors’ fees, and all charges standing | 


against it. It would be hopeless to try and give 
reliable figures with things as they are now. They 
would be quite differert from those which were 
experienced before the war and from those which 
will prevail after the war. We therefore will say 
no more than that with well-designed and suitably 
placed works the business of cement manufacture 
may be exceedingly remunerative. 

Moreover, the present would appear to be a most 
suitable time on which to embark on cement manu- 
facture. As we said in the opening article of this 
series, we fully expect that there will be an enormous 
demand for cement in the very near future. We 
have had no cause whatever to alter that view ; 
indeed, we are more firmly convinced than ever 
that such a demand will arise. At the present time 
the United States is supplying a greater percentage 
of cement to make up for Germany’s lost trade than 
we are. In one part of South America, we are 
informed on very good authority, where in pre-war 


| times Germany supplied 80 per cent. of the total 


requirements and this country 20 per cent., we are 
now only supplying 30 per cent. and the United 
States 70 per cent. This should not be so, and will 
not be, at any rate all over the globe, when the war is 
over. At the present moment we are not able, 


possibly, to do all that might be done to expand our | 


export trade; but we shall be in a position to do so 
long before Germany will, and when the war is over 
we anticipate an enormous rush for Portland cement. 
Not only will there be the amount which we shall 
have to supply to satisfy world-wide demands— 
which will be all the greater because work now being 
postponed will be carried out—but there will be the 
huge quantity required to make good the havoc 
which has been wrought in Belgium, France and 
Russia, not only in the ordinary course of warfare, 
but by the ruthless destruction of the invading 
We ought to be in a position to meet that 
demand. 

We have endeavoured during the course of these 
articles to point out that every sort and kind of 


machinery and apparatus necessary for the efficient | 


production of Portland cement is made in this country 
by British manufacturers, and it is our earnest hope 
that when the new cement factories which we feel 
certain will very shortly be erected in this country 


Fig. 
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are built, and when extensions to existing works, 
which we also venture to prophesy will be required, 
| are undertaken, our cement manufacturers. whether 
existing or prospective, will buy their machinery 
in this country. 

The danger of competition from Germany both as 
regards finished cement and machinery is certain 
to begin again some time after the war. The mis- 
representations of the past are certain to be repeated. 
There will again be the assertion that British manu- 
| facturers cannot erect a satisfactory cement works 
| and that foreign machinery works better than ours. 
| We can only trust that those who have followed 
| these articles will have appreciated the fallacy of 
| these statements and will not be deceived by the 
alluring bait of fictitious cheapness into buying 
| German machinery. It can be honestly said that 
| unless continental prices be artificially lowered so as 
| to undercut those of our home makers, the latter can 
| supply first-class machinery at prices as cheaply as, 
| if not more cheaply, than any foreign competitors. 








THE WOOD-WORKING PLANT AT A SHIP- 
BUILDING YARD. 
No. II.* 

CoNTINUING our description of the wood-working ma- 
| chinery in Cammell, Laird and Co.’s new joiner’s shop 
| at Birkenhead, we come to the second group of ima- 
| chines which consists of different types of planing and 
moulding machines as follows :—A machine by Furness, 
of Liverpool, for planing timber and trying-up scant- 
lings of wood by means of a horizontal cutter block. 
The timber is mounted on a travelling table, to which 
it is fastened by means of screw cramps. The cutter 
block is regulated vertically to the thickness of the 
timber by means of a hand wheel and screws. Efficient 
pressure rolls are provided for holding the timber, one 
being fitted just before and one behind the cutter 
block.. They can be instantly raised clear of the 
| timber by hand lever and cam motion. The machine 
| will plane any thickness up to 1ldin., and the extreme 
| width and length of timbers taken are 24in. and 25ft. 
| respectively. 
| Next comes a moulding machine for working small 
| mouldings up to Sin. wide by 2$in. thick. In this 





| 





* No. L. appeared September 3rd 





244 


THE ENGINEER 





Serr. 10, 1915 








machine the cutter blocks are of the lipped pattern 
and pressures are provided for each cutter head. The 
feed gear consists of four rollers driven by gearing 
and the bottom rollers can be adjusted vertically. 
Four rates of feed are provided. 

Two surfacing and thicknessing machines by Robin- 
son’s are included in this group, one for planing up to 
24in. by 6in. and the other for planing up to 36in. by 
10in. These machines are capable of a very wide range 
of work, such as planing, surfacing or thicknessing 
panels, edging, tonguing and grooving boards, &c., 
also moulding. The horizontal cutter spindles each 
carry two knives which operate with a shear cut. 


Square lipped cutter blocks slotted on all four sides: 


are used. The top cutter spindles are driven at both 
ends. The pressures for the top cutter head are 
arranged to hold the timber firmly down to the table 
and close to the cutting circle of the knives, so that 
short lengths may be planed. Both back and front 

ressures rise and fall concentrically with the cutter 
spindle, thus making it impossible for the pressures 
to catch and damage the cutters on heavy cuts. The 
pressure bars are easily removable when mouldings 
are required to be worked. The tables are carried on 
slides, the weight being taken on ball thrust bearings. 
They are therefore easily raised and lowered by means 
of screws and hand wheel, and the height is recorded 
on @ graduated index plate. The feed rollers in front 
of the cutter blocks are fluted for gripping the timber, 
while the feeding-out rollers are smooth to avoid 
marking it. The top and bottom feed rollers are power 
driven and arc of large diameter. There are four rates 

















Fig. 1I—CHAIN CUTTER MORTISING BAR 


of feed. In the machine which is fitted with a bottom 
cutter block the portion of table in front of the bottom 
cutter head is adjustable vertically to vary the depth 
of cut, and is also arranged to fall away to give access 
for setting the cutters. 

The last machine in group 2 is a hand feed planing 
and surfacing machine for planing up to 24in. wide. 
Other operations performed by this tool are jointing, 
trying-up, rebating, chamfering, stop-chamfering, 
bevelling, and taking out of wind. The knives are set 
on the block obliquely to operate with a shear cut. 
The table before and behind the cutter block is made 
in two parts 3ft. and 4ft. in length, and the parts are 
movable in a horizontal direction to give easy access 
to the cutters for sharpening and adjusting and also 
for the purpose of keeping the width of the opening 
through which the cutters project as narrow as possible. 
Steel lips are fitted to each half of the table to strengthen 
the latter where it overhangs on either side of the cutter. 
The fence has quick canting motion and is instantly 
adjusted to any point in the width of the table. At all 
times it is held parallel with the edge of the table ; 
thus it can be very quickly set in position for rebating, 
&e. Group 2 is driven by a 40 brake horse-power 
motor running at 500 revolutions per minute. 

The third group of machines in the joiners’ shop 
consist of tenoning, mortising, boring, and finishing 
machines. A tenoning machine in the group is also 
arranged for checking ship’s gratings. This operation 
is performed by means of a special table made to slide 
by a rack and pinion. The table is fitted with dividing 
apparatus for accurately setting out the spaces without 
previous marking. There are three mortising ma- 





chines. Two chain cutter mortisers by Robinson’s call 
for remark. As will be seen in Figs. 8 and 11, the 
mortises are cut by a series of cutters on an endless 
chain, the latter being driven at a high rate of speed by 
the sprocket wheel supporting the upper end. The 
chain cutter runs on sprocket wheel and guide bar, 
the sprocket wheel being fixed to a spindle driven by 
a belt from the countershaft. The wheel is carried on 
a roller bearing, which is lubricated through the open- 
ing in the slot exposed in the front of the tension bar 
when the cover is raised, as may be seen on the right in 
the accompanying illustration, Fig. 11. The screw head 
at the top of the cover draws out flush with the tension 
bar and so prevents the cover being raised by the 
timber. A treadle brings the cutter into action, the 
pressure of the foot causing the cutter to descend and 
eut the mortise at one operation; on releasing, the 
cutter ascends and is ready for the next cut. The 
chain cutter is hooded and a fan is mounted on the 
sprocket spindle to remove the chippings. The depth 
of mortise is regulated by a gauge and an automatic 
pressure is arranged close up to the cutting edge of 
the chain. The timber is cramped to a compound 
sliding table, which is adjustable in all directions. It 
is set vertically for different depths of timber, the 
cutter descending to the work. The machine takes 
timber up to 12in. deep by 6in. wide and cuts mortises 
from.jin. to lin. wide. The chain cutter is sharpened 
by an.emery wheel mounted on a simple stand and pro- 
vided with a set of chain holders—see Fig. 12. 

The other mortising machine is made by John 
McDowall and Sons, Johnstone, N.B., and works on the 
graduated stroke principle with solid chisels. It is also 
provided with a boring apparatus for boring holes in the 
timber to ease the{chisel in mortising hard wood and 























Fig. 12—SHARPENING CHAIN CUTTER 


heavy work. The boring auger is brought down by 
means of a hand lever and is automatically returned by 
a counterweight. The machine bores up to 6in. deep. 
Both the mortising and boring spindles are set with 
their centres in direct line with each other to avoid 
the necessity of transverse adjustment for the second 
operation. The table is arranged to rise and fall and 
has both transverse and longitudinal adjustments. 
A screw cramp holds the timber firmly, and for light 
work an adjustable top gauge is provided. 

Five double-spindle circular moulding machines— 
Fig. 10—are included, two of the high-speed light 
type and the third of the heavy type as built especially 
for shipyards. The work on all machines is performed 
by means of cutters mounted on two vertical spindles, 
each being carried in separate frames and arranged 
to rise and fall independently by hand wheels con- 
veniently placed for the operator. The cutter spindles 
revolve in opposite directions, so that the cutters may 
always work with the grain of the wood. The ends of 
the spindles are made removable’so that cutter holders 
of different forms can be used to suit various kinds of 
work. Concentric filling-in plates are let into the table, 
which are easily removed to suit cutters of different 
sizes. The two light machines are arranged to work 
timbers up to 2}in. deep and the larger one 6in. deep. 
In all machines two adjustable straight fences and 
spring pressure rollers are used for straight work and 
jointing, and two ring fences for curved mouldings. 

A further circular. moulding and recessing machine, 
known as the “ Elephant ”’ type, is used. The name is 
derived from the fact that the top cutter spindle is 
mounted on a heavy overhanging arm carried from 
one end of the table top. The other cutter spindle is 
mounted below the table. Both spindles rise and fall 
and are made to run in either direction to suit the 
grain of the wood. 

A three-drum sandpapering machine—Fig. 16, p. 250 





—by Robinson’s completes the third group. This 
machine is used for finishing and giving a final 
polish to high-class woodwork. The three drums 
are built up of teak wood logs—see Fig. 13—it hay ing 
been found by experience that the sandpaper can 
be more firmly attached to this type of drum than 
was possible with metal drums. The weight also being 
reduced, less power is required to drive the machine, 
The first drum, covered with a coarse grade of paper, 
has a cutting action similar to that of revolving cutters 
and cuts away the uneven surfaces without breaking 
the edges or plucking the cross grains of the timber, 
leaving an even surface. The second drum is covered 
with a rather finer paper, and the third drum, with 
the aid of a soft fine cushion for the paper, gives the 
work a perfectly smooth surface. Finally, a revolving 
brush cleans off all dust and at the same time impzrts 
a polish to the wood. Each drum is independently 
adjustable and, in addition, an adjustment is pro- 
vided at either end to level the drums with the table 
top. The oscillation of the drums is performed by an 
eccentric shaft, but the lubrication is so efficient and 
the bearings of such size that there is no jar or treior 
when the machine is in operation, such as characterises 
some makes of this type of machine. <A simple device 
holds the paper securely to the drum, doing away with 
all serews and bolts for this purpose. It keeps the 
paper taut and effects a great saving in sandpaper 
and time taken to place it in position on the drums. 
An exhaust fan fitted below the machine carries away 
the dust. The machines in this group are driven by a 
50 brake horse-power motor running at 500 revolutions 
per minute. ‘ 

Group 4 contains a batch of miscellaneous machines 
forming a complete joiner’s outfit. It consists of three 
hand-feed planing machines of various sizes by Messrs. 
Pickles, of Hebden Bridge; a small band saw, by 
Sagars, Halifax; a two-spindle “ Dimension” saw 
bench, by the Oliver Machinery Company, Limited, 
Manchester ; a light double-spindle circular moulder 
and a tenoning machine as described in Group 3; 
a hand jointing and planing machine and two sand- 
papering machines, one specially arranged for mould- 
ings and the other of the endless belt type for panels, 
by the Oliver Machinery Company, Limited. The 

















Fig. 13—SAND PAPER DRUM WITH PART REMOVED 


‘* Dimension *’ saw bench referred to is shown in Fig. 17 
and is of the universal pattern. It has two spindles, 
one carrying a 1l6in. rip saw and the other a I6in. 
cross cut saw, either of which is operative while the 
machine is in motion. The frame has a cast internal 
partition for separating the rotating mechanism from 
the saws and directs the sawdust from the working 
parts. The table has a stationary and a rolling section, 
while a rear extension receives the fence when ripping 
wide work. The stationary table is grooved through- 
out its entire length for universal gauges and is gradu- 
ated throughout its entire width. The rolling table 
is mounted on roller bearings and has adjustments for 
alignment with the stationary section. It is grooved 
and graduated. This table is tilted by a hand wheel 
worm and gearing and has a self-locking device. The 
spindles revolve in phosphor-bronze self-oiling bearings. 
The saw spindle yoke is secured at the front end in a 
19in. bearing and the rear end is held in a shoulder 
bearing 6}in. diameter. End motion is prevented 
by the worm gear securely bolted to the outer end of 
the shoulder bearing, thus locking the entire yoke in 
the frame. The yoke is revolved by means of hand 
wheels engaging worm and gear in a dustproof casing 
and can be clamped in any position. 

The duplex moulding sander made by the Oliver 
Machinery Company, Limited, and shown in Fig. 14, 
is a great labour-saving machine and has a capacity 
of about 1500ft. per hour. The sanding is done by 
two formed blocks fitting to the shape of the moulding 
upon which the sand cloth is fastened. These blocks 
oscillate 900 times per minute and exert an even pres- 
sure over the surface of the work, which is fed through 
the machine automatically. The mouldings are held 
in position by rubber-covered rolls or bars while passing 
beneath the blocks. All bearings are protected from 
dust and well lubricated, provision being made at the 
back of the machine for connection to a dust pipe. 
There are two rates of feed, namely, 18ft. and 25ft. 
per minute. 

The spiral contact belt sander made by the Oliver 
Machinery Company, Limited, Manchester, is specially 
designed for sanding fine veneered surfaces. The chiet 
feature of this machine is the spiral mechanism giving 
a direct vertical contact of the endless belt at all points. 
The spiral does not bring the entire pad in contact with 
the belt at any one time, but only a small portion of it, 
the rest of the pad and belt being clear of the work. 

There is also an automatic “ Jalousie” or blind 
stile mortising and boring machine—Fig. 18—for 
preparing the upright stiles which support the slats 
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in louvre boarding or windows. The stiles are held 
in » clamp while being cut and are mortised and bored 
in pairs. After cutting the spindles drop away and the 
clamp is released, the stiles being then fed forward into 
,ition for the next mortise. The whole operations 


po : : : 
done automatically. The machine is made by 


are 


Messrs. Fay Egan and Co., Cinn., U.S.A. It mortises 
up to 2}in. long by jin. thick and takes stiles up to 
4iin. wide. The usual dimensions of holes bored are 


jin, fin., Ysin., and jin. The group is driven by a 
25 brake horse-power motor running at 650 revolu- 
tions per minute. 

In one corner of the joiners’ shop is a group. of 
machines which includes three lathes, a fret saw, grind- 
ing machines for mould irons and plane irons, and a 
griudstone for general work. In addition, there are 
two machines of a special character—Figs. 20 and 
91. The first—Fig. 20—is an automatic dovetailing 
machine for cutting blind and secret dovetails, by 
Robinson and Son, Rochdale. Both the mortise and 
tenon dovetails are cut simultaneously. The timbers 
are held in position by adjustable cramps and the 
carriage is automatically moved forward after each 





ing. An oscillating motion is given to the drum as it 
revolves, which removes all marks from the surface 
of the timber and leaves it perfectly smooth. Another 
machine which we noticed is for rounding pieces of 
timber into the form of rods, pins, and dowels. It 
consists of a small headstock with hollow mandril, 
to which is attached a rounding chuck. The timber is 
fed into the chuck by hand. The maximum diameter 
finished on this machine is 2in. A small band saw is 
also included with the foregoing set, and all the machines 
are driven by a 13 brake horse-power motor running 
at 750 revolutions per minute. 

The second group includes :—A two-spindle ‘‘ Dimen- 
sion” saw bench, a vertical spindle sander for sand- 
papering the internal and external edges of curved 
timbers and irregular work by means of vertical 
cylinders covered with sandpaper. The spindle is 
arranged to carry cylinders from lin. to 3in. diameter 
and 8in. long. A slight up-and-down motion is imparted 
to the spindle as it revolves. For sanding chamfers 
a bevelled cylinder is used with good results by remov- 
ing the belt from oscillating motion and working with 
spindle in fixed position. There is also one ten-spindle 
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Pig. 14—DUPLEX MOULDING SANDER (OLIVER MACHINERY COMPANY, LIMITED) 


cut. When the carriage has travelled the full length 
of the board it is automatically thrown out of gear, 
so that boards may be changed and dovetails cut on 
the return travel. The carriage may be set to stop at 
any point of its travel. The machine will work timbers 
of any size up to 24in. wide, the pitch of dovetails 
being either }in. or lin. Examples of the work done 
on this machine are shown in Fig. 15. 

The other—Fig. 21—is a multiple-spindle spiral 
gear dovetailing machine, by the Oliver Machinery 
Company, Limited, for producing “ blind ”’ and secret 
dovetails. This machine carries as many as twenty- 
five spindles. The countershaft is carried inside the 
frame of the machine and bevel gears are in turn carried 
on the shaft, the number of gears being governed by 
the number of spindles. These gears drive the main 
spindles, the latter also being fitted with connecting | 
bevel gears. The main upright spindles carry ordinary 
gears, which mesh with the gear wheels cut on the 
dovetail bit spindles, so that the drive is at once direct 
and very powerful and the minimum of space is occu- 











Fig. 15—SECRET DOVETAILING 


pied. In operation two boards are placed at right | 
angles to one another on a carriage and are clamped | 
in position, being set by adjustable stops. The carriage | 
is then moved forward past the cutters by means of 
two levers. One of the levers, by a side motion, removes | 
the corners, which produces the rounded edge. Clamp- 
ing is done very quickly, the levers working on an 
eccentric. The foregoing group of special machines, 
&c., are driven by a 13 brake horse-power motor: 

The usual joiners’ benches are arranged along the 
two lengthwise walls and also at the farther end of the 
Joiners’ shop. Galleries extend over both sides and 
ends of the shop, one containing the manager’s and 
drawing offices and stores, and the other a number of 
machines in two groups as mentioned below. 

'he machines comprised in Group 1 are :—A hand- 
feed sandpapering machine, which consists of a revolv- 
ing drum covered with sandpaper and mounted in a 
Strong cast iron frame. The sand drum is divided into 
two parts, one half being clothed with coarse paper for 
roughing and the other half with fine paper for finish- 





|and Co., 


and one three-spindle boring machine for dowelling 
frames, &c., for ship’s furniture, which forth part of this 
group. The boring spindles—see Fig. 19—are arranged 
horizontally and the timber is held in position on a 
sliding bed which feeds up to the bits. Grooves are 
cut in the table for fixing a stop in position for repe- 
tition work and the table has also vertical adjustment. 
The machines will take timbers 8in. wide by 3in. 
thick. This second set of machines is also driven by 
a 13 brake horse-power motor running at 750 revolu- 
tions per minute. A 12in. hand planer completes the 
equipment. This machine is driven. direct, the motor 
—6 brake horse-power—being coupled by belt to the 
cutter block. Speed 1060 revolutions per minute. 

The mould loft is a fine building 280ft. long by 70ft. 
wide. In this department the curves for ships’ sides 
are set out, the equipment consisting of a small saw 
bench, band sawing, and boring machines. 

The pattern shop is a large separate building fully 


| equipped with thenecessary machinery, such as sawing, 


planing, thicknessing, band sawing, and several machines 
specially designed for patternmaking. Some of the 
patternmakers’ benches are placed on the same floor 
as the machines, whilst others, for preparing the light 
patterns, are placed in one of the galleries which run 
alongside the building. 

The following firms are responsible for the wood- 
working machines:—Thomas Robinson and _ Son, 
Limited, Rochdale ; John McDowall and Sons, John- 
stone; John Pickles and Son, Hebden Bridge; J. 


| Sagar and Co., Limited, Halifax ; the Oliver Machinery 


Company, Limited, Deansgate, Manchester; W. B. 
Haigh Gruban and Co., Limited, Oldham; Fay Egan 
Cincinnati; and Shimmell-Reid and Co., 
Minn. The electric motors are by the British Westing- 


mM” 
| house Company. 








LABOUR AND WAGES. 


Tue Trade Union Congress held at Bristol this week, 





| attended by 670 delegates, representing about 2,700,000 


members, is the largest in the history of trade unionism. 


| The boilermakers record a 5000 increase of membership, 


compared with two years ago, when the last Congress 
was held; the cotton operatives also report an increased 
membership of 5000, the miners 5000, the weavers 
22,000, the metal workers 17,000, the dockers 35,000, 
the general labourers 80,000, and the railwaymen about 
150,000. 





A JOINT meeting has been held of representatives of the 
Miners’ Federation, National Union of Railwaymen, and 
the National Transport Workers’ Federation to make 
arrangements for a working agreement between. these 
organisations. At the close, Mr. Robert Smillie said 
that they had met and had a full discussion on the present 
situation of affairs as it affected the three unions con- 
cerned. It was reported that the railway servants and 
the Transport Workers’ Federation had had before them 


' the proposals recently agreed to before the annual meetings, 





and in both cases the rules were endorsed. Mr. Thomas 
Ashton reported that because of the outbreak of war the 
Miners’ Federation did not hold an annual conference in 
1914, but the proposals would be submitted to the 
conference in Nottingham in the first week of October. 
The Committee decided to delay the holding of a con- 
ference ratifying the rules until after the meeting of the 
Miners’ Federation. The principal proposed rules are :— 

“That matters submitted to this joint body and upon 
which action may be taken should be those of a national 
character, or vitally affecting a principle which in the 
opinion of the executive making the request necessitates 
combined action. 

‘The co-operation of the joint organisation shall not 
be called upon nor expected unless and until the matter 
in dispute has been considered by and received the endorse- 
ment of the National Executive of the organisation 
primarily concerned, and each organisation shall before 
any definite steps are taken submit the whole matter to 
the joint body for consideration. There shall be a con- 
sultative committee of six, composed of two members 
chosen from the Executive Committees of each of the 
three bodies, whose duty it shall be to meet from time to 
time and who shall be empowered to call at any time a 
special conference of the Executives of the three bodies 
if in their opinion such conference js necessary. 

‘That a meeting be called on application made by any 
one of the three bodies. 

‘* Simultaneously with these arrangements for united 
action between the three organisations, every effort shall 
proceed between the three sections to create effective and 
complete control of their respective bodies. Complete 
autonomy shall be reserved to any one of the three bodies 
affiliated to take action on their own behalf. No obliga- 
tion shall devolve upon any one of the three bodies to 
take joint action unless the foregoing conditions have 
been complied with. Joint action shall be taken when two 
of the three Executives decide in favour of same at a 
meeting of the joint bodies which has been called to 
consider the matter.” 

THE new South Wales coal agreement was signed last 
Friday, and at the same time the miners’ representatives 
applied for an advance of 124 per cent. upon the new 1915 
standard. After a lengthy discussion the coalowners 
offered an advance of 5 per cent. The parties being unable 
to agree, it was resolved to refer the matter to Lord 
St. Aldwyn, who has been invited again to act as the 
independent Chairman of the Board, a suggestion being 
made that an early meeting should be held in order that 
the application may be formally considered and _ his 
lordship’s decision given thereon. 





Ir is officially stated that at a conference held last 
Thursday at the Home-office, which was attended by 
representatives of coalowners and miners from all districts 
of the country, and was presided over by Sir Richard 
Redmayne, K.C.B., his Majesty’s Chief Inspector of 
Mines, there was considerable difference of opinion amongst 
the representatives as to the desirability of interfering 
with the Eight Hours Act, and objection was also taken 
by representatives of the miners to any interference at the 
present time in view of the efforts being made to secure 
greater regularity of work and less absenteeism on the 
part of the miners. Mr. Smillie, President of the Miners’ 
Federation, stated on behalf of the miners that if their 
efforts to secure a better attendance at work failed, that 
question could be considered’ at a later date if it were 
found to be necessary. It was decided to leave the matter 
in abeyance for the time being. 








THE WEEDON ACCIDENT. 


SoME very interesting evidence was given by Mr. 
Bowen Cooke, the chief mechanical engineer to the London 
and North-Western Railway, when the Northampton 
coroner completed on Monday last his inquiry into the 
deaths of the three passengers by the Irish mail, who have 
died in Northampton as a result of the injuries received 
in the accident at Weedon on the 14th ult. Mr. Cooke 
said that the type of pin used in the engine from which a 
pin was taken at Rugby and in the engine which had its 
coupling-rod detached were absolutely interchangeable. 
The fitter did nothing wrong in taking a pin from one 
engine and using it on another, but in the shops a new 
pin would have been used. Since January, 1910, there 
had only been six failures of engines reported due to these 
pins falling, and in no case had an accident occurred. 
Referring to the evidence given that morning by a fitter as 
to an unofficial test in the shop, which showed that with 
the trailing washer and pin intact the leading end of the 
coupling-rod could only be moved outwards yin. Mr. 
Cooke said that it must be remembered that this test was 
made on a straight road, with the engine at rest. There 
would, therefore, be none of the centrifugal force that was 
experienced when travelling at high speed. The engine 
in question was removed after the Board of Trade inquiry 
to Crewe works, where a new crank pin was inserted in the 
right-hand leading driving wheel and a new coupling-rod 
put on. Otherwise no change was made ; the same washer 
and pin were used and the engine was run from Crewe to 
Whitmore, a speed of sixty miles per hour being attained. 
The pin was not split,as Mr. Cooke wished its condition 
to be unaltered, so it was fastened by wire. At Whitmore 
the washer was found not to have moved. The pin was 
then removed and the engine driven a further four miles 
at the same speed. When it was again stopped it was 
found that the washer had worked back two and a-half 
turns. The jury subsequently returned a verdict of 
accidental death, adding a rider that a supply of pins 
should be carried on every engine and kept at the stations, 
and that the pin should not have been re-used. 











For use in its own laboratories the Oerlikon Works 
Company has found it necessary to construct a transformer 
yielding in normal operation a difference of potential of 
500,000 volts. The exterior shape of the apparatus is 
cylindrical, 3.3 m. diameter and 3.6m. high. Its total 
weight is 34 tons. It can take 1000 ampéres at 500 volts 
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A DOUBLE-LEAF BASCULE RAILWAY BRIDGE. 


» 
~ 


of the two castings, B—B,—see Figs. and 4—bolted 
between the connection plates just above the locks, as 


zontal movement while the hook rests on pin F., 
The bridge ‘is operated from one operator’s house and 


|shown. The casting B, is then set with its convex bearing | can be opened or closed in one and.a quarter minutes. A)! 


A DOUBLE-LEAF bascule span bridge, carrying a single | engaging the male lock casting so that the latter cannot | of the operating levers are interlocked and their positions 
line of the Canadian Pacific Railway, forming a portion | be moved vertically until after the female casting has | and that of the structure are indicated by a simple system 


of the International Bridge across the St. Mary’s River, | been raised out of position. 


If it is necessary, through 


of lights. Allowance for contraction and expansion i) 


has recently been built over the new United States Ship | disablement of one leaf, to raise the leaf having the male | the superstructure, 426ft. long overall, including the 


Canal at Sault Ste. Marie, Michigan, and is illustrated in 
the engravings on page 247. This, which is, we believe, 


part of the lock first, this can be provided for quickly by | 


revolving the castings B and B, about 90 deg. to the left 
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Fig. 1—TOP CHORD LOCK 


ee 


the longest bascule bridge in the world, is 356ft. in length 
between the centres of piers, or 336ft. from trunnion to 
trunnion, and has two folding leaves interlocking so as to 
form a single rigid span from pier to pier. This is stated 
to be the first instance in which this system of bascule 
bridge construction has been successfully introduced. 
The leaves are of the Strauss heel-trunnion type, each 
leaf having two riveted trusses, 168ft. in length and 55ft. 
deep, placed 25ft. apart at the centres. 
balanced by heavy overhead masses of concrete, suspended 





They are counter- | 


.CLOF Chord 


| 


Tee Emconcen 


around their pivots, thus reversing the positions here 
shown for the castings. This is accomplished by removing 
the bolts through the upper flange of B,, which permits 
it to be moved out of contact with the male casting. 
Afterwards casting B can be revolved until its corres- 
ponding convex bearing reaches the position formerly 
occupied by the bearing of B, and engages the upper 
part of the female casting. The casting B is then fixed | 
in this new position by placing the bolts through the 
upper flange and the leaves will operate as before, but in 
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towers, is made by placing one tower with its leaf anc! 
counterweights on rollers, making that end of the span 
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Fig. 2—BOTTOM CHORD LOCK 


free to move longitudinally when the bridge is closed, 
provision being made for holding the tower in a fixed 








BOOKS OF REFERENCE. 


In the preface which accompanies the sixteenth edition 
of Mr. W. P. Thompson’s “ Handbook of Patent Law of 


‘ all Countries,” published by Stevens and Sons, Limited, 




















from counter-weight trusses connected to the bascule 
trusses by parallel links. Each bascule leaf, complete 
with its floor system, weighs about 400 tons, and the entire 
structure, including towers, contains about 1400 tons of 
structural steel, and conforms to the standard design of 
this type of bascule, except in the special features relative 
to the transverse adjustment of the towers and the inter- 
locks between the bascule leaves. The top chord lock is 
designed to transmit a maximum compression stress of 
1,027,000 lb. and a maximum shear of 320,000 lb. It is 
made of two steel castings riveted between the chord 
webs and having principal bearing faces practically 
normal to the radius from the centre of revolution. When 
the bridge is in the closed position and the bearing pieces 
are engaged a horizontal section through them shows a 
tongue-and-groove joint which secures the leaves against 
relative transverse displacement. The possibility of 
eccentric bearing of the chords is avoided by the use of 
a horizontal transverse connection pin, H—see Fig. 1— 
6in. in diameter, which engages half-holes in the main 
casting and provides automatic adjustment for inaccu- 
racies of alignment. The lock is secured in the closed 
position by a forged steel link hook on each side of each 
chord, which is pin-connected to one bascule, engages a 
lock pin in the other leaf, and is normally held in engage- 
ment by a spiral spring. This hook—Figs. 1 and 3— 
however, is a safety or interlocking device only and is not 
essential for the proper action of the top chord or hinge. 


The bottom chord lock—see Fig. 2—also consists of | 
two steel castings pin-connected between the webs of the 


lower chords of both bascules. In horizontal cross-section 
one of them has T-shape head, the shoulders of which 


engage inner bearings in the other casting when the two | 


leaves are brought to the closed position. In other words, 
the castings have male and female double hooks with 


carefully fitted bearings and inclined faces, providing | 


increased clearance between the bearings. The pin con- 


nections provide for central transmission of the maximum | 


computed central stress of 1,027,000 lb. They also allow 
for a slight adjustment of the castings by revolution 
around their centres, which is limited by check pins in 
slotted holes. The male portion of the lock is provided with 
outside horizontal flanges, W (Figs. 2 and 4), which engage 
the outer surfaces of the female part and bring the lower 
chords to alignment before the male and female portions of 
the lock engage. Normally it is intended to operate the 
leaf having the female part of the joint lock first in opening 
the bridge, and this sequence is determined by the position 


Fig. 3—TOP CHORD LOCK ENGAGING 


reverse order. Two heavy castings, D D,—see Fig. 2— | 
are bolted to the connection plates of the opposite leaves | 
above the lock castings and provide on their vertical | 
faces for bearings which will force the bascule leaves | 
apart if necessary to enable the lock castings to engage, 
provided temperature changes or other irregularities | 
disturb the proper relative position of the leaves, bringing | 
them too close together. On the contrary, if the leaves | 
have become too much separated, the bottom-chord locks | 
will become engaged before the top-chord locks, and the 
strong tension hooks will pull them together sufficiently | 
for proper engagement. 

In closing the bridge one leaf is lowered until the lower 





Fig. 4—BOTTOM CHORD LOCK 





hinge is at the level of the main trunnion, when the other 
leaf is brought to the same elevation and the jaws engage. | 
From this point on the leaves are lowered by the operating | 
machinery of the upper leaf, which, through the casting B | 
or B,, forces both leaves into alignment. The top-chord | 
lock pin E is now revolved by motor-driven mechanism | 
until hook A engages the pin F and they are clamped by a | 
slight eccentricity of the pivot. The rotary movement is 

given to the hook by means of a slotted cam K, keyed to 

the pin E and bolted to the hook, thus securing the hori- | 


ng 


119, Chaneery-lane, London, it is set out that the book 
“is not written with the object of enabling every man to 
be his own patent agent.” ... ‘‘ Its aim is to act as a 
useful guide to patentees, manufacturers, and investors 
in patents. It is also written with a view of answering 
the multitudinous inquiries as the law of patenting 
which the author’s firm daily receives in the course of its 
business.”” The present volume has been entirely revised 
and is different in many ways from former issues. We 
notice that arrang its—r itated by the present 
war—made by the various countries as regards alien 
enemies, do not find a place in the book, but it is explained 
that the reason for this is that “‘ they are almost daily 
being altered and are only of temporary interest.” 


In the present issue of Sell’s ‘‘ World’s Press” 





| published by Sells Limited, 166-169, Fleet-street, London, 


this ‘‘ Handbook of the Fourth Estate,” as it calls itself, 
appears in its thirty-fourth annual edition. The present 
issue has, we are told in the “ Foreword” with which 
the volume is prefaced, been entitled “‘A New World 
Issue”’ in view of the special prominence given in the 
editorial section and lists to the journalistic interests of 
Canada, the United States, and to the various States of 
the South American continent. This has been done, we 
are told, because even while we are at war we must prepare 
for peace, and “it is in the direction of these countries 
especially that our commercial classes may look to increase 
their hold.” Attention is also drawn to another feature, 
namely, the ‘Bibliography of Journalism,” which is 
claimed to be the first comprehensive attempt to compile 
an adequate list of books dealing with the craft of news- 
paper making. As regards the general contents of the 
book it may be said that the lists of publications are up- 
to-date to March 15th last.. It has been thought advisable 


| to leave the French, Belgian, Russian, German, Austrian 
| and Turkish lists as they were, for though there has been 


a ‘‘ heavy mortality ” among the papers of those countries, 
all or most of the chief journals are likely to reappear 


| after the war. 








RECRUITING amongst Post-office employees for enlist- 


| ment in the Postal Service of the Royal Engineers Special 


Reserve has been so satisfactory that the Postmaster- 
General, in the current issue of the Post-office Circular, 
announces that no further applications for enrolment 
need be forwarded to headquarters. 
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LITERATURE. 





The Hydrogenation of Oils, Catalyzers and Catalysis, 
and the Generation of Hydrogen. By Carleton Ellis, 
S.B., Member of American Chemical Society, &c. 
London: Constable and Co., Limited. 1914. 
Price 16s. net. 


THE application of catalysts in the hydrogenation 
of oils has assumed immense industrial importance 
within the last half-dozen years. There is therefore 
ample justification for the publication at the present 
time of a treatise on the technical aspects of the 
hydrogenation of oils by the use of catalysts. It is 
true that the time is not ripe for passing judgment on 
many of the theories and schemes which have been 
propounded by investigators and inventors here and 
abroad, since many of these theories and s hemes 
have not yet been tested exhaustively or, if tested, 
have not been reported upon in published documents. 
Having regard to the fact that the hydrogenation of 
oils has only so recently emerged from the experi- 
mental stage, and that the success or failure of the 
various technical processes involves issues of great 
commercial importance, we think that, in the treatise 
which is now before us, Mr. Carleton Ellis has dis- 
closed all that an author at the present date could 
reasonably be expected to give on the subject. 

The first two chapters deal with methods of hydro- 
genation and embody references to practically all 
the technical papers and patent specifications bearing 
on them which have been published. A few years 
hence many of these references will doubtless cease 
to have any value, but Mr. Ellis has probably done 
well at the moment in refusing, in view of the present 
state of our knowledge of the subject, to judge any 
of them unworthy of inclusion in his work. As a 
complete record of the literature to date, the treatise 
will prove of great service to all who have to study this 
modern development of technical chemistry. 

Mr. Ellis goes on in subsequent chapters to deal 
with the merits of different catalysts or, as he prefers 
to call them, catalyzers. Here, again, there is an 
unavoidable deficiency of published information as 
to the methods of catalysis which are proving most 
successful in the large scale operations of fat and 
soap works. The later chapters of the book deal with 
technical methods for the production of hydrogen, 
which is now manufactured in enormous quantities 
for the hydrogenation of oils. Incidentally it may 
be observed that many of these methods are develop- 
ments, originating in Germany, of schemes for the 
rapid manufacture of hydrogen for filling dirigible 
airships. In this respect the fruits of labour expended 
primarily on a military object have produced results 
of great industrial importance. The treatise concludes 
with an appendix which comprises a report, taken 
from the British official Journal, of the proceedings 
in the important patent action in 1913 on the question 
of infringement of the Normann patent for converting 
unsaturated fatty acids or their glycerides into 
saturated compounds. The evidence given in this 
action, in which the plaintiffs were substantially 
Messrs. Brunner, Mond and Co. ani the defendants 
Messrs. Lever Brothers, Limited, disclosed a great 
deal of information as to the methods of hydrogena- 
tion followed by some of the largest users of the 
process, which otherwise would probably have re- 
m ined undisclosed for some years. 

Mr. Ellis has compiled his treatise with exemplary 
thoroughness. He appears not to have overlooked 
any published matter of importance, and being himself 
a prolific patentee in this branch of applied chemistry 
he is well qualified to understand the difficulties 
which arise in the application of catalysis to the 
hydrogenation of oils on an industrial scale. He 
writes clearly, but at times his method of expression 
will be found trying by readers on this side of the 
Atlantic, who also will dislike the spelling of sulphur 
and its compounds “sulfur.” The book is provided 
with a good index. 





SHORT NOTICES. 


The Wireless Telegraphist’s Pocket Book of Notes, 
Formule and Calculations. By Professor J. A. Fleming. 
London: The Wireless Press, Limited, Marconi House, 
Strand. Price 6s. net.—Although much has been written 
on wireless telegraphy, we know of no book that covers 
the same ground as the one before us. The author has 
collected all formule likely to be of practical value in con- 
nection with wireless work, and for the benefit of those 
who have allowed their mathematical knowledge to 
‘rust ’’ he provides in the first chapter a few mathematical 
notes. All units and every kind of measurement that 
wireless telegraphists, engincers or investigators have to 
deal with are clearly explained. The principles under- 
lying the operations of various instruments are also con- 
sidered. From the wireless engineer’s point of view 
chapter IT. is one of the most valuable in the book, dealing 
as it does with such matters as the difference between 
high frequency resistance and “steady ”’ resistance, the 
calculation of high frequency resistance, self and mutual 
inductance. In other chapters Dr. Fleming considers 
high frequency current and voltage measurement, capacity 
measurement and predetermination, bridge methods of 
measuring resistance and inductance, high frequency 
cyclometer measurements, wave lengths and decrements, 
aerials and electric radiation, transmitters and transmitting 
circuits, receiving circuits and detectors, and practical 
information for wireless operators. Some useful mathe- 
matical and physical tables are also given. These tables, 


although intended primarily for the use of wireless engi- 





neers and others connected with wireless transmission 
systems, should, we think, also prove useful to those 
engaged in other branches of the electrical industry. 
Similarly, chapter XI., in which the practical notes are 
given, contains information that is of value to others 
besides wireless operators and engineers. It gives, for 
instance, continental and Amerian Morse codes, instruc- 
tions for charging and maintaining accumulators, and a 
carefully compiled glossary of terms. It will be seen that 
the book covers a wide field, and it is undoubtedly one 
of. the most useful books on wireles work that have been 
published. It does not, of course, deal with every branch 
of the subject, but it gives numerous important calcula- 
tions. 

The Motor Car. By D. MeMillan. London: Long- 
mans, Green and Co. Price 2s. 6d.—This little book 
describes in a simple and straightforward manner all the 
parts of a modern motor car, beginning at the engine and 
finishing at the road wheels. The principles underlying 
the various parts are explained and illustrated by means 
of simplified diagrams and by photographs. In the 
early part of the book the author considers elementary 
ideas regarding the power required to propel a car under 
varying conditions, and the descriptive work on the motor 
car proper begins in the next chapter. In order to follow 
out the scheme of proceeding straight through the car the 
descriptions of engines which depart from ordinary poppet 
valve practice have been placed at the end of the book. 
In view of the fact that it is now becoming common practice 
to use coil ignition in conjunction with electric lighting 
systems, the author has considered the older method of 
igniting the charge as well as the more modern system 
involving the use of a magneto. The book, of course, 
has been written for car drivers and owners and not for 
motor engineers, and as an elementary treatise on the 
motor car it is worthy of praise. 


ABC of Electricity. By William H. Meadowcroft. 
London: Harper Brothers. Price 2s. net.—Owing, no doubt, 
to the many uses to which electricity is put, many people 
outside scientific circles now have a desire to know some- 
thing about electrical matters. This little book will, 
we think, meet their requirements, for it describes in 
simple language the meanings of various electrical terms, 
such as the volt, the ampére and the ohm. It also deals 
in the same elementary manner with magnetism, the 
telegraph, wireless telegraphy, the telephone, electric 
light, electric power, and electric batteries. The work 
can perhaps hardly be described as an introduction to 
the study of electricity. It is more correct to say that 
it is an excellent guide to the novice who wants to satisfy 
his curiosity. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


CEMENT IN ARGENTINA. 

Sir,—My attention has been called to the paragraph which 
you publish in your issue of June 25th en Argentina under the 
heading of “‘ Engineering Progress Abroad.” Some of the 
remarks therein contained are liable to give a wrong impression, 
and I am asked, therefore, to give you the following information : 
—tThe cost of production of Portland cement at San Luis is far 
greater than either in Europe or North America, and the rail 
freight of the product to Buenos Aires is more than the sea 
freight from London, Antwerp, Hamburg, or New York in 
normal times. Add to this the fact that the local article is 
decidedly inferior to the imported article and it becomes 
apparent that the provincial factory could at the best supply 
only the demands of a very immediate locality, and that there- 
fore exporters of British brands of cement to this market have 
nothing to fear from local competition. There is a small cement 
works near Cordoba city which has been offered to English 
cement exporters to purchase more than once. Foreign cement, 
however, can be delivered at Rosario far more cheaply than the 
native product. This is, perhaps, not to be wondered at, when 
there is taken into consideration that fact that coal in Cordoba 
costs £5 per ton, and I understand that it requires half a ton 
of coal to produce one ton of cement. Further than this, labour 
is very costly and not over-skilled. 

With regard to competition from the United States of America, 
it may be said that so far, in spite of the war, the competition 
has hardly been felt. I think this is due to the fact that freights 
from the United States have been the same or rather higher 
than from the United Kingdom. 

Since war broke out the Scandinavians have shipped enormous 
quantities of cement to Buenos Aires, with the result that the 
material is being sold at ut or even less. Owing to war con- 
ditions, seriously affecting cos: of coal, labour, freights, &c., we 
are badly handicapped and our manufacturing expenses are 
abnormally high. 

Our Scandinavian and American competitors hoped we should 
not be able to ship at all to the River Plate, but despite all diffi- 
culties we delivered over 102,000 barrels in the months of June 
and July of this year. During the same period the Scandinavians 
delivered 114,000 barrels and the United States 45,000. The 
United States now talk of lower freights which will enable them 
to meet the Scandinavians. Incidentally, I learn from Scandi- 
navian friends that Germans are helping the Swedes to flood this 
market with cement. 

It would be true to say that the importation of English Port- 
land cement into the Argentine has suffered during the last three 
or four years from Belgian and Scandinavian competition much 
more than from North American. In this country first cost 
is often more important than durability, and the Belgian article 
—an inferior natural cement—is sold here at fromi 6s. to 9s. per 
ton below Portland prices. 

Hy. E. PowrEtt-Jones, Secretary, 
The British Chamber of Commerce in 
the Argentine Republic. 


Buenos Aires, August 11th. 


TAPER PINS IN LOCOMOTIVES. 


Srr,—There are various kinds of taper pins. The plain, solid 
pins of uniform taper throughout their entire length. There 
are others similar to the above but split at their small ends. 
This kind is liable to be abuséd ; too much is sometimes expected 
of it when used in dangerous positions. When placed in an 
outside crank-pin washer so that its large end points outwards 
away from the centre of the axle, then, if the taper pin breaks 
loose centrifugal force will fire it out with the force of a bullet. 
When the taper pin is so placed that its head points inwards 
towards the centre of the axle, then this same centrifugal force 
will tend to push it further into its seat, and will help it to retain 
its position even when broken. A circumstance that makes for 
safety. We have also got to consider another kind of pin, 


screwed at one end and split at the other, of which there is more 
to be said presently. From the earliest times I can remember 
the first-mentioned (solid) kind have been used in certain parts 
of the inside motion and with perfect safety. I have never 
known a single case of their working loose. The fact that they 
never lose their grip is due to the absence of serious vibration 
in the parts where they are employed. In that region of a loco- 
motive we desire more particularly to consider, the outside 
erank-pin and its washer, vibration would appear to attain its 
maximum. It acts like a cumulative poison. Any number 
of little doses are taken with impunity ; then with the last one 
of all comes sudden death. 

If a taper pin of the correct sp ¢ is properly fixed in position 
it will never work out of itself. pin of this sort has a square 
head to fit a spanner; under the head it is screwed for a part 
of its length with a fine thread, and under this again comes the 
taper part. The pin is screwed into the upper part of the crank- 
pin washer until the taper portion is driven down tight into its 
socket through the end of the crank-pin. The small end of the 
taper will now project about three-quarters of an inch through 
the lower part of the washer. This portion of the pin is split 
and must be opened out in the usual way. When this has been 
done an earthquake will not shift that pin. 

Now, there is nothing new about this taper pin that we have 
just described ; it is pretty well known by this time and is a 
widely familiar fixing amongst locomotive men. Its use in 
this connection ought to be universal. It is easy to make, it is 
cheap, and, most important of all, experience tells us that it 
should never be used a second time. 

Jas. HorsPrat., 
Late Chief Draughtsman, Canadian Pacific Railway. 

Manchester, September 6th. : 


UPKEEP OF RAILWAY CARRIAGES. 
Srr,—On pages 171 and 172 of your issue of the 20th inst. you 
include an article on “‘ The Upkeep of Railway Carriages.” In 
the tables in this article you refer to the ‘ percentage of cost to 
total number of vehicles.” It would no doubt be of interest 
to anyone studying these tables to have more information as 


to what this figure really is. It appears to be the “ cost per 
vehicle ” and not a percentage figure. 
As regards your observations on the figures furnished, 


you do not mention what to me appears of considerable 
importance in making comparisons between the different com- 
panies’ figures, viz., the difference between the relative pro- 
portions of ‘passenger carriages” and “other coaching 
vehicles ” owned by each railway company. ‘Take, for instance, 
the London and North-Western and North-Eastern Companies. 
Their percentages of “ other coaching vehicles’ are 35.7 per 
cent. and 21 per cent. respectively. The cost of maintenance 
of one of these vehicles is considerably less than a passenger 
coach, a fact that will, no doubt, have considerable bearing on 
the average cost per vehicle and per seat, which varies in the 
case of the two companies mentioned as follows :—London and 
North-Western Railway, £59.3 per vehicle, 2.2 per seat ; 
North-Eastern Railway, £68 per vehicle, 1.7 per seat. The 
apparent excessive cost per vehicle in the case of the North- 
Eastern Company as compared with the London and North- 
Western and several other of the railway companies is no doubt 
very largely explained by the much lower percentage of ‘‘ other 
coaching vehicles’ owned. W. W. Masser. 
York, August 26th. 


[The figures are, as stated in the tables, the percentage of 
cost to the total number of vehicles. As mentioned in the seventh 
and eighth lines of the second column of the article, the basis 
is not the number renewed or repaired, but of the whole of the 
stock owned, our idea being to show what was the cost of 
maintaining the stock rather than the cost per vehicle repaired. 
We at one time thought of giving the further information 
suggested by our correspondent, but it would have made the 
tables unduly lengthy.—Ep. Tue E.] 


BALANCED COUPLING AND CONNECTING-RODS. 


Srr,—Mr. James Horsfall’s letter in your issue of August 27th 
is of great interest to the writer, not only on account of the way 
in which the proposed counterbalancing of connecting-rods on 
locomotives operates to secure increased safety against rupture 
at high speeds, but also because of the fact that such counter- 
balancing provides a very effective means of improving the 
actual balance on the locomotive. 

In a paper on the “ Balancing of Engines ” (copy of which is 
enclosed), read before the Manchester Association of Engineers 
in February, 1898, the writer made proposals to that effect. 
For instance, referring to Mr. Horsfall’s Fig. 2, the writer pro- 
posed to provide the connecting-rods between the crossheads 
and the cranks with bob weights built as extension of the 
connecting-rod beyond the crank-pin, exactly as illustrated. 
The effect of these bob weights on the general balance of the 
locomotive is that they have a vertical component of momentum 
greater than their horizontal component. Therefore, if this 
vertical component be balanced by rotating weights on the wall, 
there will be an excess of horizontal component available for 
salancing the pisten and crosshead. 

The writer’s proposal was actually to make up the weight of 
the connecting-rod and added bob weights to a sufficient amount 
to get almost perfect balance by the use of rotating balance 
weights. ‘The motion of the bob weight is such that the irregu- 
larity of momentum due to the obliquity of the connecting-rod 
is efiectively compensated. The writer is very strongly of the 
opinion that this matter is well worth the closer attention of 
locomotive designing engineers, and he remembers that this 
view was shared by some of the Manchester engineers who took 
part in the discussion on his paper. JAMES WHITCHER. 

Ruislip, Middlesex, September 3rd. 


MURDOCK OR MURDOCH ? 


Srr,—In your review of ‘ Modern Illuminants and Iluminat- 
ing Engineering,” by Leon Gaster and J. S. Dow, you say :— 
“And we notice that the authors have fallen into a somewhat 
common error of spelling William Murdock’s name with an 
‘h.’”? The authors of the book are quite correct in their spelling. 

The only authority I can find for your assertion is in “ Inven- 
tion and Industry,”’ by Smiles, where he says :—‘* The Murdocks 
or Murdochs—for the name was spelt in either way—were 
numerous in the neighbourhood and they were nearly all related 
to each other.” 

As one of the family from the neighbourhood, I can confidently 
state that the name is spelt with an “ h ” and whatever happened 
to Murdoch in after life he left home with an “‘h” at the end 
of his name. It is interesting to note that both Nasmyth and 
Trevithick use the ‘‘h,” yet when Smiles quotes Trevithick 
he changes the spelling from “‘h” to “k.” 

London, 8.E., September 6th. Atex. G. MuRDOCH. 


[We would refer our correspondent to our issue of December 
17th, 1909. On page 626 he will find reproduced an autograph 
letter written by Murdock to Boulton and Watt in 1805. The 
final letter in the name is plainly “k.” The form is character- 
istie. of other ‘“‘k’”’s in the letter and is quite different from the 
writer’s ‘“‘h”’s. Murdock was, however, nothing if not adapt- 
able, and it is quite possible that, like many another Scotsman 
who goes South, he modified the spelling of his name to suit the 





limitations of the Englishman’s tongue.—Ep. THE E.] 
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RAILWAY MATTERS. 





On Monday evening last, as the 5.45 p.m. Great Northern 
express from King’s Cross to Leeds was travelling between 
Newark station and the point where the Midland Lincoln 
branch crosses the Great Western line on the level, the 
express struck a wagon which had, it is thought, been 
derailed in an adjoining siding and thrown foul of the down 


line. One child was killed. 


THe North British Company’s single line branch 
between its main line station at Longtown and the 
Caledonian Railway at Gretna has been closed. The 
trains that used this branch ran forward to the Glasgow 
and South-Western station at Gretna Green, and the 
North British could therefore exchange traffic thereby 
with both its southern neighbours. Such exchange for 
yoods was very ineonvenient and -was better made at 
Carlisle. For passengers a longer journey will now be 
necessary, but the number of these is very small and does 
not justify the expense of keeping the line open. 


A WuirteE Paper issued from the Commercial Depart- 
ment of the Board of Trade contains on a single sheet 
all the information that will be issued as to the Capital, 
Traffic, Receipts and Expenditure of British Railways 
in 1914. It shows that when compared with 1913 there 
were 10 additional miles of first track, 11 of second track, 
29 of third track, 23 of fourth track, and 6 of more than 
four track. There were also 179 more miles of sidings. 
The total length of running line at the end of 1914 was 
40,735 miles, as against 40,656 at the end of 1913 and of 
14,928 miles of siding as compared with 14,749. 


TRAIN mileage on British railways was nearly 5} million 
miles less in 1914 than in 1913. Goods mileage fell from 
161,684,000 to 156,007,000, and mixed mileage from 
672,000 to 666,000. Passenger mileage, which, of course, 
includes troop trains, increased from 173,495,000 to 
273,659,000. Coaching shunting niiles increased from 
18,665,000 to 18,910,000, goods shunting miles fell from 
119,142,000 to 116,110,000, while mixed shunting miles 
increased from 58,000 to 59,000. Other mileage— 
assisting, light running, &¢c.—also increased from 54,608,000 
to 55,828,000, but the total engine mileage had a decrease 
of seven million miles—621,239,000, as against 628,324,000 
in 1913. The total receipts in 1913 were £139,451,000 and 
the expenditure £87,320,000. In 1914 the receipts— 
including the estimated amount receivable from . the 
Government—were £139,098,000 and the expenditure 
£88,173,000. 


THE report for the year ended December 3lst, 1914, 
of the South African Railways shows how adversely they 
were affected by the railway strike and the general strike 
on the Rand in January, 1914, and by the rebellion in 
South Africa that followed the outbreak of the European 
war. There were 41,900,729 passengers carried, as against 
43,208,222 in 1913, 14,249,472 tons as compared with 
14,715,693 tons, and the receipts were £11,573,204, as 
against £12,388,755. The total expenditure was 
£8,840,208, as compared with £8,964,690, which was 
76.4 per cent. of the receipts, as against 72.4 per cent. 
Engine mileage was reduced from 38,933,085 in 1913 to 
38,161,437. 


AccorDING to the Neuste Nachrichten, of Munich, the 
enemies of Germany are greatly deceived if they think 
the German march into Russia is likely to encounter any- 
thing like the same difficulties as that of Napoleon. True, 
says this journal, the Russians have destroyed the 
railways, but in place of these the Germans have impro- 
vised light railways, which spring up like magic on the 
line of march. Then there are the giant automobiles, of 
which 2000 are plying between the Vistula and the Bug 
alone. The number of draught horses provided, too, is 
s9 enormous that where the roads are bad four and even 
six can be harnessed to a load which two would be expected 
to draw in ordinary places. For crossing the rivers— 
presumably the smaller ones—the Germans, adds the 
Munich paper, are provided with portable trestle 
bridges. 


IF the figures given in Column 2 (6) of Table No. 11 A 
of the Board of Trade Railway Accidents are correct, 
some companies are more fortunate than others with 
regard to passengers falling on to platforms, ballast, &c., 
when alighting from trains. The most numerous, accord- 
ing to number of passengers carried, of this class of 
accident occurred on the Tilbury section of the Midland 
Railway, where there were 60 cases. The London and 
South-Western had 90 and the Great Eastern 66. The 
London, Brighton and South Coast, the South-Eastern 
and Chatham, and the North London each carry a big 
traffic, yet, if we are to believe the returns as presented 
by the Board of Trade, and therefore as rendered by the 
companies, they had only 19, 9 and 11 accidents respec- 
tively. But this anomaly also prevails among the bigger 
companies. The London and North-Western reported 
127, the Great Western 78, and the North-Eastern 96, 
but the Midland—proper—had apparently only 47 and the 
Laneashire and Yorkshire 17. ; 


[rv is fair to assume that the average number of accidents 
to railway servants which prove fatal is the same for all 
railways, ¢.e., that no company is more fortunate than 
another in that a man when he gets hurt is injured less 
than he would have been if employed on another railway. 
According to the returns of the British railway companies 
for the year 1914 there is a great variation in the proportion 
of accidents that prove fatal. The eleven principal 
companies had the following percentages of fatal to non- 
fatal accidents :—Great Central, 6.8 per cent.; Great 
Eastern, 8.4 per cent.; Great Northern, 5.7 per cent.; 
Great Western, 7.5 per cent.; Lancashire and Yorkshire, 
8.4 per cent.; London and North-Western, 4.6 per cent.; 


London and South-Western, 11.8 per cent.; London, 
Brighton and South Coast, 8.8 per cent.; Midland, 
7.5 per cent.; North-Eastern, 6.6 per cent.; South- 


Eastern and Chatham, 16.3 per cent. For the whole 
of the English and Welsh companies the proportion was 
7.1 per cent. The explanation for these differences is 


no doubt to be found in the non-reporting by the com- 
panies of all their non-fatal accidents. 





NOTES AND MEMORANDA. 





THE Hamburger Nachrichten reports that experiments 


MISCELLANEA. 





AN explosion in a grain bin of an elevator of the New 


are now being made in jute spinning and weaving works | York Central Lines at West New York, N.J., partly 


at Hamburg with a view to finding a substitute for Indian 
hemp, and it is believed that this has been discovered in 
the meadow rose (epilobium). The story runs that a 
farmer had some years ago mended the dilapidated roof 
of an outbuilding with some reed-like wild plants, and 
when removing this covering recently he found that a 
fibrous substance came away from the old stalks. He 
sent some of this to the landlord of his district, who in turn 
submitted it to a jute manufacturer. The fibre, it is said, 
was found to be but little inferior in strength to hemp, 
and hopes are entertained that by cultivation a fibre will 
be obtained equalling Indian hemp in quality and making 
the German hemp industry independent of foreign supplies. 
German jute manufacturers have instituted various 
experiments in the cultivation of different varieties of this 
wild plant on different soils. 


In order to ascertain just how the present trouble in 
Europe has affected the American electrical industry 
in various sections of the country, the New York Electrical 
World recently approached a number of prominent central 
station officials, manufacturers, jobbers and contractors, 
requesting their opinions and observations based on 
their experiences after a year of the war. The central 
station industry, while it has gone forward, did not enjoy 
during the past year the same ratio of increase owing to 
a combination of depressed business conditions and to the 
war. Capital for development purposes is not now easy 
to obtain despite the permanency of the investment 
and the vast amount of gold hoarded in bank vaults. 
Throughout the trade many of the manufacturers feel 
the results of decreased building operation, but yet they 
are sanguine of good times to come. The contractors 
and jobbers naturally experienced some set-back in 
business because of stagnant building trade conditions, 
while, on the other hand, the widening application of 
electricity and the campaign for the intensive cultivation 
of customers now being waged by many central station 
companies has resulted in increased sales of electrical 
appliances, so that dealers generally look on present 
conditions with complacency. 


Tuat the unavoidable slight slip of all running belts 
on their pulleys produces static charges of electricity 
in these two bodies has often been remarked, and it has 
sometimes been suggested that this has been the cause of 
mysterious explosions in powder works. Interest, there- 
fore, attaches to a simple device for removing this charge, 
described by Mr. W. T. Estlick in the Electrical Review 
and Western Electrician. This was used in a textile mill 
where cotton looms were running with rubber work, so 
that it was necessary to keep the room perfectly dry. 
These conditions caused the accumulation of large charges 
of electricity in the belts of the motors driving the looms, 
with the result that the belts attracted all the particles of 
lint floating about, eventually shaking them on to the yarn 
and making the work dirty. The bits of lint would also 
gather in the motor, and when this was blown out would 
settle on the work. On two occasions also a squirrel-cage 
motor burnt out, apparently from no other cause than that 
of the charge in the rotor discharging to earth by sparking 
across on to the stator winding and puncturing the insula- 
tion. Copper strips connected to earth were then placed 
above and below the belt, brushing lightly against it. 
After this no more burning out occurred, and the collection 
of the particles of lint was also prevented. 


AT a recent meeting of the Physical Society a paper was 
read by Mr. E. H. Rayner describing methods by which the 
comparison of resistances can be made to an accuracy of 
1 in 10,000 or higher by using simple apparatus usually 
available in electrical laboratories, or which can be easily 
constructed with little skilled assistance. The comparison 
of nominally equal resistances of one ohm and upwards 
by the usual method of shunting one side of a nearly 
balanced quadrilateral by a high resistance was mentioned. 
Variations on this when only part of one resistance is 
shunted were often useful. The advantages of having 
resistances capable of carrying comparatively large 
currents were illustrated, especially for measuring changes 
of resistance of commercial apparatus under working 
conditions. The determination of errors in a volt-box 
for use with a potentiometer was described at some length. 
If a sufficient continuous-current voltage was not available 
for testing such apparatus as high-potential dividers, it 
was shown that using sufficient continuous current to 
secure sensitivity the heating might be supplied by super- 
posed alternating current. Resistances in common use 
were generally of simple numerical value, and a Kelvin 
bridge specially designed for the comparison of such 
resistances, consisting essentially of two rows of 25 resist- 
ances of 20 ohms each, was described. 


PERHAPS no field in the design of the steam turbine has 
been so much exploited as that of blade fastenings, as a 
survey of the patent records will show. Many ingenious 
methods have been devised from time to time. Some of the 
fastenings used to-day, states Mr. James A. Capstaff, in 
a@ paper read before the American Society of Naval Engi- 
neers, though highly suitable to meet the conditions 
existing at the time they were devised, must soon be 
consigned to the scrap heap or museum and give place to 
a fastening of unquestionably superior strength. Too 
much stress cannot be laid upon the importance of strength. 
No blade fastening can be too strong. Most builders 
have at some time or other made up a tést piece of their 
particular form of blade fastening, and had it pulled to 
destruction in a testing machine and demonstrated that 
it required a pull far exceeding the centrifugal force to 
which it would be subject when running to destroy it. 
But, while a carefully prepared test piece pulled in a testing 
machine affords excellent material for comparison with 
other methods, it is poor practice to use the test results 
as a criterion for running conditions; The unknown 
quantity enters too largely into this equation. The 
direct pulling strength of a blade fastening ought to be as 
great as possible, but not only that, the blade must be 
rigidly held in every direction with no possible clearance 
to allow of movement, 


wrecked the upper portion of the structure and flying 
fragments slightly injured six persons. According to 
Vulcan, the bin was empty when the explosion occurred 
in it. The supporting steel work prevented rupture of 
the bin walls, so that the force of the explosion was exerted 
upward. The damage was confined to the cupola and main 
roof, on which the débris fell; the frame and machinery 
were uninjured. While the cause has not yet been 
definitely ascertained, it is reported that possibly dust 
in the bin became ignited by a spark. 


THE rapid expansion of the Royal Naval Air Service, 
both in respect of personnel and matériel has rendered 
necessary a re-organisation of the Admiralty Air Depart- 
ment, and their Lordships have decided to place it for 
the future under the direction of a flag officer with the 
title of Director of Air Services. Rear-Admiral C. L. 
Vaughan-Lee has been selected for this appointment. 
The present Director of the Air Department, Commodore 
M. F. Sueter, C.B., has been promoted to the rank of 
Commodore Ist Class, and will be in charge of the matériel 
side of naval aeronautical work, with the new title of 
Superintendent of Aircraft Construction. 


AccorpING to the Birmingham Daily Post, there is a 
marked scarcity of skilled munition workers in the Hales 
Owen district. One firm, which has recently carried out 
extensive improvements to its works, is in want of between 
200 and 300 workmen, and the efforts of the Labour 
Exchanges to meet the demand have so far proved fruit- 
less. Another firm is so badly in need of skilled workers 
that an application has been made to the War-office, 
with the result that about 20 skilled workers who were 
serving in the Army have been sent back to situations. 
Other manufacturers in the nail, rivet and bolt industries, 
who are sub-contractors for Government work, also report 
a serious shortage of labour. 


THE Queensland Treasurer in his Budget speech referred 
to production in the year 1914. ‘It was estimated that 
at the end of the year 1913 the number of factories in 
Queensland was 1838, as compared with 1790 for 1912 ; 
the estimated number of hands employed during 1913 
was 42,363, compared with 40,948 for 1912; that the 
salaries and wages paid were £4,075,191 for 1913, compared 
with £3,699,065 for 1912; the value of raw material used 
in 1913 was estimated at £14,183,539, compared with 





£11,078,954 for the previous year ; the value of the output 
for the year 1913 was estimated at £23,688,789, compared 
with £18,798,904 for 1912; and the value of machinery 
and plant in use during 1913 was estimated at £5,977,387, 
compared with £5,442,471 for 1912. 


THE construction of plant in the United States for the 
extraction of copper from its ores by means of sulphuric 
acid is said to be increasing. After successful experiments 
with small plants of varying capacities, the New Cornelia 
Copper Company is contemplating the erection of a leach- 
ing plant, with a capacity of 4000 tons of ore per diem, 
at a cost of upwards of £600,000. It is calculated that by 
using a large plant the company will be able to attain a 
minimum copper extraction of 80 per cent. The Chili 
Copper Company, which has also obtained very satisfactory 
results, is about to adopt the process on a much more 
extensive scale. It was originally estimated that a recovery 
| of 75 per cent. of the available copper would be made, 
but it is said that in practice a recovery of 90 per cent. 
has been obtained. 

A GLANCE at a list, published in Power, of boiler explo- 
sions that have occurred in the United States during the 
past half-year shows that a large proportion of them, 
44 out of a total of 255, i.e., nearly 17 per cent., arose from 
the failure of cast iron heating boilers. In England there 
is a very prevalent impression that the risk of bursting 
of such boilers is inappreciable owing to the comparatively 
low pressures at which they are ordinarily worked. It 
will be evident, however, that the figures given do not 
bear out this conclusion, and that the necessity for inspec- 
tion is not obviated on this account. The number of 
failures of cast iron heating boilers in this country is small, 
but this is mainly attributable to the small number of 
such boilers employed, and those users who take the 
precaution to have them inspected and insured act wisely, 


On August 26th Mr. A. W. Brightmore held an inquiry 
on behalf of the Local Government Board into the applica- 
tion of the St. Helens Corporation for leave to borrow 
£15,000 for extending the electricity works and providing 
additional plant. It was explained that the applica- 
tion was rendered necessary by the increased demand for 
energy by various firms in the town which were engaged in 
war work. The original estimate was £14,000, but owing 
to the increase in the price of materials they had to ask for 
£15,000. In reply to a question the electrical engineer 
said they hoped that some of the works in the district 
would benefit after the war by capturing German trade, 
and that they might have many successful years before 
them. Councillor Francis, a member of the Electricity 
Committee, said they thought it was eminently necessary 
that the expenditure should be incurred, as there was no 
other way out of the difficulty. 

Mr. P. H. Gate, of the Netherlands Meteorological 
Institute, has apparently established an _ interesting 
relationship between variations in the strength of the 
North-East trade winds and fluctuations in water level 
in the North and Baltic Seas. Means derived from the 
readings of tide-gauges on the shores of these seas show 
an annual period in water level, with a maximum in 
autumn and a minimum in spring, the range being about 
Jin. These variations may depend upon variations in 
the strength of the North Atlantic current, or Gulf Stream 
drift, which in turn depends upon the strength of the 
Gulf Stream, while the latter appears to be related to the 
strength of the trade winds. Mr. Galle finds rather a 
close correspondence between the monthly range in the 
strength of the trade winds and water levels in the above- 
mentioned seas, with a time-lag of about two and a-half 
months. In the case of the Baltic the effect is, however, 
complicated by that of local winds at the entrance to the 
sea, 
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WOOD-WORKING MACHINERY AT CAMMELL, LAIRD AND CO.’S SHIPYARD, BIRKENHEAD 
(For description see page 243) 





























Fig. 16—THREE-DRUM SAND PAPERING MACHINE Pig. 17—DIMENSION SAW BENCH 





























Fig. 18—BLIND STILE MORTISING AND BORING MACHINE Pig. 19—TEN-SPINDLE BORING MACHINE 





























Fig. 20—SECRET DOVETAILING MACHINE Fig. 21—MULTIPLE SPINDLE SECRET DOVETAILING MACHINE 
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Organisation. 


Fo.tiowrne the fashion of the day, Dr. Hele-Shaw 
proposed, in his presidential address to the Engineer- 
ing Section of the British Association that a Com- 
mittee of the Section should be formed to deal with 
the many problems that must be faced by the engi- 
neering trades and professions if they hope to conduct 
successfully the great commercial war that will 
inevitably follow the present military conflict. We 
give on another page an abstracted report of the 
address, from which the general nature of the pro- 
posed Committee and its work may be learned. It 
will be seen that Dr. Hele-Shaw suggests a number of 
different subjects which might be attacked, beginning 
with education and ending with organisation. About 
each separate section much might be written, and if 
we limit ourselves to one it is not because we fail to 
recognise the importance of the others. Organisation, 
Dr. Hele-Shaw said, was by far the most important 
question of any he raised, as it practically embraced 
the others. “‘ The subject of organisation really 
includes the whole of industry. It includes science 
and its relation to manufacture. It includes the 
relation between the employer and employee. It 
includes the workman and his attitude towards new 
devices, labour-saving appliances and output. It 
includes the whole question of the supply of raw 
materials, and even the sale and delivery of the 
finished article.” In each of these separate items the 
speaker saw no reason to doubt that this country 
could hold its own, but as regards the “ arrangement 
of these independent parts with respect to the whole,” 
Germany could teach us a striking lesson. “ From 
the top to the bottom the whole forces of their 
industries are so thoroughly organised that they get 
-all that is humanly possible out of the various factors.” 
The conclusion is that if we are to meet them in 
competition for trade we also must organise as they 
have done. 

Statements of this kind are made so frequently and 
are so tacitly accepted as literally true that there is a 
tendency to forget that many cases are based rather 
upon impressions than upon scientific investigation. 
It has been to the interest of Germany to foster 
belief in her wonderful powers of organisation, and 
she has lost no opportunity of impressing it upon the 
world. By that means she has. gained a reputation 
which has stood her in very good stead. But it has 
not yet been proved, in a way that should satisfy a 
scientific investigator, that, first, the organisation is 
so extensive as our imaginations have -led us to 
believe, and, secondly, that the progress of Germany 
is more attributable to it than to other causes. It 
will be admitted that without organisation no country 
can rise to greatness, and we must not allow the 
apparent splendour of German organisation so to 
blind us that we can see none in our own country. 
As Dr. Schuster remarks in his address to the British 
Association on Tuesday, “ To say that a nation which 
has acquired and maintained an Empire, and which 
conducts a large trade in every part of the world, is 
deficient in organising power is an absurdity.” If 
Germany had been called upon to do in a year what 
we have done in the past twelve months, if she had 
been asked to convert an army of seven hundred 
thousand or so men into one of three million, to 
collect recruits from all parts of an extensive out- 
lying Empire, to transport and to feed, to arm and to 
succour in illness a vast body of men such as this, 
and at the same time to keep a great fleet in being and 
to maintain a fair modicum of foreign trade, if she 
had done all this we should have praised her organisa- 
tion, but at the very moment when we ourselves are 
achieving it, we are able, forsooth, still to hold our- 
selves lacking in the very quality with which we should 
have freely credited her. To explain this paradoxical 
outlook is difficult, but we suggest that the reason is 
to be found in the difference between German methods 
and ours, and we again turn to Dr. Schuster for a 
little illumination. “Much of the current. self- 
depreciation in this respect,” he says, “is due to the 
confusion of what constitutes a true organisation 
with that modification of it which to a great extent 





casts aside discipline and substitutes co-operation. 





discipline, by which I do not mean the discipline 
enforced at the point of the bayonet, but that accepted 
by the individual who voluntarily subordinates his 
personal convictions to the will of .a properly con- 
stituted authority. This discipline is not an inborn 
quality which belongs more to one nation than to 
another; it is acquired by education and training. 
In an emergency it is essential to success, but if it be 
made the guiding principle of a nation’s activity, 
it carries dangers with it which are greater than the 
benefits conferred by the increased facility for 
advance in some directions.” In this Dr. Schuster 
appears to offer co-operation and discipline as two 
separate roads to organisation, but for ourselves we 
should say that it is in fact the combination of the 
two. Organisation is indeed a composition of co- 
operation and discipline, of which the united effort of 
a boat’s crew is a familiar example. We know 
that Germans put much faith in syndicates and 
amalgamations, and that obedience is natural to 
them. Dr. Schuster tells us that there are dangers 
in both things, and we could wish that he had extended 
his examination of these two points. To trade com- 
binations and trusts there have always been objectors 
in this country as in America, but, nevertheless, they 
have become a necessity and many exist, and have 
existed for years, about which the public knows 
nothing. The popular opinion held here is that 
absolutely free competition is best for the purchaser, 
and amalgamations nearly always meet with opposi- 
tion. Before we praise the German system which 
encourages such co-operation, we should know how 
the German people as a whole look upon it. We have 
to ask, for example, if the inhabitants of Germany are 
paying for the development of German foreign trade 
and if they are content to do so. Taking the other 
element of organisation, we understand Dr. Schuster 
to mean, when he refers to the dangers of discipline, 
that the people of a country may lose their sense of 
independence if they are always ruled by a higher 
authority. That, again, is the British view. We 
do not want a subservient people, but a free and active 
community. To get that we have to give up other 
valuable features, but we have counted the freedom 
of Britons as their inalienable right, and it is unlikely 
that the people of this Empire will ever submit to 
the amount of official management which Germans 

‘enjoy.’ On the other hand, that degree of volun- 
tary and willing obedience which is necessary to 
every co-operative effort must be encouraged, and 
both Dr. Hele-Shaw and Dr. Schuster tell us, very 
properly, that we must look to education to develop 
it. The kind of indiscipline which we see in the 
rebellion of trades unionists would ultimately under- 
mine the prosperity of any country. A fuller under- 
standing of the relationship between capital and 
labour, which can only be got by proper education, 
would do much to remove it. Both speakers did 
well to lay stress upon the fact that the change is to 
be sought in this direction. But what is true of 
labour difficulties is true of all other kinds of organi- 
sation. We must not look for a sudden change, and 
we must, through the help of a knowledge of its 
necessity, be allowed to develop our own organisa- 
tion in our own way. We deprecate any attempt to 
introduce here German systems of any kind, not 
because they are German, but because they are not 
British. Baptiste Capefigue, the French historian, 
in discussing Napoleon’s failure to force upon the 
countries he conquered his own ideas of national 
economy, remarks: “ God has imparted to each of 
the various nations a character which is its own 
for good or for evil it is unwise to run counter to it. 

Uniformity may be a plausible idea in 
mathematics, but in the moral organisation of the 
human kind harmony is the result of diversity.” It 
is well to bear this very shrewd observation in mind 
in all arguments which present the systems of foreign 
countries as an example. 

With the smaller questions of organisation we have 
not attempted to deal ; they are very numerous and 
in a great many instances inestimable work could still 
be done. As an example, we may refer to the achieve- 
ments of the Engineering Standards Committee—to 
which Dr. Hele-Shaw paid a just tribute—one of the 
most prolific examples of organisations, embracing 
the two elements of co-operation and discipline, 
which any nation can show. To bring together a 
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large number of discordant interests, to get them 
to agree upon a single mean of all their pro- 
ducts, and to persuade them for the benefit of the 
whole community to adopt certain standards laid 
down, is an undertaking of which this country may 
be justly proud. If the proposed Committee of the 
British Association can do anything of that kind in 
branches of industry untouched by the Engineering 
Standards Committee, the date of the meeting at 
Manchester will be marked with a red-letter. 


Factory and Workshop Illumination. 


THE effects of bad lighting in factories and work- 
shops are recognised and admitted by all. Insufficient 
illumination, we know, injures the worker’s health, 
renders him more liable to accidents than he need be, 
makes proper supervision difficult and decreases the 
quality and the quantity of the work turned out. 
These facts, we say, are generally accepted, and their 
recognition has within the past ten years or so been 
responsible for the devotion of much attention to the 
problems of lighting in industrial buildings and 
in a corresponding great improvement in this direction 
in our factories and workshops. In times gone by 
factory buildings were designed with, it is difficult 
in many cases to say, what prime objects in view. 
To keep the rain out seems at times to have been 
the only ideal of the designer. To-day, the attain- 
ment of efficient natural and artificial illumination 
is properly regarded as in the forefront of the designer’s 
objects, and is known to affect profoundly the entire 
plan of the building. We need only add before passing 
on that, in our opinion, modern ideas on the subject, 
if they can be given proper effect, leave very little 
indeed to be desired. Facts being as thus stated, 
it is more than curious to find that in this country 
there are practically no legislative requirements 
intended to enforce proper lighting conditions. 
What has been done has been done voluntarily. It 
has not been forced upon us by any Act of Parlia- 
ment—except indirectly by the Workmen’s Com- 
pensation Act—or regulation of the Home-office. 
The Factory Act of 1901 is careful to provide for the 
proper heating and ventilation of workshops, &c., 
but as regards proper lighting it treats everything 
except underground bakehouses as non-existent. It 
is very different in most other countries. Here, 
however, no statutory attention of any moment is 
at present paid to the matter, while in at least two 
instances the operation of certain regulations actually 
imposes restrictions on adequate lighting. Thus, 
the London Building Act, 1894, limits the amount of 
window space in laterally lighted rooms to one-half 
of the total wall space. Again, in cotton cloth factories 
a regulation has to be respected providing for the 
maintenance of whitewash on glass roofs each year 
between May 31st and September 15th. 

In January, 1915, Mr. McKenna, then Home 
Secretary, appointed a committee of six gentlemen, 
under the chairmanship of Dr. R. T. Glazebrook, to 
investigate the matter of the adequate and suitable 
natural and artificial lighting of factories and work- 
shops. This committee has now presented its first 
report dealing with the lighting requirements of 
three selected trades, namely, the engineering, 
clothing and textile industries. A summary of the 
conclusions and recommendations arrived at will be 
found printed elsewhere in this issue. Legislation, it 
will be noticed, is clearly foreshadowed. In the 
Factory Act, 1901, the Secretary of State is given 
power to enforce the taking of adequate measures 
for securing and maintaining in every factory and 
workshop a “* reasonable ” temperature and a “ suffi- 
cient’ degree of ventilation. It is now proposed 
that his power should be enlarged so as to require an 
‘adequate and suitable ” amount of illumination in 
every part of the building. The practical importance 
of these actual and suggested measures entirely 
depends upon the interpretation put upon the words 
“ reasonable,” “ sufficient,” “‘ adequate ” and “ suit- 
able.” In the case of heating and ventilation the 
proper interpretation of the terms used need not, 
and we believe does not, occasion much dispute. 
But in the matter of lighting conditions are much less 
simple, and we may expect to find that in practice 
considerable divergence of opinion will arise. It is, 
of course, quite possible to measure illumination in 
units, foot-candles, which are as definitely established 
as the units of temperature. The actual measure- 
ment of lighting intensity, too, is very little more 
difficult than the measurement of temperature, and 
is certainly simpler than the measurement of ventila- 
tion. The just determination of a minimum standard 
is, however, quite another matter. Whatever be 


a man’s occupation, and wherever he may carry it 
out, he requires for purely physiological reasons, if 
he is to be comfortable, a certain minimum tempera- 
ture of his surroundings and a certain minimum 





amount of fresh air per minute. The legal standards 
therefore can, speaking generally, be laid down with- 
out fear of enforcing prodigality on the one hand or 
of encouraging insufficiency on the other. It is not 
so with illumination. Each case, even each machine 
or bench in each workshop, requires separate con- 
sideration. As a striking illustration of the great 
difficulty experienced in settling upon a just minimum 
standard, take the case of calico weaving. Experi- 
ments were conducted for the Committee at the 
National Physical Laboratory on the amount of 
light necessary to make the threads of the warp and 
weft of blue calico just visible. Very light blue 
calico required an illumination of one foot-candle to 
be directed upon it before its threads were visible in a 
darkened room. Light blue material required more, 
some two foot-candles being found necessary. Full 
blue calico required four foot-candles and dark blue, 
nearly black, took over ten. Obviously, then, a 
just standard of illumination cannot be settled by 
reference merely to the fact that the machine is a 
loom, but must take cognisance of the particular 
nature of the cloth being woven. The fact of the 
matter is that we do not see an object by reason of 
the amount of light directed upon it, but by the 
amount of light which it reflects. It is not the illumi- 
nation that settles the matter, but the surface bright- 
ness. The Teddington experiments on calico point 
very strongly towards the belief that a certain con- 
stant amount of surface brightness must be attained 
in all the samples before they become visible. The 
dark blue calico reflects only about a tenth of the light 
reflected by the light blue material. It must there- 
fore be illumined by about ten times as much light 
before its surface brightness is brought up to that 
amount, constant apparently for all, which will make 
its threads visible. If there is such complexity in 
settling the illumination standard for a textile mill 
as is here indicated, can we expect to find the con- 
ditions.in an engineering workshop more amenable 
to the adoption of a uniform standard ? Obviously 
not. Each shop, each machine, each bench clearly 
requires separate treatment. 

Theoretically, the prescription of a minimum 
standard of illumination is desirable. In practice, 
we feel certain, the enforcement of a just’ standard 
would produce intolerable complexity. At present 
shop lighting is dictated on a generous scale in every 
up-to-date factory, because it is clearly recognised 
that parsimony in this matter is very false economy 
indeed. The lighting arrangements are not planned 
with the aid of a photometer because no one can 
calculate beforehand how much light will be required 
and how much will be obtained by any suggested 
arrangement. Experiénce alone guides us in the 
matter and our general impressions are a far safer 
and quicker means of determining whether the light- 
ing provided is sufficient or not than any photo- 
metric measurement. By all means let the factory 
inspector have power to enforce adequate and suitable 
illumination. It is urgently required in not a few 
shops. But let the*determination of whether the 
lighting is adequate and suitable rest with the worker's 
and the factory inspector's experience and general 
impressions and not upon photometric measurements 
and legal niinimum standards which cannot be made 
justly applicable to more than a few isolated sets of 
conditions. 








THE COMMON AIMS OF SCIENCE AND 
HUMANITY. 


By Professor ARTHUR SCHUSTER, F.R.S.* 


WHEN we glance at the various occupations of the 
working parts of a nation, comprising the student 
who accumulates or extends knowledge, the engineer 
who applies that knowledge, the geologist or agri- 
culturalist who discloses the store of wealth hidden in 
the soil, the commercial man who distributes that 
wealth, it seems as if we ought to be able to name 
the qualities of intellect and temperament which in 
each pursuit are most needed to carry out the work 
successfully. But on trying to define these qualities 
we soon discover the formidable nature of the task. 
Reasoning power, inventive power and sound bal nce 
of judgment are essential attributes in all cases, and 
the problem is reduced to the question whether there 
are different varieties of the attributes which can be 
assigned to the different occupations. 

What is essential, to my mind, is to treat the ques- 
tion seriously, and to dismiss the vague generalities 
which, by drawing an artificial barrier between 
different groups of professions, try to cure real or 
imaginary defects through plausible though quite 
illusory remedies. All these recommendations are 
based on the fallacy that special gifts are associated 
with different occupations. Sometimes we are recom- 
mended to hand over the affairs of the nation to men 
of business; sometimes we are told that salvation 
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can only be found in scientific methods—what is a 
man of business, and what is a scientific method ? 
If you define a man of business to be one capable of 
managing large and complicated transactions, the 
inference becomes self-evident ; but if it be asserted 
that only the specialised training in commercial 
transactions can develop the requisite faculties, the 
only proof of the claim that could be valid would be 
the one that would show that the great majority of 
successful statesmen or political leaders owed. their 
success to their commercial experience. On the other 
hand, every method that leads to a correct result 
must be called a scientific method, and what requires 
substantiating is that scientific training is better t).an 
other training for discovering the correct method. 
This proof, as well as the other, has not been, ani, I 
think, cannot be, given. When, therefore, one ian 
calls for the conduct of affairs ‘‘ on business lines ” 
and the other clamours for scientific methods, tiiey 
either want the same thing or they talk nonsense. 
The weak point of these assertions contrasting different 
classes of human efforts is that each class selects its 
own strongest men for comparison with the weakest 
on the other side. a 

The most fatal distinction that can be made is ‘he 
one which brings men of theory’ into opposition to 
men of practice, without regard to the obvious truth 
that nothing of value is ever done which does ot 
involve both theory and practice ; while theory is 
sometimes overbearing and irritating, there «are 
among those who jeer at it some to whom Disravc|i’s 
definition applies: the practical man is the man \w ho 
practises the errors of his forefathers. With refined 
cruelty Nemesis infects us with the disease most 
nearly akin to that which it pleases us to detect in 
others. It is the most dogmatic of dogmatics who 
tirades against dogma, and only the most hopeless 
of theorists can declare that a thing may be right in 
theory and wrong in practice. 

Why does a theory ever fail, though it may be 
sound in reasoning ? It can only do so because every 
problem involves a much larger number of conditions 
than those which the investigator can take into 
account. He therefore rejects those which he believes 
to be unessential, and if his judgment is at fault he 
goes wrong. But the practical man will often fail 
for the same reason. When not supported by 
theoretical knowledge he generalises the result of an 
observation or experiment, applying it to cases where 
the result is determined by an altogether different 
set of conditions. To be infallible, the theorist would 
have to take account of an infinite number of cir- 
cumstances, and his calculations would become un- 
manageable, while the experimenter would have to 
perform an infinite number of experiments, and both 
would only be able to draw correct conclusions after 
an infinite lapse of time. They have to trust their 
intuition in selecting what can be omitted with 
impunity, and, if they fail, it is mainly due to the 
same defect of judgment. And so it is in all pro- 
fessions: failure results from the omission of essential 
considerations which change the venue of the problem. 

Though theory and practice can only come into 
opposition when one of them is at fault, there is 
undoubtedly a contrast in character and tempera- 
ment between those who incline more towards the 
one and those who prefer the é6ther aspect: some 
like a solitary life at the desk, while others enjoy 
being brought into contact with their fellows. There 
have at all times been men predestined by nature to 
be leaders, and leadership is required in all branches 
of knowledge—the theoretical as well as the more 
active pursuits ; but we must guard against accepting 
a man’s estimate of his own power to convert his 
thoughts into acts. In the ordinary affairs of life 
a man who calls himself a man of action is frequently 
only one who cannot give any reasons for his actions. 
To claim that title justly a man must act deliberately, 
have confidence in his own judgment, sufficient 
tenacity of purpose to carry it through, and sufficient 
courage to run the unavoidable risks of possible 
failure. These risks may be trivial or they may be 
all-important. They may affect the reputation of 
one unit of creation or involve the whole life of a 
nation, and according to the greatness of the issue 
we shall honour the man who, having taken the risk, 
succeeds. But whether the scale be microscopic or 
interstellar, the essence of the faculty of blending 
theory and practice is the same, and both men of 
books and men of action are to be found in the 
philosopher’s study and the laboratory, as well as in 
the workshop or on the battlefield. 

In his presidential address, delivered to this 
Association in 1899, Sir Michael Foster summarised 
the essential features of the scientific mind. Above 
all other things he considered that its nature should 
be such as to vibrate in unison with what ‘it is in 
search of ; further, it must possess alertness, and 
finally moral courage. Yet after enumerating these 
qualities, he arrives at the same result which I have 
tried to place before you, that there are no special 
peculiarities inherent in the scientific mind, and he 
expresses this conclusion in the following words : 

‘“‘ But, I hear someone say, these qualities are not the 
peculiar attributes of the man of science, they may be 
recognised as belonging to almost everyone who has 
commanded or deserved success, whatever may have 
been his walk in life. That is so. That is exactly 
what I would desire to insist, that the men of science 
have no peculiar virtues, no special powers. They are 








Sepr. 10, 1915 


THE ENGINEER 


253 








— 
ordinary men, their characters are common, even 
commonplace. Science, as Huxley said, is organised 
common-sense, and men of science are common men 
drilled in the ways of common-sense.” 

If we must avoid assuming special intellectual 
qualities when we speak of groups of men within 
one country, we ought to be doubly careful not to do 
go without good reason in comparing different nations. 
So-called national characteristics are in many cases 
matters of education. and training ; and, if I select 
one 9s an example, it is because it figures so largely in 
public discussions at the present moment. I refer 
to that expedient for combining individual efforts 
which goes by the name of organisation. An efficient 
organisation requires a head that directs and a body 
that obeys; it works mainly through discipline, 


which is its most essential attribute. Every institu- 
tion, every factory, every business establishment is 
a coniplicated organism, and no country ever came 
to prominence in any walk of life unless it possessed 
the ability to provide for the efficient working of such 
organisms. To say that a nation which has acquired 


and maintained an Empire, and which conducts a 
large trade in every part of the world, is deficient in 
organising power is therefore an absurdity. Much of 
the current self-depreciation in this respect is due to 
the confusion of what constitutes a true organisation 
with that modification of it which to a great extent 
casts aside discipline and substitutes co-operation. 
Though much may be accomplished by co-operation, 
it is full of danger in an emergency, for it can only 
work if it be loyally adhered to ; otherwise it resembles 
a six-cylinder motor in which every sparking plug 
is allowed to fix its own time of firing. Things go well 
so long as the plugs agree ; but there is nearly always 
one among them that persists in taking an independent 
course and, when the machine stops, complains that 
the driver is inefficient. The cry for organisation, 
justifiable as it no doubt often is, resolves itself 
therefore into a cry for increased discipline, by which 
I do not mean the discipline enforced at the point of 
the bayonet, but that accepted by the individual who 
voluntarily subordinates his personal convictions to 
the will of a properly constituted authority. This 
discipline is not an inborn quality which belongs more 
to one nation than to another; it is acquired by 
education and training. In an emergency it is essen- 
tial to success, but if it be made the guiding principle 
of a nation’s activity it carries dangers with it which 
are greater than the benefits conferred by the increased 
facility for advance in some directions. 

If we look for distinctions between different 
individuals, we may find one in their leanings either 
towards the larger aspects of a question or the micro- 
scopic study of detail. The power of focussing simul- 
taneously the wider view and the minute observation 
is perhaps the most characteristic attribute of those 
who reach the highest eminence in any profession, 
but the great majority of men have a notable pre- 
dilection for the one or other side. Though it is 
indispensable for a scientific man to study the details 
of the particular problem he is trying to solve, there 
are many who will lose interest in it as soon as they 
believe they can see a clear way through the difficulties 
without following up their solution to its utmost 
limits. 

It was once a popular fallacy to assume that the 
laws of Nature constituted an explanation of the 
phenomena to which they applied, and people then 
attached importance to the belief that we could 
gauge the mind of the Creator by means of the laws 
which govern the material world, just as we might 
trace the purpose of a human legislator in an Act of 
Parliament. As this archaic interpretation was 
abandoned, philosophers went, in accordance with 
what politicians call the swing of the pendulum, to 
the other extreme. We can explain nothing, they 
said—in fact, we can know nothing—all we can do 
is to record facts. This modesty was impressive and 
it became popular. I know, at any rate, one scientific 
man who has acquired a great reputation for wisdom 
by repeating sufficiently often that he knows nothing, 
and, though his judgment may be true, this frame of 
mind is not inspiring. As a corrective to the older 
visionary claims, which centred round the meaning 
of the word ‘“ explain,” the view that the first task 
of science is to record facts has no doubt had a good 
influence. Kirchhoff laid it down definitely that the 
object of science is to describe Nature, but he did 
not thereby mean that it should be confined to record- 
ing detached observations: this would be the dullest 
and most unscientific procedure. Description, in the 
sense in which Kirchhoff uses it, consists in forming 
a comprehensive statement gathering together what, 
till then, was only a disconnected jumble of facts. 
Thus the apparently quite irregular motions of the 
planets, as observed from the earth were first collected 
in tabular form. This was a necessary preliminary 
but was not in itself a scientific investigation. Next 
came Kepler, who by mears of three laws summed up 
the facts in their main outlines, and the description 
then took a more refined form, substituting half a 
page of printing for volumes of observations. Finally, 
Newton succeeded in predicting the planetary move- 
ments on the assumption of a gravitational attraction 
between all elements of matter. According to Kirch- 


hoft, the chief merit of this discovery would lie in its 
condensing Kepler’s three laws into one hypothesis. 
r his point of view is not necessarily opposed to th t 
of Poincaré, because it is exactly the simplicity of 





Newton’s explanation that appeals most strongly to 
our esthetic sense, but there is an important difference 
in the manner of expression. However beautiful an 
idea may be, it loses its effect by being placed before 
us in an unattractive form. This criticism also applies 
to Mach, according to whom the object of science is 
to economise thought, just as it is the object of a 
machine to economise effort. Logically, this defini- 
tion is justified, and it may be the best that can be 
given, if we prefer using a technical expression to con- 
fessing an emotional feeling. But why should we do 
so? Is it not better to recognise that human intelli- 
gence is affected by sentiment as much as by reasoning ? 
It is a mistake for scientific men to dissociate them- 
selves from the rest of humanity by placing their 
motives on a different, and at the best only super- 
ficially higher, level: When an adventurous spirit, 
for instance, desires to organise an expedition to 
unknown regions of the world, we try to induce our 
Governments to. provide the necessary funds by 
persuading them, and incidentally ourselves, that 
we do so because important scientific results may be 
expected from the expedition. This may actually 
be the case, but we are mainly affected by the same 
motives as the rest of the community: if the truth 
be told, we are as curious as they to know what every 
corner of the earth looks like, and we join them in 
wishing to encourage an enterprise requiring persever- 
ance and involving danger. 

I fully realise that the wish to justify one’s own 
work in the @yes of the world will always lead to 
fresh attempts'to find a formula expressing the objects 
which we desire to attain. Enough, however, has 
been said to show that the definition must take 
account of sentiment, without insisting too much 
upon it. . Nor can we hope, in view of the variety of 
intellectual and emetional pleasures which combine 
to create the charm of science, to include all points 
of view, but if I were forced to make a choice I should 
say that the object of science is to predict the future. 
The wish to know what lies before us is one of the 
oldest and most enduring desires of human nature ; 
often, no doubt, it has degenerated and given rise 
to perverted and ignoble longings, but its accom- 
plishment, when it can be achieved by _ legitimate 
inquiry, is a source of the purest and most satisfying 
enjoyment that science can give. We feel that enjoy- 
ment each time we repeat an old and perhaps 
hackneyed experiment. The result is known before- 
hand, but be it only that we expect the colour of a 
chemical precipitate to be green or yellow, be it only 
that we expect a spot of light to move to the right or 
left, there is always a little tremor of excitement at 
the critical moment and a satisfying feeling of 
pleasure when our expectation has been realised. 
That pleasure is, I think, enhanced when the experi- 
ment is not of our own making, but takes place un- 
controlled by human power. In one of Heine’s little 
verses he makes light of the tears of a young lady who 
is moved by the setting sun. ‘“‘ Be of good cheer,” 
the poet consoles her, “this is only the ordinary 
succession of events: the sun sets in the evening and 
rises in the morning.”’ If Heine had been a man of 
science, he would have known that the lady’s tears 
found a higher justification in the thought of the 
immutable and inexorable regularity of the sun’s 
rising and setting than in the fugitive colour impres- 
sion of his descent below the horizon, and that her 
emotions ought to be intensified rather than allayed 
by the thought of his resurrection in the morning— 
everybody’s life contains a few unforgettable moments 
which, at quite unexpected times, will vividly rise 
in his mind, and there are probably some in this hall 
who have experienced such moments at the beginning 
of a total eclipse of the sun. They have probably 
travelled far, and gone through months of prepara- 
tion, for an event which only lasts a few minutes. 
The time of first contact is approaching, in a few 
seconds the moon is about to make its first incision 
in the solar disc, and now the observer’s thoughts 
come crowding together. What if there were a 
mistake in our calculations ? What if we had chosen 
a spot a few miles too far north or too far south ? 
What if the laws of gravitation were ever so little at 
fault ? But now at the predicted time, at the calcu- 
lated spot on the sun’s edge, the dark moon becomes 
visible, and the feeling of relief experienced concen- 
trates into one tense instant all the gratitude we owe 
those who have given precision to the predictions of 
celestial movements, leaving them expressible by a 
simple law which can be written down in two lines. 
It is this simplicity of the law of gravitation, and its 
accuracy, which some day may show limitations, but 
has hitherto withstood all tests, that gives to 
astronomy its pre-eminence over all sciences. 

Indeed, if we classify the different sections into 
which science may be divided, I think it may be said 
that their aim, in so far as it is not purely utilitarian, 
is always either historic or prophetic ; and to the 
mathematician, history is only prophecy pursued in 
the negative direction. It is no argument against 
my definition of the objects of science, that a large 
section of its sub-divisions has been, and to some 
extent still is, mainly occupied with the discovery 
and classification of facts ; because such classification 
can only be a first step, preparing the way for a 
correlation into which the element of time must enter, 
and which therefore ultimately must depend either 
on history or prophecy. 

Latterly, men of science, and in particular physi- 





cists, have given increased attention to the intrinsic 
meaning of the concepts by means of which we 
express the facts of Nature. Everything—who can 
deny it ?—is ultimately reduced to sense impressions, 
and it has therefore been asserted that science is 
the study of the mind rather than of the outside 
world, the very existence of which may be denied. 
The physicist has thus invaded the realm of philosophy 
and metaphysics, and even claims that kingdom as 
his own. Two effects of these efforts, a paralysing 
pessimism and an obscure vagueness of expression, 
if net of thought, seriously threatened a few years ago 
to retard the healthy progress of the study of Nature. 
If the outside world were only a dream, if we never 
could know what really lies behind it; the incentive 
which has moved those whose names stand out as 
landmarks in science is destroyed, and it is replaced 
by what? By a formula which only appeals to a 
few spirits entirely detached from the world in which 
they live. Metaphysicians and physicists will con- 
tinue to look upon science from different points of 
view, and need not resent mutual criticisms of each 
other’s methods or conclusions. For we must remem- 
ber that most of the good that is done in this world 
is done by meddling with other people’s affairs, and 
though the interference is always irritating and fre- 
quently futile, it proves after all that our interests 
converge towards a common centre. 

I have warned you at the beginning of this discourse 
not to beat the utilitarian drum too loudly, and I 
have laid stress throughout on the idealistic side, 
though the most compelling events of the moment 
seem to'drive us in the other direction, and the near 
future will press the needs of material prosperity 
strongly upon us. I must guard myself, therefore, 
against one criticism which the trend of my remarks 
may invite. At times, when the struggle for existence 
keeps masses in permanent bondage, in a society in 
which a multitude of men and women have to face 
starvation, and when unfortunate, though purely 
accidental, surroundings in childhood drive the weak 
into misery, is it not futile to speak of esthetic 
motives ? Am I not, while endeavouring to find a 
common bond between all sections of the community, 
in reality drawing a ring round a small and privileged 
leisured class, telling them these enjoyments are for 
you and for you alone ? Should I not have found a 
surer ground for the claims of science in its daily 
increasing necessity for the success of our manu- 
factures and commerce ? 

I have said nothing to indicate that I do not put 
the, highest value on this important function of 
science, which finds its noblest task in surrendering 
the richness of its achievements to the use of humanity. 
But I must ask you to reflect whether the achieve- 
ment of wealth and power, to the exclusion of higher 
aims, can lead to more than a superficial prosperity 
which passes away, because it carries the virus of 
its own doom within it. Do we not find in the worship 
of material success the seed of the pernicious ambition 
which has maddened a nation, and plunged Europe 
into war ? Is this contempt for all idealistic purposes 
not responsible for the mischievous doctrine that the 
power to possess confers the right to possess, and 
that possession is desirable in itself without regard to 
the use which is made of it ? I must therefore insist 
that if we delight in enlisting the wealth accumulated 
in the earth, and all the power stored in the orbs of 
heaven, or in the orbits of atomic structure, it should 
not be because we place material wealth above intel- 
lectual enjoyment, but rather because we experience 
a double pleasure if the efforts of the mind contribute 
to the welfare of the nation. When Joule taught us 
to utilise the powers at our disposal to the best advan- 
tage he did it not—and his whole life is a proof of it— 
to increase either his own wealth or that of the 
nation, but because, brought up in commercial life 
and deeply imbued with the deep insight and genius 
of science, he found his greatest delight in that very 
combination of esthetic satisfaction and _ useful 
achievement which Poincaré has so well described. 
And, again, when another of our fellow-citizens, 
Henry Wilde, showed how electrical power can be 
accumulated until it became an efficient instrument 
for the economic transmission of work, he found his 
inspiration in the intellectual gratification it gave him, 
rather than in the expectation of material gain. I am 
drawing no ring round a privileged class, but urge 
that the hunger for intellectual enjoyment is universal 
and everybody should be given the opportunity and 
leisure of appeasing it. The duty to work, the right 
to live and the leisure to think are the three prime 
necessities of our existence, and when one of them 
fails we only live an incomplete life. 

In the struggle which convulses the world, all 
intellectual pursuits are vitally affected, and science 
gladly gives all the power she wields to the service 
of the State. Sorrowfully, she covers her face because 
that power, accumulated through the peaceful efforts 
of the sons of all nations, was never. meant for death 
and destruction; gladly she helps, because a war 
wantonly provoked threatens civilisation, and only 
through victory shall we achieve a peace in which 
once more science can hold up her head; proud of 
her strength to preserve the intellectual freedom 
which is worth more than material prosperity, to 
defeat the spirit of evil that destroyed the sense of 
brotherhood among nations, and to spread the love 
of truth. 
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FOREBAY AND POWER HOUSE! 


AN INTERESTING HYDRO-ELECTRIC PLAN 
IN NEW ZEALAND. : 


OF recent years there has been a great development in 
hydro-electric power plants in New Zealand, and many 
rivers and streams have been harnessed. 
however, one hears of such a plant being situated over 














CONSTRUCTING FERRO-CONCRETE OPEN FLUME 


2000ft. above sea-level, but such an one exists at a 
rising town called Ohakune, on the North Island Main 
Trunk Line. But a few years ago this town was but a 
bush settlement ; now it is a go-ahead borough, and in 
the locality are some of the biggest sawmills in the 
Dominion. Ohakune is situated in the midst of mountain- 
ous country, there being Ruapehu and Tongariro, both 
snow-capped, and the volcano Ngaruhoe in the distance. 
Ruapehu is the nearest, and it is the source of many 


| rivers. From one of these, the Mangawhero, really a 


tributary, which flows through the town, Ohakune gets 
the power for its hydro-electric scheme. It is estimated 


| that there is sufficient fall to supply electricity for lighting 


It is not often, | 
| ing gate into a flume, which conveyed it to the power 


and power-houses for several years to come. 
A low rubble dam was thrown across the Mangawhero 
River and the water diverted through a screen and regulat - 


station, less than half a mile distant. The flume has a 
cross section of 5ft. by 4ft. 9in., with a fall of 1 in 1200 
throughout its length and is constructed chiefly of concrete. 


| Where it crosses under the roads it has been roofed over 
| with ferro-concrete, as shown in one of the illustrations, 


and where it is carried over creeks or on artificial 


fillings timber has been used. 
At the extreme end of the fluming the water enters 
the forebay shown in the back view of the power-house. 


| The forebay is designed with a long spillway capable of 





taking all the water the flume can carry—the equivalent 
of 250 horse-power. When the turbines are not in use 
the water discharges over the spillway and down a race 
floored with brick into the underground tail race, which 
also leads the water from the turbines into the river, about 
3} chains away. The forebay is fitted with a sludge valve 
which can be used for discharging into the tail race any 
silt which comes down the flume. Screens are also pro- 
vided for holding back any débris which might injure the 
turbines. From the forebay two penstocks of riveted 
steel pipe, each 27in. in diameter, convey the water to 
the turbines in the power-house below, and provision has 
been made for the installation at a later date of a stand-by 
unit. 

The present plant consists of two reaction Francis-type 
turbines made by Boving and Co., each designed to give 
100 brake horse-power under a total head of 40ft. The 
turbines run at a normal speed of 600 revolutions per 
minute and each is controlled by a Boving patented 
automatic oil-pressure governor guaranted to control the 
turbines with a momentary variation of speed not exceed- 
ing 3 per cent. with 25 per cent. change of load. 6 per cent. 
with 50 per cent. change of load, and 15 per cent. speed 


| variation with full load thrown on or off. The fly-wheels 
are of cast steel accurately balanced and proportioned | 


to prevent a pressure rise in the pipe line exceeding 40 per 
cent. of the normal when full load is suddenly thrown off 
the turbines. To each turbine is direct-connected through 
a flexible coupling a 60 kilovolt-ampére revolving field 
three-phase alternator, generating at 2400 volts 50 periods. 
These alternators are fitted with ten poles and are star- 
connected with the neutral terminal earthed. The exciter 


is direct-coupled to each alternator shaft and bracketed | 


on the same bed-plate, making a very compact arrange- 
ment. The alternators as well as the switch gear and 
instruments were manufactured by the British Westing- 


house Electric and Manufacturing Company, Limited, | 


Manchester. 

The switchboard is fitted with all necessary instruments 
for indicating the current supply, and the machinery is 
well protected by Westinghouse lightning arresters placed 
on the wall behind the switchboard. For the protection 
of anyone working on the outside lines isolating switches 
are also fitted to the outgoing feeders. 

Storage of water is being provided for by the diversion 


INTERIOR OF POWER2 HOUSE 


of the Mangawhero into an extinct crater situated a short 
distance from the intake. The power-house is 50ft. long 
by 24ft. wide. The foundation walls are in concrete, 
raised 2ft. 6in. above the ground-level, and the super- 
structure consists of a timber framing lined inside and 
out with Poirlite. The concrete walls outside have been 
rough cast. 

The poles used throughout the transmission lines are 














CONSTRUCTING FERRO-CONCREIE COVERED FLUME 


of natural round Australian ironbark, the cross-arms being 
of best North Island rata. The reticulation system is 
fed at 230 volts for lighting and 400 volts for power- 
1-20 kilowatt, 2-10 kilowatt, and 1-5 kilowatt trans. 
| formers are mounted on poles at different parts. Seventy- 
| five street lamps, each of 50 candle-power, have been 
| provided for the lighting of the streets. The brackets 
| used are of neat design, with special reflectors formed to 
‘the correct curvature for the effective reflection and 
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HEAVY CATERPILLAR TRACTOR 
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diffusion of the light. The system is being largely 
employed for lighting and power purposes. The borough 
council is connecting private residences on a monthly 
time-payment system where owners are not in good 
circumstances. 

A loan of £9000 was raised by the Ohakune Borough 
to instal the system, which was designed and carried out 
by a firm of electrical engineers in the Dominion, Messrs. 
Turnbull and Jones, Limited. 








AN AMERICAN CATERPILLAR TRACTION 
ENGINE. 

Tue “ caterpillar’’ as a substitute for the driving 
wheels of traction engines and similar machines has 
become very popular with American builders and users 
of this class of machinery, but in general a leading axle 
and pair of wheels is used to carry the load of the front 
part of the machine and to provide for steering. Some 
small machines carried entirely by the ‘‘ caterpillars ”’ 
have been built, and were illustrated recently in THE 
ENGINEER, but a larger machine having a 45 horse-power 
petrol engine and weighing about seven tons is shown 
in the accompanying view. 

The caterpillar track is l5in. wide, or 30in. for use on 
very soft ground. It is built up of cast steel links and 
shoes, each casting forming a corrugated track plate 
with two parallel links behind it. These castings are 
fitted together with case-hardened steel pins and spacing 
sleeves. The links engage the end sprockets, the rear 
sprocket on each side being driven from the engine by 
gearing, while the forward sprocket is an idler. There is 
no differential gear, but the two caterpillars are driven 
independently, and the machine is steered by controlling 
their relative speeds. For making very short turns 


_one is stopped and held by a foot brake while the other 


is working, while if they are run in opposite directions 
the machine can turn in about its own length. 

Between the sprockets is a frame in which are mounted | 
five flat tired wheels, which ride on the back of the cater- 
pillar links, and so transmit the weight over the whole 
hearing area of the track. The frame is hinged to allow 
of vertical movement and thus give a flexible bearing | 
enabling the caterpillar to accommodate itself to surface 
irregularities. The main frame which carries the engine | 
and gearing is mounted on these side frames, heavy | 
springs being placed between them to take up shock and | 
jar. | 
i The distance between the sprocket shafts is 6ft. 8in. | 
The bearing surface upon the ground is about 2400 and } 
4800 square inches for the narrower and broader cater- | 
pillar tracks, with weights of about 6 Ib. and 3 Ib. per | 
square inch respectively. The machine has two forward | 
and two reverse speeds, 2} and 3} miles an hour in each | 
direction. These ‘“ all-caterpillar”” machines are used | 
for hauling wagons for road construction work, hauling | 
excavator ploughs for drain-tile ditches, and for general | 
haulage and agricultural work. They are built by the | 
Holt Manufacturing Company, of Peoria, U.S.A. 








WATER SOFTENER. 


WE illustrate herewith a water softener recently erected | 
by Mr. William Boby at London Bridge Station for the | 
London, Brighton and South Coast Railway Company, 
which is interesting as being an adaptation of a design | 
to suit a particular site. The special form of the vertical | 
main tank will be observed. The capacity of the plant | 
18 10,000 gallons per hour, the water being rendered soft 
tor feeding the boilers of locomotives. The mechanism 
18 the positive automatic gear manufactured by the Boby 
firm, which amongst other details provides for adjustment 
of the proportion of reagents to the water without inter- 


fering with continuous working or altering the strength 
of the reagent solution. The firm’s special means for 
ensuring ejection of all the sludge is provided. Another 
feature is that the machine is charged with its reagents 
from ground level, there being no necessity for the 
attendant to go to the top for this purpose. It may be 
noted that the conical vessels at the left side do not form 














BOBY WATER SOFTENER AT LONDON BRIDGE STATION 


a portion of the working parts of the plant. They belong 
to a previous plant of another make which was replaced 
by the Boby machine, and now serve only as supports 
for a ladder and platform. 








H.M. Consut-GENERAL at Shanghai reports that the 
importation of machinery and the installation of electric 
lighting apparatus in China is worthy of the closest study 
by British firms who are interested in the machinery 
market. China shows a vigorous and increasing demand 
for electricity in all its branches. The Shanghai municipal 
electricity works supplied over 40,000,000 units during 
1914, as compared with 21,000,000 units in the preceding 
year; 1500 radiators have been installed in Chinese 


| houses, and small motors are very popular. The installa- 


tion of plant in the interior requires special measures, and 
cannot be attempted without efficient local representation. 
The business was largely in the hands of German firms, 


| mainly because they were willing to undertake entire 
contracts and to finance them. 


British firms, however, 
have realised the possibilities of the market, and those 
who have been sufficiently enterprising to meet the local 
conditions are being amply repaid for their trouble, whilst 
their work has given the greatest possible satisfaction to 
Chinese companies on whose behalf contracts have been 
undertaken. British installations have recently been 
completed for the great cities of Soochow, Changchow and 
Yangchow, in the Province of Kiangsu, and for Ningpo, 
in the Province of Chehkiang, whilst a very large number 
of smaller plants and dynamos have been supplied for 
lighting small towns, missions and factories. 





BRITISH ASSOCIATION. 
ADDRESS TO THE ENGINEERING SECTION BY H. 3. 
HELE-SHAW, D.Sc., LL.D.,* F.R.S., M. Inst. C.E. 
PRESIDENT OF THE SECTION. 


THE preparation and delivery of a Presidential Address is 
usually a pleasant and not difficult task, although it seems to 
be the custom mildly to intimate to the contrary. In ordinary 
times the President chooses a subject on which he has done 
some work and with which he is therefore familiar, and with 
which, moreover, his name is more or less associated. If this 
had been an ordinary time, I should have liked to deal with the 
fascinating subject of mechanical locomotion, and to review 
what has taken place, let us say, since the meeting of the British 
Association held in Manchester rather more than half a century 
ago. But the time is not an ordinary one, for the war which 
a year ago cast its shadow over the meeting of the British 
Association in Australia has, as the months have passed by, 
gradually unfolded the most terrible page in the history of the 
world. Fortunately, we now all know that our determination 
at any cost to ourselves to stand by our treaty obligation to a 
weaker country was really a fateful moment in the history of 
our Empire. Had we then failed, such failure would have 
spelt our own doom. 

This is not the place to dwell at any length on this subject ; 
but I cannot help pointing out that the whole attitude of scientific 
and professional men in this country at the beginning of the war 
shows how little they realised the real nature of what was before 
us. Thus my own predecessor, after the war had begun, in his 
Presidential Address in’ Australia, used the words, “‘ The dis- 
coveries in pure science and their innumerable applications to 
practical ends are ever a potent factor working for the common 
good,”” The truth is that the great majority of us did not 
realise to what uses science would be put in the mutilation 
and destruction of our fellow-creatures. Still, we are told by 
soldiers that practically any applications of science constitute 
legitimate warfare, and that the only way to escape from 
destruction ourselves is to employ all the resources of science 
in our own defence. It is on these grounds that the meeting 
of the British Association for the Advancement of Science ha~ 
been held this year, because science is proving such an all- 
important factor in the present war, and it behoves us all, then, 
who are members of it to show that the British Association, 
which has rendered such great services to the country in the 
past, can bear its share of the burden to-day. 

I assume that we are all agreed upon this point, and it remains 
to consider the best way in which such a work can be carried 
out. Understanding from the President that he is dealing 
with the question from the point of view of the whole Associa- 
tion, I need only deal with the matter as far as it concerns our 
Section. After discussing the matter with our Secretary and 
several of my predecessors-in the chair, I suggest that we con- 
tinue the three Research Committees already in existence, 
but do not institute a fresh one, forming instead a Special 
Committee, the purpose of which I propose to lay before you. 
The object of the proposed committee is twofold. The first 
of these would be to undertake any work which may be of use 
in an advisory capacity or by research, or, indeed, in any other 
way for direct assistance in the war. This would, of course, 
be a temporary object of the Committee, but, nevertheless, a 
real one. I need not go into all that may be done in this direc- 
tion by the Committee, but one step will be to place ourselves 
at the service of the Ministry of Munitions for such work. 

With regard to the second purpose, the matter stands on a 
rather different footing. We were in many respects quite 
unprepared for the war on which we have entered, and though 
this offers one of the most powerful arguments in refutation of 
the charge that we deliberately entered the war for sinister 
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purposes, it will be very disastrous if we repeat our unprepared- 
ness when the war ceases, and we shall deserve the worst that 
can happen to us. When peace is conchided it will only be a 
relude to another wer, and a war which will recommence with 
ar greater energy on the part of our enemy than before, viz., 
the war of commerce, and the latter will be almost as serious for 
us as the more sanguinary one. It does not, however, want 
evidence to convince any practical person of the folly of thinking 
that a keen and virile nation having more than one hundred 
million inhabitants is going to be crushed out of fierce and 
vengeful competition, whatever the end of the war may be. We 
shall better appreciate what this competition will mean if we 
consider the marvellous progress made by Germany during the 
last half-century in the arts and manufactures. ‘Although we 
cannot say that this is absolutely measured by progress in the 
production of iron and steel, or even say that the corresponding 
rate of increase in production during that period by this country 
directly measures our progress relatively to Germany, still it 
does afford some indication in the case of the engineeriny 
industry. - Probably few of us have ever realised what I can show 
you by means of graphic curves of production of iron and steel. 
For these curves I am indebted to the kindness of the Secretary 
of the Tariff Commission, who was good enough to prepare theni 
specially for my address, although I do not, of courst, put them 
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forward here as a tariff argument. The four diagrams—Figs. 
1, 2, 3 and 4—represent annual production in ordinates and the 
corresponding years by abscisse, the production of the United 
Kingdom being shown throughout in full lines and that of 
Germany by dotted lines. Taking first Fig. 1, we have the 
actual production of pig iron for the last fifty years, and we can 
see at a glance the much more rapid rate of comparative produc- 
tion in Germany in recent years. When we come to the per- 
centage relatively to the world’s production, we see that while 
Germany is steadily rising, even in comparison with whole 
world output, the production of the United Kingdom is falling 
at an even more rapid rate than that of Germany is rising ; 
for whereas fifty years ago it was more than half the production 
of the whole world, it is now only 13 per cent., whereas Germany’s 
percentage, which fifty years ago was only 10 per cent., has now 
risen to 25 per cent. of the whole world production. 

Figs. 3 and 4 tell the same tale, except that the relative pro- 
duction in steel of this country is now only 10 per cent., Germany 
keeping for many years the satisfactory figure of a quarter of 
the whole world’s production, and it is, of course, quite familiar 
matter that, as far as science and discovery go, Germany owes 


a Se 


no teehee 
| | 


STEEL PRODUCTION 


UNITED ninco ___ 
CERMANY - 


















































Fer Cent Per Cent 
PERCENTAGE of WORLD PRODUCTIONoF STEEL 
PRODUCED tm UNITED KINGDOM AnD GERMANY 
RESPECTIVELY. 
a UNITED KINGDOM PERCENTAGE PRODUCTION _—__ 
GERMANY PERCENTAGE PRODUCTION. 7 
J = T T 
L fae | | 
T 
& MAN --| ee 
SJ } a x th Sa Oe 
“Secteerr |? ed 
| ma Sy 
L | | ] 
Cy Co = 60 Coo i. 708 ao a 


























her growth in steel production largely to the discoveries in this 
country, although in the case of the Bessemer steel process she 
evaded the payment of royalties in making use of the invention. 
We know that the same tale is to be told in many other industries, 
such, for instance, as the chemical industry, and we are now 
suffering severely from the want of the very dyes which were 
invented by one of our own countrymen. 

Now, when we look closely into the causes of Germany’s great 
advance, we can learn lessons which we have been culpably 
slow to take to heart. As I have already quoted, Germany’s 
power in war is admitted to be her mechanical organisation, 
and the organisation of every material and engineering force to 
that end. Just as striking, if not more so, is her organisation 
for the arts of peace, and I lately heard a very shrewd man of 
affairs express his amazement at Germany’s entrance into war, 
when by peacefully pursuing the way she was going she. would 
have dominated the world commercially in a few years’ time, 
and, in the words of the speaker, might in many manufactures 
have made us practically bankrupt. It is undoubtedly in the 
matter of scientific organisation even more than the organisation 
of science that Germany has achieved such wonderful results, 
and it is therefore in this direction that we must leave no stone 
unturned if we wish to have any chance of holding our own in 
the future. I will indicate a few of the matters in which there 
is ample scope for doing useful work in the above direction. 


EDUCATION. 


A sign of the times is the inclusion of an education section 
in an association for the advancement of science. This has not 
been done on the narrow ground of improving the teaching of 
science in schools, but because it is now recognised, and this 
none too soon, that the whole problem of education must be 
treated in a scientific manner. 

When the subject of engineering education is mentioned we 
are apt to think only of the training of such engineers as have 
been considered in a recent report issued by the Institution of 
Civil Engineers and to exclude, as that report purposely does, 
the training of our artisans and foremen. We certainly do not 
connect the idea at all with the training of the artisan himself. 
As a matter of fact, while high scientifie training of the profes- 
sional engineer and manufacturer is of vital importance, the 
proper education of the men whom he will have to control is 
searcely less so. The latter education may not be of the same 
kind, but it is just as vital to the country and its present con- 
dition is a serious evil. 

One of the most humiliating things of the present war has been 
the mutual relation of the two in this country in what is probably 
the most critical period in our history. I will say more later on 
this subject, but there is no doubt the subject of industrial 
education needs earnest consideration. Take the first, the 
education of the professional man—the class, for instance, 
joining such institutions as the Civil, Elegtrical or Mechanical 
Engineers. We find in one respect a most satisfactory progress 
as to what is insisted upon before such men are allowed to join 
one of these bodies. All such institutions now demand technical 
diplomas or university degrees and, in addition, satisfactory 
evidence of practical training. But to prevent injustice to the 
man who may be self-taught, they hold examinations conducted 
by recognised men of standingin scientific and technical subjects. 
Great as this progress has been in recent years, there is a great 
deal to be done. In the*first place, professors and teachers of 
engineering and technical subjects have to deplore the miserable 
previous training of a large number of students. It seems still 
to be a common idea that if a boy is unable to make any decent 
progress in the usual school subjects he can be sent to a technical 
school if he is useful with his hands, under the pathetic impres- 
sion that the success of the engineer depends upon his hands 
rather than upon his head, and the first year or two at a technical 
school or college is thus taken up with work that ought to be 
done at a secondary school. A large number of thinking men 
are convinced that our whole education system seriously needs 
reform. I say this not merely in réference to scientific educa- 


tion and technical training, but to the whole attitude of mind 


of the young of all classes of the community towards the serious 
work of life when they leave school. In the matter of education 
and its bearing upon technical training, we have, then, a good 
deal to learn bene Germany. ‘There are some things that we 
think are quite as good if not better in this country, but there 
is no reason why we should not try to find a way to adopt the 
better features of education from our enemy, and, while retaining 
independence of thought and originality, inculcate firmer 
discipline, for there is surely a happier medium in this matter. 


RESEARCH, 


If there is one thing more than another which the British 
Association can be congratulated upon, it is the work which 
it has done in the matter of research. To-day there is a more 
general recognition of the importance of research, and the recent 
institution by the Government of a Committee for the organisa- 
tion and development of scientific and industrial research is 
the latest indication that the nation is beginning to realise its 
importance. 

So far from all this making our work less necessary, there is 
all the more reason why we should have a permanent Committee 
of Research, because one of the intentions of the new Government 
Committee is to utilise the most effective institutions and 
investigators available, and the statement is made that one of 
the objects of the Government Research Committee is to select 
and co-ordinate rather than originate, and that one of its chief 
functions will be the prevention of overlapping between insti- 
tutions and individuals engaged in research. The Government 
Committee in question is only dealing with the organisation 
in England, Wales, Scotland and Ireland. Now, the great 
advantage possessed by this Association is the fact that it 
includes not only Great Britain and Ireland, but all the Colonies, 
and, indeed, one of the three researches above mentioned is 
being carried out in Australia. It is more important, therefore, 
than ever that the British Association work in research should 
go on, as, since its members are drawn from all parts of the 
British Empire, its influence should be correspondingly great. 

There is another reason for research being a subject of a per- 
manent sub-committee, and that is that suggestions for new work 
are more likely to be matured, and work of an advisory nature 
made more practical than is possible at one annual meeting. 

There is yet one more reason, which is that although we have 
made some progress, we are still far behind Germany in the 
organisation of research. There is no doubt that our students 
and scientific men are quite capable of conducting researches, 
but the training for this is like the training for the officers of an 
army: it cannot be done hastily and, indeed, men themselves 
cannot be obtained for this purpose without years of preparation. 
All such work must be done as a factor in the reorganisation 
of our manufacturing and commercial resources in the great 
struggle that lies before us. 

There is one more subject that we might consider, and that 
is a better differentiation of researches on purely industrial 
work, such as are often of a most profitable nature to the pro- 
fessor or research student, and those which are of a purely 
scientific character. While it is only right that every successful 
research, even if conducted at the expense of a public body, 
should bring solid return as well as fame to the worker, some 
steps should be taken as to the fair and equitable distribution 
of the proceeds. I see that one of the proposals of the new 
Research Committee is that discoveries by institutions, associa- 
tions, bodies or individuals in the course of researches aided by 
public mopey shall be ‘made available under proper con- 
ditions for the public advantage.”’ If the discovery is patentable, 
I assume it would be protected at home and abroad, unless we 
wish to spend public funds as much for the benefit of foreign 
trade rivals as for ourselves. This is one of the many matters 
in connection with which a British Association Committee might 
from its cosmopolitan character render great service. 


STANDARDISATION AND THE METRIC AND DECIMAL SysTeM. 


One of the favourite jibes at this country is our supposed utter 
want of system in regard to our standards and systems of 
measurements generally. With regard, for instance, to the 
decimal system, it is frequently stated that thirty or forty 
countries have adopted the metric system, while only three 
retain the inch asa standard. It must be remembered, however, 
that the population and wealth of the three latter are at least 
equal to, if not greater than, all the others, though this does 
really not prove anything, except the difficulty of the subject, 
and that there is a great deal to be said for both sides. In the 
report of the Decimal Association last April the hope is expressed 
that one of the changes for the better arising from the war will 
be a reform of our weights and measures. No class of the 
community would be affected more closely than the engineer, 
and engineers cannot fail to be interested in the question as to 
whether the general and immediate adoption of the metric 
system would or would not be a valuable means of assisting 
British firms in their competition with Germany and Austria, 
in countries where that system is in vogue. Although it is very 
unlikely that a wholesale change is imminent, it is certain that 
the metric system is gradually spreading, and in the United 
States and Australia very strong forces are on foot to bring about 
a change to that system. The British Association has over 
and over again had the subject before it,and our Committee 
might be of service in making a report on the present state of 
the matter. One thing is certain, the Committee might be of 
assistance in recommendations which would bring into line all 
British engineers in duplicating tenders for countries which 
have the metric system. 

Coming to standardisation, here we have more ground for 
satisfaction. The Standards Engineering Committee during 
the last ten years has done a work which is quite equal to that 
in any other country of completing standardisation of all 
important matters in engineering, and, moreover, has secured 
the recognition of these standards in all public contracts. As 
giving some indication of the range of this work, it may be said 
that there are more than sixty committees for dealing with every 
conceivablé engineering matter, from bridges, ships and loco- 
motives down to electric lamps. One of the last of these 
committees, dealing with the automobiles, has eleven sub-com- 
mittees, many of which have already completed their work. 
It is almost impossible to do justice to the extraordinary achieve- 
ment of bringing order out of what was apparently hopeless 
chaos and to the benefit of the British engineering industry of 
this work, largely due to the energetic secretary, Mr. Leslie 
Robertson. We may justly pride ourselves that this section 
was a pioneer of standardisation by taking up the subject of 
small screws, its work being taken over ultimately by the 
Standardisation Committee. There is yet work to be done, how- 
ever, and one matter of great importance would be to get a 
universal standard of temperature for instruments of measure- 
ment other than zero. A temperature, for instance, of about 
62 deg. Fah. would make steel rods’ measures more practically 
workable than at present. 


EXHIBITIONS AND MUSEUMS. 


In recent years a large number of commercial exhibitions 
have been held of all branches of machinery, and it is satisfactory 
to note that one of the features of such exhibitions has been the 
holding of scientific lectures and the inclusion of the exhibition 
of scientific instruments and apparatus, and also exhibits showing 
the relation of scientific experiments to engineering work. In 
some of the privately organised exhibitions with which I have 
been associated myself the scientific men have been invited to take 
part when the general lines had been settled on which the 
exhibition was to be run, and thus we had comparatively little 
influence. I have thought from time to time that it would be 





well if a permanent committée of such a body as the British 


Association existed which could exert more direct intluence 
chiefly, of course, by reports and recommendations. Tho 
managers and organisers of such exhibitigns would value assist. 
ance of this kind, and in return would. listen to suggestions 
which might materially add to the scientific value of such ay 
exhibition. I know from experience that a British exhibitioy 
is a most important means of promoting British industry, fo, 
the number of inquiries that come from all parts of the country 
and from all parts of the world show how much interest welj. 
organised exhibits arouse and what long distances people wii) 
travel to attend such an exhibition. 

Another matter which might be considered is the question of 
departmental museums at the technical schools and universities 
throughout the country. The organisation of these is simply 
a matter for the enterprise of the individual professor in each 
department. The museums in the engineering department of 
the colleges with which I have been associated were very much 
appreciated by the students, who constantly were the means of 
securing fresh specimens, and after they have left the college 
continued to contribute articles of great interest such as fractures, 
corrosions, boiler plates, models, &c. This matter milit be 
handled in a much more systematic manner, and possibly q 
report from our committee with a recommendation to the proper 
quarters would be of use. 


PATENTS AND Patent Laws. 


This subject is well worthy of the consideration of the proposed 
committee, since progress in engineering, certainly on the 
mechanical and electrical sides, is largely dependent upon 
invention, which is not likely to be seriously undertaken without 
adequate protection, not entirely for the inventor, but also for 
those who really make the invention practical by means of 
capital and business support. A great deal of nonsense is talked 
and written about inventors, as if they were a special cluss of 
being, generally mad and always impossible. Some inventors 
are both, but the fact is most engineers spend their lives secking 
new ideas and devising new methods of carrying them out 
in short, in inventing. It is of the greatest importance that 
every step should be taken to encourage sound invention and 
to see that anything of value is secured for this country. Of 
course, every invention worth anything is immediately known 
in other countries, but I need not argue to this Section that the 
country which actually produces the inventions is at a great 
advantage quite apart from the royalties payable on foreign 
patents. The foundation of the Munitions Invention Panel 
is a step in the right direction and will doubtless be followed 
later on by Government Committees for peace inventions, 
Such Committees or Government Departments. dealing with 
various industries will be assisted by suggestions from a body 
like this. Take, for instance, the present state of Colonial 
patents. Within the last few years one Commonwealth patent 
has been made to cover the whole of AyStralia, instead of there 
being, as of old, separate patents with different regulations and 
fees for each separate Colony. South Africa has not yet con- 
ferred a similar boon upon inventors, and’ we might do something 
to expedite this desirable innovation. But this touches the 
much wider question of Colonial Patent Laws as a whole. These 
are all different and differ from those of the Mother Country. 
It would be a splendid thing if we could bring about a conference 
leading to the unification of these diverse patent laws and have 
one comprehensive patent law for the whole Empire. 

There are many other matters; for instance, the question 
of extending the time of secrecy in the provisional patent. 
The ‘close’ time in patents was the act of Chamberlain and 
is a splendid legacy of that great man, but for really many 
important patents the close time allowed is not enough. 

Another is one in which the German system has certain 
advantages, viz., in having two classes of patents. One of these 
is the patent ‘ proper,” which is only granted after the most 
severe search and criticism and holds the usual period when 
granted. The other is a secondary patent granted for the 
shorter term of five years, and is given for one of the hundred- 
and-one minor improvements and devices which, though of 
real value, only constitute small modifications in detail and 
not new applications of principle. 

There are other matters, such as the question of giving wider 
»owers to our Comptroller to refuse a grant where novelty is 
ae than microscopic. Here, again, the German system of 
demanding that some definite principle is applied fo produce 
some definitely new effect, might to some extent be followed, 
especially in view of the constant accumulation of published 
devices, some patented and others not. 


ORGANISATION. 


‘This, [ venture to think, is by far the most important question 
of any I have raised, and I will go so far as to say that I believe 
it to be the all-important one, as it practically embraces the 
others. If you do not agree with me I feel sure it is because 
we do not understand the same thing by the word * organisa- 
tion.” When you speak of organisation to most people they 
immediately seize upon some small feature which may be to 
them of more immediate interest. It may be the general 
arrangement of their accounts, their system of store-keeping, 
of dealing with their workmen, of the sales department, or fifty 
other minor details. If you take this narrow view of organisation 
you will, of course, at once say that a scientific man has very 
little to do with it, and, indeed, the manufacturer as a rule, 
thinking of his works organisation, scouts the idea that a man 
of science can either know or have anything to say about it 
which is of any value. 

Let me therefore take the dictionary definition. To organise 
is to “ arrange or constitute interdependent parts, each having 
a special function, act, office, or relation with respect to the 
whole.” If we accept this definition, which, as a matter of fact, 
we must, there is no question as to the all-important nature of 
organisation, for you will notice there are two outstanding 
things. The first “interdependent parts ’’ and the second 
their “ relation to the whole.” Thus the subject of organisation 
really includes the whole of industry. It includes science and 
its relation to manufacture. It includes the relations between 
the employers and employee. It includes the workman and his 
attitude towards new devices, labour-saving appliances and out- 
put. It includes the whole question of the supply of raw 
materials and even the sale and delivery of the finished article. 
Taking these different features, is there any doubt that the 
man of science in this country can hold his own, and more than 
hold his own, with that of any other? The history of invention 
is quite enough to give a final answer to this question. Again, 
the British employer and man of affairs has always shown 
himself individually in the forefront of enterprise. As for the 
workman himself, he is admitted in the matter of intelligence, 
physical endurance and skill to have no superior, while with 
regard to materials for manufacture and the power of delivering 
goods it need scarcely be said that the British Empire, if we take 
it as a whole, is the richest country in the world in raw materials, 
and its means of delivery of its goods is expressed by the 
enormous preponderance of its mercantile marine. 

When we come, however, to these interdependent parts and 
their relation to the whole, it is there that we find the weak 
joint in the armour. It isin this respect that Germany can teach 
us a striking lesson in the arrangement of these interdependent 
parts with respect to the whole. From the top to the bottom 
the whole forces of their industries are so thoroughly organised 
that they get all that is humanly possible out of the various 
factors. Idomot limit this merely to the wonderful organisation 
of any works like Krupps or the Deutsche Maschinenfabrik, or 
hundreds of other works, but I include the organisation of all 
the Government Departments, together with the banks, the 
railways and the shipping, so that every facility is afforded for 





the world commerce of the German Empire. 
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Taking only one of these details, I remember, when at Liver- 
pool, and the battle of. the Manchester Ship Canal was being 
fought, what facts came out as to the difficulties in the tranship- 
ment and handling of goods. The late Mr. Alfred Holt, for 
instance, was one of the most earnest in pointing out that the 
want of co-operation and organisation in getting goods from 
our manufacturing centres was adding largely to their cost, 
and actually exceeded the cost of transporting these goods 
across the ocean. In Germany, on the other hand, the Govern- 
ment steps in, and by means of special differential rates, gives 
the manufacturer every facility and the lowest possible rates 
for obtaining raw material and delivering the finished goods 
to ull parts of the world. It was this organisation that not only 
rendered Germany so formidable a rival in times of peace but 
makes her so powerful in war 
This co-ordination in Germany is carried out in every industry 
a way we generally have little idea of. For instance, the 
other day at a deputation to the Government Mr. Runciman 
remarked that the difficulty of connecting the manufacturers 
with the commercial staffs in this country is deep-seated, but 
perhaps not altogether incurable. Further, that the manufac- 
turer must realise what he can get from the universities and the 
university must know what the works require. Dr. Foster, 
the treasurer of the Chemical Society, also said that “ the 
Germans were so imbued with the need of pursuing modern and 
efficient methods of education, in applying science to industry, 
that they hold in contempt a country which notoriously neglects 
such processes,” and he attributed this contempt as partly 
contributory to their cheerfulness in entering into the war with 
us. 1 do not believe the Germans despise us for our want 
per se of the application of science to industry. I do not think 
they have much reason to ; but what they do despise us for is 
the want of co-ordination, which I venture to say amounts to 
positive slackness, which they are keen enough to observe 
permeating the whole of this country. They see different 
sections, instead of being united for a common end, quarrelling 
with each other, filled with mutual suspicion and distrust, with 
apparently no common bond of union, and whereas the German 
is proud of the Fatherland, he sees in this country large numbers 
who seem, either through self-consciousness or ignorance, to 
be ashamed to mention the subject of the British Empire, or, 
what is worse, to acknowledge that any love of their country 
is or could be a mainspring and incentive to strenuous effort. 

lhe other day Field Marshal von Moltke stated, and there is 
no reason to disbelieve him, that great as was the storage of 
ammunition and shells before the war, the enormous demand 
far exceeded all expectation, and Germany found herself for a 
time in the same plight as her enemies, but he further stated that 
Germany’s emergence “from this dangerous position was 
largely due to the extraordinary organisation, which included 
not merely the adaptation of their factories for munition pur- 
poses, but capacity for work of the people, and the patriotic spirit 
of the German workmen.” 

This brings me to consider what is probably the most serious 
feature in our national life to-day, which I have already alluded 
to under the heading of Education, viz., the relation of employer 
and workman. It is hopeless, as long as such ideas prevail 
which seem to at present, to think of any sound organisation of 
our industrial system taking place, because the interdependent 
parts are not arranged—-and can never be arranged until we 
change radically—-with respect to the whole. Now, as one who 
has served an apprenticeship, who has taken his money weekly 
from a tin box with hundreds of other men, who has been a 
member of the Amalgamated Society of Engineers—in fact, was 
working as an engine fitter when a Whitworth scholarship made 
a college career possible—I am the last man to put this evil 
down entirely to the working man. I know individually he is 
just as capable of patriotism as any other class. Get him by 
himself, even the men whose strikes have caused such 
despondency in the minds of our Allies, and who have seriously 
jeopardised the very existence of the country, and you will 
find—except in the sort of case to be found in all classes of 
society—that he, as an individual, is willing to make sacrifices 
and if necessary to give himself for his country. The truth is 
that the canker which is eating the heart out of our industrial 
life is due to an entirely wrong attitude of mind. For instance, 
however much we may sympathise with men who see a loss of 
employment in the introduction of labour-saving machines, 
some means should be found by which they can share the benefits 
to the State and to their employers by the introduction of such 
machines. Again, the questions of piecework and overtime 
must be seriously considered by the State and not allowed to 
become the subject of disastrous disputes. Once more, there is 
the question of a standard wage. It is against the eternal 
laws of Nature to try and keep living things at one dead level 
of equality and merit—#i.e., it is against the law of the survival 
of the fittest. The trade unions have a great opportunity of 
placing their country and themselves in a leading position 
amongst nations if they will courageously grapple with a great 
problem by recognising degrees of merit and corresponding 
degrees of payment. ‘These are a few of the many matters 
which must be dealt with in the immediate future. 

The matter of labour disputes is so serious as to demand plain 
speaking. It must be admitted that there are many employers 
and companies which, to satisfy themselves and their share- 
holders, extort the largest possible dividends and pay the smallest 
possible rate of wages, and do so apparently without the slightest 
idea that the men and boys under them are capable of education 
and personal influence. Can it be wondered, then, that men 
under these conditions are willing enough to listen to the orator 
who merely appeals to their fighting instincts and join in the 
game of grab as against the employer. On the other -hand, 
strikes have occurred when employers have honourably carried 
out their obligations and undertakings, and the men have 
shamefully departed from an agreement made by their chosen 
leaders, throwing over the leaders the moment they have 
fancied it to their own selfish interests to do so and without 
a single thought of their duty to the community as a whole. 

We have recently seen the Prime Minister and other leading 
statesmen struggling, sometimes in vain, to bring large bodies 
of men to a reasonable state of mind. Is not this—and I speak 
without the slightest reference to party questions—a case of 
Nemesis overtaking us for having in so many cases pandered 
to the selfish instincts of large bodies of men in order to secure 
their votes, instead of sternly telling them unpalatable truths ? 

There was recently an intensely interesting article by the late 
Professor Friedrich Paulson, previously Professor of Philosophy 
in Berlin University, published in the Hducational Review 
of New York. In this article, the subject of which was 
“Old and New-fashioned Notions about Education,” he 
pointed out that the whole of our educational system was 
going wrong, and that we could not escape the conviction 
that a tendency towards weakness and effiminacy was its 
chief trait. His three mottoes were :—Learn to obey ; learn 
to apply yourself; learn to repress and overcome desires ; 
and he remarked with great truth under the first heading :— 
“ He who has not learned to do this in childhood will have great 
difficulty in learning it in later life: he will rarely get beyond 
the deplorable and unhappy state that vacillates between out- 
ward submission and uproarious rebellion.” 

Is not one of the first things the reform of our educational 
system ? ‘Phe other day a writer in the Spectator said with 
great truth that “ what Great Britain is suffering from acutely 
and dangerously at the present time is the absence of discipline,” 
and a neutral writer in the Times remarked as follows :—‘* The 
uniformity of German effort, due doubtless to their myriad 
well-organised, machine-like minds, though it renders them 
excessively tiresome people to dwell among in peace time, 
enables their Government to extract every ounce of energy in 
the conduct of a war.” He further went on to say that the 
British Empire “could not have been created by minds like 
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these, but it should not be forgotten that in the concentration 
necessary to national effort in a struggle like this the German 
system of self-subservience to the State has enormous advan- 
tages.” 

One of the tasks to which the British Association might bend 
its energies with the greatest benefit to the country is to bring 
about a reform of our educational system, so that while we do 
not kill individual enterprise and freedom of thought, which 
have contributed so largely to the political organisation and 
constitution of the British Empire, of the value of which we 
have had such wonderful evidence from our Colonies and 
Dependencies during this war, we seek to implant in the minds 
of young and old those ideas of discipline and service to the 
State, the want of which so seriously threatens the successful 
organisation of our industrial life. 


CONCLUSION. 


In bringing my address to a close, I hope I have made it clear 
that I have had throughout a practical object. Expressed 
briefly, it is that the service of every agency is wanted for definite 
work at this crisis, both in the actual war and afterwards in the 
war of industry which will be waged with equal intensity in 
peace time. The British Association cannot be said to have 
undertaken as a whole a work of this kind, yet one finds a general 
desire on the part of every member that something should be 
done. With this object 1 communicated with the President, 
and found that both he and such of the officers as could be got 
in touch with were in entire sympathy with the general proposal, 
and advised that our Section, Pilko’ that of Economics, should 
start at once with a committee on the subject. I have great 
hopes that such a committee will be formed, but I have no hopes 
of either our own sub-committee or the committee of the Associa- 
tion as a whole doing any good, unless they are prepared with 
definite suggestions and advice which cannot be ignored and 
put aside. I have not the slightest faith in the mere formation 
of a committee which will content itself, let us say, with the 
mere offer of its services, even to a Government Department, 
and the mere pious expression of certain opinions. If a com- 
mittee does not want to become ridiculous, it must show that 
it is in earnest. To show that it is in earnest it must take care 
that its reports have a practical object, can be at once grasped 
by overworked Ministers and officials, and are of real value. 
Of course, there are incompetent people in public departments, 
possibly even in the Admiralty and War-office, and many good 
proposals and suggestions are turned down—or, let us rather 
say, have been turned down in the past—because they happened 
to pass into the hands of such people in the first place, and there 
was not enough driving force behind them to follow the matter 
up. Fortunately, the British Association is a powerful body 
with great traditions, and will be listened to if such work is 
carefully and energetically done. We can at least congratulate 
ourselves that whatever the evils of the war, the country as a 
whole has been moved from its usual attitude of self-complacency 
and that the numerous new departments and organisations are 
showing a desire to utilise every force and agency for the service 
of the State and to grapple with the great problem of its more 
efficient organisation. It will be no small work of a British 
Association committee if it can supply sound ideas and recom- 
mendations in the many thorny problems which must be solved. 
We cannot all of us be, as so many would like, in the fighting 
line, either in France or the Dardanelles, but we shall be just as 
deserving of contempt as those who, having had the opportunity 
of service, have shirked their responsibilities or the giving up 
of their sons, and are even thinking of the war as a matter of 
personal gain, either in purse or reputation, if we content our- 
selves with mere offers of service, and having, as we think, 
shelved responsibility by leaving initiative to others, we pass 
along our way sheltering ignobly behind those men and women 
who are doing their duty to their country. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Limitation of Steel Profits. 


THE more the new situation created in the steel 
trades in respect of Admiralty and War-oftice orders for 
the future, arising out of the arrangement which has been 
come to between the Government and the three national 
steel Associations, is discussed in this district, the more 
apparent does it become that in self-defence the Munitions 
Ministry has taken a wise course. Steel prices are mount- 
ing to a surprising degree, and it is easy to realise that, 
had not the Government adopted some drastic line of 
action, British war contracts for heavy rolled steel would 
soon have been commanding quotations of a well-nigh 
fabulous order. As it is, steelmasters profits’ will not be 
strictly ‘‘limited.”” The Committee representing the 
combined North British and English Associations, upon 
which is to devolve the duty of “ fixing from time to time 
the prices for the different classes of material ’’ over the 
next twelve or fifteen months, in conjunction with the 
Munitions Department, will have a most hazardous task, 
and a thankless one in view of the amount of criticism the 
prices upon which it decides are certain to meet with from 
many makers up and down the country. The position, 
however, of the trade is an urgent one, and the duty must 
be performed without fear or favour. It is understood 
that as a result of closer relations with the Ministry of 
Munitions arrangements have been made for more regular 
co-ordination of production by the various steel makers. 
North-country producers are understood here to be refus- 
ing orders for plates and sections. Some business is being 
put through for contractors engaged on Government work, 
but these orders are only taken conditionally. Association 
prices, remarkable to relate, have ceased to be more than 
nominal. Rolled steel quotations are generally well ahead 
of the Association standards. There has been a stiffening 
so far as the general market is concerned, as the output 
has passed more completely under Government control. 
It is expected that to facilitate war work, it will be found 
necessary for the Ministry of Munitions to make important 
additions to the list of establishments now operated 
directly under its auspices. Speculation is busy with the 
names of one or two well-known concerns which have 
hitherto been regarded as outside the radius of the Govern- 
ment schemes. 


Finished Iron Conditions. 


The engagements in hand at the manufactured 
ironworks are sufficient to keep the mills in steady opera- 
tion, and producers adhere to prices. Consumers think 
the weakness of the pig iron section may be the precursor 
of easier rates in finished iron, and they are not disposed 
to buy more than they are obliged at present rates. 
Yorkshire, Lancashire and North Staffordshire bars show 
uncommon strength, and, remarkable to state, selling 
prices for these hardly differ in some cases from the basis 
for Staffordshire marked bars—£12. Throughout the 
present boom in finished iron, the makers of marked bars, 
by their cautious policy, have exercised a valuable restrain- 
ing influence on the market. But now there is some division 
of opinion amongst them as to whether another advance 
should be declared. It is pointed out that the demand for 
best bars, while good, is not so keen as for other sorts. 
At the same time, the price of £12 is purely nominal, and 
makers who have material not contracted for are able to 
get £12 10s. or £13 per ton. In these circumstances it is 
not unlikely that the advocates of another advance in 
marked bars will get their way before very long. South 
Staffordshire unmarked bars are characterised by regu- 
larity. Buyers can satisfy their wants at £11 5s. to £11 10s. 
for merchant qualities ; higher prices which are recorded 
are exceptional. Nut and bolt iron is £10 17s. 6d. to £11 
and £11 5s. The consignments which are coming from 
America do not affect the situation very materially. 
Puddled bars, in sympathy with pigs, are a shade easier 
than they have recently been. In view of the scarcity of 
puddlers, this is hardly an expected development. But 
some firms have, for steam-producing purposes, to keep on 
puddling furnaces whose prodyct they cannot use. For 
the bars thus made they must find customers. Current 
values range from £7 10s. to £7 15s. and £8 per ton. 
Notwithstanding the upward move in spelter prices of 
about £10 per ton, galvanised sheets have continued to 
recede, and shipping orders could be placed to-day— 
Thursday—on ’Change in Birmingham at £17 to £17 5s., 
for 24 gauge corrugated sheets, f.o.b. Liverpool. Business 
for the home trade was on the basis of £17 15s. ; in some 
cases £18 was asked. Black sheets were unaltered at 
£10 17s. 6d. to £11 for singles. In every branch of the 
iron trade there are still many complaints of inability to 
get supplies of railway trucks to convey goods, and railway 
conditions generally are described as very trying, both for 
the supply of raw materials and the shipment of finished 
material. 


Raw Iron Makers’ Troubles. 


The consumption of pig iron has fallen substan- 
tially, with the result that the supply of raw material 
is still considerably in excess of the demand. Production 
of pig iron, however, continues on the old scale, and 
smelters are accumulating large stocks. In these circum- 
stances it is not surprising that values have weakened, but 
there is a limit below which prices cannot go. High wages 
and high fuel prices have to be paid by the smelter as well 
as the bar manufacturer, but while the latter is able to 
recoup himself the smelter has to cut his price if he is to 
do business at all. The real remedy, of course, as I pointed 
out last week, is to curtail production, and several firms 
are said to be considering the question of putting furnaces 
out of blast. It is contended that the limit at which pig 
iron can be profitably made has now been reached, and 
each returning week it becomes increasingly plain that 
several furnaces will have to be put out of action to redress 
the balance of supply and demand. Pig iron quotations 
remain much the same as last week. Northamptonshire 
forge, as at recent meetings, is the weakest feature. Some 
makers are asking as much as 67s., but this is much above 
the market ; indeed, it is stated that business has been 
accepted by one firm at least at less than 64s. The Staf- 
fordshire makes are fairly steady at last week’s rates, but 
there is very little business being done. 


North Staffordshire Steel and Iron. 


In North Staffordshire, steel manufacturers are 
unable to meet the increasing demands which are being 
made upon them. There is great delay in deliveries of 
rails, and of long-standing contracts for joists and sections, 
but everything has to give way for the expedition of shell 
steel orders for the British and French Governments. 
Strong complaints are being made by ordinary consumers 
that they cannot get their orders executed and there is 
no likelihood of any improvement in the position. With 
both material and labour scarce and dear, prices for finished 
iron are firmly maintained. ‘“‘ Crown”. bars are not 
obtainable under £12, and iron plates are £13 a ton. There 
has been no weakening of pig iron prices. The local con- 
sumption is still strong and stocks generally are small. 
There is a brisk demand for manufacturing fuel, and the 
colliers are working better. 


Coal Trade and Eight Hours’ Question. 


Coalmasters in this district are discussing the 
small results attendant upon last week’s conference at the 
Home-oftice on the eight hours question in the pits. While 
the conference had no tangible result, it will have served 
a useful purpose if it helps to bring home to the colliers 
a greater sense of their responsibility. It is notorious that 
the output of coal from the Cannock Chase coalfield could 
be substantially increased if ** play-days ’’ were abolished, 
and the miners descended the shafts every day the pits 
are open. It is of the utmost importance both for our 
home industries and for the maintenance of export that 
the output of coal should be as large as possible. In the 
half-year to June 30th last the production declined by 
12} million tons, compared with the corresponding half 
of last year. Exports fell away by approximately 13 
million tons, leaving a slightly increased quantity for home 
consumption. The elimination of “slacking”? would 
result in a far larger surplus for export, and if the miners’ 
officials’. efforts to this end succeed, the conference will 
not have been abortive. The Black Country colliers are 
decidedly opposed to any interference with ‘‘ play-days,”’ 
and in view, it is assumed, of the officials in this district 
proposing to act upon the decision of the conference to 
*‘leave the responsibility of taking action with the indi- 
vidual districts throughout the kingdom,” the working 





miners hereabouts are already manifesting disagreement 
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with any possible change. The discontent culminated a 
few days ago in a one day’s strike at the largest pit in the 
Old Hill district, the men declining to descend the mine 
until the agent intervened and assured them that they were 
not called upon to work longer hours or produce more than 
their stipulated amount of coal within a given period. 
The question of non-union labour has once more come 
before the Old Hill and District Miners’ Association, and 
active measures are being taken by the officials to compel 
all miners engaged either underground or upon the surface 
to become members of the Miners’ Federation. Since by 
union effort the miners got the war bonus advance, there 
has been a tendency on the part of many men in the Black 
Country to cease their membership. The officials of the 
Association are now threatening to advise the mine-owners 
to treat men who are found not wearing the membership 
medal as non-unionists, with the result of depriving such 
men of the war bonus conceded by Lord Colridge’s national 
award. This award, the officials assert, stated that the 
advance was for all members connected with the Miners’ 
Federation of Great Britain. The local officials suggest 
that if present measures do not have the effect of making 
members pay up, they may take “sterner measures ” 
by putting the pits to stand. 


Wages in the Tube Trade. 


The operatives in the Black Country wrought 
iron tube trade affected by the recent wages award of 
Sir George Askwith, mentioned last week, when they 
were refused a further advance in wages, held a meeting 
a few days since to consider the award, and, while accepting 
it, they have determined that a further effort at advance 
shall be made at the beginning of next year, when the 
agreement under which they are now working expires. 
It seems that the advance which the men have just 
applied for, and which has been refused them, was Is. 6d. 
per week for boys up to sixteen years of age, 3s. per week 
for youths from sixteen to twenty-one years of age, and 
5s. per week advance for adults. The men have been well 
advised in accepting the award, for the tube trade is one 
in which very good wages are being earned just now. 
Indeed, I hear of some men—in the best branches, it is 
conceded—who are taking home as much as £7 per week. 
The men connected with the Black Country branches of 
the National Brassworkers’ and Metal Mechanics’ Society 
have just secured a second 5 per cent. war bonus, in 
addition to the original 5 per cent. bonus granted last 
March, and the new terms are to continue to the end of 
the war. 








LANCASHIRE. 
(From our own Correspondents.) 
MANcHEsTER, Thursday. 
‘Change Dull. 

THERE is an absence of vitality in the iron trade, 
and on the Iron Exchange on Tuesday business was slow 
in all departments. Pig iron was especially dull and prices 
favoured buyers. There was no change practically in 
finished iron and steel. Copper was in quiet inquiry. 
English tin ingots lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 76s.; 
Staffordshire, 73s.; Northamptonshire, 75s.; Derbyshire, 
72s. to 73s.; Middlesbrough, open brands, 75s. Scotch 
(nominal): Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 86s. 
—delivered Manchester. West Coast hematite, 105s.; 
East Coast ditto, 100s.—both f.o.t. Finished iron: Bars, 
£12 10s. to £12 13s.; Lancashire hoops, £14; Stafford- 
shire ditto, £13 10s.; sheets, £13 to £13 10s. Steel: 
Bars, £12 to £12 10s.; steel hoops, £13 15s.; boiler plates, 
£11 10s. to £11 15s.; plates for tank, girder and bridge 
work, £10 15s.; cold drawn steel, £18 10s. to £19. Copper : 
Sheets, strips, &c., £98 per ton, small lots, 134d. per Ib.; 
rods, £98 per ton, small lots, 133d. per lb.; tough ingots, 
£80; best selected, £81. Copper tubes, 134d.;_ solid 
drawn brass tubes, 13d.: brazed brass tubes, 15d.; con- 
denser tubes, 14d.; condenser plates, 134d.; rolled brass 
123d.; brass turning rods, 14}d.; brass wire, 134d.; 
yellow metal sheets, 13d.; rods, 14d. Sheet lead, £29. 
English tin ingots, £155. Aluminium, £200 (minimum). 


Lancashire Coal. 


There was a better attendance 
Exchange, but business was rather slow. House coal 
was quiet, but prices were fully maintained. Slack and 
engine fuel were in better inquiry, possibly owing to 
resumption of business in the cotton districts. Trade 
in shipping and bunkering coal was only moderate. 
General quotations :—Best Lancashire house coal, 21s. 10d. 
to 23s.; good medium house coal, 20s. 4d. to 21s. 2d.; 
domestic fuel, 17s. 7d. to 18s. 7d.; sereened steam coal, 
15s. to 16s. 6d.; slack, 12s. to 14s. per ton at the pit. 


on the Coal 


The Production of Munitions. 

Lancashire engineers are responding very well 
to the call for munitions, and fortunately such cases as 
those that came up for trial in Liverpool under the Muni- 
tions Act last Saturday are rare. In this case seven men 
in the employment of Cammell, Laird and Co., Limited, 
Birkenhead, refused to work overtime owing to some 
dispute regarding wages. The agitation broke down and 
six of the men on the advice of their.trade unions decided 
to fall in with the firm’s demands. They were each fined 
20s. The seventh man produced a medical certificate of 
unfitness, and the case against him was dismissed. I 
hear of cases of hardship on the part of firms who, although 
not under Government control, are almost entirely engaged 
on work of importance to the Army and Navy, owing to 
the difficulty of keeping their men. These are being con- 
stantly taken away by controlled firms, and are causing 
much dislocation and delay of equally necessary work. 
Notwithstanding the frequent appeals of their employers, 
however, there seems to be no remedy for this state of 
things at present. It would seem that such firms ought 


to be freed from troubles of this kind by the issue of 
badges or some other means. 





Recruiting and the Dearth of Labour. 


The engineering industry having been denuded 
of considerably more men than it can spare, the Govern- 
ment is requesting the employers in the textile industries 
to release men for the forces. Already there is a consider- 
able scarcity of men in the spinning trade, and millions of 
spindles are said to be idle on this account, and the trade 
is faced with the problem of filling up the gaps which exist. 
It is possible that in the spinning industry the reduction 
of the age for full-time entry of youths into the mills 
from fourteen to thirteen years and the further employ- 
ment of girls will prove the best solutions of the labour 
troubles. In Lancashire large numbers of girls have 
already taken up the manufacture of munitions and 
domestic female servants are becoming scarcer every day. 


A New Granary at Manchester. 


The port of Manchester is fast becoming of 
great importance as a grain centre. The importations 
now reach over 600,000 tons per annum. In order to 
keep pace with the requirements for storage capacity, the 
Ship Canal Company has practically completed a new 
grain elevator with a capacity of 40,000 tons, which is 
just about to be brought into use. The building is con- 
structed of reinforced concrete, and has 260 storage bins 
and 81 shipping bins, as well as weighing and loading-out 
floors and machinery for cleaning the grain. The equip- 
ment includes six receiving elevators and six discharging 
elevators, each provided with an automatic scale capable 
of weighing 200 tons per hour. The elevator is built at 
the head of No. 9 dock, which was originally designed to 
deal with a mixed trade, consisting of grain in bulk or in 
sacks and general cargo. In order to permit general cargo 
to be dealt with simultaneously with grain, portable 
elevators and conveyors will be used for discharging the 
grain from the boat on to band conveyors in the subways 
which were constructed when the dock was built. In each 
subway conveyors are provided of about the same length 
as each berth, and these conveyors are arranged so that 
grain can be delivered from the front end of one to the 
back end of the next, and so can be transferred from one 
end of the dock to the grain elevator at the other end. 
The subway conveyors eventually deliver to cross con- 
veyors in the basement of the granary, and from thence 
the grain is carried to the bins. All the machinery is 
driven by electricity, there being about sixty electric 
motors of a total of 1400 horse-power. All the motors 
are pipe ventilated, and some have forced draught. The 
granary has also a complete dust-collecting system. It 
has been equipped by Henry Simon, Limited, Manchester. 


Barrow-in-FurNess, Thursday. 
Hematites. 


There is marked activity to report in connection 
with the hematite pig iron trade of this district. In all, 
twenty-three furnaces are in blast, fifteen in Cumberland 
and eight in North Lancashire, and the output per furnace 
is heavy, and practically the whole of the make is going 
into prompt use. Local steel makers have large require- 
ments, and they are taking a big proportion of the output 
at Barrow and Workington. Those smelters who make 
wholly for the open market find as ready a consumption 
for their iron. Orders are well held for the most part. 
The demand for high-grade irons is particularly brisk, 
these being wanted largely for the making of munitions 
of war, and also for other fine work. Ordinary iron is in 
steady demand. Prices are about the same. Mixed 
numbers of Bessemer iron are quoted at 106s. to 108s. 
per ton net f.o.b., and special brands are at 125s. to 130s. 
per ton, with a tendency to increase in the immediate 
future. Warrants are idle at 95s. per top, and the stores 
represent in the aggregate 2388 tons. 


Iron Ore. 

There is a brisk demand for hematite iron ore, 
especially for the higher grades largely wanted locally. 
The demand on outside account is steady, and good 
shipments are being made from several Cumberland 
shipping places. The exports of ore from Barrow, how- 
ever, are still meagre. Prices are much the same, with 
good average qualities at 22s. 6d. to 24s. 6d. per ton, and 
high-class ores are up to 37s. 6d. per ton net at mines, a 
higher figure than has been known. Spanish ores are in 
steady request at 24s. per ton delivered to West Coast 
furnaces. 


Steel. 


There is nothing new to note in the steel trade. 
At Barrow one of the rail mills is working on the single 
shift, and some of the other branches are on, but the 
plate mill is idle and is likely to be so for some time to 
come. At Workington the rail mills are pretty busy. 
At both places the output of war material of one sort and 
another is heavy, and is occupying the attention of most 
of the men at the works. The demand for general com- 
mercial sorts of steel is fair. Heavy sections of rails are 
at £8 10s. to £8 15s., and light rails are at £9 5s. to £9 10s. 
per ton, and heavy sections of tram rails are at £9 10s. per 
ton. Billets are at £8 10s., and hoops at the high price 
of £14 5s. per ton. Both are in good demand. Plates for 
shipbuilding purposes are at £10 to £10 2s. 6d. per ton, 
with boiler plates at £11 to £11 5s. per ton. 


Shipbuilding and Engineering. 


These trades are as’ busy as they can be, and 
every effort is being made to increase the output of war 
material of all kinds. Further houses are to be erected at 
Barrow by Messrs. Vickers. 


Fuel. 


For coal there is a good steady demand, and good 
steam sorts from Lancashire or Yorkshire pits are quoted 
22s. 6d. per ton delivered. For coke the demand is full 
and likely so to remain. East Coast qualities are at 30s. 
to 32s. 6d. per ton delivered, and Lancashire coke is quoted 
at 24s. per ton delivered. 








NORTH OF ENGLAND. 
(from our own Correspondent.) 


Increasing the Shell Output. 


Propuction of munitions of war continues to 
absorb the scope and energies of the Northern industria] 
establishments, and Government control of the working 
forces is a factor which is on the whole making for increased 
efficiency. Every branch of trade into which Governiient 
work enters continues overwhelmed with demand for 
deliveries, and an unparalleled quantity of materia! jx 
being turned out. Measures for yet greater output are 
in hand, extensions of plant, chiefly for the production 
of shells, being general. The shell factory started |, 
Armstrong, Whitworth and Co., in response to a request 
from the Newcastle Chamber of Commerce for skilled 
and unskilled part-time workers, is now well established, 
and its present production is at the rate of 2000 shells 
weekly. The establishment is being worked day and 
night on six-hour shifts by the volunteers, who in muny 
cases are devoting the remainder of each day to their own 
businesses. The Chamber is now sounding the men to 
see how far shifts of four and five hours could be introduced 
in the afternoons and evenings. By this arrangeme:! a 
larger number of men who have volunteered and who are 
unable to engage in the present six-hour shifts, could 
be employed. The present output at the factory ji, 
regarded as eminently satisfactory, and promises to be 
considerably increased in the near future. 


Iron Trade in August. 

It requires a robust optimism to discover uy 
marked encouragement from the course of the Cleveland 
pig iron trade during the month of August. The ship- 
ments showed a big drop as compared with those of July, 
and the average price of No. 3 G.M.B. was substantially 
lower. Still, there must be positive satisfaction in the 
fact that the output at the furnaces has been maintained, 
that shipments have turned out so well as they have, 
and that the trade is still buffeting bravely against the 
unexampled obstacles with which it is faced. Trade 
generally has been handicapped by the depression in the 
speculative market due to the military situation on the 
Eastern front, while shipments of pig iron have been 
considerably affected by the scarcity of tonnage and the 
high freights. So far as new business is concerned, it has 
been a disappointing month. On a drooping market 
there has been little disposition to operate. Buyers have 
held off or adopted a purely hand-to-mouth policy, and 
during a large portion of the month makers stood aside 
rather than accept current rates, which they declared 
were quite unremunerative. Altogether, therefore, 
business during the past month has been of a very quiet 
character and marked by no feature of interest. There 
is a good deal of iron to be got away, but the prospect of 
good shipments in the near future depends upon whether 
sufficient steamer tonnage can be obtained. With thy 
makers holding off the stock of pig iron in the public store 
shows a reduction on the month, but stocks in makers’ 
yards have increased. The stock in the public store 
totalled 142,069 tons, as compared with 144,420 tons on 
July 3lst, a decrease on the month of 2351 tons. The 
average price of No. 3 G.M.B. Cleveland pig iron for the 
past month works out at 66s. 1.32d., as against 67s. 5. 22d. 
in July and 66s. 8.13d. in June. In the manufactured 
iron and steel trade war contracts have increasingly 
absorbed the capacity of the works, and urgent commercial 
orders for which time can be found command a premium 
above even the high rates at which all descriptions arm 
now quoted. The outlook for the trade during the 
current month depends obviously on the course of the war. 
The demands of the Scandinavian countries are not yet 
satisfied, and trade with France and Italy promises to 
expand. But generally there is no doubt that some 
substantial and decisive progress of the Allied armies 
would go a long way to stimulate both the home trade 
and the trade with neutral countries. 


Cleveland Iron Market. 


The condition of the Cleveland pig iron market 
is very discouraging, the persistent weakness on the 
speculative side continuing to react very unfavourably 
upon both values and business. Ever since the middle 
of last month warrant iron values have shown a drooping 
tendency, and though there was a slight recovery towards 
the end of the month the downward movement is again 
becoming more marked. This depression causes a lack 
of interest in every direction. Foreign inquiries are held 
up and.the home demand is very slack, the policy on all 
hands being to restrict business to immediate require- 
ments. The market is badly in need of a stimulus, but 
it can only come just now from the warrant market, and 
the principal holders of the big stock of iron now held in 
the warrant store. The market has drooped practically 
ever since the German advance in the East with its accom- 
paniment of a stalemate in the West, and it seems quite 
evident that no substantial improvement can be expected 
until the whole military situation is clear. There are still 
some hopes of a revival in the trade with Northern ports, 
but these hopes are discounted in some quarters where a 
pessimistic view is taken of the probable course of trade 
over the ensuing months. The stock of Cleveland pig 
iron in the public store amounts to over 142,000 tons, 
while stocks in makers’ hands have of late tended upward, 
but, relatively speaking, they are not heavy, owing to 
the restricted output. The general market quotation 
for No. 3 G.M.B. Cleveland pig iron is 65s., but in most 
cases makers’ iron is quoted at a minimum of 65s. 6d. 
No. | is not now in so much demand, and the premium 
above No. 3 has fallen to 5s. No. 4 foundry is quoted at 
64s. 6d., No. 4 forge 64s., and mottled and white iron each 
63s. 6d.—all for early delivery. 


Hematite Pig Iron. 


An easier tendency is also noticeable in the 
hematite pig iron trade. This is chiefly due to the fact 
that two additional furnaces have been put into operation, 
one at the Whitwells Thornaby Works and one at the 
Cargo Fleet Works of Pease and Partners. There are 
now 27 furnaces producing hematite on the North-East 
Coast. Mixed numbers are freely obtainable at 95s. 6d. 
for early delivery. 
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Iron-making Materials. 


There is little new to report concerning the foreign 
ore trade. Some inquiries are coming forward for delivery 
to the end of the year and beyond, but sellers, in view of 
the uncertainty of the freight outlook, will not commit 
themselves over more than a few weeks. Values are 
difficult to fix in the absence of business. Sales of other 
ores have been made which would be equivalent to fully 
27s. for best Bilbao Rubio, and this is the price which 
sellers are inclined to quote for this quality ex ship ‘Tees. 
Coke is plentiful and sellers are now showing more dis- 
position to meet the market. For good medium furnace 
kinds not more than.25s. delivered at the works is being 
quoted, 


Manufactured Iron and Steel. 


There has not been any material change in the 
manufactured iron and steel trade position as compared 
with a week ago, steel manufacturers still being unable to 
meet the increasing demands which are being made upon 
them. There is great delay in deliveries of rails and of 
long-standing contracts for joists and sections, but every- 
thing has to give way to the expedition of shell steel 
orders for the British and Allied Governments. Strong 
complaints are being made by ordinary customers that 
they cannot get their orders executed, and there is no 
likelihood of any improvement in the position. Steel- 
producing establishments are working to their utmost 
capacity and are producing an enormous tonnage in 
various sections. The proportion passing into shells is 
simply enormous, and must favourably affect the matter 
of supplies at the front. There is no slackening in the 
demand for shell steel ; indeed, it increases day by day. 
The boom in high-speed steel continues, and the call for 
this class of material also tends to increase. The volume 
of actual business, however, is regulated by the output 
possibilities, and these are not equal to the situation. 
The demand for such steel is phenomenally heavy. It 
is encouraging to note that the difficulty with respect to 
tungsten has passed away. Supplies are quite ample 
at the moment and they promise steadily to increase in 
the future. This is due to the fact that the Government 
has taken over the control of the supplies of tungsten 
in the country. The difficulty of obtaining licences to 
export alloy steel, even to allied. countries which need the 
material for munitions,is as acute as ever. During the 
last few weeks only a small proportion of the high-speed 
steel prepared for foreign countries has got through. 
There is little change to report in the finished iron trade, 
but values show an upward tendency. Iron bars and iron 
ship angles have each been advanced 10s. per ton, and a 
similar advance has been made in steel sheets, single and 
double, steel strip and basic bars. The following are 
among the principal market quotations :—Common iron 
bars, £11 10s.; best bars, £11 17s. 6d.; best best bars, 
£12 5s.; packing iron, £8; iron ship angles, £11 10s.; 
iron ship plates, £10; iron girder plates, £10; iron ship 
and girder rivets, £13 10s.; steel bars, basic, £11 15s.; 
steel bars, Siemens, £11 15s.; steel ship plates, £10; steel 
boiler plates, £11; steel ship angles, £9 15s.; steel sheets, 
singles, £11 15s.; steel sheets, doubles, £12; steel joists, 
£9 17s. 6d. to £10; steel hoops, £10 10s.; steel strip, 
£10 15s.—all less 24 per cent. Heavy steel rails, £8 15s. 
to £9; steel railway sleepers, £10 to £10 10s.—net f.o.b. 
Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron pipes, 
l}in. to 2}in., £7 to £7 5s.; 3in. to 4in., £6 10s. to £6 15s.; 
din. to 8in., £6 5s. to £6 7s. 6d.; 10in. to 16in., £6 5s.; 
18in. to 24in., £6 5s.; cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d.—f.o.r. 
at makers’ works. Iron and steel galvanised sheets, 
24 gauge, in bundles, are generally quoted at £18 per ton, 
less the usual 4 per cent. 


Shipbuilding and Engineering. 


These trades continue in a state of great activity. 
The construction of warships of various kinds and the 
preparation of multifarious items of output for them are 
being carried on more vigorously than ever. Beyond this 
bare statement, however, one is debarred by war-time 
exigencies from giving details. With respect to mercantile 
shipbuilding, matters continue to be extremely sluggish, 
available energies, of course, being otherwise directed. 
The check to the production of ocean carriers is being 
seriously viewed by many builders. Shipowners find them- 
selves in the position of having large accumulated profits 
in hand, which they are waiting to invest, but cannot do 
so because builders are unable to guarantee delivery and 
are unable to execute the orders already booked with 
anything. like reasonable dispatch. In consequence of 
this position, builders in neutral countries are taking up 
orders for steamers, many of which in other circumstances 
would have been built on the North-East Coast. As a 
whole, the position of the engineering branches continues 
to be one of unparalleled activity, and there is no evidence 
of the pressure on the works relaxing. 


The Coal Trade. 


The volume of business passing in the Northern 
coal trade is extremely meagre, and no particular sign of 
expansion is noticeable for the immediate future. The 
tendency of prices still favours shippers. The tonnage 
supply is rather more favourable, but high rates tend to 
check transactions. The main difficulty, however, is 
still merchants’ inability to secure licences with any 
freedom, and whilst many transactions are effected 
subject to licence, only a small percentage of them mature. 
Supplies of all grades are abundant, and consequently 
prices show no appreciation, but rather the reverse, for, 
whilst sellers still indicate late nominal prices, there is 
no doubt that buyers with licence and definite tonnage can 
dictate their own terms. Many pits in both Northumber- 
Jand and Durham are feeling the effects of idle time. For 
steam coals there is a moderate inquiry, and late values 
remain nominal. Steam smalls are weak, although the 
output is much curtailed by lack of best screened demand. 
Durham gas coals are steady, as the London gas companies 
are taking full average stocks, and so easing the pressure 
of surplus supplies. Bunker coals, owing to limited 
chartering operations, meet a limited inquiry, and&the 
undertone*is weak. Gas and foundry coke are in brisk 
demand_and with sparingly offered supplies the tendency 





is firmer. Quotations are as follows :—Northumberlands : 
Best Blyths, 18s. to 18s. 6d.; second Blyths, 16s. 6d.; 
unscreened, 15s. to 16s.; best smalls, 12s. 6d. to 13s.; 
households, 19s. to 20s.; bunkers, 15s. to 1l6s.; Tyne 
prime steams, 17s. to 18s.; Tyne second steams, 16s. 6d.; 
special Tyne smalls, 14s.; ordinary smalls, 12s. to 12s. 6d. 
Durhams: Best gas, 19s. to 20s.; second gas, 17s.; special 
Wear gas, 20s. to 21s.; smithy, 17s.; coking unscreened, 
17s.; coking smalls, 15s. 6d. to 16s.; ordinary bunkers, 
15s, 3d. to 15s. 6d.; best bunkers, 16s. 6d. to 17s. Foundry 
coke, 30s. to 32s. 6d.; gas coke, 28s. to 30s.; and furnace 
coke is easier at 25s, to 25s. 6d., delivered at the works. 








SHEFFIELD. 
(From our own Correspondent.) 
Tungsten Supplies. 


On several occasions I have made reference to 
the question—an essential one to high-speed steel makers 
—of tungsten suppliec. Some years ago an attempt was 
made to establish a tungsten powder manufacturing plant 
in England, but the Germans, who, since the introduction 
of high-speed steel many years previously, had virtually 
monopolised the market for this particular alloy in its 
powder form, so undercut the British supply that the 
latter had to cease. Had manufacturers taken a wider 
outlook in those days, the commencement of the war 
would not have brought with it a smart reminder that 
they had been absolutely depending upon Germany for 
an essential element of high-speed steel in its most accept- 
able form. It was asharp lesson, but one that has since been 
thoroughly learnt. Long before the close of last year 
experiments were well advanced, and now the British- 
made tungsten powder market is being well supplied 
from several sources. The element tungsten is recovered 
from wolfram ore, well-nigh inexhaustible quantities of 
which are available within the British Empire. In order 
that these ore reserves should be the better handled, the 
Government assumed control of them, and now, so as to 
give more practical effect to that step, it is understood 
that it has decided to control the tungsten supplies. One 
of the first evidences of this is seen in the regulation of 
values. In pre-war days 2s. 5d. per lb. was somewhere 
about the normal price for the best percentage tungsten 
powder, but when supplies ran short and manufacturers 
feared they were face to face with a famine, the market 
advanced very rapidly until it was difficult to buy the 
alloy under 5s. or 6s. per lb. Much higher prices were 
talked about, even 8s. to 10s. per Ib., but these were 
regarded as fancy figures, asked to prevent sales rather 
than with a desire for business. Latterly, however, 
tungsten powder has been actually done as high as 8s. 
and the ferro material at only about Is. 6d. per lb. content 
less. It appears, however, that under the Government 
scheme the market is provisionally fixed at 5s. 10d. for 
powder and 2d. per lb. content less for ferro-tungsten. 
In some interested quarters exception is taken to this 
arrangement, or portions of it, at any rate, and there may 
possibly be modifications entertained as a result; but, 
on the face of it, if the scheme once gets into thorough 
working order, high-speed steel makers should benefit 
very considerably. 


Exports and Permits. 


The whole plan rather goes to suggest that there 
should not be insuperable difficulties in the way of the 
Government going “‘the whole hog” and, as advocated 
in a recent letter, controlling the full steel output of this 
district, or, if that be not practicable, the entire production 
of high-speed steel. If that were done the powers that 
be would the more easily appreciate and understand 
the appeal of crucible steel makers that the right sort of 
men, if they could be spared from the colours, should be 
sent back to the works, thus preventing the lying idle of 
several hundred of melting holes. This high-speed steel 
question, including, as it does, that of export to the Allies 
and certain neutrals, is one of the most interesting and 
important now under consideration, and very much 
wisdom is needed in order that no false step shall be taken, 
even for the apparent benefit of manufacturers. By the 
way, a week or two ago I mentioned that representations 
had been made in London by Sheffield firms regarding 
the hardship which was being experienced by some of 
them through the complete suspension of permits to 
export high-speed steel to neutrals and even certain 
Allies. The position has not been very greatly relieved, 
but it is understood that there is not quite the same 
difficulty in securing licences. It is still, however, more a 
matter of grace than anything else, and manufacturers 
must apparently possess their souls in patience for the 
present, recognising that the position is a delicate one 
and that the authorities will not willingly do anything 
to retard the legitimate trade of the nation. Neverthe- 
less, it is to be hoped that no stone will be left unturned 
by the War Trade Department in providing safe facilities 
for the advancement of such an important branch of 
Sheffield trade as this one of high-speed steel. 


General Conditions. 


War work is increasing and private trade is 
decreasing. That is the position in a nutshell. There is 
still, however, a very fair percentage of general business 
being put through, but the undertaking of it involves 
so much uncertainty that manufacturers sometimes 
searcely know where they are. Certificates for the export 
of ordinary carbon steels are being freely applied for 
and obtained without difficulty, the machinery put into 
operation for that purpose by the Cutlers’ Company 
working now with perfect smoothness. In almost every 
department of the steel works the pressure is very great, 
but particularly is this the case with regard to all kinds 
of tools, including those required for entrenching purposes, 
and especially twist drills and cutting tools. The home 
demand is enormous and increasing, large quantities of 
various kinds of saws being in urgent request. Many of 
the large saw mills of the country are now heavily engaged 
on Government work and their wants are pretty con- 
siderable. The Allied Governments are big buyers of 
entrenching tools, and departments making light bullet- 


proof steel for motor cars and wagons and aeroplanes are. 





very busy. The amount of business that has to be turned 
down every week is really most aggravating to manufac- 
turers, who, however, have learnt to view these matters 
in a philosophical light. Nevertheless, in normal times 
this lost business alone would be regarded, in volume, as 
equal to quite good order books. But supposing these 
rejected orders could be booked and executed, there is 
the question of railway traffic, to say nothing of shipment 
difficulties. Transport by rail is absolutely in a frightful 
state of congestion for any but war goods. At one large 
railway goods depét here the shortage of ordinary labourers 
was so severe and the warehouses were becoming so choked 
up that the clerks undertook voluntarily three hours a 
night for two nights a week getting outward traffic from 
the lorries to the railway wagons and inward traffic vice 
versa. They agreed, in a spirit of patriotism, to do this 
work at the ordinary labourers’ rate of pay, including 
the bonus allowed each night after nine tons have been 
handled. Nothing came amiss to these clerks; who dealt 
admirably with all kinds of goods, from greasy sheepskins 
to consignments of steel, until a great deal of the conges- 
tion had been relieved. The chief trouble for manufac- 
turers, however, is the growing frequency with which the 
railway companies have to put the “ block ”’ on for certain 
routes, which means that traders have to be continually 
ringing up to know if the line is clear in their particular 
direction. Things are little better at the ports, and, of 
course, whether the ‘“‘ block” is on or off none of the 
railway companies will accept goods for export unless the 
vessel by which they are consigned is actually lying in her 
berth. These are days of which traders will talk in years 
to come. 


Round the Works. 


As already indicated, there.is a pretty consider- 
able amount of oversea work in hand—being sandwiched 
in between war work in some way or another, but the 
Admiralty and War-office requirements of things other 
than munitions and armaments are bringing much grist 
to the mill. For instance, the Admiralty is inviting 
tenders for about 360,000 files, 140,000 table forks, and 
40,000 spoons of white metal, besides 2300 sugar basins, 
5000 casters and 4000 salt cellars, all in Britannia metal, 
whilst the War-office is asking for 5000 folding saw blades, 
25,000 butchers’ knives, 25,000 cooks’ knives and 5000 
cleavers. New foreign business includes steel for Calcutta, 
Santos, Benculen, Hong-Kong, Kobe and Sekondi, tools 
for Rosario and Kobe, saws for Sekondi and Bilbao and 
cutlery for Buenos Aires. The London County Council 
has placed contracts here with four firms for large quan- 
tities of cutlery. The labour question continues to afford 
a good deal of anxiety. Skilled workers are the men 
required, though better-class labourers are also wanted, 
especially by the railway companies, who are exceedingly 
short of men. In the Munitions Court this week a repre- 
sentative of one of the companies declared that many 
hundreds of their men had left for munition works, and 
even now they had about 70 or 80 vacancies, and that is 
only one company. What is being badly felt, too, is the 
shortage of carters and of horses, for the day when tem- 
porary carting could easily be hired has passed. There 
is now no surplus. 


Pig Iron, Billets, and Bars. 


The South Yorkshire Bar Iron Association met 
on Monday and decided to advance the quotation of 
““Crown”’ bars by 10s., making the basis price £11 10s. 
per ton. This marks an increase of something approach- 
£5 per ton since the commencement of the war, but is not 
yet up to the highest record for Yorkshire bars, which, I 
think, is about £14. The Lancashire Bar Iron Association, 
which usually follows Yorkshire, was on the present occa- 
sion a little in advance, for the quotation of that make was 
raised to the basis price of £11 10s. some fortnight or so 
since. Lancashire bars, however, are still subject to a 
discount of 24 per cent. for cash, whilst the Yorkshire 
Association decided a month ago to drop the discount, 
thus virtually adding 5s. 9d. to the quotation of £11 10s. 
net cash. In both counties makers are so busy rolling 
shell material that it is not particularly easy to secure 
delivery just when required, with the result that premiums 
are spoken about in both cases. Acid billets are well 
holding the advance mentioned last week, and the con- 
tinued pressure for deliveries of basic billets has hardened 
the market again, the quotation for soft qualities being 
now £9 to £9 10s. and for hard £9 10s. to £10—virtually 
a rise of 10s., although fully that much has been asked in 
the way of premiums for some time. There is a little 
more activity in the market for East Coast hematite iron, 
but values keep on about the level of last week, the figure 
being 102s. 3d. to 102s. 9d. for mixed numbers delivered 
here. On the West Coast values are well held for Bessemer 
mixed numbers, but the demand is still mainly for special 
qualities, which have advanced to about 133s. to 138s. 
delivered. In common irons Derbyshire foundry has 
eased a little, apparently to the extent of 6d., being now 
quoted about 69s., and forge is 67s. 6d. to 68s. per ton. 
Lincolnshire irons continue a more or less nominal market, 
with the lessened demand for basic still a feature. Where 
quotations are available they appear to be about 75s. for 
basic, 72s. 6d. for foundry, and 2s. 6d. less for forge. The 
market for scrap is rather easier, but there is a good local 
demand for high-class steel scrap. Manufactured material 
prices are constantly stiffening. Nothing has occurred 
to prevent the steady advance in Swedish iron and steel 
prices, which are almost daily making new records, the 
chief cause of this upward tendency being, of course, the 
extraordinarily high rate of transport. 


Strikes Brought to an End. 


In my previous letter I mentioned that the 
razor grinders here were on strike for an advance of 
roughly 10 per cent. on commercial and Government work. 
At that time there seemed no prospect of an immediate 
settlement, but before the end of last week matters took 
a much better turn. During the week-end an official 
from the Industrial Commission visited the city and 
conferred with the representatives of the masters and 
men, the result being that on Tuesday morning the latter 
resumed work, on the understanding that an arbitrator 
will at once have the case placed before him. The men 
all along contended that if the matter went to arbitration 
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they would fall back upon their original demands, viz., 
for an increase of 16} per cent. upon commercial work, 
and of 12} per cent. on all Government work, and 
this they propose to do. A dispute closely related to 
the cutlery trade, that of the cabinet case makers, has been 
definitely settled. These men demanded an advance in 
wages of 10 per cent. on piece-work prices and 4s. per week 
on datal rates. All the firms concerned have conceded 
the demands and work was generally resumed on Monday. 


Fuels. 


The steam coal market, on the whole, is described 
as fairly steady, though the undertone cannot be called 
as firm, and the outlook is generally regarded as uncertain. 
Shipments are again reported as showing a falling off, 
and although for the most part there is no tonnage of any 
importance on the ground at pits, collieries are evincing 
more anxiety for business. The local demand is very 
fully maintained. So far as the small fuel market is con- 
cerned, the colliery position still manifests an easier 
tendency. This is no doubt due to the smaller tonnage 
being cleared for shipment and also to the lessened demand 
from the cotton mill districts in consequence of the annual 
holidays. Values of small fuels are inclined to lower 
figures, fractional reductions being conceded to induce 
business. Quotations for steam coal are per ton at pits 
as follows :—Best South Yorkshire hards, 16s. 3d. to 
16s. 6d.; best Derbyshire hards, 16s. to 16s. 3d.; second 
quality, L5s. to L5s. 6d.; steam cobbles, 14s. 9d. to 15s. 3d. 


War Trade Department and Licences. 


There were one or two exceptionally interesting 
items of business at the monthly meeting on Tuesday 
of the Sheffield Chamber of Commerce. One was a state- 
ment from the War Trade Department explaining its 
practice with regard to the issue of export licences and 
pointing out how important it is that applicants should 
fill up the forms with care. Special reference was made to 
the question on the form reading: ‘Any special reasons 
for the granting of the privilege to export prohibited 
goods?” This inquiry, the Department explained, 
refers mainly to neutral countries in Europe, and delay 
is caused if traders answer the question in some such 
vague way as “ A licence is required to continue business,” 
or “ Because the export of goods is prohibited.”’ Another 
point of special interest to traders was a communication 
from the Associated Chambers stating that the Japanese 
Government Departments were ready to give favourable 
consideration as far as possible to British firms with 
regard to the conditions and privileges attaching to 
contracts which have been interfered with by the war. 
And a third matter of importance was that an arrange- 
ment has been made between the British and Russian 
Governments for the reciprocal waiving of consular fees 
in connection with the issue and legalisation of certificates 
of origin. 








SCOTLAND. 
(From our own Correspondent.) 
The War and Scottish Mining. 


THE report of the Inspector of Mines for the 
Scottish Division for the year 1914 has just been published. 
At the 547 coal mines, 23 metalliferous mines and 1143 
quarries, 153,569 persons were employed. The total 
output for the year was 46,820,447 tons, 3,747,873 tons 
below the production of the preceding year. The value 
of the minerals produced was £19,369,882. Labour has 
been searce owing to the fact that 18 per cent. of the 
workers over sixteen years of age have enlisted. Employ- 
ment has been very satisfactory, a majority of the mines 
having worked practically full time. Considerable difficulty 
has arisen regarding adequate supplies of suitable timber, 
and this matter has not yet been satisfactorily settled. 


Shipping. 


Furness, Withy and Co. have arranged to provide 
tonnage for a fortnightly service between Philadelphia 
and Glasgow. This business was operated until recently 
by the Allan Line, but its service is being abandoned 
owing to the agreement with the Canadian Pacific Railway. 
Business at Glasgow continues brisk, with coal shipments 
the chief feature. There are about seventy vessels in 
port, and of these about thirty are short-voyage traders. 
Among the exports during the past week were locomotives 
to Rosario, textile machinery to Calcutta, iron and steel 
to Hong-Kong, Shanghai and Australia. Cargoes inwards 
included five of iron ore; three of timber, one from Canada 
and two from Archangel; besides copper ore, and iron and 
steel. The import of iron ore amounted to 26,340 tons, 
while that of iron and steel totalled 8250 tons. The import 
of timber for the third week in succession is 10,000 tons. 
Indications point to a better output of new mercantile 
tonnage in the near future. While it is essential that 
naval work should receive the preference, the need for 
new carrying tonnage cannot be ignored, and consequently 
an improvement in this respect is much to be desired. 
Scarcity of tonnage, while it is a good thing for owners 
who have two or three available boats, is undoubtedly 
responsible for the rates of freight and the consequent 
rise in the cost of materials, which are vitally necessary 
at the present moment, and the wonder is that an effort 
on an adequate scale has not already been made to relieve 
the position. 


Timber. 


Government orders continue to provide con- 
siderable employment in the timber trade. Although 
imports have been unusually heavy of late, values are 
still tending upward in sympathy with a continued rise 
in freights. Recent cargoes include pine and birch from 
Montreal and hardwoods from the States. 


Scottish Shale Miners’ Wages. 


As a consequence of the advance in wages given 
to coal miners, the wages of shale miners have been 
advanced 3d. per day. Taking into account the war bonus 


panies, the new tonnage rate is now at the highest point 
ever reached in the history of the oil trade. 


The Pig Iron Trade. 
The number of furnaces in blast in Scotland at 


present is seventy-two, four more than in the prec * ng 
week and eight more than in the corresponding w . in 
1914. Business is not so good as it might be, and while 
the production is being fairly well taken up, new orders 
are scarce. Makers report that bookings are confined to 
small tots to meet the immediate requirements of con- 
sumers, and while prices are still unchanged the tendency 
is easier. Foundry iron is particularly slow. Shipments 
were fairly good, amounting to 3142 tons. The warrant 
market was inactive throughout the week, the total turn- 
over only amounting to 6500 tons. Values moved irregu- 
larly, and, taken all over, the tendency was easier. After 
rising to 65s. 4d. per ton cash buyers, Cleveland iron closed 
at 64s. 10d. per ton, representing a loss of 3d. per ton on 
the week. Warrant stores now total 142,361 tons, com- 
pared with 94,159 tons at the same period in 1914. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland, i.a.s. at Glasgow, No. 1, 79s.; No. 3, 
78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, 
No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 84s. 6d.; No. 3, 
79s. 6d.; Gartsherrie, Calder and Langloan, Nos. 1, 85s.; 
Nos. 3, 80s.; Summerlee, No. 1, 86s.; No. 3, 8ls.; Glen- 
garnock, at Ardrossan, No. 1, 86s.; No. 3, 8ls.; Eylinton, 
at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dal- 
mellington, at Ayr, No. 1, 81ls.; No. 3, 79:.; Shotts, at 
Leith, No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 
86s.; No. 3, 8ls. per ton. Scotch hematite is quoted 
102s. 6d. per ton for small quantities. 


Finished Iron and Steel. 


The general condition of the iron and steel trades 
is still one of great activity. The struggle to increase the 
output continues from day to day, and everything possible 
is being done in order that a greater tonnage may be 
produced. The press of Government work shows no 
abatement, and in some directions the demands are more 
urgent than ever. Deliveries of ordinary mercantile 
work are falling far behind, and makers are frequently 
compelled to refuse what would usually be termed good 
lines. The steel works are employed to their utmost 
capacity, and sectional mills particularly are unable to 
turn out sufficient to meet requirements. Shell material 
is, of course, being given the preference, and consequently 
ordinary deliveries of angles and bars are suffering con- 
siderable delay. Good employment is being obtained 
in the plate mills, especially where light work is in progress, 
but for the heavier plates makers can easily give prompt 
delivery. The recent arrangement for the distribution 
and rolling of orders should help to expedite deliveries, 
and the question of fixed prices by the Committee acting 
in consultation with the proper authorities will eliminate 
any suggestion of unfair dealing. Prices continue very 
firm and quotations are as follows :—Ship plates, £10 5s. 
per ton, home or export ; boiler plates, £10 15s.; angles, 
£10 10s. to £11; steel rounds, about £11 10s. per ton. 
Black sheet makers are very active in their heavy depart- 
ments, and in the absence of a sufficient supply of orders 
for the light gauges, the demand for which is not likely to 
improve now that spelter has begun to advance in price, 
they are producing thin plates instead. The market is 
very strong, and for ,*;in. sheets makers are asking £11 10s. 
to £11 15s. per ton. Malleable iron makers are executing 
a large number of orders in their iron and steel depart- 
ments, many of which are on Government account, and 
have a large amount of work still on hand. Labour in 
this branch of the trade is somewhat scarce, but outputs, 
nevertheless, are heavy. “Crown” iron bars are quoted 
£11 10s. per ton, less 5 per cent. for home delivery, and 
producers will not accept business under £11. Steel bars 
are quoted about £12 10s. per ton for home consumption 
and £12 per ton for export. Wrought iron and steel tube 
makers have plenty of work on hand on home account, 
but the export inquiry is very slow. Engineers and tool- 
makers are extremely busy. The demand from official 
quarters is unprecedented, and meantime it is impossible 
to cope with the urgent calls. The position all round may 
be termed satisfactory. 


The Coal Trade. 


Quieter conditions continue to rule in the Scotch 
coal trade. The chief reasons for this are to be found in 
the refusals of licences for export and the great scarcity 
of freight tonnage on the market, coupled with difficulties 
in connection with loading operations. Licences are being 
refused to a large extent, not only to neutral countries, but 
to Allied ones also, even in face of the fact that heavy 
orders have been placed for early shipment. The effect 
of this procedure is becoming more and more evident, and 
values are becoming easier. In the West of Scotland 
district the demand for round coals is fairly steady, but 
most qualities are easily obtained. Smalls also are more 
plentiful, and prices have dropped about Is. per ton. 
Fifeshire collieries are in much the same position with 
regard to round coals, but, on the other hand, smalls in 
that district are particularly scarce and firm prices are 
easily secured. In the Lothians district the refusal of 
licences to Sweden, which may be considered the principal 
outlet, is seriously felt. Business for the most part is 
confined to smalls. Generally speaking, the demand is 
fairly good. The industrial requirements continue heavy, 
while the household consumption is increasing. Coastwise 
shipments are well maintained. The department suffering 
most is that concerned with foreign exports. The aggre- 
gate shipments from Scottish ports during the past week 
amounted to 243,419 tons, compared with 233,719 tons in 
the preceding week and 270,905 tons in the corresponding 
week of last year. Ell coal is quoted f.o.b. at Glasgow 
17s. 6d. to 18¢.; splint, 17s. 6d. to 22s.; navigations, 
21s. to 22s. 6d.; steams, 17s.; treble nuts, 18s.; doubles, 
17s.; singles, 16s.; best screened navigation coal, f.o.b. 
at Methil or Burntisland, 23s. per ton. 
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WALES AND ADJOINING COUNTIES. 
(From our awn Correspondent.) 


Cardiff Coal Trade. 


THE new coalfield agreement come to on July 20th 
and the supplementary agreement arrived at on August 
3ist were signed by the whole of the members of the Con- 
ciliation Board tor South Wales and Monmouthshire at 
a meeting of this body on Friday last. The natural assump- 
tion is that labour troubles are therefore at an end so far 
as the Welsh miner is concerned for some time to come. 
Previous experience, however, does not justify a too 
sanguine view, and the best and safest policy is merely to 
express the hope that peace will not be disturbed during 
the present crisis. No sooner, however, were the signatures 
attached to the agreements than the workmen’s repre- 
sentatives, after having inspected the joint audit of the 
books for the necessary periods, submitted their proposal 
for an increase in the general wage rate. It had been 
generally expected that the advance that would be sought 
would be 15 per cent., but instead the men proposed 
12} per cent. on the new standard, which is equivalent to 
18} per cent. upon the old standard. This increase was 
based by the men on the advance in the price of coal, 
the prospects of trade and the output. On the owners’ 
side, the contention was that the state of trade did not 
justify such an increase, while the cost of production had 
gone up to such an extent that an increase such as the 
men suggested was out of the question. The owners 
therefore counter-offered 5 per cent. advance on the new 
standard, which is equal to 7} per cent. on the old. With 
such a margin between them any agreement was impossible. 
The men refused the offer, and therefore the matter will 
be laid before the independent chairman, Lord St. Aldwyn, 
at an early meeting of the Board. Of course, the question 
of an increase is at the moment purely a “ proposal ”’ 
to vary the wage rate, but when it becomes a formal 
application then the independent chairman will have the 
power only either to grant the 12} per cent. asked for by 
the miners’ leaders or the 5 per cent. offered by the coal- 
owners. Lord St. Aldwyn has no power to vary the sug- 
gested increases. The men are at present paid 18} per 
cent. on the new 1915 standard rate, which is equivalent 
to the old standard rates plus 774 per cent. When the 
old agreement expired the workmen were paid the maxi- 
mum rate of 60 per cent., plus 17} per cent. war bonus, 
awarded by Lord St. Aldwyn in May, but the award 
provided that the war bonus should ‘* merge in any rise 
of wages that may hereafter be conceded in the district 
under any revised agreement, owing to a rise in the price 
of coal so far as it does not exceed such rise in wages.” 
The war bonus was therefore merged in the Government 
settlement of July 20th, when the new standard was 
fixed with a 10 p.c. minimum, for the percentages were so 
adjusted that 18} per cent. on the new standard repre- 
sented the wages the men were then earning. According 
to the rules of procedure, the meeting of the Board to be 
presided over by the independent chairman must be held 
on or before the 15th inst. The expectation of those 
engaged on the commercial side of the trade is that as 
soon as the men’s demands have all been settled to their 
satisfaction, business will be upset by a renewal of the 
non-unionist campaign. This is a factor that business 
men have to take into consideration in contemplating 
future operations. While negotiations were proceeding on 
the new wage agreement quite a number of applications 
were received by the Executive Council of the Miners’ 
Federation from the various districts for permission to 
hand in notices to the colliery owners to stop work in 
order to clear their ranks of the non-unionist. The Execu- 
tive Council, however, in all cases withheld its permis- 
sion, but it is presumed that now that the new agreements 
are completed it will give its sanction. It is doubtful 
whether the miners’ leaders will consider the maintenance 
of output of more importance than increasing the Federa- 
tion membership, although at the recent conference to 
consider the question of the suspension of the Eight Hours 
Act South Wales representatives opposed such a step 
and expressed the opinion that coal outputs could be 
improved by the men working regularly. 


Miners and Craftsmen. 


One matter that has created considerable interest 
during the past week has been the movement for trans- 
ferring craftsmen from their own organisation to the 
Miners’ Federation, and the belated effort on the part of 
the coalowners to check it. It was fully anticipated that 
the success of the miners in getting the bonus turn for 
craftsmen on the afternoon and night shifts would have 
the effect of inducing enginemen, stokers, &c., to join 
the Federation. As showing that the movement was not 
lacking in organised effort, it is rather singular that on 
the very day that the new coalfield agreements were 
signed an unofficial sectional conference of enginemen and 
stokers was held at Cardiff when about twenty branches 
of the South Wales and Monmouthshire Association were 
represented. Statistics presented showed that whereas 
in 1908 the membership of the Enginemen’s Associktion 
was 11,000, it was now only 5000, the majority having 
gone over to the Miners’ Federation. The conference 
recommended that all branches of the Enginemen and 
Stokers’ Association who were in favour of the movement 
should immediately dissociate themselves from the Asso- 
ciation, and three members were appointed to meet the 
Miners’ Executive to draft an agreement between the 
parties and sign it at an early date. On the other hand, 
members of the Craftsmen’s Association have been advised 
to think twice before finally throwing in their lot with the 
Miners’ Federation, which, of course, means crippling 
the power of their own Association, if not causing its 
dissolution. The enginemen and stokers would also be 
deprived of any direct means of discussing with employers 
their specific grievances, and their interests would always 
be subordinated to those of the miners. The coalowners, 
realising the trend of events and the power which the 
Miners’ Federation are grasping, are now making a rather 
late, but nevertheless strong, effort to prevent the Crafts- 
men’s Association from tottering to pieces. At a meeting 
on Monday of the Executive Committee of the South 
Wales Association of Craftsmen and the committee 
appointed by the coalowners to deal with questions affect- 
ing the enginemen and stokers, an agreement was arrived 
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substantially, and at a further meeting to be held next 
week other classes of workmen will have their claims 
considered. Seeing that the Miners’ Federation had 
secured the bonus turn for craftsmen on the afternoon and 
night shifts who belong to their organisation, it was only to 
be supposed that the owners would give the same to the 
men who belonged to the Craftsmen’s Association. The 
employers, however, made it retrospective to July 13th, 
and where craftsmen at present work two full shifts of 
twelve hours, the hours are reduced to eight per shift. 
‘The men who now work eighty-four hours per week will 
do fifty-six hours, and the payment will be adjusted. 
It was further agreed that a maximum standard rate for 
stokers at all collieries should be established of 5s. 6d. a 
day, plus percentages. The owners have thus fixed a 
maximum instead of a minimum, but the effect is that the 
majority of workmen will receive an advance of rather 
more than Is. a day. The workmen’s demand had been 
that the standard should be raised to 3s. 4d. on the 1879 
standard at those collieries where it stood below that 
figure. This would have brought the new minimum to 
js. The stokers’ new rate came into operation on Monday, 
while it was agreed that the arrangements made at the 
joint meeting on Monday last week as to the new standard 
rates for enginemen, &c., shall be as and from July 13th, 
from which the bonus turn dates. 


Foreign Coal Shipments. 


Foreign shipments last week from South Wales 
ports were very satisfactory, considering the unsatis- 
factory tonnage supplies. The total, which excludes 
returns on Government account, was 348,022 tons from 
Cardiff, Newport, Swansea and Port Talbot, as compared 
with 204,809 tons in the corresponding period of last year. 
The quantity shipped from Cardiff alone was 176,069 tons, 
which was 50,476 tons in advance of last year. Of this 
total, 15,364 tons went to Port Said, 10,361 tons to Toulon, 
11,093 tons to Messina and 10,555 tons to Genoa. Newport 
dispatched 67,116 tons, which was an improvement of 
13,243 tons for the same period of 1914, while Swansea 
accounted for 71,431 tons and Port Talbot for 33,406 tons. 


Labour Affairs. 


The non-unionist trouble was the cause of 2500 
heing idle on Tuesday at the Nos. 6, 7 and 8 pits, Tylors- 
town, belonging to Messrs. D. Davis and Sons. On behalf 
of the trimmers, the National Amalgamated Labourers’ 
Union is demanding of the Swansea Chamber of Commerce 
that some distinct conditions and prices should be arranged 
owing to the coal trimmers’ experience in the shipment of 
certain fuel. The demands of railwaymen in South Wales 
are causing some uneasiness, more especially as they are 
accompanied by threats of drastic action. 


Current Business. 


At the end of last week there seemed every pros- 
pect of an improvement in business and in values. Charter- 
ing had been active for tonnage to load early, and a 
considerable quantity of tonnage has since been taken up, 
but expectations that prices would move up to an appre- 
ciable extent have not been realised and the market 
continues dull, and on the whole weak. Coals appear to 
be well in excess of requirements, but the reason for the in- 
activity on the part of buyers this week ha: been due to 
reasons altogether dissociated from labour troubles, but 
which nevertheless are sufficient to make them hold their 
hands and to create a feeling of uncertainty as to the 
immediate future. At the time of writing tonnage in 
dock was fairly good, but it was impossible to say how 
long this condition of things would last, and naturally 
the fear of owners is that if the exceptional factor now 
governing the market continues for any length of time, 
stoppage of work at the pits may here and there result. 
Ordinary second Admiralty large are not worth more 
than 23s. to 24s., and ordinary large steams 22s. to 23s. 
Dry coals remain steady at about 26s. to 27s. for best 
and 25s. to 26s. for ordinary qualities. There is not much 
change in the position of best black veins, which rule 
about 24s. to 25s., but other Monmouthshires are on the 
easy side at 22s. to 23s. for Western Valleys, 21s. to 22s. 
for best Easterns and 20s. to 21s. for ordinary Eastern 
Valleys. Bituminous qualities are quiet in demand, while 
small coals of the bunker class have weakened. Best 
bunkers cannot command more than 17s. 6d. to 18s., and 
seconds 17s. to 17s. 6d., cargo sorts continuing about 
10s. 6d. to 12s. 6d. Patent fuel is steady and pitwood firm 
at 31s. to 33s., supplies available for sale on the market 
being very restricted. 


LATER. 


Business remains quiet, and is governed chiefly by the 
tonnage factor. Vessels are slow to come along, and the 
consequence is that a number of tips are idle at the docks. 
Stocks of coal are heavy, and unless the tonnage supply 
improves very shortly coalowners will have difficulty in 
maintaining regular work at the collieries. For prompt 
shipment the market is easy, except in the case of superior 
Monmouthshires, which are scarce, these coals being well 
stemmed. Small coals remain easy. Pitwood is barely so 
firm on account of the difficulty of securing empty wagons. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 23s. to 24s.; ordinaries, 
22s. to 23s.; best drys, 26s. to 27s.; ordinary drys, 25s. 
to 26s.; best bunker smalls, 17s. 6d. to 18s.; best ordinaries, 
17s. to 17s. 6d.; cargo smalls, 11s. 6d. to 12s. 6d.; inferiors, 


10s. 6d. to lls. 6d.; washed smalls, 20s. to 21s.; best 
Monmouthshire black vein large, 24s. to 25s.; ordinary 


Western Valleys, 22s. 6d. to 23s.; best Eastern Valleys, 
21s. to 223.; seconds, Eastern Valleys, 20s. to 21s. Bitu- 
minous coal: Best households, 23s. to 24s.; good house- 
holds, 22s. to 23s.; No. 3 Rhondda large, 25s. to 26s.; 
smalls, 19s. to 20s.; No. 2 Rhondda large, 18s. to. 19s.; 
through, 16s. 6d. to 17s. 6d.; smalls, 13s. to 14s.; best 
washed nuts, 26s. to 28s.; seconds, 23s. 6d. to 25s. 6d.: 
best washed peas, 24s. to 24s. 6d.; seconds, 21s. to 22s. 
Patent fuel, 33s. to 35s. Coke: Special foundry, 42s. 
to 43s.; good foundry, 38s. to 40s.; furnace, 32s. to 34s. 
Pitwood, ex ship, 31s. to 33s. 





Newport (Mon.). 


Tonnage has come along more freely, with the 
result that more loading activity is seen, but still supplies 
of practically all classes of coal are obtainable without any 
difficulty on favourable terms for prompt loading. The 
inquiry is very slow at the moment, and merchants 
hesitate to operate until the conditions are more favour- 
able. Small coals show a rather wider margin than usual 
and are easy. Approximate quotations :—Steam coal : 
Best Newport black vein large, 24s. to 24s. 6d.; Western 


Valleys, 22s. 6d. to 23s.; Eastern Valleys, 21s. to 22s.; 
other sorts, 20s. to 2ls.; best smalls, 17s. 6d. to 18s.; 


seconds, 16s. 6d. to 17s. Bituminous coal: Best house, 
21s. to 22s.; seconds, 20s. to 2ls. Patent fuel, 32s. to 
33s. Pitwood, ex ship, 31s. to 35s. 


Newport Metal Market. 


There has been practically no change in the local 
iron and steel trades this week, and values remain un- 
altered. Business has been on a comparatively small 
scale. Employment continues good at the bar mills, but 
fresh business is slow to come along. Quotations are on 
the basis of £7 2s. 6d. to £7 5s. for both Siemens and 
Bessemer. Rails are without any new feature, and values 
are maintained. Welsh hematite is quoted at 102s. 6d. 
to 105s. Tron ore quotations are unaltered. Tin-plate busi- 
ness is quiet, and quotations are about 18s. to 18s. 6d. 
for 20 14 and 36s. for 28 « 20. 


Swansea. 


The anthracite coal market displays a firm tone, 
the demand for large descriptions being more extensive. 
Here and there hand-picked malting coals commanded 
higher figures. Swansea Valley large qualities well 
uphold recent values, and red veins show a better tone. 
There is a scarcity of machine-made qualities of all sizes, 
and the market as a consequence is firm, but rubbly culm 
and duff are rather easier on a falling off in the inquiry. 
Steam coals are weak, especially for prompt shipment. 
Approximate values :—Anthracite: Best malting large, 
31s. to 33s.; second malting large, 29s. to 30s. 6d.; big 
vein large, 30s. to 32s. 6d.; red vein large, 24s. 9d. to 
25s. 6d.; machine-made cobbles, 39s. 6d. to 42s. 6d.; 
French nuts, 40s. 6d. to 44s. 6d.; stove nuts, 40s. to 43s.; 
beans, 29s. to 32s. 6d.; machine-made large peas, 19s. 
to 20s.; rubbly culm, lls. 3d. to 11s. 6d.; duff, 5s. 6d. 
to 5s. 9d. Steam coal: Best large, 25s. to 25s. 6d.; 
seconds, 22s. to 24s.; bunkers, 16s. 6d. to 17s. 9d.; smalls, 
lls. 3d. to 14s. 3d. Bituminous coal: No. 3 Rhondda 


Aa 


large, 23s. 3d. to 25s. 9d.; through and through, 22s. 6d. 
to 23s. 6d.; smalls, 18s. 9d. to 20s. Patent fuel, 30s. 


to 32s. 
Tin-plates, &c. 


For some time past the tin-plate industry has 
suffered very severely owing to the embargo upon the 
export of plates to neutral countries except by licence. 
Representatives of the trade unions interested and the 
Welsh Plate and Steel Makers’ Association have had an 
interview with Mr. Pretyman, and pointed out to him the 
great delay caused in the issue of licences and the necessity 
for the provision of better facilities. Mr. Pretyman pro- 
mised that the difficulty should be removed as far as 
possible in the course of a few days. It is now reported, 
though not officially, that an agreement has been come to 
between the United States and the British Government 
which will permit of relaxation in the regulations now 
governing exports. It is expected that a proclamation 
to this effect will be issued shortly. Owing to the restric- 
tions on exports fairly large stocks of Welsh plates are 
held. Shipments from Swansea last week were much 
below the average, and values are a shade easier. The 
following are the official prices from the Swansea Metal 


Market :—Tin-plate and other quotations: I.C., 20 « 14 
112 sheets, 18s. to 18s. 3d.: [L.C., 28 20 56 sheets, 


18s. 6d. to 18s. 9d.; I.C., 28 20 112 sheets, 36s. 
to 36s. 6d.; IC. ternes, 28 x 20 112 sheets, 32s. 6d. 


to 33s.: galvanised sheets, 24 g., £17 to £17 10s. per ton. 
Block tin, £152 10s. per ton cash, £154 per ton three months. 
Copper, £66 5s. per ton cash, £67 10s. per ton three months. 
Lead: English, £23 17s. 6d. per ton; Spanish, £23 5s. 
per ton. Spelter, £74 per ton. Lron and steel: Pig iron : 
Standard iron, 64s. per ton cash, 64s. 44d. one month ; 
hematite mixed numbers, 95s. per ton cash, 95s. 6d. one 
month ; Middlesbrough, 64s. 5d. per ton cash, 64s. 10d. 
one month; Scotch, 70s. 44d. per ton cash, 70s. 10d. one 


month; Welsh hematite, 102s. 6d. dd.; East Coast 
hematite, nominal; West Coast hematite, nominal. 


Steel bars : Siemens, £7 to £7 2s. 6d.; Bessemer, £7 2s. 6d. 
Steel rails, heavy sections, £9 2s. 6d. per ton. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, August 24th. 


NEARLY all steel mills are now working very close to maximum 
capacity and the rush of orders continues. Fortunately for 
exporting interests, domestic demand, while increasing, is still 
on a rather conservative basis. The requirements for neutral 
countries are assuming larger proportions, covering structural 
material, semi-finished steel, bars, plates, skelp, sheets, bar 
iron, wire, &c. Orders for munition material are enormous. 
This week will see placed large contracts for rounds, shells and 
other material. Galvanised has dropped 10 dols. because of 
the drop in spelter. Mill interests are not taking all the business 
offered, but are waiting until the approach of the time when 
material will be actually needed and then quote market prices. 
This helps to check a speculative tendency. The urgency for 
steel rounds is very strong. It is said that the American Steel 
Foundries Company is figuring on contracts estimated to cost 
fifty million dollars and that a Cleveland concern will undertake 
to supply 500,000 75 mm. shells to the French Government. 
Contracts for the necessary 3in. bars will, if possible, be placed 
this week. Contracts for 139,000 tons steel bars will, if possible, 
be placed this week in Eastern mills. Norwegian shipowners 
have contracted for two ships and ten more are being figured on 
by Atlantic Coast yards. The Cramps at Philadelphia are 
starting ontwo. During July 148,000 tons of structural material 
were sold, which represents 86 per cent. capacity of the country. 
Influential interests will urge the construction of 300 submarines, 
but this and all similar war preparation suggestions will have to 
await the action of Congress. Munition manufacturers are 


laying plans for extension in years to come, but the chaining 
of the disturbing European causes may modify the views of 
those who are responsible for policies of defence. Rail orders 
are moderate. Car building shops are rushed and are not 
encouraging the placing of orders for very remote delivery. 
Railroads have plans completed for much bridge work, but are 
not hurrying. Rolling mill capacity is being enlarged at 
numerous points. Pig iron of all kinds has advanced within a, 
week, Copper is weakening and ranges from 17} to 16}. 
Domestic brass and copper mills have not been buying for a good 
while and cannot wait very much longer. Exports so far 
this month 11,719 tons. Production is expanding, and con- 
sumers take this as a reason why prices will go lower. But the 
controlling factor is the European demand. A greater export 
demand is looked for, but those who represent copper on this 
side are in the dark as to the intentions or necessities of the large 
transatlantic consuming interests. 








EDUCATIONAL INTELLIGENCE. 


Tue following circular has been issued by the Board of 
Education, Whitehall, 8.W.:— 


EXAMINATIONS IN SCIENCE AND TECHNOLOGY. 

(1) The regulations and syllabuses which governed the 
examinations in Science and Technology held in 1915 will con- 
tinue in force for 1916. 

(2) In the prefatory note to the volume of regulations and 
syllabuses for examinations in Science and Technology, 1915, 
the Board announced their intention to discontinue those exami- 
nations at a date to be subsequently announced. The Board 
now desire to give notice that after 1916 they will no longer 
hold Lower General Examinations in any subjects of Science 
and Technology. The Higher General Examinations will for 
the present be continued. 

(3) The conditions governing the award of scholarships, 
exhibitions, &c., in Science in 1917 will be announced in due 
course. 

(4) The time-tables of the examinations to be held in 1916 
will be issued shortly. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY to SATURDAY, SEPTEMBER 7rH To 


THe British ASSOCIATION FOR THE APVANCEMENT OF 
Scrence.—Annuai meeting in Manchester. 


WEDNESDAY, SEPTEMBER 15th. 


Tue InstiTUTION oF Mintnc ENGINEERS.—Annual general 
meeting at the Hotel Metropole, King-street, Leeds. Wednes- 
day, September 15th: 2.30 p.m., annual general meeting. 
The following papers will be read or taken as read :—‘* Some 
Effects of Earth-movement on the Coal Measures of the Sheffield 
District (South Yorkshire and the Neighbouring Parts of Derby- 
shire and Nottinghamshire),” by Professor William George 
Fearnsides ; ‘‘ Compressed Air for Coal Cutters,’’ by Mr. Sam 
Mavor; ‘Gas Producers at Collieries for obtaining Power and 
By-products from Unsaleable Fuel,’’ by Mr. Mansfeldt Henry 
Mills. The following papers will be open for discussion :— 
‘** Boring and Drilling on Oilfields,”” by Dr. Paul Dvorkovitz ; 
‘“* American Coal Dust Investigations,” by Mr. George 8S. Rice. 
Thursday, September 16th: Excursion to Maltby Main and 
Bentley collieries at 9.50 a.m. 


lira. 


THURSDAY anp FRIDAY, SEPTEMBER 23rp anp 24TH. 


Iron AnD STEEL INstTrITUTE.—Autumn meeting, 1915. At 
the Institution of Civil Engineers, Great George-street, West- 
minster. at 10.30 a.m. on the 23rd and at 10 a.m. on the 24th. 
The following is the list of papers that are expected to be sub- 
mitted for reading and discussion:—Mr. Wesley Austin : 
“Influence of Oxygen on some Properties of Pure Iron ;” 
Mr. T. H. Byrom: “‘ Note on the Carburisation of Iron at Low 
Temperatures in Blast Furnace Gases;” Professor E. D. 
Campbell: ‘‘ Influence of Heat Treatment on the Specific 
Resistance and Chemical Constitution of Carbon Steels ;”’ Pro- 
fessor C. A. Edwards and Mr. H. Kikkawa: ‘* Effect of Chromium 
and Tungsten upon the Hardening and Tempering of High- 
speed Tool Steel ;*? Dr. W. H. Hatfield: ‘* Phosphorus in Iron 
and Steel; Professor K. Honda and Mr. H. Takagi: “* The 
Magnetic Transformation of Cementite ;”? Mr. R. H. Smith: 
“Sulphur in Malleable Cast Iron ;” Professor N. Tschis- 
chewski: “Iron and Nitrogen.” Those papers for which time 
cannot be found will be taken as read and discussed by corre- 
spondence. 








CATALOGUES. 


WE have received from Thompson and Co., of 48, Watling- 
street, London, E.C., a catalogue dealing with ‘‘ Rex ” alternat- 
ing-current watt-hour meters for single, two, and three-phase 
currents. We are asked to mention that these meters, which 
are approved by the Board of Trade, are not manufactured in 
Germany, but in Switzerland. 

CHARLES CHURCHILL AND Co., Limited, of 9 to 15, Leonard- 
street, Finsbury, have sent us a new catalogue on Norton grind- 
ing wheels. The cutting materials used in. Norton grinding 
wheels are aluminium oxide and carbide of silicon abrasives, to 
which have been given the well-known trade names of ‘““Alundum”’ 
and ‘‘Crystolon.” Both these abrasives are electric furnace 
products, but radically different in chemical composition-——- 
different in structure and character of fracture of the grain. 
These modern efficient cutting materials, it is stated, will deal 
satisfactorily with every requirement of grinding to-day. 
‘** Alundum ” is the name given by the Norton Company to the 
aluminium oxide abrasive (AL,O, in crystalline formation) used 
in the manufacture of wheels, which, owing to the toughness 
and hardness of their grain formation, makes them well suited 
to the grinding of steel of all classes and materials generally 
of high tensile strength. They are said to be excellent for such 
work as the cylindrical grinding of soft steel alloys, for dressings, 
forgings, boiler-plate, angle-iron work, &c. “‘ Crystolon”’ is 
the name given by the Norton Company to the carbide of silicon 
abrasive (SiC in crystalline formation) used in the manufacture 
of wheels for grinding cast iron, chilled iron, brass, marble, 
granite and materials generally of low tensile strength, owing to 
its extreme brittleness and hardness of grain. The carbide of 
silicon is made from coke, sand, sawdust and salt in an electric 
furnace, the quality depending largely upon the material used, 
the skill in mixing, and in the operation of the electric furnace. 
‘““No. 38 Alundum ” varies from regular ‘“‘ Alundum ” in the 
temper of its grain, being more brittle, and consequently taking 
less resistance to fracture. This is a valuable feature in the 
grinding of hardened metals having a wide surface contact, such 
as with internal and surface grinding. It also gives good results 
on the best class of precision grinding. 








Contracts..-_Wm. Johnson and Sons (Leeds), Limited, 
inform us that theyThave just received an order for eight tube 
mills of the largest size—20ft. Gin. by 6ft.—for the Rand. These 





: are for gold milling work for the New Modder G.M. Company. 
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LIGHTING IN FACTORIES AND WORKSHOPS. 


THE first report of the Departmental Committee 
appointed by the Home Secretary in January, 1913, to 
inquire into “ the conditions necessary for the adequate 
and suitable lighting—natural and artificial—of factories 
and workshops” has just been issued. The Committee 
consisted of Dr. R. T. Glazebrook (Chairman), Mr. Leon 
Gaster, Professor Francis Gotch, Mr. J. H. Parsons, Mr. 
W. C. D. Whetham and Sir Arthur Whitelegge, with Mr. 
D. R. Wilson and Mr. C. C. Paterson as secretaries. Sub- 
sequent to the death of Professor Gotch, Professor C. S. 
Sherrington was appointed in May, 1913, to be an addi- 
tional member of the Committee. 

The recommendations made by the Committee are 
seven in number. The first is a general one, making good 
the omission in the Factory Act of 1901 of all material 
reference to proper lighting, and is couched in much the 
same terms as are employed in that Act in the section 
devoted to heating and ventilation. It runs as follows :— 


(1) There should be a statutory provision :— 

(a) Requiring adequate and suitable lighting in 
general terms in every part of a factory or 
workshop, and 

(b) Giving power to the Secretary of State to make 
Orders defining adequate and suitable illumina- 
tion for factories and workshops or for any 
parts thereof or for any processes carried on 
therein. 

The report then proceeds to discuss the proper inter- 
pretation of the term “ adequate and suitable lighting.” 
The illumination, it says, should be sufficient for the proper 
earrying out of the work both as regards quality and 
output and should not be such as to be prejudicial to the 
health, comfort and safety of the workers. To satisfy 
these general requirements the lighting, in addition to 
being adequate in amount, should be reasonably constant 
and should be uniform over the necessary area of work. 
Lamps should be so placed or shaded that their light 
does not fall directly into the eyes of an operator when 
engaged on his work or when looking horizontally across 
the workroom. Further, the lights should be so placed 
that they do not cast extraneous shadows on the work. 

The next four recommendations seek to lay down a 
numerical basis for the term ‘* adequate lighting.’”’ The 
first of these deals with the illumination of actual working 
areas, that is to say, for example, such areas as those 
occupied by a lathe or other machine tool hand when 
engaged on his normal work. It runs as follows :— 

(2) Over the ‘“ working areas”’ of workrooms the 
illumination measured on a horizontal plane at 
floor level shall not be less than 0.25 foot-candle 
without prejudice to the illumination required for 
the work itself. 

This recommendation is not intended to apply to the 
case of a ship under construction or repair. The illumina- 
tion to be provided in such cases is reserved for discussion 
in a subsequent report. 

It may be interesting to see how this provision tallies 
with present practice. At midday on an average day 
in June there is an external illumination of the order of 


- 4000 foot-candles. On an average day in December it 


may be 500 foot-candles at 10 a.m., varying to 700 at 
midday. If the illumination at the point of work inside 
the building is to be not less than 0.25 foot-candle the 
daylight factor at the point of work—the ratio that is of 
the internal to the external illumination—must be not 
less than one twenty-eighth per cent. In other words, 
the Committee’s wish may yet be met even if the external 
light is excluded to as great an extent as 993% per cent. 
We scarcely need the Committee’s measurements of 
actual cases to reassure ourselves that very extraordinary 
conditions would need to prevail before the natural 
lighting at the point of work, even at the worst period of 
the year, failed to satisfy the recommendation. In a few 
cases, apparently at the centre of workrooms laterally 
lighted, failure to satisfy the recommendation at some 
time of the day and year which is not stated, has been 
recorded. - But with these exceptions all the observations 
made for the Committee show a degree of illumination 
well above what is contemplated in the resolution. The 
usual amount of light admitted may be said to be round 
about 2 or 3 per cent. of the external. Daylight factors 
of as much as 16 per cent. have been noticed. As for 
artificial lighting, eight observations in engineering work- 
shops out of a total of 86 showed less than 0.25 foot- 
candle of illumination at the point of work. In one 
instance as much as 63 foot-candles is recorded. 

The Committee insists upon the fact that ironfoundries 
require a higher minimum amount of illumination than 
that contemplated in the second recommendation. 
Accordingly the third runs as follows :— 

(3) In all parts of foundries in which work is carried 
on or over which any person is ordinarily liable to 
pass, the illumination measured on a horizontal 
plane at floor level shall not be less than 0.4 foot- 
candle. 

Turning to the Committee’s observations, we find that 
no actual case of a foundry in which the daylight failed 
to meet this recommendation is recorded. The artificial 
lighting of such foundries appears, however, to be bad, 
for there are almost as many entries in which the illumina- 
tion at the point of work is less than 0.4 foot-candle as 
there are in which it is above this figure. 

Passages, stairways and lobbies are dealt with in the 
fourth recommendation. It is realised that they ordinarily 
require less lighting than those parts of the factory dealt 
with in the two preceding recommendations. The recom- 
mendation accordingly is as follows :— 

(4) In all parts of factories and workshops—not in- 
cluded under recommendation (2)—over which 
persons employed are liable to pass the illumina- 
tion measured on a horizontal plane at floor level 
shall not be less than 0.1 foot-candle. 


The fifth recommendation deals with open yards and 
approaches. It is sought to bring up the illumination 
of such parts to the equal of that obtaining in a fairly 
well-lighted side street. The recommendation is thus 
worded :— 

(5) In all open places in which persons are employed 





during the period between one hour after sunset 
and one hour before sunrise, and in any dangerous 
parts of the regular road or way over a yard or 
other space forming the approach to any place of 
work, the illumination on a horizontal plane at 
ground level shall not be less than 0.05 foot-candle. 


All these values, it must be noticed, are suggested 
without prejudice to what the Committee calls ‘ the 
special illumination required for the carrying out of the 
work.” We take this to mean that the illumination 
required in the recommendations is the general illumina- 
tion which is to be maintained at all times in the parts 
referred to and is in addition to any special illumination 
which may be required from time to time for effecting 
some part of the work. 

The sixth recommendation gives the Department 
power to allow exemption from the regulations in individual 
cases, while the seventh and last enjoins that all external 
windows of every workroom shall be kept clean on both 
the inner and outer surfaces. For the latter suggested 
regulation there may be substituted one making it binding 
to clean the windows at reasonable fixed intervals. 

The report, we may explain, relates particularly to 
the engineering, clothing and textile trades. Other 
industries have not yet been studied, nor, we gather, will 
they be until the war is over. The appendices are full 
of valuable numerical and other data, and the report as 
a whole may, we venture to think, properly be regarded 
as an excellent text-book on factory and workshop illu- 
mination. It may be obtained from Wyman and Sons, 
Limited, Fetter-lane, E.C., and from the other usual 
sources at lld. 








THE OPEN DELTA CONNECTION FOR 
TRANSFORMERS. 

Ir is a well-known fact that if three transformers are 
connected in mesh and coupled to three-phase mains, in 
the event of one transformer failing the remaining two 
can deal with a portion of the load. From this it follows 
that this so-called *“V”’ or ‘‘ open delta’ connection 
might be used at the outset, and it appears at first sight 
that it is particularly advantageous in those cases where the 
load, to begin with, is a small but growing load, for a third 
transformer might be added when the current reached a 
value too high for the first two transformers. It means, 
of course, that the initial investment on transformers 
is reduced by one-third. But to arrive at a definite 
conclusion as to the advisability of adopting this plan 
it is necessary to analyse all the facts carefully. This 
Mr. George P. Roux does in an article which appeared 
some little time ago in the General Electric Review. The 
first thing he calls attention to is that it must not be for- 
gotten that the capacity of two transformers connected 
in open delta is not equal to the sum of the capacity of 
each separate transformer. Furthermore, conditions are 
introduced which affect the primary and secondary circuits 
and the general operating characteristics. 

In order to convey a clear view of the situation the 
author takes first the case of three single-phase trans- 
formers connected in delta, each having a capacity of 
10 kilovolt-ampéres and wound for 100 volts and 100 
ampéres—see Fig. 1. It is assumed throughout the article 
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that the ratio of the transformers considered is the same 
in each case and that the impedance is the same, and 
further that the load is non-inductive and balanced. At 
full load, then, the pressure is 100 volts and the current 
per line 100 x 2 cos 30 deg. = 100 x 1.73 = 173 
ampéres. Since the phase angle between the transformers 
is 120 deg., or twice 60 deg., the relation between the 
line current and the transformer phase current is therefore 
30 deg. for one branch or 60 deg. between two branches. 
Adding vectorially the two currents with a phase angle 
of 60 deg., as shown in Fig. 2, OA +OB=OC. As 
each line is in parallel with each phase, the phase voltage is 
equal to the line pressure, viz., 100 volts. Thus the 
total power in the bank of transformers is 3 x 100 x 
100 = 30 kilovolt-ampéres, or ,/3 x 100 x 173 = 30 
kilovolt-ampéres. If, owing to a breakdown, trans- 
former No. 3 is removed from the bank, the connections 
are then as shown in Fig. 3. It is obvious, then, that in a 
three-phase system, to supply 30 kilovolt-ampéres from 





Fig. 2 


two transformers instead of three the line pressure and 

current must still be 100 volts and 173 ampéres respec- 

tively. The capacity of each transformer in a bank of 

three, as shown in Fig. 1, connected in closed delta, was 

/3 x 100 x 173 

—— 

The capacity of each transformer in a bank of two, as 
shown in Fig. 3, would appear to be 

./3 x 100 x 173 

2 
Clearly, then, the two remaining transformers, 1 and 2, 
in this new system of connection will be loaded above 


= 10 kilovolt-ampéres. 


= 15 kilovolt-ampéres. 





their rated capacity, and although it seems that the 
increase of current in each transformer is only 16} per } 


cent., such is not the case. From an inspection of Fig. 3 
it will be seen that as regards current phase relation, the 
conditions correspond to those met with in two trans- 
formers operating in series across the lines AC. Tho 
current in line A—173 ampéres—entering transformer IT, at 
amust necessarily flow in both the windings, and therefore 
the value of current in transformer IJ. is 173 ampéres, 
whereas with the ordinary closed delta connection it is 


Tides 








Line 








Fig. 3 


only 100 ampéres. This is due to the fact that since the 

total power to be supplied is equal to EI ¥ 3, where E 

is the line voltage and I the line current, each transformer 
; S11 V3 

in the open delta connection has to supply st 5 ach 


winding will be subjected to a voltage E—the line voltage 

—and in addition to a current I, which, of course, is the 

line current. Such a condition gives rise to a phase 

displacement between the line voltage E and the current 
I 

in the transformer winding, equal to a = .866 = cos 

30 deg. 

With the closed delta connection, however, the phase 
relation is 120 deg., or 180-120 = 60 deg. between 
currents in the windings. In the open delta connection 
this condition has been changed and the difference in 
phase between the current to each winding is 180 deg. - 
2 x 30 = 120 deg. The resultant of two currents 120 deg. 
apart has the same value as either of the components, 
as shown vectorially in Fig. 4, whereeO A + OB = OC, 
and OA cos 120 deg. = OA, because cosine 120 = |. 
Therefore the line current I = 173 ampéres has a value 
I cos 120 deg., or 173 x 1 = 173 in the winding of trans- 
former II, and as transformer I. operates under identical 


a 
Fig. 4 Pig. 5 


conditions, the current flowing in it is of equal value. 
In Fig. 5 the transformers are represented connected in 
delta. The immediate effect resulting from the removal 
of transformer II]. is similar to the case of a step ladder, 
in which the braces which keep the legs from spreading 
have been severed. In the case of ‘the transformers the 
legs have each spread apart to an angle greater than the 
former angle by 30 deg.—see Fig. 6. The current output 
for the transformers left in the bank is given by 

7 /> , 9 

Biws  . 0X NOX 1-78. 94.64 kilovolt- 
cos 30 deg. - 866 
ampéres, and each transformer must have a capacity of 
17.32 kilovolt-ampéres. From this it follows that when two 
transformers are left in the bank they will, if the same load 
is to be dealt with as before, each be subjected to an over- 
load of 73.2 per cent. The line can, however, be loaded to 
57.7 per cent. of its rated supply capacity when the 
transformers will operate under normal rated conditions. 

The voltage and current relation in the two systems of 
connection are shown in Figs. 7 and 8, from which it can 
be seen that when three transformers are connected in 
mesh the current and voltage in the windings of the 
transformers are in phase. But with the open delta 
connection the current Jags behind the voltage by 30 deg. 
in one transformer and leads by 30 deg. in the other 
transformer. They therefore operate with a power 
factor of 86.6 per cent. Take, for instance, the current 
in line C of the delta-connected transformers—Fig. 7— 
which is in phase with the imaginary current of the 
transformers. Upon reaching the point of connection 





seo? 


yi 
Pig. 6 


of transformers II. and III. the line current splits itself 
into two components, each 30 deg. apart from the line 
current in proportion to the impedance of the paths 
offered to its flow, which, as stated at the beginning, is 
assumed to be the same in each case, each current com- 
a. Sone = 100 ampéres. 
2 cos 30 deg. 

If the impedance of each transformer is not the same, 
as in the case of unbalanced load, then the current will 
divide in the inverse ratio to the impedance. In the case 
illustrated each current component is in phase with the 
voltage. ‘Turning now to the open delta connection— 
Fig. 8—and referring as before to the line C, it will be 
seen that the line current is, as in the above case, in phase 
with the “‘ Y ” voltage of the transformers, and when it 
reaches transformer II. it has only one path to follow 
instead of two as before, and it enters transformer Il. at 
an angle of 30 deg. behind the voltage. In line B similar 
conditions prevail, except that the line current B leads 
on the voltage of transformer I., and the two currents 
emerging from transformers I. and II. continue with a 
phase angle of 120 deg. into a resultant equal to each of 
its components, as explained previously and as shown in 


ponent having a value of 











Serr. 10, 1915 


THE ENGINEER 


263 








Fig. 4. Through the line A 173 ampéres flow back to 
the generator. This operation is repeated in every cycle 
and in each phase. 

There are other peculiarities inherent to the open delta 
connection which materially affect the operation of three- 
phase transformers or apparatus. As previously stated, 
the line current entering a system of interconnected 
transformers divides itself in the inverse ratio of the 
impedance of the paths offered for its flow. Any difference 
in the value of the respective internal impedances is likely 
to cause an unbalance of the secondary voltage and 
primary current, which, under certain operating con- 
ditions very often met with, may reach dangerous pro- 
portions. Likewise the production of electrostatic stresses 





Pig. 7 


has fatal consequences due to the fact that the mean 
potential of the primary windings is not a neutral potential. 
For these reasons, the use of the open delta connection 
with high voltage transformers is not to be recommended, 
as destructive potentials may be caused by unbalanced 
loads and electrostatic stresses. For low primary voltages 
— 10,000 volts and less—however, the system can sometimes 
be used to decided advantage. With a non-inductive 
load it will be found that the current is lagging in one 
transformer and leading in the other. When the load 
becomes inductive the relation of current to voltage changes 
and the phase angle displacements increase in one trans- 
former and decrease in the other, thus giving very unstable 
conditions. Therefore, if when supplying a balanced 
three-phase load it is found necessary to connect a single- 
phase non-inductive circuit to the open delta-connected 
transformers, it is advisable to take this circuit off the 
leads, a and c, Fig. 3. 

As regards the reduction in the capacity of a bank of trans- 
formers, it is worth noting that in three-phase to three-phase 
transformation the three methods of connections commonly 





Fig. 8 


used give different ratings. Taking single-phase trans- 
formers provided with all necessary tappings and con- 
necting them in different ways, their bank ratings compare 
as follows :—Three transformers in closed delta, 100 per 
cent.; two transformers in open delta, 57.7 per cent.; 
two transformers in T or Scott connection, total capacity 
62.2 per cent. In calculating the proper capacity of 
transformers for operating the open delta connection, 
the capacity in kilovolt-ampéres is found by dividing 
the total load to be supplied by two and adding 15.466 per 
cent. to the result. This latter addition is necessary 
in order to provide the kilovolt-ampére capacity due to 
the lagging current peculiar to this type of connection. 

From the foregoing discussion based on permissible 
heating it appears that the T, double T, or Scott connec- 
tion of two transformers is more economical than the 
open delta connection on account of the somewhat greater 
kilovolt-ampére capacity. But since the open delta 
connection does not involve the use of tappings it permits 
greater simplicity in the construction of a transformer, 
which naturally lowers the cost of a unit and gives a 
greater degree of security. Transfor_ners without tappings 
are better able to stand electromagnetic and electrostatic 
stresses. Nevertheless, there may be cases where trans- 
formers having special tappings for T connection might 
be found useful in cases of emergency because of the 
greater kilovolt-ampére capacity. 





BRITISH PATENT SPECIFICATIONS. 








When an t tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 


obtained at the Patent-office Sale 
gs, Chancery-lane, W.C., at 6d. 





Copies of Specifications may be 
Branch, 25, Southampton-buildi 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

ptance of the complete Specificat 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








STEAM GENERATORS. 


1287. January 26th, 1915.-WarerR-tuBE BoiLter, Dr. W. 
Schmidt, 2, Rolandstrasse, Cassel-Wilhelmshéhe, Germany. 
‘Two upper drums A, two lower drums B, and connecting tubes 

C constitute the boiler proper. D is the grate, E a bank of 
superheater tubes, F feed water heater tubes, and G an air 
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heater. The feed water is admitted to the lower drum H and 
reaching the upper drum J passes down the tubes K into the 
drums A. The steam generated in the drums A rises up the 
pipes L into the space above the feed water in the drum J. 
Thence it is carried off at M to the superheater E.— August 18th, 
1915. 


PUMPING AND BLOWING MACHINERY. 


1865. February 5th, 1915.—Pump, O. Howl and J. Grainger, 
Tipton Engineering Works, Tipton, Staffs. 

The casing A is provided with inlet and outlet ports BC 
respectively and has its ends closed with covers formed with 
cylindrical hollow projections D constituting fixed pistons. A 
twin cylinder E slides on these pistons, being driven either by 
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hand or power from the outside by way of the levers FG. 
Suitable non-return flap valves are provided at H J. The liquid 
to be pumped is drawn from the inlet B through the passage K 
into the interior of the pistons D and is delivered through the 
valves J into the passage L and so to the outlet C.—Lugust 18th, 
1915. 


DYNAMOS AND MOTORS. 


8672. June 11th, 1915.—ImMPROVEMENTS RELATING TO ALTER- 
NATING-CURRENT MOTORS OF THE COMMUTATOR TPE, The 
British Westinghouse Electric and Manufacturing Company 
Limited, of 2, Norfolk-street, Strand, London. (Communi- 
eated by the Westinghouse Electric and Manufacturing 

* Company, of 165, Broadway, New York, United States of 

America.) 

This invention relates to the control of alternating-current 
motors of the commutator type and has for its object to provide 
an efficient method of operating a motor of this class during 
the starting period. The armature of the motor is indicated at 
A, the exciting winding at B and compensating winding at C. 
An auto-transformer D, energised from a suitable supply circuit, 
is provided with a plurality of taps for connection to the motor 
circuit. The compensating winding C exciting winding B and 
armature A of the motor are connected in series with a resistance 
E across suitable voltage taps F G of the auto-transformer, the 
commutator brushes of the motor being connected by a non- 





inductive resistance H. In the next position—Fig. 2—the 
resistance E is short-circuited. The diagram Fig. 3: shows the 
next position, which is the same as Fig. 1, the short-circuit 
round the resistance E being momentarily removed. In the 
next position shown in Fig. 4 the junction point between the 
compensating winding C and the resistance E is connected to 
the voltage tap K of the transformer, thus establishing the 
double-fed connection, and in the position shown in Fig. 5 the 
circuit through the armature shunting resistance H is broken so 
that the motor operates as a series-compensating motor with the 
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double-fed connection. The resistance E may be short-circuited 
for increasing the speed and thereafter the voltage on the com- 
pensating winding C may be increased by shifting the connection 
from the voltage tap F to the voltage tap L through a preventive 
resistance in the ordinary way and afterwards for further 
increasing the speed the intermediate connection may be 
shifted from the voltage tap K to the voltage tap M to increase 
the voltage on the exciting winding at the same time decreasing 
the voltage on the compensating winding. It will be observed 
that the motor is started as a repulsion motor, the armature not 
being short-circuited but shunted by a resistance connected 
across the brushes.—August 18th, 1915. 


INTERNAL COMBUSTION ENGINES. 


January 2Ist, 1915.—Fyrt InJsector, C. Barnes, 171, 
Maldon-road, Colchester, and Davey, Paxman and Co., 
Limited, Colchester. 

The cylinder A is mounted on the combustion chamber. It 
contains a long bush B, in which there works a plunger C carrying 
at its lower end a needle valve D which closes the orifice of the 
coned delivery nozzle E. The bush B is held in position by a 


988. 
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cap F provided with an adjustable piece G carrying a regulating 
stop H for the plunger C. Inside the nozzle E is a coned plug J, 
which bears against the nozzle at K but leaves a coned annular 
passage between it at L. The plug J is held in position by a 
perforated screw plug M. The fuel from the pump is fed through 
the port N into the annular space between the cylinder A and 
the bush B and reaching the foot of the plunger C raises the 
latter against the force of the returning spring P. The oil then 
passes to the coned space L by way of suitable holes in the plug 
J and so out through the delivery nozzle.—August 18th, 1915. 


TRAMWAYS AND RAILWAYS. 


November 6th, 1914.—IMPROVEMENTSs IN OR RELATING 
TO OVERHEAD CONDUCTOR ARRANGEMENTS FOR USE AT 
CROSS-OVERS OR SwiTcHES ON ELEcTRIC RaiLways orn 
THE LIKE, Charles Barnard Burdon, of 41, Bedford-row, 
Holborn, W.C. (A communication from  Siemens- 
Schuckertwerke G.m.b.H., of Siemens-Stadt bei Berlin, 
in the Empire of Germany, electrical engineers.) 

According to this invention a simple, convenient and inexpen- 
sive arrangement is obtained by suspending from the ordinary 
suspension or catenary wires a current supply rod above and 
parallel with the track switches or cross-overs. This current 
supply rod, which is somewhat bent up at the ends, is rigid 
enough to keep itself in the desired position without the applica- 
tion of endwise tension, thus obviating the difficulty of finding 
extraneous anchoring positions for the straining wires. The 
rod is hung by means of triangular carriers, these being arranged 
at intervals along it. A and B are the ordinary overhead con- 
ductor wires, C and D being their suspension or catenary wires, 
from which they are supported by hangers C! D' in the usual way. 

E is the rigid current supply rod, forming the basis of the present 

invention, which extends from one trolley line to the other, its 
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inclination corresponding to that of the cross-over portion E* 0 


C D the rigid transverse bars F F are fixed, and to the ends o 
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these are connected the wires GG, which directly carry at their 
junction the current supply rod E. It will thus be seen that the 
bars F and their depending wires GG form triangular carriers 
which keep the current supply rod firmly in position, whilst the 
rigid bars or struts F prevent any drawing together of the 
suspension wires C D of the two through tracks.—August 18th, 
1915. 


LIGHTING AND HEATING. 


19,729. September 12th, 1914._-IMPROVEMENTS IN AND 
RELATING TO ELectric INCANDESCENT Lamps, Deutsche 
Gasglithlicht Aktiengesellschaft (Auergesellschaft), Rother- 
strasse 20-23, Berlin O. 17. 

In gas-filled lamps the incandescing filament gives rise to 
convection currents and the hot gases circulating in the bulb 
cause damage at the point. where the leading-in wires are sealed 
into the bulb, so that it is difficult to keep the bulb impervious 
at this point. According to this invention this drawback is 
overcome by arranging on the bulb a tubular extension provided 
with one or more baffle plates. By this means the space 
near the seal is kept free from circulating currents of hot gas or 
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vapour, The lamp bulb A is provided with a tubular or chimney- 
shaped extension C surrounding the seal B. This tubular ex- 
tension is made sufficiently narrow to prevent the circulation 
of gases or vapours in proximity to the seal B. In addition, 
one or more baffle plates are arranged, for example, on the stem 
of the lamp, adapted to deflect currents of hot gas rising from 
the filament, thus preventing them from circulating near the 
seal. The drawing shows one baffie plate D arranged on the 
lamp stem where the tubular extension joins the bulb. The 
baffle plate D need not entirely isolate the tubular extension 
from the remainder of the bulb so long as it prevents the gas 
from circulating near the point where the leading-in wires pass 
into the bulb.—August 18th, 1915. 


MISCELLANEOUS. 


17,372. July 22nd, 1914.—Rivetiess Larrice Girver, J. 
Paschen, 85, Schadow-strasse, Diisseldorf, Germany. 
This girder is apparently intended to serve as a means of re- 
inforcing concrete. It consists of upper and lower longi- 
tudinal members—each in duplicate—A B and inclined connect- 
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ing members C, through holes in which the members A B pass’ 
The members € are punched out as shown at D and the punched 
part E is bent back so that a tongue at the end of it may be 
inserted into a slot F in the succeeding member C and there 
bent over as at G.—August 18th, 1915. 


23,486. December 3rd, 1914.—ImMPROVEMENTS IN OR RELATING 





the rail track, so that it is parallel therewith or approximately 
so. This rod is provided at each end with a slightly bent up 
extremity E! to facilitate the easy travel of the contact bow on 
. to and off the same. Between the suspension wires or catenaries | insulators or thimbles such as used in switchboard work for the 


4 postage. The publication consists of a series of forty-two tables 


f Bedford-row, Holborn, W.C. (A communication from 
Siemens-Schuckertwerke G.m.b.H., of Siemens-stadt bei 
Berlin, Germany.) 

This invention relates more particularly to through-running 


f | insulation of high-tension conductors passing co-axially through 
them, and which are provided around the middle with an outer 
ring or collar whereby they are connected to the base-plate or 
the panel of the switchboard. Three examples are illustrated. 
In each case A is the shell or body of the insulator or thimble, 
which may be of porcelain or other suitable material ; B is part 
of the conductor or inner electrode which is to be insulated, and 
which extends axially through the body A; C is an outer 
flanged ring or collar extending completely around A at the 
middle thereof, by which the insulator is fixed to the base or 
panel C' in the usual way. The arrangement for preventing 
the aurora effect at the edges of the ring C will now be explained. 
Referring more particularly to the left-hand drawing, it will be 
seen that the insulator A is provided with an annular channel 
or groove D inside the collar C opposite the middle thereof. 
This channel or groove is provided in turn with a filling E of 
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metal or of conductive cement forming an inner ring which is in 
electrical connection with the outer collar or ring C. Owing 
to the inward extension of the filling E, which forms a complete 
ring or annulus, the inductive effects from the conductor B are 
mainly set up therein instead of in the collar C, and thus the 
danger of discharges occurring at the edges of the latter are 
avoided. In other words, the corona effect is transferred from 
the ring C to a point in the groove within the insulator, and as 
a consequence has to traverse a path of higher resistance than 
air, t.e., porcelain in this case. The groove D may have a lining 
or shell of thin sheet metal, as shown by the thick U-shaped line 
forming the edge or contour of said groove. In the middle 
arrangement the same principle is followed, but the interior of 
the groove D for the inner ring or filling is considerably undercut 
or widened, so that it is, in fact, practically as wide as the collar 
C, although the mouth of the groove is still only narrow and lies 
opposite the middle of the collar as before. The groove, 
in addition to being filled with cement, may be provided with a 
thin metal lining or coating as before. In the third arrangement 
the groove is dispensed with, but the interior wall of the insulator 
is provided with a lining F forming the equivalent of the inner 
ring and connected with the collar C by a conductor or conductors 
—formed of conductive cement, for instance—extending through 
radial passages or openings G.—August 18th, 1915. 


24,079. December 15th, 1914.—Apparatus FOR TRAPPING 
SUBMARINE CrarFT, R. Player, Wright’s Forge and Engi- 
neering Company, Limited, Tipton, Staffs. 

Two steel hoops A connected at right angles are suspended 

by a swivel C from a float D. They are anchored by chains 

and a second swivel E to a concrete weight F. Grapnels G are 
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hung by chains round the upper half of each hoop and two long 
chains H fixed to the hoops are coiled on the sea bottom and 
terminate with grapnels J. In the chains K weak links are 
provided so that when the nose of the submarine enters the 
hoops the chains K will be broken and the hoops dragged along 
with the submarine until the grapnels J getting a grip hold it 
fast.— August 18th, 1915. 








CONSTRUCTIONAL DATA FOR TELESCOPE OBJECTIVES._—There 
has just been issued by the National Physical Laboratory a 
memoir giving data for the construction of achromatic object 
glasses for small telescopes. It is intended for the assistance 
of opticians engaged in the manufacture of optical instruments, 
and has been prepared by Messrs. Smith and Cheshire, of the 
Laboratory’s Opties Division at the request of the Director- 
General of Munitions Supplies. It may be obtained from 
Harrison and Sons, 45, St. Martin’s-lane, W.C., at 2s. 6d., plus 


whereby makers of telescopes, &c., may readily determine the 
radii of curvature of the lenses required for any special purpose, 
and so produce properly corrected objectives from glasses of 
English manufacture. The tables are based on the February, 
1915, edition of Chance Brothers and Co.’s catalogue of optical 
glasses. The Laboratory authorities, we learn, are ready to 
assist manufacturers further with advice and, if it seems desirable, 
to undertake optical calculations needed to perfect instruments 


THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 
apply. 


On each of five of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 4279/08.—Spraying morter, Walls and partitions are 
plastered by blowing the mortar or like ingredients upon the 
surfaces by means of ordinary, blast or spraying devices, the 
ingredients being mixed in their passage through or after leaving 
the spraying devices. Netting backed with temporary boards 
may be thus plastered to form partitions.” Vass, J., Hungary, 

No. 4468/08.—Ammunition; primers. Heavy metal salts 
of hydrazoic acid (N H), such as lead, silver, or mercury nitride, 
are used in priming compositions instead of fulminate of mercury. 
An example is,a primer contains one gramme of picric acid 
covered with a layer containing 0.023 gramme of silver nitride 
in a copper cartridge closed by a perforated thimble. Wohler, 
L., Germany. Dated March Ist, 1907. 

No. 4610/08.—Sewing machines ; sewing machine presser- 
feet. Wever, F., Germany. Dated November 2nd, 1907. 


No. 4711/08.—Motor road vehicles. The front driving wheel 
of a three-wheeled motor vehicle is mounted on a spring-con- 
trolled lever pivoted to the forks so as to avoid the transmission 
of shocks to the motor, the driving gear being so arranged that 
it is independent of the displacements of the wheel. Huttel, 
F. L., Berlin. 

No. 4788/08.—-Screw propellers. In a screw propeller for 
aerial machines having collapsible blades which are maintained 
in the proper shape when rotating by the centrifugal action of 
weights secured to the blades, the weights are in the form of 
chains or ropes placed at the front edge of the blade. Cross- 
stays are secured ‘to the ropes and the whole is covered with 
fabric. Motorluftschiff-Studienges, Berlin. Dated April 18th, 
1907. 


No. 4849/08.—Mixing; moving container apparatus. In 
apparatus of the type in which the container is furnished with 
oppositely disposed conveying surfaces, these conveying surfaces 
are so formed as to give the material a tumbling movement in 
addition to conveying it along the container. Farbwerke vorm. 
Meister, Lucius and Bruning, Germany. 

No. 4976/08.—Locms ; picking motions: picking straps. 
Picking straps are made in two portions, which are connected 
respectively to the picking stick and picking arm. Schwabe, 
G., Austria-Silesia. Dated June 10th, 1907. 

No. 5198/08.—Coating metals. A uniform metallic coating 
is applied to metal articles by immersing them in a bath of the 
molten coating metal and then removing the excess of metal 
by submitting the articles to centrifugal action. The method is 
stated to be particularly useful for coating screw-threaded bolts 
and nuts and small articles such as pins. Miele, C., Germany. 


No. 5298/08.—Bearings. In knife-edge bearings for levers, 
such as that used in the electro-magnetic sparking plug described 
in specification No. 26,982/06—see THe ENGINEER dated June 
25th, 1915—longitudinal movement of the bearing is prevented 
without the use of end-plates by forming a notch in the knife 
edge which engages a projection on the seat. The projection 
is formed by stamping with a die which has a corresponding 
notch, the material being afterwards hardened if necessary. 
Bosch, R. (Firm of), Germany. Dated May 25th, 1907. 


No. 5340/08.—Pipe joints. A clip for connecting branch 
pipes to gas, water and like mains having a covering such as 
asphalted jute, &c., is provided’ with ridges of varying height. 
The inner and higher ridges cut through the covering and bear 
on the pipe, while the outer ridges cut partly through the covering 
and compress it against the inner edges when the clip is tightened 
by means of nuts. Deutsch-Oesterreichische Mannesmann- 
rohren-Werke, Germany. Dated March I1th, 1907. 


No. 5387/08.—Electric lamps; incandescent lamps. Un- 
finished filaments consisting of a refractory metal mechanically 
combined with a ductile metal are mow ated on their final support- 
ing frames, allowance being made for shrinkage if necessary, 
and current is passed through them to drive off the ductile 
metal, The frames and hooks are then cleaned mechanically 
or chemically, preferably by an acid which removes the deposit 
produced during heating, but does not appreciably attack the 
filament. The raw filaments may be made by embedding the 
powdered refractory metal in the ductile metal, or by making 
an alloy of the two, or by encasing a rod of the former metal in 
the latter. Siemens and Halske Akt.-Ges., Berlin. 








ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 


Headquarters : Marconi House, Strand, London, W.C. 


Drill Centre (by kind permission of Lieut.-Col. A, E. Le Rossignol, 
R.E.): Headquarters of London Electrical Engineers, 46, 
Regency-street, London, 8.W. 


COMPANY ORDERS. 


By Lieut.-Col. C. B. Clay, V.D., Commandant, 
for week ending September. 18th, 1915. 
Drills 6.30 to 7.30; 7.30 to 8.30. 
Monday.—Section I.: ‘Technical instruction. 
Section III.: Musketry at range. 
Sections II. and IV.: Squad drill or signalling. 
- Section II.: Technical instruction. 
Section IV.: Musketry at range. 
Sections I. and III.: Squad drill or signalling. 


Friday. 


Classes for signalling instruction are being formed, and the 


names of those desiring to take part should be handed to the 
Section Commanders. 


The Corps will still be glad to welcome recruits. Although 
primarily appealing to members of the Engineering Institutions, 
others whose tastes lie in the direction of a technical training 
will find this Corps meet their views. 

Applications for membership should be made to the Com- 
mandant, Lieut.-Col. C. B. Clay, V.D., Marconi House, Strand, 








To Execrric InsuLators, Charles Barnard Burdon, of 41, 
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NEGATIVE SLIP OF PROPELLERS. 


Art the opening meeting of the session of the Insti- 
tute of Marine Engineers on Sept. 7th, Sir Archibald 
Denny took for the subject of his Presidential Address 
the screw propeller problem, with special reference to 
the subject of the calculation of slip and its bearing 
upon the analytical treatment of trial trip data. 
He pointed out the difficulty of determining accurately 
what the amount of actual slip really is, and remarked 
that by using the ordinary method of calculating 
slip. that is, by subtracting the speed of advance of 
the ship from the speed of the water leaving the 
screw—as expressed by multiplying the number of 
revolutions by the pitch of the propeller—in a certain 
time, seagoing engineers often found their calculations 
gave a very low or even a negative value for slip, 
and had difficulty in explaining the phenomenon. 

The term slip is perhaps a little unhappy for the 
feature it describes, and carries with it a suggestion 
of something lost; it has become the universally 
accepted name for the speed which must be imparted 
to the mass of water acted upon by a propeller in the 
directly asternward direction. It is hardly. necessary 
to say that this imparting of speed to a body of water 
in the opposite direction to that of advance is the 
only method by which the necessary reaction may be 
obtained to maintain speed and to balance the resist 
ance of the vessel. If the conception be allowed for 
a moment that the propellers act in a solid medium, 
and that there is no movement imparted to it, then 
the product of revolutions and pitch will be equal to 
the speed of advance, and there will be no slip. But 
water is not a solid medium, the reaction, or thrust, 
as it is called, must be obtained by imparting motion 
to the fluid, and it is this motion, so essential to pro- 
peller action, which is called slip. Naturally, then, 
it appears paradoxical that forward motion of the 
ship can be obtained where the calculated slip is 
of a negative order. It is obvious that there must 
be other considerations than those mentioned which 
affect the question of the amount of slip. 

In the first place, let us consider the medium in 
which the propeller operates, that is, the water 
which it meets in its advance. If the propeller be 
a model one, advancing in still water in an experi- 
mental basin, and is unassociated with a model of 
the ship, then the speed with which the propeller 
meets the water is simply the speed of advance of the 
propeller ; but if the propeller be associated with a 
model of the ship, then the speed with which the 
propeller meets the water is something other than 
the speed of advance, for the water has already 
been influenced by the passage of the model of the 
ship and has attained a certain speed of advance 
on its own account by reason of the friction and wave- 
making of the hull, which is termed the wake, and 
this represents ordinary ship conditions. The pro- 
peller, therefore, has to destroy this forward motion 
of the water before it can impress any real sternward 
motion upon it, and the ordinary slip calculation 
takes no account of this. In the first case, that of 
the propeller dissociated from the ship, the difference 
between the revolutions « pitch and the speed of 
advance is the real slip, that is, the actual sternward 
velocity imparted to the water. In the second case, 
which is also that of the actual ship, the difference 
between revolutions x pitch and speed of advance 
is only apparent slip; the real slip can only be 
obtained by allowing for the forward motion which 
the water has already acquired before the propeller 
meets it. It is clear, then, that in speaking of 
negative slip, one must always remember that it is 
apparent negative slip; there can be no propulsive 
effort developed without positive real slip. This 
simple statement does not cover the whole of the 
conditions affecting the speed of water meeting the 
propeller ; it assumes that all motions are in the 
direction of advance. But this is not so; there are 
other considerations such as the direction of flow of 
the stream lines round the after part of the vessel, 
the directive effect of the shaft supports in twin or 
triple-serew ships, and the inclination of the shafts 
to the line of advance, all of which modify the action 
of the propeller, and are included in the term “‘ wake.” 
The only method of determining the collective amount 
of these is by testing models of the propellers, first 
in still water and then in association with a model 
of the ship. The difference in the speeds of advance 
at which the same thrust is obtained with the same 
number of revolutions in each case is the fore-and-aft 
equivalent of all the conditions which make up the 
wake. So far, then, it appears that a satisfactory 
explanation can be made of the negative slip difficulty. 

There is, however, another factor which may be 
even more important and is equally elusive ; it is the 
pitch of the propeller. To assume that the measured 
pitch of the driving face of a propeller is the real 
pitch is no more correct than to assume that the 
speed of advance of a ship is the actual speed with 
which the propellers meet the water. Sir Archibald 
Denny called attention to the fact that the pitch of 
the driving face of a propeller was only rarely the 
same as the real pitch. The method by which the 
real pitch is obtained is to resort to experiments 
with models in still water, the propeller being dis- 
sociated from the ship model as previously mentioned. 
it is apparent that if a propeller be thus tested at a 
fixed speed of advance, but at different rates of 
revolution, there will be a certain rate of revolution 


| observed, 





at which there will be no thrust, and the real pitch 
is obtained by dividing the speed of advance by this 
number of revolutions, the effect of friction of blades 
being ignored. This is the effective or virtual pitch 
of the blades and is the pitch which should be used 
in calculating the real slip. It depends on many 
things, such as section of blade and width of blade, 
but most of all on pitch ratio. 

Froude uses this method in dealing with propeller 
problems, but it is not easily available to the ordinary 
engineer, hence the pitch of the driving face is almost 
universally used, and so we have a second important 
factor which explains the paradox of negative slip. 
Sir Archibald Denny exhibited diagrams of propeller 
results obtained in the experimental tank of his 
firm, showing that if the pitch ratio be small, then 
the real pitch is greater than the measured pitch, 
and if the pitch ratio be large the opposite effect is 
For pitch ratios about 1.5, that is, where 
the pitch is 50 per cent. greater than the diameter, 
there is no serious difference between measured pitch 
and real pitch ; but for propellers of fine pitch, such 
as are frequently used with turbine engines, the real 
pitch is greater than the measured pitch. It is 
evident that for full vessels with a slow speed of 
advance and a large following wake, having propellers 
of large diameter and small pitch ratio, it is quite 
likely that apparent negative slip will be obtained, 
for both speed of water meeting the screw and real 
pitch of propeller are wrongly assumed in the ordinary 
calculation of slip. The real slip is much greater 
than the apparent slip, and a high efficiency is not 
infrequently obtained in ships showing apparent 
negative slip. A practical illustration of the difference 
between apparent and real pitch was afforded by an 
experimental demonstration with a propeller of no 
apparent pitch—that is, having blades of flat plate 
in a transverse plane—which were kept at a steady 
rate of revolution by the impingement of a strong 
air current blowing through them in the axial direc- 
tion. When a certain initial speed of revolution 
was given to these propellers, if they may be so 
called, they increased their speed to a certain definite 
point which depended on the speed of the air current, 
and this speed was steadily maintained in either 
direction, thereby showing that the flat plate blades 
in combination with the impinging air current had 
a real pitch, although there was no measured or 
apparent pitch. 

All this is very interesting and instructive, and 
shows how necessary experimental investigation is 
for a full understanding of propeller action and how 
liable to misinterpretation are results which take 
account of only part of a problem. It may be urged 
that the considerations are more academic than 
practical, but that is far from being the case. The 
facts are essential to a clear conception of the problem. 
Unfortunately the experimental method is not 
available to all, but those who can make them are 
able to throw a flood of light on many bewildering 
and perplexing puzzles which would otherwise have 
to go unsolved. 








ZEPPELIN AND AEROPLANE RAIDS. 


RECENT incidents have not in any respect induced 
us to change our opinion regarding the military 
value of Zeppelins and other similar types of airship. 
Rather have the results tended to strengthen the 
view we have always held, that such craft are of 
immaterial value so far as they can be employed 
to affect in the least the military situation. Regarded 
solely from this point of view, what has been the 
net result of the 19 announced airship raids which 
since the beginning of the war to to-day (Wednesday) 
this country has experienced? Of the material 
damage done we cannot, and must not, speak in precise 
terms. But we may say this much, that while the 
display of broken glass has been to a certain degree 
impressive, damage of military significance has to 
the best of our knowledge been small. We know, 
in fact, of only one case—alluded to by Mr. Balfour— 
in which the Germans have reached a point of import- 
ance to our conduct of the war. As for the destruc- 
tion of life, we find that one soldier has been killed 
and eleven injured by the raids. Modern warfare, 
however, is not solely a matter of army against army, 
and in the eyes of the enemy the loss entailed among 
the civil population is no doubt regarded as being of 
some direct military consequence. What have enemy 
airships achieved in England in this respect ? They 
have killed 122 of the civil population and injured 
329. Less than 50 per cent. of each figure represents 
casualties to men. 

Two Zeppelins are known definitely to have been 
destroyed as the direct result of air raids against 
our shores. We may perhaps believe that there have 
been more and that the Admiralty in this respect 
adopts the wise policy which Mr. Balfour has 
described as guiding it in the matter of announcing 
the enemy’s submarine losses. But even at two 
the cost to Germany has been excessive for the 
amount of damage and loss of life inflicted upon us. 
At £100,000 for each of the two airships destroyed— 
a moderate figure—and including the cost of fuel, 
hydrogen and oil for all the raids,* we may estimate 





* See THE ENGINEER for January 2nd, 1914, page 24. It is there 
shown that a Zeppelin consumes fuel, hydrogen, and oil at the rate of 
£11 3s. per hour of flight. 





the monetary expenditure on the.19 visits at 
something like £203,000, or £10,680 per raid on the 
average. Some ‘may say that Zeppelins have caused 
us a greater monetary loss than is represented by 
this figure. “ Possibly they have. But a ship for a 
ship, a life for a life, a pound for a pound, will leave 
us and not the Germans the victors of this war, and 
that, too, with a handsome balance in hand at the 
end. It may be added that the loss. of life among 
the crews of the destroyed Zeppelins already goes 
a long way towards making the balance equal. 

We are more or less convinced that the German 
Government does not regard its airships solely or 
even primarily as a means of destroying life and 
property. They are employed very largely, in our 
opinion, for their psychological effect. If this be the 
true state of affairs, then we need only say that the 
enemy has mistaken our national character. We 
speak from experience when we say that it is not 
fear but curiosity that brings our people into the 
streets when a Zeppelin raid is taking place. We may 
experience a feeling of impotence to protect ourselves 
from the attack, but terror in the body of the populace 
is non-existent. Whatever psychological effect the 
Zeppelin may have is, we maintain, to our benefit. 
These raids are arousing in us not a cowardly craving 
for peace, but an angry determination to finish the 
war quickly in our own way. 

None of us before the war could readily believe 
that airships would be used by a civilised Power for 
the destruction of its enemy’s civil population and 
house property. Such, however, has turned out to 
be the principal objective achieved by Count 
Zeppelin’s creations. It is interesting, therefore, 
to examine the efficiency of the airship in this practice 
and to contrast it with that of an aeroplane. The 
highest trustworthy figure for the speed of a modern 
Zeppelin may be set down as 60 miles an hour. We 
do not think any airship during a raid has occupied 
as much as half an hour over the bomb-dropping part 
of its performance. This time, however, may be 
taken as a basis of a simple calculation. It is clear 
that in half an hour a route of 30 miles will be covered 
by the bomb dropper and will be open to his attack. 
If the first raid on Southend may be taken as a guide 
we can say that the airship will carry about 70 bombs. 
If all are dropped the rate works out at a little faster 
than two per minute}—one in 26 seconds—or, say, 
one every 750 yards. 

The danger zone round the point at which a bomb 
alights cannot be calculated very well, because of the 
influence which the nature of the ground, the presence 
of buildings, and so on, exerts in restricting or 
amplifying the effects of the explosion. We may 
assume, however, that the Germans have studied 
the point and have arranged the intervals between 
the bombs to the best advantage. If the airship is 
to do its work as quickly as possible and at the same 
time create the greatest amount of destruction with 
the supply of bombs available, the best. interval 
between the bombs will be roughly such as will make 
the successive danger zones approximately continuous 
without overlapping: This would point to an esti- 
mated danger zone for each bomb represented by a 
circle of 750 yards diameter. This estimate is 
probably too great and, at any rate, only a very small 
portion of the area—let us say 10 per cent.—may 
be described as being certainly dangerous. Outside 
the small portion ac the centre the danger, in a 
populated area, is almost solely due to flying fragments 
of glass shattered by the concussion. We believe 
that the area of a circle 75 yards in diameter is all 
that each explosive bomb can be expected to render 
really dangerous. An area of 4417 square yards for 
each bomb gives us a total area of some 309,190 square 
yards, or almost exactly one-tenth of a square mile, 
for the whole stock on board the airship. 

As a bomb-dropping device, how does the aeroplane 
compare with the Zeppelin ? On June 3rd a squadron 
of 29 French aeroplanes, according to an official 
announcement, dropped 178 bombs on the head- 
quarters of the German Crown Prince. On June 15th 
23 aviators dropped 130 bombs on Karlsruhe. Six 
bombs per aeroplane are thus clearly indicated. 
Assuming that the aeroplane bombs are the same as 
those dropped by Zeppelins on this country—there 
is reason to believe that they need not be different— 
the danger zone attributable to an aeroplane is thus 
roughly 26,500 square yards. Twelve aeroplanes 
are therefore as effective for bombardment purposes 
as one Zeppelin. They will cover the same area 
and will by reason of their superior speed do their 
work in about 25 per cent. less time. Squadrons of 
60 and 62 aeroplanes have been reported in action 
simultaneously. This is equal to the combined 
attack of five Zeppelins. There is no ground for 
believing that the Germans have sent against this 
country at one time and to operate over one area 
more than three Zeppelins. 

The cost of a bomb-dropping aeroplane may be 
given as £1200 to £1500. Even at £2000 twelve 
would only cost a quarter of what it takes at a low 
estimate to build a Zeppelin. In other words, we 
can build the equivalent of four Zeppelins for the 
same money as it takes the Germans to build one. 
As for the number of men engaged under the rival 
methods, there seems to be little advantage in 
either. If the aeroplane pilot is his own bomb- 





+ Two per minute is the estimate arrived at by ourselves and others 
from actual observation. 
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dropper the Allies’ method probably requires fewer 
men. 

Defence against aerial attack need ‘not be discussed 
here. It is sufficient to point out that twelve aero- 
planes present a much more difficult target than one 
Zeppelin, and being separable would require several 
effective shots to destroy where a few would probably 
be sufficient to end the career of a Zeppelin. Their 
greater speed, too, makes defence against them pro- 
portionately difficult. 

Thus, reasoned out, three important conclusions 
may be drawn from this discussion. First, the 
Germans, if their object is to bombard towns, have 
morally and economically made a bad bargain with 
Count Zeppelin. Secondly, the Allies with their 
aeroplanes have effected on two occasions more 
powerful air raids than anything attempted so far 
against this country by the Germans. Thirdly, if 
the Allies determine upon reprisals—for we have 
not as yet sought to do damage to any work or person 
not of military importance—we have the means 
available to take our full measure of justice and 
something more. 








THE WATER SUPPLY OF LONDON. 


Many interesting facts about London’s water 
supply are to be found in the twelfth Annual Report 
of the Metropolitan Water Board, which has just 
appeared, but probably that which will most affect the 
London reader who happens also to be a ratepayer is 
that, whilst the audit of the accounts for 1913-14 showed 





a certified deficiency of only £15,000 odd, as against’ 


an estimated deficiency of nearly £105,000, the rosy 
prospect has been rapidly obscured, and the deficiency 
for 1914-15—that is, up to March 31st last—is getting 
on for £71,000, a figure which has only once been 
exceeded, namely, in 1911-12, when the amount was 
over £73,700. This is the more disappointing in 
view of the fact that despite the war the net water 
rental received was nearly £23,000 more than in the 
preceding financial year. In due course, no doubt, 
the necessary “precepts” to meet this deficiency 
will be issued to the contributory authorities, and the 
ratepayer will have to put his hand in his pocket 
again. 

But if the financial position is not all that could be 
desired and not all that it might have been if the old 
companies were still in existence, it must be admitted 
that the supply continues to improve in all respects, 
and the Board is carrying on the work—mostly 
foreseen by its predecessors—with energy and 
ability. 

NEW WORKS. 

The Littleton Reservoirs.—It will be recalled that 
an Act of 1911 authorised the construction of two 
new reservoirs at Littleton, the total cost of which 
was estimated at £1,650,200, and in July, 1914, a 
contract for much of the work was let to Dick, Kerr 
and Co., Limited, at £673,812. Work was begun 
some time ago, but in March last considerable varia- 
tions in the design were made with the object of 
improving the quality of the water and coping with 
troubles which it was thought might arise from the 
growth of alge. These alterations include the 
omission of the central embankment between the 
two reservoirs and the substitution of training walls 
to ensure that the entire contents of the reservoir 
will be in motion as the water passes from the 
entrance to the exit, thus securing complete circula- 
tion, which is of the greatest importance in promoting 
the purity of the supply, whilst by providing the 
training banks with concrete aprons and stripping 
the top soil from the bottom of the reservoir, so as 
to expose the underlying gravel—wherever practic- 
able—it is hoped alge may be kept in check. These 
changes result in the shortening of the intake and 
outlet channels, the need for only one outlet tower 
instead of two, and the ability to draw off the 
water either at the surface or any lower point as may 
be deemed expedient from time to time. It is plea- 
sant to note that the net financial result is an ap- 
proximate saving of over £40,000 instead of the 
more usual increase where alterations are made. 
On the other hand, very costly incidental works not 
provided for in the original estimates are now declared 
to be necessary. They include road widenings, a 
covered service reservoir, pumping station and plant, 
conduits, mains, filter beds, &c. ‘‘ The cost of 
these,”’ says the report, “‘ will amount to a consider- 
able sum, which, however, cannot at present be 
stated, as the plans are being revised by the Chief 
Engineer, but it would appear that before water 
from Littleton can be brought into London, works 
already authorised by Parliament—including the 
Littleton reservoir, but excluding a proposed new 
reservoir at Staines—will have to be executed at a 
cost of at least £3,000,000 on present war prices, and 
it is essential to the maintenance of the supply that 
these works should be completed within the ensuing 
five years.”’ This statement would seem to prepare 
the road for a considerable augmentation of the 
“‘ deficiency ’’ in the accounts for years to come. 
In connection with these works we may note that the 
Board has decided that the supplies from the Littleton 
and Staines reservoirs should be so arranged as to 
be drawn upon as equally as possible, the object 
in view being to secure that “ the respective periods 








of storage in all the Thames reservoirs may approxi- 
mate, due regard being had to periods of drought 
and the avoidance of double pumping.” 

Service Reservoirs.—The Board possesses eighty- 
seven reservoirs of this kind, of which only two, 
those at Hanger Hill, Ealing, are uncovered. The 
total capacity is 312 million gallons. Powers are 
now being sought for the construction of another 
reservoir in the vicinity of one that already exists at 
Bourne Hill to meet the increasing demands of the 
district, while others at Eltham, Bromley, Farn- 
borough and Shoreham are in contemplation. The 
capacities are not stated. Work was bezun some 
time ago on a reservoir of 250,000 gallons capacity 
near Betsom’s Hill and another of the same size at 
Westerham, but the war put a stop to it. In both 
cases the land already belonged to the Board. Another 
service reservoir, capacity one million gallons, cost 
£8882, is to be constructed on the Castlewood Estate 
at Shooter’s Hill. With its pumping station, &c., 
it will involve an expenditure of about £22,000. 

Wells.—The sinking of a well at Bexley and the 
provision of pumping machinery, &c., was authorised 
in February. The Board will do the sinking by 
direct labour, and the whole cost is estimated at 
nearly £26,000. Work has not yet been begun. 
The work on the well at Shortlands, which with its 
machinery will cost in all some £30,000, has had to 
be suspended on account of congestion on the railway 
brought about by the war. Two other wells, one 
at Southfleet and one at Sundridge, are to be sunk 
by direct labour. The first with its plant will cost 
£10,250, and the second £21,800. 

New Head Offices—It was mentioned in a previous 
report that the Board had decided to build new head 
offices at New River Head, Rosebery-avenue. A 
design by Mr. H. Austen Hall, F.R.I.B.A., was 
selected in competition, and work has already been 
begun, but under the conditions of the time is 
proceeding but slowly. It is interesting to know 
that the famous oak room which formed part of the 
original Water House built in 1613 is to be incor- 
porated in the new structure, the cost of which 
will be something over £110,000. 


THE WORK OF THE BOARD FOR THE YEAR. 


Supply.—If the few figures which we have given 
for the expenditure on new works seem enormous, 
it must be remembered that the Board is the biggest 
thing of the kind in the world, for it has to provide 
for a population of about six and three-quarter million 
persons. No less than 89,420 millions of gallons, 
over 99 per cent. of which was delivered direct and 
the small remainder in bulk to adjacent undertakings, 
passed through its mains last year. <A better idea 
of this colossal figure will be gained if we say that the 
supply weighed over 399,000,000 tons, or for each 
inhabitant about 60 tons of water per year must be 
provided! The area north of the river consumes 
nearly two-thirds of the supply. The daily average 
supply per head is about 36 gallons. Of this enormous 
quantity the Thames supplied 58.5 per cent., the 
Lee 23.1 per cent., and wells 18.4 per cent. 

The average daily quantity of water passing down 
the Thames and gauged at Teddington was 1839 
million gallons, an increase of no less than 568 million 
gallons over the preceding year. The Board took, 
above the gauges, 149.2 million gallons per day, or 
about 7.37 per cent. of the natural flow of the river. 
The latter figure, of course, varies with the flow and 
with the requirements. In September, for example, 
36 per cent. of the Thames at Teddington was with- 
drawn to supply the needs of the community, whereas 
in February only 2.2 per cent. was withdrawn. In 
the three hot months there is always more demand 
than in the other nine, and in the same three months, 
as a rule, the quantity available in the river is at 
its lowest. In September, 1914, for example, the 
natural flow fell as low as 385 million gallons per day. 
In@eed, the variations in flow are very great. On 
seventy days out of the three hundred and sixty-five 
it was below 500 million gallons, and on thirty-seven 
it was ten times as much, whilst on January 5th 
last it reached nearly 11,120 millions of gallons, the 
average daily flow for that month being 6327, which, 
from records going back to 1896, has only once been 
exceeded—in February, 1904, with 6615 millions of 
gallons. 

The natural flow in the river Lee, the other main 
source of London’s water supply, was, of course, 
also greater than usual, the increase over the preced- 
ing year being 33 per cent. It reached in January 
last very nearly 396 million gallons a day, and the 
Board abstracted in that month over 102 million 
gallons per day and on the average of the year over 
60} million gallons per day, or nearly 7 per cent. 
less than in 1913-14. 

The remaining water was drawn from the gravel 
beds near the Thames, the Chadwell Spring—which 
is the beginning of the New River—and wells sunk 
in the Lee Valley on the north of the Thames, in Kent, 
and certain other points south of the Thames. 

The Director of Water Examination submitted 
his tenth report on research work during the year. 
It deals with the following seven subjects :— 

(1) Search for pathogenic microbes in river water 
and sewage. 

(2) Methods for the isolation of the typhoid bacillus. 

(3) Influence of temperature on the vitality of the 
typhoid bacillus. - 


(4) Study of streptococci in excremental matters, 

(5) The value of storage. 

(6) Lime as a bactericidal agent. 

(7) Vitality of the cholera vibrio outside the animal 
body. 

This report, which is of great scientific and practical 
value, has been circulated and is now on sale. [ft 
was reviewed in our issue of October 23rd, 1914, 

In conclusion, we give a table which shows at a 
glance the work carried out by the Board since its 
inception :— 

Before June, At 31st March, 
1904. 1915. 


Storage reservoirs for unfiltered 
water sa pie) hae oho 44 48 
oe, a ore 843 1,981.5 
Capacity ia miilion gallons ... 4,115-7 12,907 .0 
Service reservoirs for filtered water 7h 87 
Capacity in million gallons ... 244-5 312-0 
Ren S paves 137 172 
Acreage 139 170-7 
Engines... te 235 281 
Horse-power ... ... 32,177 43,306 
Miles of water pipes ... 5,759 6,446 








COST OF RAILWAY FOOTBRIDGES. 
Moa. TV.° 

WE now come to the footbridges 8ft. wide—types 
A,, C., Dy and E,—similar in design for the most 
part to types A, C, D and E, 6ft. wide. As space 
will not permit of a lengthy description of each, it 
is only proposed to give a précis of each type, and 
for a more complete description refer readers to 
articles No. I. and No. II. 

In Fig. 23 is shown a section of the concrete floor 
for the 8ft. spans. The floor consists of cement 
concrete for the main part 4}in. thick, but splayed 
to give a jin. covering to the steel joists and is 7jin. 
thick. The concrete is supported by B.S.B.’s, Sin. 
by 3in. by 11 Ib. section, spaced about 2ft. 2in. centres 
and connected to the main girders by angle cleats. 
The floor is laid with a jin. camber, thus decreasing 
the cover over the top of the joists at the sides of the 
bridge to 1}in. The extra depth required in the joists 
necessitates the main girders being made a little 
deeper, and for all the 8ft. types under consideration 
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the depth has been made 4ft. 10in. over the main 
angles or tees. The top l}in. or 2in. of the floor, if 
required, could be made of hard York non-slip laid 
in situ. There are several ways of connecting the 
joists with the main girders. They can be cut off 
flush with the vertical blade of the inside main angles, 
and then be riveted at the bottom with a 34in. by 
3in. by Zin. angle cleat at the top of the joist; or 
two 3in. by 3in. by jin. angle cleats 4in. long and a 
sin. packing 6}in. wide by 2}in. long can be used, 
the angles being riveted to the web of the joist and 
to the web plates of the main girders with }in. rivets. 

The timber floor, as used with the footbridges 8ft. 
wide, is shown in Fig. 24. It consists of 3in. planking 
spiked to 6in. by 3in. creosoted plates, twice cham- 
fered and bolted to 6in. by 3in. by 12 lb. B.S.B.’s 
spaced about 3ft. 6in. centres. The 3in. planking is 
laid with about 3in. open joints and is also laid so 
as to break joint at the plates. To save having 
the main girders deeper the joists supporting the 
timber floor are riveted to the underside of the main 
angles with jin. rivets. This construction is not 
considered good, but may be adopted with safety 
here as the maximum load on one bay is 2} cwt., 
with No. 8 }in. rivets to take this up, which gives a 
very small stress per rivet. This floor is about 2 lb. 
per square foot heavier than the corresponding floor 
for the footbridge 6ft. wide. To keep the minimum 
headway of 14ft. 8in. which has been adopted through- 
out, the concrete piers, &c., would equire to be 
built a little higher. The smoke baffle plates could 
be bolted directly to the cross joists, thus saving 
the 3in. which is necessary when gas tube distance 
pieces are used. I14ft. 8in. — 3in. = 14ft. din. 
14ft. 5in. + 6in. (depth of joist) = 14ft. llin. re- 
quired from rails to girders to give the same headway, 
so that the concrete foundations to the supports 
would require raising 3in. The cross joists are 9ft. 
long and are cut off flush with the outside flanges o! 








* No. ILL. appeared September 10th. Fig. 20 is reprinted for the con- 
venience of the reader. 
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the main girders. They can be cut to a bevel if it 
is thought that the appearance of the bridge is thereby 
improved. Fig. 20 shows a detail of the landing 
support which has been adopted for all the foot- 
pridges 8ft. wide. It consists of a 6in. by 5in. by 
25 Ib. joist, 9ft. long, riveted to the bottom flange of 
the girders forming the staircase strings and sup- 
ported by two stanchions of the same section 7ft. 
long, 2ft. 6in. of which is buried in the concrete 
foundation. ‘The uprights are connected to the 
bearer by 3in. by 3in. by in. inside angle cleats and 
bin. by 3in. by jin.-outside angle cleats. The base 
is of jin. plate, 12in. by 9in., connected by 5in. by 
gin. by Zin. angle cleats 9in. long and with splayed 
ends. Bracing angles of 2}in. by 2}in. by }in. section 
are provided and connected to the uprights by 3in. 
by 3in. by }in. shaped angle cleats. All the details 
and connections for the footbridges 8ft. wide are 
practically the same as those shown for types 6ft. 


FIGY23- 
SECTION OF 8'0'C.C. FLOOR. 











FIG. 24. 
SECTION OF 80" TimBER FLOOR. 
La phachirie, le break fairl 
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wide, and reference must be made to the figures 
given in the preceding articles. 

The main supports for the bridges with timber 
floors are of 4}in. by 4}in. by }in. angle section and 
for those with concrete floors 5in. by 5in. by }in. 
section, with angle bracing gussets, base plates and 
holding-down bolts, as already described for types C, 
D and E. Owing to the increased live and dead load 
on the floors, caused by the additional 2ft. of width, 
it has been deemed necessary for practical reasons 
to increase in section all main angles or tees to the 
main girders as follows :—Type C, 28ft. or 55ft. by 
6ft., main tees 6in. by 4in. by jin.; type C,., 28ft. 
or 55ft. by 8ft., 6in. by 4in. by }in. tees. Types A, 
D and E, 28ft. or 55ft. by 6ft., main angles 3in. by 
3in. by fin.; types A,, D, and E,, 3in. by 3in. by 
hin. angles. The web to the main girders in type E, 
in the end bays has been increased to ysin. from fin. 
The spacing and section of the stiffeners in all cases 
remains the same. The central support to the 55ft. 
spans has been kept the same, the additional load 
of 5$ tons not being thought sufficient to call for any 
increase in the section of the channels as used before. 


Cost of Footbridge, Type Aa, 28ft. by 8ft., Plate Girders with }in. 
Web, thickened to ¥,in. at ends up to first Stiffeners over the 
Span, Brick Abutments, Staircases with York Stone Treads 
and Risers, supported on Arches and Piers, Floor of Concrete 
and Bin. by 3in. by 11 lb. joists, spaced about 2ft. 2in. centres. 
Figs. 1, 20 and 23. 


£ a. d. 

DOMMEAONE Ss as Ss te oe ee, oe ODO 
Abutments and supports .. .. .. .. 138 8 0 
OEE ee ss ee bs ee 8 63 12 0 
Floor Sh, ee ees ee - 2219 7 
Parapets and treads .. .. .. .. «.. 109 18 8 
Total cost £386 7 3 


Cost per square foot (area covered), about 8s. 6d. (exclusive of 
drainage). 19.1 per cent. increase over type A, 28ft. by 6ft. 
Cost of Footbridge, Type Aa, 55ft. by 8ft., Ditto, Ditto, Concrete 
Floor and Central Channel Support on Concrete Piers, Figs. 1, 
9, 10, 20 and 23. 


eS a ‘d, 

Foundations SS ee ants 63 2 9 
Abutments and supports .. .. .. .. 153 9 4 
Main girders .. .. .. «+ «- 110 18 8 
Floor Rib> hat . 3914 0 
Parapets and treads 109 18 8 
Total cost Shir £477 3. 5 

Cost per square foot (area covered), about 8s. 6d. (exclusive of 


drainage). 19.5 per cent. increase over type A, 55ft. by 6ft. 

Cost of Footbridge, Type Aa, 28ft. by 8ft., Plate Girders, Web jin. 
and xin. at ends, 6in. by 4in. by hin. tees top and bottom ; 
Brick Abutments and Staircases with Stone Treads and Risers ; 
Timber Floor of 3in. Planking, supported on Timber Plates, 
Bolted to 6in. by 3in. by 12 lb. B.S.B.’s, about 3ft. Gin. centres. 
Figs. 1, 20 and 24. ? 


£8. d. 

Foundations .... .. 61 9 0 
Abutments and supports 138 8 8 
Main girders .. .. .. 63 12 0 
Floor is 0 ai 20 5 7 
Parapets and treads 109 18 8 
Smoke protectors .. 21G) 2 
Total cost » Yor we, 


Cost per square foot (area covered), about 8s. 8d. 18.1 per cent- 
increase (over type A, 28ft. by 6ft.) 

Cost of Footbridge, Type Aa, 55ft. by 8ft., Ditto, Ditto, Timber 

Floor and Central Channel Support on Concrete Piers, Figs. 1, 

9, 10, 20 and 24. 


£ s. d. 

WERE SEE CETL OA a a EO. 
Abutments and supports .. .. .. .. 1538 9 4 
MONS 55. oe here Set oe SED AES 
Floor Se sia h Syed sacs Cede precy hea bo MO ae 
Parapets and treads .. .. .. .. «- 109 18 8 
Bisa protestors. a ee RO 
..£493 8 5 


Total cost .. one 
Cost per square foot (area covered), about 8s. 9d. 19.7 per cent. 
increase over type A, 55ft. by 6ft. 





In types A, under the heading of abutments and 
supports is included all the brickwork in piers, arches, 
spandril walls, &c., up to the underside of the stair- 
case treads. Under the heading of parapets and 
treads is included the brickwork in pilasters, above 
bedstone level, parapet, B.B. coping, stone caps, 
treads, risers and landings. 


Cost of Footbridge, Type Cc , 28ft. by 8ft., Concrete Foundation, 
Steel Braced Main — Joists io Landing Supports, Lattice 
Staircase Strings, Wooden Treads and Risers, Lattice Main 
peg Timber Floor with 6in. by 3in, Joists. Figs. 11 20 
and 24, 


£4: 

I os nc. aes cp tec 4 8-7 ee ee ee 
Supports Sai RG Rae <a Spee a ee 
PUUIONE 6a v.03 ee os, 0s cee we ee ee 
Floor Sa 6k CHA? ka Be, oe ee ea ee 
Staircases se Ee OER ae: hea Ack Saket eae ae 
PUNOED PUOLORLOEE 3) 85), ke cee oe oe OO 
Total cost .. . £387 1 10 


Main supports only, £42. 
Cost per square foot (area covered), about 8s. 6d. 12.8 per cent. 
increase over type C, 28ft. by 6ft. 
Cost of Footbridge, Type Cc, 55ft. by 8ft., Ditt., Ditto, Timber 
Floor, Figs. 9, 10, 11, 20 and 24. 


£ sa 

Foundations .. 82 9 6 
Supports SS Mah pitel eatery nso: ate ye! A eee ga ae 
PGE 220 2u- awh 6) ee, ss SEE. DO 
Floor CE Pe LEAN eee Me ea 
Staircases Sah Sac | ake heen Start cede A Le 
Smoke protectors .. .. «. +. «. »» 18 6.1 
Total cost £485 17 3 


Main supports only, £42. 
Cost per square foot (area covered), about 8s. 8d. 13.5 per cent. 
increase over type C, 55ft. by 6ft. 


Cost of Footbridge, Type Da, 28ft. by 8ft., Cement Concrete 
Foundation Piers, &c.; B 
angles of Bin. by bin. by fin. section; Landing Supports as 
described at the beginning of this article; Lattice Staircase 
Strings, with Timber Treads and Risers ; Main Girders of 
Lattice Design, with fin. Shallow Web Plate 12in. deep, and 
3in. by 3in. by fin. main angles ; Floor of B.S.B.’s and Con- 
crete. Figs. 17, 20 and 23. 


gs 

Foundations .. 68 8 9 
Supports PEA ew... 5 eae pst a ee 
ee eee ae es ae ee 
Floor Bee nen Seti s ae R 29 18 0 
Staircases 163 1 6 
£394 4 9 


Total ecst BS oe Chee 
Main supports only, £47 8s. 


Cost per square foot (area covered), about 8s. 8d. (exclusive of 
drainage). 14.1 per cent. increase over type D, 28ft. by 6ft. 





raced Steel Main Supports, with | 


Footbridges—Particulars for Estimating their Approximate Cost. 


Cost of Footbridge, Type Ee , 28ft. by 8ft., Cement Concrete Founda- 
tion Piers ; B: Steel Main Supports, with 4hin. by 4hin. 
by tin. angles ; Plate Staircase Strings, with Timber Treads 
and Risers ; Landing Support of Joists and Bracing Angles ; 
Main Girders, with tin. Web, thickened to #sin. in end bays 
and 3in. by 3in. by en. main angles ; Floor of Timber resting 
on Joists. Figs. 19, 20 and 24. 





Ses 

BOUnGnRE © 0 i a a oe ee eee 
Supports aly Stee Molcgiat~} att 4 aah) oatet oe 

Main girders .. dicta Nae oo) eae ee 
Floor GI Okt age 1 tate hiatgrae Sk ais. Sa gol ace 
Staircases Kak hie Open eee ee 114 19 0 
Omaoler protectors: 2) 6.0364 8 in ee AE EI 
- £350 1 4 


Tetabenah ss. 35 nis meee 
Main supports only, £45 18s. 

| Cost per square foot (area covered), about 7s. 9d. 25 per cent. 
increase over type E, 28ft. by 6ft. 


| Cost of Footbridge, Type Ee, 55ft. by 8ft., Ditto, Ditto, Timber 
Floor and Central Channel Support on Concrete Piers. Figs. 9, 


| 10, 19, 20 and 24. 
£ a. ad 


Foundations .. 80 15 6 
Supports det AU sige ental Lane, weiss 
GNU. 56 aie pe ee Sofa oa. se ee ee 
| Floor Eee ey 

Staircases Bi) hacer eeimdd \é ase (oles re ya ee oe 

Smoke protectors... <6 4 65 ce? oe SOS 

Total cost ae a % 


Main supports only, £45 18s. : 
Cost per square foot (area covered), about 8s. 24.3 per cent. 
increase over type E, 55ft. by 6ft. 


Cost of Footbridge, Type Ee, 28ft. by 8ft.; Braced Steel Main 
Supports, of angles 5in. by 5in. by 4in.; Landing Supports of 
Jovsts, see Fig. 20; Plate Main Girders and Staircase Strings ; 
Floor of Concrete and B.S.B.’s. Figs. 19, 20 and 23. 

£ 





i 4. 

Foundations .. 68 8 9 
Supports gata: Sos “oss Nakane 2.) Seas « 
MAR END oo 5. io Se ie od) ea Eee 
Floor ina lao, , Seis ae sce) ck ce 
Staircases . 114 19 0 
Total cost .. £345 17 3 


Main supports only, £47 8s. 
| Cost per square foot (area covered), about 7s. 7d. (exclusive of 
drainage). 24.2 per cent. increase over type E, 28ft. by 6ft. 


| Cost of Footbridge, Type Ee , 55ft. by 8ft., Ditto, Ditto, Concrete 
| Floor and Central Channel Support on Concrete Piers. Figs. 9, 
10, 19, 20 and 23. 


£ a. ad 

Foundations .. 80 15 6 
Supports cia era Pisce, Mai” Mata! tage ale Oe 
Me ose ia Gad ee BR ee 
Floor Ce oe ee ee ee ee 
Staircases Ss we Sate ae 4 Paar ee Pe 
Total cost ..£440 4 4 


Main supports only, £47 8s. 
| Cost per square foot (area covered), about 8s. (exclusive of 
drainage). 23.5 per cent. increase over type E, 55ft. by 6ft. 


| 
| 












































Description. =, a, Gee cae | a 3 
— oe an =a ae a} io} . n 
les eZ8| 23| gas] 52 | Ee 
25 | 2 s“el Bel Bug] 893 |- da 
| FE | 23 Page é : : 2fo 23. The = & 2s 
Type. | 32 | 35 Main girders. Supports. Floor. Staircases. SEs 3 p | 3 e¢| 3S~ 3 
Eg Es e- oe | Sst | ge % 
g-4 ; = = g any | ot | Og oD 
28 | ° | | 
ft. ft. | Ib, Ib. a a = e «6 
B... | 2/1 6 Plate Brick Concrete Brick 64 190 mo |. 68S ~~ 
pra Ee ee ts mn Timber | 13 | 190 | 238] su} — 
zy. | B5 6 | - a Concrete a | 64 194 eT 1 Se = 
ae | 55 | 6 a * Timber ¥ 13 194 28 10 8 3 o 
BD ,: Le ahe i-6 Joists and steel Cast iron Concrete C.I.stringsand) 65 | 167 24 0 9 t | 21 9 
| fencing columns | steel fencing | 
B... 28 | 6 ae a Timber | pr | 14-5 | 167 20); 8 4 21 9 
ae 55 | 6 Bs oy | Concrete | *9 | 6 | 178 Yo a ee 21 9 
Be: 55 | 6 4 | Timber Ea Sete he > eo ee ae 
o... 2 | 6 Lattice Steel angles st Lattice | 10 | 1583 | 27 5 | 610 | 46 0 
| and bracing | 
Cc 55 6 | 9 * = a3 10 162 28 7 | 610 46 0 
D 28 | 6 | Lattice and shallow es Concrete e 64 191 340 | 8 8 | 46 0 
web plate | | 
D. 55 | 6 4 ‘ : - | 64 | 198 | 5 4 | 8 4 | 46 0 
E.. 28 | 6 Plate Steel angles pe Plate 64 | 19 | 280] 8 8 | 2910 
| and bracing | 
E 28 | 6 ap x Timber i“, | 13 199 | 28 8 | 811 | 2910 
K. 55 | 6 » 9 Concrete ~ | 64 194 | 2 7 )] 8 4; 2910 
E. 55 | 6 ; . | Timber - | 13 194 2810 | 8 3 | 2910 
F 28 | 6 Reinfurced concrete throughout 70 780 BS) 7 8 (Ra 
F 55 | 6 > . de | 70 | 75 | 8) 78 | 49 0 
A | 28 Plate Br ck Concrete Brick 65 218 32 2 14 4 -- 
a - 3 é Timber | - ~ |/ms|/e2c5)/a5)] — 
Aa 55 | ¥ pe Concrete | ee 65 223 32 10 14 3 —- 
Aa [as | 8 . #6 Timber nl 1 | 23 | 31] 128 | — 
Ce 28 8 | Latiice Steel angles ea | Lattice 15 169 | 30 2 12 5 50 0 
and bracing fee 
,e 8 | 8 | v9 ” fis I F 15 | 178 | 31 4 | 12 8 | 50 0 
Da 28 | 8 | Lattice and shallow ie Concrete as 65 191 | 34 0 | 14 4 | 50 0 
web plate 
Da 55 | 8 | bi ee? ‘ | ‘ 65 198 | 3 4/1143 | 59 0 
Ee 28 8 Plate Steel angles Ma | Plate 65 218 32 2 14 4 34 9 
and bracing . } 
Ee 28 | 8 Fe » Timber | ‘i 15 218 | $2.5 |. 32 6.) Be. 9 
Ke 55 | 8 a 3 Concrete | y 65 223 | 3210 | 14 3 | 34 9 
Ee 55 | 8 | : : ‘Timber | * 15 | 223 | 331 | 12 8 | 34 9 
| 








Cost of Footbridge, Type Da, 55ft. by 8ft., Ditto, Ditto, Concrete 
Floor and Central Channel Support on Cement Concrete Pier. 
Figs. 9, 10, 17, 20 and 23. 


a 

Foundations .. 80 15 6 
Supports ee 73 13 2 
Main girders .. ee 8 
Floor - ee 2-8 
Staircases ; 1082 2 6 
..£494 19 10 


Total cost .. pe ie 
Main supports only, £47 8s. 
Cost per square foot (area covered), about 8s. 10d. (exclusive of 
drainage). 14.2 per cent. increase over type D, 55ft. by 6ft. 


Generally speaking, the footbridges erected at 
stations are 8ft. wide, either of lattice or plate girder 
design, but of late years the tendency has been to 
have solid webs. Of the types given in these articles, 
E, is most suitable for use at stations, and at im- 
portant stations would most probably be covered in. 
The approximate cost of this is as follows :— 

Corrugated Iron Covering, with angle supports 
about 5ft. apart, curved angle truss with tie rods, 
small angle purlins and cleats, guttering, down pipes, 
&c., cost per lineal foot, about 22s. 3d. 

Zinc Covering, with angle supports and truss with 
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tie rods, wood purlins, boarding, zinc covering, fascia 
and soffit boarding, guttering, down pipes, &c., 
cost per lineal foot about 33s. 6d. 

Glazed Sides, 3ft. 4in. high—Framing bolted to 
angle supports, 2in. ovolo moulded sashes, glazed 
with 26 0z. glass, &c. No sashes made to open, as 
sufficient space is left between top of frame and roof 
to give ample ventilation. Cost per lineal foot for 
two, sides, about 16s. 4d. The girders would not 
require strengthening to take the extra weight of 
the covering, glazing, &c., even if } cwt. per square 
foot for the dead load and wind pressure was taken. 

The table on the preceding page gives very useful 
data in connection with the types of footbridges given 
in these articles, and it is hoped will prove of use 
when an approximation as regards the cost of a cer- 
tain type is required. 

The cost of drainage in connection with any of the 
types, whether 6ft. or 8ft. wide, may be taken as 
about £7 10s. for footbridges 28ft. by 6ft. and 28ft. 
by 8ft., and £11 5s. for footbridges 55ft. by 6ft. and 
55ft. by 8ft. Another point which has not been 
mentioned before is the handrailing down the stair- 
cases. This will cost about £18 5s. for all types. 
The cost includes a 2in. round oak handrail, with 
ramps, knees and small scroll ends and cast iron 
handrail brackets. In the footbridges with plate 
girder strings the brackets are bolted to the web, 
and in the bridges with brick parapets they are 
screwed to wood bricks, built into the walls. Care 
should be taken that the wood bricks are well seasoned, 
otherwise they contract and work loose. Where the 
staircase strings are of lattice design or cast iron with 
steel fencing, the handrail brackets are fixed to one 
of the bars by two l}in. by }in. steel U-shaped clips. 
The ends of the U have threads on to which is bolted 
the fiat plate, forming the complete clip. The total 
cost of the handrailing for lattice bridges is about 
5s. less than the price quoted above, but the difference 
is too small to be taken into account. 

With regard to the drainage, the cost given above 
does not allow for any connection to formation 
drains, but only for outlets discharging the water 
over the concrete piers on to the ballast. The method 
adopted to take the water from the concrete floor has 
been already described in a previous article. 








BRITISH ASSOCIATION. 
No. I. 


W3EN the decision to hold the Manchester Meeting 
of the British Association was reached, there were 
many who believed that a mistake had been made, 
and that it would have been better to break the long 
sequence of annual meetings rather than attempt to 
hold a scientific conference at a moment when the 
mind of the nation should be centred on the problem 
of winning the war. The Council of the Association 
has, however, justified the decision to hold the 
meeting, and it is probable that the open discussion 
of many problems associated with the war may have 
given a valuable lead in certain directions, while the 
decision to form various committees may lead to a 
more efficient organisation of the scientific resources 
of the nation to the needs of the war. Shorn of all 
its usual social glamour, those attending the meeting 
devoted the five days over which it extended strictly 
to business purposes, and in many respects the debates 
have served a more useful purpose than in former 
years. Owing to the fact that so many of those who 
ordinarily attend such gatherings were busily engaged 
in war work, the attendance, which reached about 
1500, was below the normal, but no one who was 
present last week in Manchester would be disposed 
to controvert the statement that the meeting was a 
decided success. 

The Conference, following usual custom, was 
divided into a number of sections—on this occasion 
twelve. Nine sections met in the University, the 
other meeting-places being the School of Technology, 
where the section devoted to Economic Science and 
Statistics assembled, and the High School, Dover- 
street. The programme was in some cases of general 
interest, raising important issues affecting the war. 
Such problems as outlets for labour after the war, 
the effects of the war on credit currency and finance, 
and industrial fatigue were the main topics discussed 
by the Economic Section—with some of them we 
shail deal in our next issue; the Educational Section 
held an interesting discussion on education and 
industry and on military training in schools; the 
Agricultural Section debated the effect of the war 
upon the future ef British agriculture; and the 
Mathematical and Physical Science Section, filching 
one day from pure science, discussed the smoke 
problem as it exists in Manchester and elsewhere ; the 
Engineering Section, except for a day devoted to the 
consideration of Manchester municipal engineering, 
was mainly in the hands of the professors, but some 
of the papers presented and some reports from Com- 
mittees were of real practical interest. In what follows 
an account is given of the engineering features of the 
meeting. 





ENGINEERING SECTION. 
A paper dealing with an “‘ Experimental Investiga- 
tion of the Thermal Efficiency of a Gas Engine” was 





presented by Professor Asakawa and J. E. Petavel, 
and is given in abstract below :— 


At the Birmingham Meeting of the British Association a 
preliminary Note bearing on the above subject was read. The 
investigation has been continued during the last two years 
and has led to the conclusions rised below. The various 
losses have been separately determined by measurements based 
not on indicator card readings, but on the rate of change of the 
kinetic energy of the rotating parts, and thus the errors inherent 
to the indicator mechanism have been avoided. In the following 
summary the performance of the engine is compared with that 
of a perfect engine working on the same cycle and with a similar 
gas mixture. 

Indicated Horse-power.—At full load under the most favourable 
conditions the indicated horse-power of a gas engine is 88 per 
cent. of that of an ideal engine working with a similar mixture. 
This holds true for all except very weak mixtures ; for which 
the relative efficiency is lower. For mixtures containing only a 
slight excess of air, the above corresponds to an absolute thermal 
efficiency of 27 per cent. at a compression ratio of 3.75 and 33 per 
cent. at a compression ratio of 5.6; for mixtures containing 
twice the amount of air required for complete combustion the 
absolute efficiencies are 29 and 36 per cent. The indicated 
efficiency relative to the gas standard falls from 88 to 84 per 
cent. between full and no load. 

Brake Horse-power——At the full load the brake efficiency 
relative to the gas standard varies from 70 per cent. at the com- 
pression ratio 3.75, to 67.5 per cent. at the compression ratio 
5.6; this holds true for all except the weakest mixtures, for 
which the relative efficiency is lower. The absolute brake 
efficiency is 21 per cent. at compression ratio 3.75, and 25.5 per 
cent. at compression ratio 5.6 for mixtures containing little 
excess of air, and 23 and 27 per cent. respectively for mixtures 
containing twice the amount of air required for complete com- 
bustion. The maximum brake efficiency obtained in the present 
experiments was 27.4 per cent. and occurred at the highest com- 
pression ratio for a mixture slightly stronger than this. At light 
loads the brake efticiency relative to the gas standard decreases 
more rapidly as the compression ratio rises. For the higher 
compression ratios the increase of theoretical efficiency is just 
counterbalanced by the increase in frictional loss and thus the 
absolute efficiency remains constant. 

Mechanical Losses——The mechanical losses increase slightly 
in absolute amount with the load and with the compression 
ratio. For the engine under test—a 25 horse-power National 
gas engine—at normal speed—-200 revolutions per minute 
the mechanical losses amounted to 5.6 horse-power at no load 
and 6.3 horse-power at full load when the compression ratio is 
3.75; and 6.5 horse-power at no load and 7.0 horse-power at 
full load when the compression ratio is 5.6. The pumping losses 
are an important part of the total mechanical losses; at a 
compression ratio of 4.85 they represented 2.3 horse-power at 
no load and 2.1 horse-power at full load, or 38 and 31 per cent. 
of the mechanical losses. 

Thermal Losses.—The loss of power due to thermal losses at 
full load under most favourable conditions amounts to 12 per 
cent. of the total available energy, and at no load to 16 per cent.; 
of this, less than one-quarter is due to heat transmission during 
the expansion. 

Opening the discussion, Professor E. G. Coker 
said he was much impressed with the method which 
had been followed by the authors, in which the 
indicator card had been abandoned. Everyone 
hitherto had stuck to this very closely. He would 
like to ask Professor Petavel whether he had made 
any observations of temperature and whether any 
different results had been noticed by taking Langen’s 
values for specific heats instead of the specific 
heats taken by the British Association Gaseous 
Explosions Committee. That would be an interesting 
comparison and useful to the members of the Section, 
because specific heats did make an enormous 


difference? 

Professor William Thornton, in objecting to the 
term “ideal efficiency,” said that Langen’s results, 
or any experimental determinations, did not give the 
real efficiency. The possible heat from slow combustion 
was always much greater than was observed in an 
explosion. Results obtained from using Langen’s or 
any other determinations of specific heats did not 
give the absolute kinetic theory, or ideal, efficiency. 

The President remarked that the method adopted 
by the authors had not been tried before. 

Professor Petavel, in reply, said that by accident 
or otherwise Langen’s results were about the mean 
of the expressions which had been given by the 
various members of the British Association Com- 
mittees. As to calculating the efficiency, this was 
done simply from the specific heat. 

Professor W. M. Thornton dealt in a short paper 
with “‘ The Total Radiation from a Gaseous Explo- 
sion.”’ He said that the argument by which the lost 
pressure or suppressed heat of a gaseous explosion 
was made to depend upon the mechanics of two collid- 
ing and cohering spheres might be extended to the 
case of radiation. 

In the case of two atoms of equal mass m approaching one 
another with equal velocity v and having equal rotational and 


translational energies, the total energy of translation before 
collision was m v 2, the rotational energy Iw*. The vibrational 





‘energy might be taken as zero at the moment before contact, 


for radiation was not important until there was chemical com- 
bination. The total loss of translational energy in collision, 
which was equal in the case considered to 4m v* was shared 
between rotation and vibration. If equally shared, the rotational 
term gained by 4m v*, and vibration was established, within 
or between atoms, having also energy of }mv*. The total 
radiation under these elementary conditions should therefore 
be 25 per cent. of the energy of combination—that is, of com- 
bustion. 

A complete theory of explosion must account for both the 
suppressed heat, found experimentally to be half that of com- 
bustion, and the energy radiated, which had been observed by 
Hopkinson and David to be 22 per cent. of the heat of combus- 
tion. In the theoretical case of two equal colliding spheres 
these were respectively 50 and 25 per cent. of it. This simple 
conception therefore appeared to be capable of explaining these 
two very important features of gaseous explosion. No reason 
a priori had been given for the radiation to be expected, and 
it was generally agreed that specific heats did not vary sufficiently 
to account for the loss of pressure. 

According to this mechanical view, an explosion could be 
regarded as (1) a process, such as ionisation by collision, causing 
a loosening of the bonds of the molecule of combustible gas and 
of the oxygen molecule ; (2) attraction between ionised oxygen 
and combustible gas atoms resulting in a violent rush together, 
the total translational energy of which was the heat of combus- 
tion ; (3) formation of products of combustion having a mean 
translational energy one half of that of the combining atonis, 





Pet it additional rotational energy }, and vibrational energy 
ot it. 

The interchange of energy between, say, rotation and vibra. 
tion appeared to be slower than between translation and rota. 
tion, for pressure was instantly checked in rising, whilst radiation 
up to the time of maximum pressure was only 3 per cent, of 
the total heat of combustion. While the pressure remained 
nearly constant the gas continued to radiate, and was therefore, 
in the absence of prolonged combustion, receiving energy from 
the remaining degree of freedom, rotation. Any excess of 
rotational energy was shared between the other two terms, and 
in the process suggested there should be both persistence of 
pressure and of radiation. 

Mr. de Courcey Meade presented a paper on the 
** Manchester Main Drainage Scheme,” and an oppor- 
tunity was afforded those attending the meeting to 
visit the works in progress. The work consists of a 
main sewer 13ft. in diameter for conveying sew:ige 
and storm waters from the city to Davyhulme. It 
is composed of four rings of brickwork ;_ the inter:al 
or lining ring is composed of hard red pressed bric xs, 
known locally as “ engineering bricks’ ; the remain- 
ing three rings are constructed with shale bricks, 
The whole is set in Portland cement mortar. The 
new sewer joins the main outfall sewer at a point 
further down stream. It is completed from the city 
to the tunnel of the Cheshire Lines Committee, and 
passes under the Manchester South Junction and 
Altrincham Railway at Old Trafford Station. The 
top of the sewer at this point is 3ft. below the rail 
level. The work has been completed, however, 
without interfering with the traffic—express trains 
were kept running at full speed during the progress of 
the work. The sewer is also practically finished 
between the Cheshire Lines Railway and its junction 
with the outfall sewer, but the section beneath this 
railway has not yet been taken in hand. 

Mr. 8S. L. Pearce presented a paper on the * Man- 
chester Electrical Undertaking and the Projected 
Barton Station.”” After describing the whole of 
the existing system under his charge, Mr. Pearce 
dealt with the chief features of the new power 
station which has recently received the Govern- 
ment sanction. It will be within the recollection 
of our readers that a description of this station, 
together with a two-page Supplement showing 
the plans, appeared in THE ENGINEER of March 
5th last, and it is therefore only necessary to 
recall a few of the principal features of the station and 
its projected equipment. The site is at Barton, on 
the banks of the Bridgewater Canal, and the total 
capacity of the station will be 160,000 kilowatts, 
supplied by large turbo-generators in units of 15,000 
and 25,000 kilowatts. There will be four boiler- 
houses, each with two batteries of water-tube boilers, 
with a central firing floor and four coal silos separated 
from the boiler-houses by a canal dock for the admis- 
sion of water-borne coal. The silos will be large 
enough to hold coal for two months’ requirements. 
At one end of the station there will be a sub-station 
containing four 1000-kilowatt sets of converting 
machinery for supplying the current required to the 
station itself. The two first 15,000-kilowatt alter- 
nators will generate three-phase current at 6600 volts 
50 cycles at 1500 revolutions per minute, and will 
develop their normal output at .85 power factor. 
The pressure will be subsequently raised to 33,000 
volts by step-up transformers. The current will be 
taken at this pressure by feeders to a central dis- 
tributing station in the supply area, where the pressure 
will be stepped down to 11,000 volts. The estimated 
total cost of the station is £1,775,000, and the cost 
per kilowatt at rated load £11.09. 

Mr. Gerald Stoney congratulated the author on the 
lay-out of the station, which was most complete, and 
as far as he could judge not capable of any improve- 
ment. The sizes of the machines selected, 15,000 and 
25,000 kilowatt, were most suitable. A 15,000-kilo- 
watt set, designed for 50 periods and 1500 revolutions 
per minute, was an excellent choice. Sizes were, 
however, going up very rapidly, and by the time the 
25,000-kilowatt sets were wanted manufacturers 
would be quite prepared to meet the demand. Up 
to the present time very few sets of that size had 
been built. The full equipment of measuring instru- 
ments for which provision had been made was a good 
point, as the possibility of accurate measurement 
had a great effect on the economy of a station. In 
connection with the use of the sewage effluent, would 
there be any risk of choking of the condenser tubes ? 
Mr. Pearce was going in for high vacuum, 29in., 
and it was important that there should be no risk 
of the vacuum being reduced. Another point was 
as to the chance of corrosion arising from the use of 
the sewage effluent. With regard to the speed of 700ft. 
per second of the turbine blades, that, he assumed, was 
the tip speed. In reply to a point raised by Dr. 
Hele-Shaw, he would say that this was quite a per- 
missible speed with modern materials. With the 
materials now used it was possible to obtain as much 
as 55 tons tensile strength, with 20 per cent. elonga- 
tion, and the stresses at the suggested speed would 
be quite moderate. There was, of course, the limita- 
tion of the ratio between mean diameter and length 
of blade of 1 to 5, and it was not possible to use drum 
forms for such speeds. A separate wheel was necessary, 
and that had been employed for many years, both 
in the Parsons turbine and in the impulse type. 

Mr. Pearce, in his reply, said that the question of 
the use of the sewage effluent had been most carefully 
considered, and very elaborate arrangements would 
be made to secure a purified effluent. They were 
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9 delivered at Barton would be better water than 
that of the Ship Canal. Special designs had been 
adopted for the condenser to eliminate the risk 
referred to by Mr. Stoney. Corrosion they did not 
fear at all. 

Mr. A. B. Field read a short paper before the 
Engineering Section on ‘ Special Work in the Mecha- 
nical Engineering Department of the Manchester 
Municipal School of Technology,” to which a visit, 
of which many took advantage, had been arranged. 
He said that in the field of research connected with 
lath cutting tools and the forces encountered by 
thei, the effects of form and material of tool, &c., 
the work done in Manchester some ten years ago 
beca:ine deservedly famous the world over. This 
was due to the eminently practical but original 
methods adopted by the late Dr. J. T. Nicolson, 
together with the exceptional facilities which were 
at his disposal and the advantage of conducting the 
work in a place like Manchester, which offered the 
collaboration and material assistance of some of our 
most important engineering shops. While many 
other workers had since interested themselves along 
these lines, there was still a good deal of work to be 
done before sufficiently complete information would 
be available for answering some important questions 
arising both in the design of machine tools and in 
commercial shop practice. At the suggestion of the 
Tool Steel Research Committee of the Manchester 
Association of Engineers, a report was. published 
dealing with past experimental work on cutting tools 
by Mr. Dempster Smith. Continuing, Mr. Field said : 


As a result of this report, the Committee fixed upon certain 
points in the subject specially requiring further investigation, 
and it was decided that the School of Technology should proceed 
with these, the Committee co-operating with Mr. Dempster 
Smith in this work. One of the first points to be determined 
had been the degree of uniformity obtainable in the heat treat- 
ment of special tool steels, so that results could be duplicated 
at will, and successive tools used for comparative operations 
could be depended upon to be initially similar. A word or two 
on the dynamometer arrangement constructed by Dr. Nicolson 
for these trials would not be out of place, as the subject being 
somewhat special might not have attracted the attention of the 
majority. The forces exerted on the tip of the tool by the 
material being cut in ordinary heavy engineering work might 
easily exceed ten tons, and it became necessary not only to 
measure forces of this order, but to do without giving the tool 
enough freedom of motion to affect the cutting operation of the 
lathe. The first dynamometer made measured the most import- 
ant component of the force, namely, that in the direction of the 
motion of the work relatively to the tool. The dynamometer, 
however, which was used later by Dr. Nicolson measured the 
components of force in three directions at right angles to one 
another, and thus completely determined the resultant force 
on the tip of the tool, except that the exact point of application 
of this had necessarily to be estimated. That a tool can be 
given the necessary freedom for determining these three forces 
while it is making a cut in tough steel to a depth of jin., and with 
a rate of feed of jin., and with some six tons force on its tip, 
without impairing the normal operation of the cutting, was 
certainly a triumph. 

The arrangement used by Dr. Nicolson to effect this com- 
prised a system of struts bearing upon the tool at one end, and 
at their other ends bearing upon the diaphragms of hydraulic 
dynamometers ; in some cases the strut bore upon the diaphragm 
through the action of intermediary levers. The hydraulic 
chamber was directly connected to a Bourdon pressure gauge, 
so that the total volume of the hydraulic system was practically 
constant, and the movement of the end of the strut for the full 
pressure range was insignificant. More recently a device had 
been constructed in the shops of the School of Technology to 
the designs of Mr. Dempster Smith for determining the corre- 
sponding system of forces which arises in the operation of a 
milling cutter. In this case the forces exerted upon the work 
in both the tangential and radial directions—referred to the 
milling cutter—were measured on dynamometer diaphragms, 
provision being made for a possible negative radial force here, 
and the axial thrust was measured on the milling spindle itself. 
It was hoped that a valuable series of determinations would 
be forthcoming from this apparatus, but the press of more urgent 
work during the last several months had prevented proceeding 
immediately with this particular piece of work. 

In the Materials Testing Laboratory had been installed 
apparatus for studying the effect of repeated reversals of stress, 
using the rotating beam method. A large number of tests had 
been carried out by Mr. W. C. Popplewell during the last few 
years in conjunction with slow repeated direct reversals of 
stress. As a result, Mr. Popplewell had been led to suggest a 
comparatively rapid method of determining the ultimate endur- 
ance to repeated reversals of any material by a short series of 
direct reversal tests upon each of some half-dozen or so specimens 
of the material. Further revolving beam experiments were in 
progress. 

A good deal of commercial testing for the engineering firms in 
the neighbourhood and at a distance was regularly carried out 
in the School laboratory, and in connection with this work there 
frequently arose points of interest. As an instance, it was 
necessary recently to determine the properties of the material 
used in certain periscope tubes. Determinations of the tenacity 
in a longitudinal direction were made, and also a measurement 
of Young’s modulus by direct extensometer readings. The 
small amount of material available, however, and its tubular 
shape, made this latter determination a little doubtful, but it 
was possible to obtain a satisfactory determination of the 
modulus by using the material in its ring form, and applying 
a distorting force along the diameter. Such a test naturally 
determined the modulus in a direction at right angles to that 
which is of most interest in connection with the application of 
the material in a periscope tube, but there was good reason to 
believe that the modulus would be practically the same in both 
directions. 

Another example of commercial testing of some interest was 
the large segmental cast iron pit liners to be seen in the labo- 
ratory. These were for a 20ft. diameter shaft. They were 
recently tested under compression for the Widnes Foundry 
Company to determine an important point in connection with 
the strength of such liners as affected by a very common but 
faulty method of installing the same. 

An investigation was in hand on the conditions determining 
failure under compression of the tubular material used in aero- 
plane construction, and in particular alloy steels. This work had 
been instituted at the suggestion of one of the prominent engi- 
neers of the Royal Aircraft Factory to supplement the data 
hitherto available. The particular form of failure under con- 
sideration was by “crinkling,” as distinguished from the 
collapsing of an ordinary long strut, Using a comparatively 
short specimen, say, three diameters Iong or less, with true ends 
bearing upon hardened ground steel plates, it was found that 
at the first maximum of compressive load, a very slight increase 
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end, and generally at the other end too, This represented the 
initiation of the first crinkle. The load sustained by the strut 
rapidly fell off during the progress of the crinkle, until the slightly 
shortened strut was again able to sustain a load nearly or quite 
equal to its first maximum, and a second crinkle began to develop. 
The most frequent position of the first crinkle suggested that 
it was the freedom of the wall of the tube near its end to assume 
a slight inclination to the axis, rather than the lack of circum- 
ferential constraint upon it, that caused the crinkle to begin near 
one end. It was intended to imitate the effect of a socket joint 
by making tests with a circular constraint upon the tube for a 
short distance each end. It might also become necessary to 
proceed to excentric loads, as the equivalent might evidently 
arise in practice with certain relations of length to diameter and 
gauge. For this series of tests it had been considered desirable 
to arrange for autographic records and photographs of any 
interesting developments in the specimens. The work was in 
progress under the 30-ton Amsler-Laffon compression machine, 
while the tension tests upon duplicate samples of the material 
in each case, were being made upon the 50-ton horizontal 
Buckton machine. 

In the Gas Engine Laboratory Professor Okomoto, of Osaka, 
was continuing experiments to ascertain the relative importance 
of radiation and conduction in the dissipation of heat from the 
contents of a gas engine cylinder. The method adopted was 
that of obtaining autographic cooling curves—measured in the 
form of pressure rather than temperature—and using vessels 
similar in shape but of different dimensions, so as to separate 
the two methods of dissipation. The first tests were made with 
a cylindrical explosion vessel ; but on account of the appreciable 
time taken for the ignition to proceed from one part to another 
and the effect of a pressure wave travelling along, spherical 
vessels are about to be used. 

During the last six months a good deal of time and attention 
in the department had been devoted to special work, some of 
which might possibly have been of interest. This, however, 
had been done directly for a department of the War-offlice, and 
was therefore not open to discussion just now. 


Professor Miles Walker presented a paper dealing 
with a self-adjusting commutating device, of which 
an abstract follows :— 


It is well known that a continuous-current generator fitted 
with commutating poles—sometimes called inter-poles—will 
not commutate very heavy overloads, owing to the magnetic 
saturation which occurs in the iron of the inter-pole. When the 
excitation becomes very great the saturation of the iron inter- 
feres with the proportionality that should exist between the 
current to be commutated and the commutating flux. 

The paper describes a device tried at the Manchester School 
of Technology, which automatically produces the right amount 
of commutating flux over very wide ranges of load. So effective 
is the correcting influence, even where the diverter in parallel 
with the commutating pole winding is deliberately put out of 
adjustment, that, whether it be short-circuited or given a 
resistance equal to five times the proper resistance, the flux 
will be preserved at approximately the correct value. 

Each brush—say, the positive brush—consists of two parts, 
one part, A, being slightly in advance of the other on the com- 
mutator, and lightly insulated from it. The winding on the 
commutating pole has twice as many turns as one would 
ordinarily have, and the cross-section of the copper conductor 
is only sufficient to carry one-half of the armature current. The 
part of the brush B may be connected through a diverter D, 
having the same resistance as the winding W, or the diverter 
may be dispensed with altogether. The direction of rotation of 
the machine is such that a point on the commutator passes 
first under B, then under A. 

Assuming that the number of turns on the commutating pole 
is such as to give the right commutating flux when half current 
is passing through them, then it will be found that the current 
will divide evenly between brushes A and B, because the correct 
excitation of the commutating pole gives an even distribution 
of current over the face of the compound brush A B. If, however, 
the number of turns in W is too great, there is a tendency to 
over-commutation ; that it to say, the current in B becomes 
greater and the current in A less. This has the effect of auto- 
matically weakening the commutating pole, and the pole remains 
of just such a strength as to bring about the required distribution 
of current between A and B. 

It will be found on machines of ordinary rating, and more 
particularly on machines of very large rating, that the “‘ correct- 
ing’ voltage between A and B necessary to bring about a 
suitable divjsion of current between the two brushes is normally 
very small, being of the order of .5 of a volt, whereas the voltage 
which can be generated between A and B by a pole being too 
weak or too strong may easily amount to 5 volts or more. Thus 
a very little disturbance in the equality of loading on brushes 
A and B is sufficient to yield the desired “‘ correcting ”’ voltage. 
Curves are given showing how the correcting voltage varies 
with the load. 

If for any reason the commutating pole tends to become too 
weak, owing, let us say, to the saturation of the iron of the pole, 
the induction of the armature coils carries the current forward 
to brush A, and tends to increase automatically the excitation 
of the commutating pole. 

A 12.5-kilowatt generator fitted. with the device is on 
exhibition. A 500-kilowatt 500-volt. rotary converter, built by 
the British Westinghouse Company, was fitted with the double 
brush gear, and it was found that with 3000 ampéres flowing the 
commutation was sparkless. The device is being at present 
installed on a 1500-kilowatt rotary converter, on which the 
commutating conditions would otherwise be rather difficult. 


Professor Gisbert Kapp said that the author had 
shown that his method yielded material advantages. 

Mr. Gerald Stoney believed that the paper might 
lead to very important developments in the com- 
mutation of continuous-current machines. This had 
been one of the great bugbears of electrical engineers. 
His own experience had been with turbo-generators, 
and the difficulty had been a very real one. The 
application of the method described in the paper 
suggested a way out. Having two narrow brushes 
would be better than one wide brush. Double brush2s 
would probably enable the brush area to be increased, 
which would be an advantage. 


The committee on Gaseous Explosions presented 
the following brief interim report :— 


Owing to the war the completion of the equipment of the new 
laboratories of the Imperial College of Science and Technology, 
already referred to in the previous report, has been seriously 
delayed, and the investigation of many problems of importance 
has had to. be postponed. Alsc, many of the members have 
been engaged on work for the Government, so that researches 
on questions under consideration have been either prevented or 
interrupted. It is not possible, therefore, to present a report 
to the Association this year. The general work of the Committee, 
however, has gone on; and during the session three meetings 
were held at the City and Guilds (Engineering) College, at which 
the following Notes were presented and discussed :—Note 36, 
by. Dr. Harker, on ‘‘A Method for the Determination of the 
Specific Heat of the Working Fluid of a Gas Engine at High 
Temperatures.” Note 37, by Mr. E. Griffiths and Dr. J. A. 
Harker, on ‘‘A Method for the Determination of the Specific 





Heat of Gases at High Temperatures.”’ Note 38, by Dr. Watson, 
on “The Variation of the Mean Temperature of the Cylinder 
Contents with the Change of Fuel-Air Ratio for an Engine 
using Petrol, Benzol and Alcohol.” 4 

Note 36.—At the first meeting of the Committee this session 
there was some discussion on the problem of the determination 
of the specific heat at high temperatures of the working fluid 
of the gas engine by some more direct and, if possible, more 
continuous method than those hitherto employed by member: 
of the Committee, and the object of the Note was to suggest 
a method which might fulfil these requirements. 

Note 37 deals with this problem also, and describes a method 
which has been roughly tested by the authors and which appears 
to have important possibilities. 

Note 38 is an account of an investigation on temperatures 
reached in the cylinder of a small high-speed four-cycle engine 
using different fuels, accompanied by a figure giving the results 
of the experiments. 

The Committee recommend that they be again reappointed, 
and ask that a sum of £50 be granted to them for the ensuing 
session. 


The attendance of members at the Saturday 
session of the Engineering Section was very meagre, 
and it was unfortunate that so much business had 
been left over for the last day when members from 
a distance are chiefly interested in the study of the 
railway time-tables. Five papers and a committee 
report can scarcely be dealt with and discussed with 
any pretence of thoroughness in the time allotted, 
namely, two and a half hours. ; 

The first paper on the list was by Mr. T. H. Brigg 
on ‘‘ Some Recent Improvements in the Traction of 
Vehicles,’ and ‘applied chiefly to those drawn by 
horses. The chief feature of interest in this paper was 
the inventor’s description of an improved method of 
traction for limber-coupled wagons, which causes 
the limber and the carriage to constitute two levers, 
which when the resistance to traction is small, carry 
a part of the weight of the animal, while when the 
resistance becomes greater they cause an automatic 
transference of the weight from the wheels to the back 
of the animal. The paper was copiously illustrated 
by means of a number of working models and 
diagrams. 

Professor E. G. Coker then read antabstract of the 
Committee’s report on ‘‘ Stress Distribution in Engi- 
neering Materials.” This report will be printed im 
extenso in @ future issue. 

In proposing a vote of thanks to the Committee for 
their investigations, Dr. H. 8. Hele-Shaw said that 
the Committee had been re-appointed to continue its 
investigations, and a grant of £40 had been made to 
meet the expenses. Professor Petavel in the course 
of the brief discussion said that more light was wanted 
on tests carried out after the elastic limit has been 
passed. Other speakers were Professor Batho, Dr. 
Mason and Mr. Stromeyer. 

The next paper was by Mr. Andrew Robertson, 
M.Sc., on the “ Strength of Iron, Steel and Cast Iron 
Struts,”’ and referred to a series of tests on solid free- 
ended centrally loaded struts carried out at the Man- 
chester University during the last two years. They 
lead to the following conclusions :— 

(1) For all the struts tested the collapsing load was in accord- 
ance with the values calculated from Euler’s formula, except 
for struts so short that the average stress produced by the 
theoretical load was above the elastic limit of the material. 
(2) In the case of the shorter struts the material tested may be 
divided into two classes :—(a) Materials having no appreciable 
drop of stress at yield—cast iron and bright-rolled steel. For 
such materials, Southwell’s formula—of which Euler’s is the 
particular case for wholly elastic material—gives the collapsing 
load for all lengths. (6) Materials having a decided drop of 
stress at yield—mild steel, wrought iron and high tensile steel. 
For such materials Euler’s or Southwell’s formula applies for 
all lengths for which the average stress calculated is less than 
the elastic limit. Southwell’s formula applies between the elastic 
limit and the yield point and for the shortest struts the collapsing 
load is equal to the yield stress multiplied by the area. 

The President, Professor Petavel and Professor 
Coker took part in the discussion of this paper. 

Professor Cyril Batho, M.Sc., next read an abstract 
of his paper on the “ Calculation of Torsion Stresses 
in Framed Structures and Thin-walled Prisms,’ of 
which the following is a resumé :— 

In designing a double track cantilever bridge with suspended 
span, it is necessary to calculate the stresses arising in the 
suspended span due to unsymmetrical live loads on the canti- 
lever and anchor arms. It is also sometimes of importance to 
determine the stresses in an ordinary truss bridge, braced arch 
or other framed structure on four supports due to unequal 
settlement of the supports. Similar problems arise in connec- 
tion with erection travellers carrying unsymmetrical loads, &c. 
The stresses arising under. such conditions may be termed 
torsion stresses. The calculation of these may be considerably 
shortened by the use of the following theorems. If a framed 
structure consisting of two parallel trusses, similar in outline 
and connected by lateral bracing, be subjected to unit forces 
at the corners forming a pair of equal and opposite couples in 
the planes of the two trusses respectively, the shear perpendicular 
to the plane of the trusses is constant throughout the lateral 
system and equal to the area of the base of the framework 
divided by twice the area of one of the trusses. The theorem 
may be extended to include thin walled prisms, and in its most 
general form may be stated thus: If a hollow cylinder or prism, 
either continuous walled or of framework and having plane 
ends perpendicular to its length, be subjected to a twisting 
moment by couples in the planes of its ends, the total longitudinal 
shear is everywhere constant and equal to the twisting moment 
multiplied by the length of the cylinder and divided by twice 
the area of one of its ends. Three examples are considered in 
the paper :—(1) A bridge having parallel chords and panels of 
equal length; (2) a thin-walled rectangular box. The results 
in these cases are shown to be in agreement with those given 
by other and longer methods. (3) The torsion stresses in the 
suspended span of a bridge similar in design to the new Quebec 
Bridge. In this example it is shown how the stresses in the 
lateral system may be calculated immediately by use of the 
above theorem and how the stresses in the main trusses may be 
found by means of a short graphical process. 


Professor Miles Walker then read an abstract of a 
paper compiled by himself and Mr. W. Witcomb Stainer 
on ‘“‘ Some Experiments to Determine whether there 
Exists Mutual Induction between Masses,” the 
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object of which was to ascertain whether there is 
any measurable action between masses which would 
correspond to mutual induction between electric 
circuits. The experiments were carried out on an 
apparatus specially fitted up at the Manchester 
School of Technology. Briefly, the apparatus con- 
sisted of a steel fly-wheel mounted on a vertical 
shaft and driven at a high speed by means of an 
electric motor. Above the fly-wheel was suspended 
by two wires a porcelain disc, so that the torsional 
control was extremely small. The experiment con- 
sisted of rapidly rotating the fly-wheel and observing 
the effect on the porcelain disc which was isolated 
from the effects of any air currents from the fly-wheel. 
In experiments made in 1913 it was found that if 
there were any effects of the kind looked for, they 
were of an exceedingly small order, and in later 
experiments the object has been to diminish the 
disturbing forces. 


VISITS. 


The list of visits to works and excursions provided 
for the members has probably never been surpassed 
by any other meeting, either in number or variety. 
The list included works for the manufacture of motor 
ears, biscuits, clothing, cotton yarns and _ cloth, 
electric and hydraulic power, gas engines, electric 
motors and dynamos, electric cables, driving chains, 
railway carriages and wagons, steam and air hammers, 
cotton spinning machinery, coal gas, hats, pottery and 
tiles, and soap. Those of special interest to engineers 
included the Ford Motor Company’s works in Trafford 
Park, the Ship Canal docks, the Manchester and 
Salford Corporation electric power stations, Asa Lees 
and Co., Limited, British Westinghouse Electric and 
Manufacturing Company, Limited, Crossley Brothers, 
Limited, Electromotors, Limited, W. T. Glover and 
Co., Limited, Trafford Park—where underground, 
paper-covered cables to carry a pressure of 30,000 
volts were shown under test—Hans Renold, Limited, 
Lancashire Dynamo and Motor Company, Limited, 
B. and S. Massey, Limited, Mather and Platt, Limited, 
Tweedales and Smalley, Limited, and the sewage 
works of the Manchester Corporation at Davyhulme. 








LABOUR AND WAGES. 





LaBovur unrest continues to provoke public anxiety. 
There is serious agitation in the railway service. The 
Executive Council of the National Union of Railwaymen 
has been meeting this week in a state of tension, for 
shoals of resolutions have poured into headquarters 
from the branches demanding an immediate move for 
improved conditions, and in some districts the men 
threaten to strike regardless of the advice of the leaders 
if early satisfaction is not assured. The situation is 
complicated—more difficult than most labour problems— 
and it will not be wise for the leaders, the railway manage- 
ment, or the Government to overlook any of the cardinal 
points at issue. A slight error of judgment by any of 
the responsible parties might precipitate a graver crisis 
than any that has yet darkened the annals of labour. 
It should be specially noted that the railwaymen, so far, 
have behaved better than some sections of organised 
workers, and that they have some justification for their 
demands. 


THE question of speeding up the production of munitions 
continues to provoke keen controversy. Mr. Lloyd 
Goerge discussed ‘the problem frankly with the Trade 
Union Congress last week, and his speech, in the course 
of which he gave some serious cases of restriction of output, 
made a deep impression. The Congress appointed a sub- 
committee to proceed immediately to investigate the 
charges, and it was arranged for the Parliamentary Com- 
mittee to hold a special meeting on September 29th to 
receive the report of the sub-committee. A hitch, how- 
ever, occurred in the election of the members, and as this 
was not discovered in time for the delegates to record 
another vote, it is probable that a fortnight will elapse 
before the inquiry can proceed, unless the Parliamentary 
Committee acts on its own responsibility. 





THE first of the series of parties to visit the front, 
representative of the workers in munition factories, as 
arranged by the War-office and the Munitions Depart- 
ment, has returned and issued a stirring appeal for an 
increased output. The members of the party state :— 
*“We were much impressed with the care and attention 
which is evidently devoted to the safety and comfort of 
the troops. . . . We were impressed by the need for an 
overwhelming supply of munitions. . .. The require- 
ments of our Army are enormously in excess of all previous 
calculations. This has been realised since the beginning 
of the year, and agreements have been drawn up and 
accepted by the principal trades unions with a view to 
securing @ maximum output. Safeguards have been 
framed, guarantees have been given, and everything 
which experience and ingenuity could suggest has been 
devised to protect the workers’ interests after the war is 
over, but arrangements which deal with masses of men 
are of little moment if the individual does not feel his 
personal responsibility. It is with a view to bringing this 
home to the munition workers that this series of delega- 
tions, composed chiefly of workmen directly engaged in 
munition manufacture, has been undertaken.”’ 
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A NEW BRIDGE OVER THE NILE AT CAIRO. 


TRANSPORT facilities on the Nile at Cairo have been 
materially improved by the recent re-alignment and 
opening up to navigation of that branch of the river 
known as the Bahr-el-Aama, and the substitution of 
a new road bridge for the previously existing Pont 
des Anglais, the swing span of which has been over 
dry land during the past few years. The Rodah 
bridges connect the city with the island of Rodah 
by two short spans, and the island of Ghizeh by a 
bridge 1775ft. long, having a swing span of 21 5ft. 
These bridges. afford an excellent means of com- 
munication between that part of Cairo bordering on 
the old town and the road to the Pyramids on the 
opposite bank. The Embabeh bridge carries the 
railway lines across the river, and the only road 
bridges spanning the Nile near the centre of Cairo 
were until some two years ago the Kasr-el-Nil and 
the Pont des Anglais. Consequently, in order to get 
from Boulac—the industrial quarter of Cairo—to 
Ghezireh, a long detour was necessary, but this 
disability was removed by the opening of the two 











the same centre line as fhe Pont des Anglais, which 
was constructed thirty-five years ago. It is 145m. 
in length between abutments and 19m. in width 
between parapets. There is a central opening portion 
and a fixed sj. an on each side. The opening span has 
a total length of 64.20m., and it provides two 
openings of 20 m. each for navigation. The width of 
19 m. is divided into a roadway 12 m. wide and two 
footpaths, each 3.50m. wide. This branch of the 
river has now been dredged so that boats pass during 
low Nile, and it is intended to use this passage during 
all seasons instead of the main river. The super- 
structure consists of two main girders 12.90 1m. 
apart, centre to centre, of the lattice N type, having 
a depth of 3.05 m. over the angles on the fixed spans 
and varying from 3.05 m. to 4.45 m. for the opening 
portion. The main girders are placed underneath 
the footpath on each side of the roadway. Cross 
girders are connected to each post, and they carry a 
floor of buckled plates resting on longitudinal stringers 
and cross joists. The bottom booms of the main 
girders are connected by wind bracing in the form of 
a St. Andrew cross. The roadways and footpaths 





THADe Lope ee 


mrs Vd 114 ae 














Fig. 1—TEMPORARY WOODEN BRIDGE WITH MOVABLE SPAN OPEN 


new bridges, of which a detailed and illustrated 
description was published in THE ENGINEER of 
October 17th, 1913. 

For the construction of the Bahr-el-Aama bridge the 
following tenders were submitted in the autumn of 
1911 to the Public Works Department of the Egyptian 
Government at Cairo:—Compagnie de Fives-Lille, 
Paris, £E.98,263, twenty-four months; Sir Wm. 
Arrol and Co., Limited, Glasgow, £E.88,751, twenty- 
four months; Baume and Marpent, Haine-St.- 
Pierre, Belgium, £E.69,981, twenty-two months ; 
Société John Cockerill, Seraing, Belgium, £E.63,054, 
twenty-three months; Maschinenfabrik Augsburg- 
Niirnberg, Gustavsburg, Germany, £E.61,413, twenty- 
one months; and the Cleveland Bridge and Engi- 
neering Company, Limited, of Darlington, England, 
£E.60,000, twenty-two months. The contract was 
accordingly placed with the Cleveland Bridge and 
Engineering Company, Limited, and we are now 
enabled to describe the work in detail and to publish 
the accompanying series of drawings and photographs. 





The Bahr-el-Aama bridge has been built on exactly 





| are of concrete covered with 5m. asphalt bricks 


on the road and 2cm. asphalt on the footpath. In 
order to diminish the diameter of the roller path and 
consequently that of the centre pier, the dead and 
live loads on the superstructure, instead of being 
transmitted to the upper roller path directly by tho 
main girders, are conveyed by special cross girders to 
the ends of which the main girders are connected 
outside the roller path, which is itself only 10.50 m. 
diameter. The loads carried by the special cross 
girders are transmitted to the upper roller path 
almost uniformly by a number of small cross girders 
0.80 m. deep. The upper roller path is carried by a 
ring of cast steel rollers resting on the lower path. 
The pivot merely keeps the rollers in position and 
carries no part of the load. 

Owing to the considerable amount’ of road traffic, 
it was necessary to build a temporary trestle bridge 
before commencing with the demolition of the 
Pont des Anglais bridge. This wooden structure— 
Fig. 1—was constructed over the river at a point 
about 100m. south of the old bridge. The first 
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operations consisted in making the temporary bridge, 
demolishing one span of the old bridge to allow the 
river traffic to pass and then proceeding with the 
construction of the new bridge. The temporary 
pridge was started at each end, that portion not under 
water being built on timber trestles bolted to sole 
pieces let into the ground about 2ft. The piles were 
gin. by 8in. pitch pine timbers, and they were driven 
into the bed of the river 22ft. before a safe load of 
seven tons could be obtained. These piles were not 
poiated, the ends being simply chamfered leaving 
the bottoms 6in. square. The road level at the east 
end was R.L. 23.098, and it fell towards the west to 
R.L. 21.948 m., the opening span being at the level 
R.L. 22.448 m. The roadway was 9m. wide with a 
footpath at each side of 1.50m. The opening span 
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gave a clearance for traffic of 12m. This span was of 
rather novel construction. 


FEBRUARY 


The roadway was divided | 





into two halves. To open, each leaf or span was moved | 


outwards from the centre. The nose end of each span 


was supported by means of steel cables connected to | 


a pivot on the top of a trestle placed at the heel end. 
This trestle was anchored with two steel cables to a 
concrete block. The horizontal thrust, when swinging 
free, was maintaine by a nest of rollers which moved 


in a circu ar track, and these were so arranged that | 


when the span was fully open they held each other 


in position. Only one span of the old bridge was taken | 


away at the outset, the remainder being utilised for 
sinking the caissons and were dismantled subsequently. 
The piers of the old bridge were cast iron cylinders 
filled with concrete. These were dismantled to 
R.L. 10, or 4m. below bed ievel. The concrete 


was picked away without much difficulty, being of | 
poor quality. When the nearest joint to the required | 


level had been reached a 14in. by 14in. timber was 
placed vertically inside, having on the top a 100-ton 
jack. Over this jack a crib was built to which the 
necessary lifting links were fixed, these, links being 
attached to the bottom of the cylinder by means of 
cross timbers. When the cylinders had been raised 
to the limit of the jacks, supports were placed between 
the lifting crib and the vertical timber, so as to support 
the cylinder whilst taking up the links. 


Guide piles | 


were driven round them to prevent any tilting move- | 


ment. 


The condition of the cast iron below river | 


bed was perfect both inside and out, and the portion | 


above was also very satisfactory. 


The piers and abutments of the new bridge were | 


sunk by means of compressed air. The abutments 
were taken down to 0.000 and the piers to — 4.000, 


the water level being R.L. 15. The air locks—see Fig. 9, | 


p. 274—-were designed by Mr. F. W. Davis, a director 


of the Cleveland Bridge and Engineering Company, | 


Limited, and were similar to, but smaller than, those 
used by him in the construction of the King 
Edward VII. Bridge over the Tyne. Egyptian 
labourers from the Boulac district were largely em- 
ployed inside the working chamber, and they proved 
themselves to be very hardy fellows, and, being thin 
and wiry, were able to stand any amount of work 
under pressure up to a maximum of 35 Ib. per square 
inch without any ill effects. Eight-hour shifts were 
worked, and there were no deaths or cases of serious 
illness. An idea of the rapid progress of the sinking 
under compressed air will be gathered from the 
diagram—Fig. 2. The foundations were all taken 
down to the sand. The wing wall foundations are on 
timber piles 12in. by 12in., on the top of which is 
placed a concrete block. The masonry of the abut- 


ment and wing walls are not bonded, a perfect joint | 


being preserved between them so that in the event of 
any settlement occurring no cracks will be revealed. 
The masonry is composed of limestone taken from 
the Batur quarry, near to Cairo. The ashlar is of 
Corsican granite, rock faced with tooled margins. 

An interesting feature is the electrical equipment. 
The bridge is operated both by electrical and hand 
gear, the latter for use only in emergency. The 
motors are of the totally enclosed type, continuous- 
current, double-shunt, designed for a speed of 500 





| 
revolutions per minute. One of the shunt fields is | other two is in the armature circuit of the two wedging 
connected as in the ordinary shunt machine, whilst | 


the other, or starting shunt field, is connected across 


the terminals of the armature starting resistance. | 


The magnet field produced by this starting shunt is 
at its maximum strength when the whole starting 
resistance is in series with the armature circuit, and 
consequently the efficient starting torque of these 


motors renders them peculiarly suitable for this class | 


of work. The starting field has little or no effect upon 
the power of the motor as soon as it speeds up, and 


motors. These contactors are placed on the main 
switchboard. Main double-pole fuses and a single- 
pole overload circuit breaker with no-voltage release 
coils protect the main circuit, and auxiliary overload 
circuit breakers protect the motor circuits. Ammeters 
and recording ammeters indicate and record respéc- 
tively the current required for each movement and 
operation. The position of the wedges is indicated 
in the cabin by lamps illuminating a sign showing : 


| —‘‘ East Wedges In,” “‘ West Wedges In,” ‘“ East 


it then runs as a normal shunt-wound motor at a con- | 


tinuous speed. The solenoids on the turning motors 
are connected in series with each other, and their 


terminals are in shunt with the shunt field winding. | 
Two motors, of 15 horse-power each, taking 20 to | 
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Fig."2—DIAGRAM OF_SINKING: OPERATIONS 


25 ampéres at 550 volts, are used for turning. For 


wedging, one motor is placed on each rest pier, and | 
it is geared up to two sets of wedges, one under each | 
main girder. Each motor is provided with an electro- | 
| positions. Wedging up can only be performed when 


solenoid brake. These solenoids are in series with the 
armature circuit. The field connections of the two 
motors are in parallel with each other, and each field 
group is in parallel with a discharge resistance. 

The main switchboard and control gear are situated 
in a cabin at the centre of the swing span. Electric 
current is supplied to the switchboard at 500 to 580 
volts from the Cairo Tramways Company by means 
of two core submarine cables armoured with two 
layers of stranded steel wire. The motors are con- 
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a _Longitudal of Bridge __ 


Wedges Out,” and “ West Wedges Out.” 

In addition to the electrical method of stopping 
the motors by means of the limit switches, there are 
two mechanically operated switches of the quick- 
break knife pattern inserted in series with one another 





Swain Sc. 


and with the armature circuit. These switches are 
opened by the swing span itself if by any chance the 
contactor should fail to open and the motor thus carry- 
ing the swing span beyond the normal closed or open 


the swing span is within }in. of its correct position. 
A locking bolt is connected to the wedging gear in such 
a manner that it will bring the span to the exact 
position before the wedges engage the girders. Should 
the span not be within jin. of its exact position it is 
impossible to start the motors. This is effected by 
means of a specially designed switch placed in the 
armature circuits of each wedging motor. The 
switches are operated by the end of the swing span 
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Fig. 3—PART VERTICAL SECTION THROUGH ROLLER RING, ETC. 


nected in parallel and they are controlled by one 
controller to each pair. The working and travel of 
each turning and wedging motor is automatically 
controlled electrically by means of limit switches 
which are specially designed to stop the motors at 
pre-determined positions of the turning and wedging 
movements. The mechanical part of the limit switches 
is geared up direct to the main gearing of their respec- 
tive motors, and any movement in either direction 
of the gearing is transmitted in like proportion to the 
stop actuating the limit switches. Electrically, the 
limit switches open the circuits of the hold-on coils 
belonging to contactors, which in turn open the 
armature circuits of their respective motors. There 
are three starting switches, one in the main armature 
circuit of the two turning motors, whilst each of the 





coming into actual contact with the switch lever, 
and should the span be beyond its position by the 
same amount, the same conditions are true. Besides 
the electrical method of stopping the wedging motors 
by means of the limit switches, a mechanically 
operated quick-break knife switch is inserted in the 
armature circuit of each motor. These switches are 
operated by the gearing of the limit switches and are 
opened if the contactor switches on the switchboard 
should fail to open and the motors thus continue 
wedging beyond the normal wedged up or unwedged 
positions. The control cabin being situated at the 
middle of the swing span, the main wedging motors 
and indicator cables are necessarily carried to the 
centre pier and rest piers underwater. Each cable 
is in duplicate, and each pair terminates in specially 
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designed damp-proof boxes placed on the piers and 
so arranged that any conductor of either cable may 
be linked up in case of a breakdown in the other. 
The cables from these junction boxes to the switch- 
board and motors are rubber insulated and they are 
protected by iron tubes insulated on the inside. At 
the point of the pivot of the swing span the conductors 
are flexible and are connected to binding screws 
mounted on two marble slabs. One slab is fixed to 
the underside of the centre cross girder and approxi- 
mately 4in. under it, whilst the other is fixed inside 
the pivot casting. The conductors are arranged in a 


spiral form so that they allow for the turning of the | 
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of the roadway being covered with a load of 400 kilos. 
per square metre. The loads being in the most un- 
favourable positions, the trains of tramears were 
run across at speeds of 8 kiloms., 15 kiloms. and 
30 kiloms. per hour. Then the tramcars were stopped 
and the footpaths and unoccupied roadway being 
covered with a load of 400 kilos. per square metre, 
the 20-ton steam roller moved across at speeds of 
2 kiloms. and 4 kiloms. per hour. 

The general design of the foundations and super- 
structure of this bridge were the work of the Bridge 
Service of the Public Works Department of the 
Egyptian Government, whose resident engineer was 
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Fig. 4—SECTION AND DETAILS OF ROLLER RING, ETC. 


span—see Fig. 5—the whole being enclosed in an iron Mr. A. J. Knowles, M. Inst. C. 


ease. Some details of the roller ring of the swing span, 
which are self-explanatory, are given in Figs. 3 and 4, 
whilst views of the swing span, roller ring and central 
pier are given on page 274. 
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whilst the granite 
decorations were designed by Mr. F. Chatterton, 
F.R.1I.B.A., of Cairo. Mr. Ernest W. Gill was the 
resident engineer representing the contractors, the 


Cleveland Bridge and Engineering Company, Limited, 


The conditions of tender specified a dead load of of Darlington. 


400 kilos. per square metre on the roadway and foot- 
paths. For the live loads the test trains were to be 
composed as follows :—(a) Two trains of tram cars, 
each consisting of two motor cars weighing 15 tons 
each and a number of trailers weighing 7} tons each, 
sufficient to cover a complete span; (6) a steam 
roller weighing 20 tons complete, 13 tons being on 
the leading axle and 7 tons on the rear axle: (c) 
carts weighing 6 tons each, in rows covering the whole 














Fig. 5—-CONDUCTORS 


width of the roadway, each row occupying 2.25 m. 
of width. It was laid down that each span had to 
be tested as follows, simultaneously or independently 
according to the order of the Egyptian Government 
authorities :—Dead load: The span to be covered on 
the roadway and footpaths with a load of 400 kilos. 
per square metre, applied gradually from the ends 
to the middle, and the two arms of the swing span 
to be loaded simultaneously. Live load: The foot- 
paths, covered with a load of 400 kilos. per square 
metre, the test trains, trams, rollers and carts to be 








A UNIVERSAL SYSTEM OF LOCOMOTIVE 
CLASSIFICATION. 
By E. L. AHRONS, M.I. Mech. E. 


THE classification of locomotives by wheel arrangement 
only, which has been introduced into this country from 
the United States at a comparatively recent period, is 
is many respects convenient, but does not appear to the 
writer to convey sufficient information to the locomotive 
engineer of this country. In the United States all engines 


| are of one universal pattern in having outside cylinders 
'and inside frames. Consequently these features are 





self-understood, and nothing remains but to classify the 
engines by wheel arrangement. In this country the types 
are diversified in that there are both inside and outside 
cylinders, inside and outside frames, and both high- 
pressure and compound engines with two, three and four 
cylinders. With respect to tank engines, we have those 
with side and with saddle tanks, and also an older third 
type with back tanks, which, however, is becoming 
obsolete. 

In looking through the statement of engines belonging 
to the various railways as published in THE ENGINEER 
for July 30th, it appeared to the writer that much time 
and clerical work could be saved by adopting the system 
of locomotive classification which he has used for many 


years. To givean example, Pi 442 denotes the De Glehn 


compound ‘‘La France” on the Great Western, and 
conveys the whole of the following information :—‘* Four- 
cylinder compound tender passenger engine of the 4-4-2 
type, with high-pressure cylinders outside, inside frames 
for the coupled wheels, and outside axle-boxes for the 
leading bogie.” Presumably all this information has to 
be recorded in the locomotive engineer’s official records. 


The author’s system is as follows :— 


Passenger and Goods Tender and Tank Engines.—The 
following initial letters denote :— 


P, Passenger tender engine. 

G, goods tender engine. 

B, passenger tank engine with back tank. 
C, passenger tank engine with side tank. 
D, passenger tank engine with saddle tank. 
8, goods tank engine with side tank. 

T, goods tank engine with back tank. 

U, goods tank engine with saddle tank. 


Wheel Arrangement.—This is the same as in the system 


brought on and to occupy the most unfavourable | usually adopted, e.g., 4-4-0, 0-6-0, &e. 


positions, calculated to produce the greatest stresses 


Framing.—If the figures denoting the wheel arrange- 


in the members of the bridge, any unoccupied portions | ment appear as usually written, it is understood that the 





engine has inside frames for all wheels. For any wheels 
which have outside frames and axle-boxes a — is placed 
over the figure or figures denoting such wheels, 
Cylinders.—-Two-cylinder engines with inside cylinders 
are not otherwise specially marked and are simply denoted 
by the initial letter and the wheel arrangement. Engines 
with outside cylinders are denoted by a x between the 
initial letter and the wheel arrangement. In the case of 
three and four-cylinder high-pressure engines the sion 


becomes : or : respectively. 
Compound Engines.—Two cylinder or cross-compound 
engines are simply denoted by a small letter c after tho 


wheel arrangement. Three-cylinder compound enyines 


have the distinguishing marks . or : after the initial 


letter according as the high or the low-pressure cylinders are 
outside. Similarly, four-cylinder compound engines «re 
marked H4 or OF 

A few illustrations will serve to show the method of 
notation :— 

P440 denotes the standard British inside-cylinder 4—.-0 
engine with inside cylinders and frames. The Great 
Western “‘ Badminton” and “ Atbara,” &c., classes are 
denoted P440, as all the wheels, including those of the 
bogie, have outside frames. The double-framed 4 4—( 
engines of the Great Central Railway are denoted P-1u, 
since in these engines the leading bogies are of the us::al 
design with inside axle-boxes. The outside-cylin ler 
“County” class of the Great Western Railway are 
P x 440, and the three-cylinder Smith compounds of ihe 


Midland are P } 440. The Great Western four-cylinder 


six-coupled express engines are P 460. 


The ‘ Atlantic” type engines of the Great Northern 
and Great Central Railways which have outside axle-boxes 
for the trailing wheels are P x 442. The Great Northern 
inside cylinder “‘ Atlantic ” No. 271 with similar axle-boxes 
is P442, but the Lancashire and Yorkshire engines with 
inside cylinders and inside frames for all wheels are simply 
P442. The two (inside) cylinder compound engines of 
the North-Eastern and Northern Counties (Ireland) 
Railways are expressed P440c, G060c, &c. 

The usual types of passenger side tank engines are 
C242, C044, C062, &c., but the older 0-4—4 classes of the 
North-Eastern and Great Northern with back tanks are 
B044. The large ‘“ Baltic’ tank engines of the Midland 
(Tilbury section) and Brighton lines are Cx 464. The 
““Mogul”’ goods engines of the Great Northern, Great 
Western, &c., are Gx 260. Eight-coupled goods tender 
engines are represented by the G080 classes of the London 
and North-Western Railway and Great Northern Rail- 
ways, and the Gx 080 and Gx 280 of the Great Central. 
Sufficient examples have, however, been given to show 
the saving of time and space in using the system. 

One other type of engine remains to be men- 
tioned, viz., the double-bogie Fairlie and Mallet en- 
gines. These can be denoted in two or three different 
ways, e.g., the Fairlie side tank engines can be written 
S x 0660 x, to denote that the engines are back to back 
with the cylinders at each end. For the four-cylinder 
compounds of the Mallet type the writer prefers to use a 


symbol such as G 4 oe for a 2-6—6-0 tender engine of 


which the leading group of wheels is driven by the low- 
pressure cylinders and the trailing group by the high- 
pressure cylinders. 








* BOOKS OF REFERENCE. 


Tue latest town to prepare a handbook concerning 
itself is Halifax. The volume has been edited by Mr. 
George P. Wadsworth, and it has been issued under the 
auspices of the Halifax Chamber of Commerce, the Halifax 
Chamber of Trade and the Halifax Advertising Club, 
the publishers being Sells, Limited. It is divided up into 
eight sections, as follows :—I., ‘‘ Representative Bodies ”’ ; 
Il., ‘‘ Present Commercial Position”; III., “‘ A Centre 
for New Industries”; IV., ‘“‘ Local Information”; V., 
‘“‘ Halifax History in Brief” ; VI., “‘ Imperial and Foreign 
Trade”; VII., ‘‘ Representative Enterprises”; and 
VIII., ‘‘ Classified Trade Liat.”” A good deal of interesting 
and useful information is given in these various sections, 
and the book should go far to effect its avowed object, 
which is ‘to show what Halifax in its varied activities 
can offer to-day to the world of commerce ; to put before 
those seeking a location for new works or an extension 
of old ones the many advantages of the district ; and also 
to give Halifax folk themselves an up-to-date book on the 
present position of their town.’ Some of the malefactors 
of the town must be glad that things are not now as they 
used to be. By an Act passed in the early part of the reign 
of Henry VII., and known as ‘the Halifax law,” the 
magistrates were empowered to proceed against ‘‘ vaga- 
bonds who stole cloth from the tenters,” and if convicted 
to punish them by death. The thief had, however, either 
to be caught in the act of stealing the cloth, be wearing it 
on his back, or to confess that he had stolen it-! And 
the value of the cloth stolen had to be as much as thirteen 
pence halfpenny! The book is well printed on good 
paper, but if some of the illustrations were better the effect 
of the whole would be much improved. 











Ur to August 27th members of the London and 
North-Western staff with the colours numbered 16,231. 
Those who have met with casualties number 2069, made 
up of 267 killed in action or drowned, 113 died of wounds, 
105 missing, and 1414 wounded or sick, including 5° 
cases of gas poisoning and 170 are prisoners of war. Ten 
have been awarded the Distinguished Conduct Medal, 
three of whom also received from the Emperor of Russia 
the Medal of St. George, Fourth Class, five have been 
mentioned in dispatches, and two specially commended 
by their commanding officer. 
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RAILWAY MATTERS. 





A FORMER assistant stoker in the Metropolitan Railway 
Company’s power-house at Neasden has been twice com- 
mended for behaving in a gallant and courageous manner 
in action at Cape Helles and has received the Distinguished 
Conduct Medal. 


\In. WHITELAW, the deputy chairman of the Highland 
Railway, has explained to us the reason why, as com- 


mented upon by us in our article on the upkeep of railway 
carviages in THE ENGINEER of August 20th, 302 of the 
497 “other coaching Vehicles’’ of the Highland are 


reiurned as miscellaneous. The explanation is that these 
are wagons, fitted with continuous brakes and are suitable 
for running in passenger trains, which are used for fish traffic 
ai certain times and for light goods loads, such as hay, at 
other times. This suggests that the Committee which 
compiled the form used for the annual returns she dd 
have had an entry for fish trucks, as no doubt the same 
explanation accounts for the 1119 miscellaneous out of 
3011 “ other coaching vehicles ” on the Great Western, and 
the 569 out of 951 on the Great Central. 


COLONEL VON Donop’s report to the Board of Trade 
on the collision of August 6th at Enfield Lock Station, 
Great Eastern Railway, in which four wagons were pro- 
pelled violently against a standing passenger train, has 
just been issued. In the opinion of the inquiring officer, 
the collision was clearly due, in the first place, to a mis- 
understanding on the part of the driver who propelled 
the vans as to what was to be done with them. Even 
if he had not heard the shunter’s instructions the driver 
showed a want of care in commencing the operation without 


first definitely ascertaining what he was to do. In the 
second place, the man was evidently not keeping a good 
look-out. The night was dark but clear. and there were 
three lights showing near the rear end of the passenger 


train. .The line along which the vans were being pro- 
pelled was perfectly straight and the man could easily 
have seen the lights from his own side of the engine. 


We have froin time to time mentioned the inconvenience 
that has been caused to the Scottish railways in particular 


owing to the large number of servants who have joined’ 


the colours. The Highland has been very badly hit 
indeed, and this has had an unfortunate result in the 
locomotive department owing to a scarcity of fitters to 
carry out the necessary repairs. Private firms which 
have in hand some new locomotives for the Highland, and 
which could carry out some of the requisite repairs have 
also been suffering from a scarcity of men, coupled with 
the fact that they have been engaged on Government 
work. As a result of this shortage of locomotive 
power, the company’s Buckie branch has had, as already 
noted in this column, to be closed, and other restrictions 
were threatened. In consequence of representations to 
the Railway Executive Committee, a sub-committee of 
locomotive superintendents met at Perth on the 7th inst., 
which, whilst protesting that none of the companies had 
an abundance of men or power, recognised that the 
Highland Company’s position was particularly bad, and 
recommended that a number of engines and fitters be 
lent to the Highland. 


Ir is stated that experiments have been commenced on 
the electrified section of the North-Eastern Railway from 
Shildon to Newport, and the company hopes to open the 
line to traffic by the end of the month. This will con- 
stitute the first application in the British Isles of electric 
locomotives to heavy goods traffic, though, as is well 
known, this system has worked successfully in the United 
States and on the Continent, notably in Italy. Two small 
electric locomotives have, however, been in operation for 
ten years from the Quayside, Newcastle, to Trafalgar 
sidings, their use being due to a desire for cleaner working 
in the tunnel. The line now electrified was decided on for 
the first experiments because there are no steep gradientr 
or any great obstacles to electrification. Also the traffic 
it almost entirely heavy goods, feeding the blast furnaces 
at Erimus sidings, Newport, near Middlesbrough, so that 
the working results will be easily ascertainable. An over- 
head system is employed, with two bow collectors on each 
engine. Altogether there will be ten locomotives, of 
which nine are already built at the company’s Darlington 
works and tested. They are eight-wheeled, with a motor 
driving each axle, and can each haul a lead of 1000 tons. 
Power from the Neweastle-on-Tyne Electric Supply 
Company and the Cleveland and Durham County Company 
will be supplied at 1500 volts to the overhead conductors, 
which will be about 17}ft. above rail level. 


THE report of Colonel Druitt to the Board of Trade on 
the collision that occurred on August 7th at Wilton on 
the London and South-Western Railway showed that an 
excess of traffic due to the military requirements was the 
primary cause of the mishap. Under ordinary conditions 
three short sidings on the up side and two on the down 
side were sufficient accommodation. But owing to a 
large number of camps in.the neighbourhood this small 
roadside station had become a busy place, and although 
two more sidings have been added on the down side, the 
main lines have had to be freely used for standing wagons 
upon during the intervals between trains, whilst the sidings 
were being shunted. This was the case on the date in 
question, and a string of about fifty-five wagons was 
tanding on the down main line when the 8.50 a.m. 
express from Waterloo to Plymouth was “ offered.”” The 
wagons were then drawn back and put into the sidings 
in batches, but in the hurry no one noticed that the last 
three wagons had become detached. It is assumed that 
in backing up the wagons the link of the coupling between 
the third and fourth wagons from the end had slid up the 
hook upon which it was placed. The wagons were 
100 yards outside the home signal, and owing to the curva- 
ture of the line they could not be seen by the shunters 
or signalman. A collision ensued, but only slight injuries 
to five passengers resulted, whilst three soldiers were hurt 
by jumping out of the train before it came to a stand. 
‘he three wagons were demolished, but no part of the 
passenger train was derailed, although the last wagon was 
broken up under the bogie of the engine. Track circuiting 
13 recommended outside both home signals,%and in the 
rear of both the advanced starting signals. —~ 





NOTES AND MEMORANDA. 





A NON-SWEATING and non-corrosive aluminium alloy 
is the subject of a patent—U.S. 1,146,185, July 13th, 1915 
—granted to William A. McAdams, of Bay Shore, N.Y. 
Consisting of aluminium, silver, copper and cadmium, it 
is claimed to be peculiarly adapted to casting purposes. 
The metals are combined in the proportion of 82 parts 
aluminium by weight, 1 part of silver, 12 parts of copper 
and 5 parts of cadmium, mixed in a special manner. By 
careful tests for more than a year it is claimed that this 
alloy will withstand the action of spring or lake water 
without corrosion or stain and that, while brass or bronze 
faucets and fixtures have been found to sweat under an 
internal pressure of 65 lb. per square inch, the new alloy 
has withstood 200 lb. internal pressure per square inch 
without such sweating. It is also much lighter than 
bronze or copper. 


A Ppornt worthy of note in connection with the testing 
of cables having large thicknesses of paper dielectric is 
the difficulty of determining with certainty whether or 
not some water has entered through a flaw or damage in 
the lead covering. The hydraulic test at 100lb. per 
square inch reduces the risk, but the whole matter is one 
of degree. An amount of water that would ruin many 
yards of a low-tension cable will only be distributed among 
a few of the outer layers in a 5006 or 600 mil. dielectric, 
and its path of least resistance will be longitudinal rather 
than radially upwards. Under these conditions it is a 
matter of actual experience that electrical tests may 
entirely fail to indicate the presence of water, and yet it 
may exist in sufficient amount to cause trouble when it 
has had time to distribute itself, to say nothing of the 
possibilities of future breakdown consequent on a flaw 
escaping undetected in the lead covering. 


AN acetylene gas generating apparatus in which the 
gas is claimed to be made non-explosive by mixing it with 
oil-gas—the two gases being produced simultaneously— 
has been patented in the United States by L. Wolf, of 
Chicago Heights. The gas is intended for welding and 
cutting metal, but may be used also for mine and other 
lamps, domestic purposes, &c. The cost of production 
is said to be very low. The generating charge is put up 
in a sealed cartridge, and water is fed to the carbide and is 
under control. The cartridge has a central tube, around 
which are packed layers of carbide separated by layers 
of sawdust saturated with crude oil. Sand or other 
inert material may be used instead of sawdust. When 
water is admitted to the central tube it starts the con- 
version of the bottom layer of carbide, the heat from which 
vaporises the oil in the first layer of sawdust, and so on 
with the others in turn. The oil vapour serves to absorb 
any excess oxygen. The cartridges are made in various 
sizes. 


THERE are cases where a large consumer requires a 
continuous - current supply for electrolytic or other 
purposes ; this provides an opportunity for the engineer 
to try and arrange for a synchronous motor generator set 
with the motor designed for a large kilovolt-ampére 
capacity, compared with the requirements of the supply 
so as to give a leadipg current to the line. 
factor of 0.8 the total current for doing certain work is 
about 25 per cent. greater than would be the case with 
unity power factor, thus showing how important it is to 
relieve the feeders as well as the generators of wattless 
current. With regard to the installation of new generators 
to meet this low power factor, the tendency is to install 
machines with a large kilovolt-ampére rating compared 
with their normal kilowatt output, and to provide some 
margin in the capacity of the exciter. The exciter has 
always been a trouble. The output of a large generator 
is frequently limited by the output of this accessory, 
which is often overloaded and causes trouble owing to 
destructive sparking, this in turn affecting the supply 
pressure. 


In some of the largest generating stations where all the 
main cables are concentrated at one end at the back of the 
switchboard, there is a row of switches with many hundreds 
of gallons of oil. The switches themselves will probably 
some day fail, either as the result of an internal fault or 
owing to abnormal external conditions, such as lightning 
trouble or a “‘dead”’ short-circuit. In addition to this 
large volume of quickly spreading inflammable material, 
there is an almost unlimited supply of power in the cables 
and a network of pilot and relay wires that will be fused 
and spread trouble when the main current reaches them. 
Mr. W. E. Burnand said some time ago in a paper which 
he read before the Institution of Electrical Engineers that 
he thought it would require considerable ingenuity to 
devise a combination better adapted to cause a disaster 
of the first magnitude, so far as the generating station is 
concerned, than this modern arrangement. A fault on 
the generator probably shuts down only that generator, 
but a well-developed switchboard fire, with the amount of 
oil now used, is sufficient to shut down the whole station 
for a considerable period. ‘ 


In the Electric Railway Journal of America a description 
has recently been given of a very compact car-testing 
set that has been used at Purdue University for the last 
two years. It consists of three graphic recording instru- 
ments and three watt-hour meters mounted on a test 
stand, on the legs of which are felt pads to minimise 
vibration. The graphic meters are supported on a spring- 
suspended shelf; and the watt-hour meters—of the 
Sangamo railway type'with special reset dials—are mounted 
on a board, behind which is the wiring. Owing to its 
small size, the set can be used on cars operating in regular 
service. Esterline graphic meters are employed, one to 
measure the line voltage and another, in connection with 
a magneto generator, to measure the speed of the car. 
The third is an ammeter to measure the motor current 
or the total car current as may be desired. By suitable 


gearing ten chart speeds can be secured, the higher speeds- 


being useful in studying starting operations. The chart- 
driving rolls can also be synchronised by means of flexible 
couplings. One of the watt-hour meters is used*for the 
motor circuit, and of the others one is generally in the 
compressor circuit, while the third measures the input 
to the remaining auxiliary apparatus. 
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MISCELLANEA. 





Ir is reported that German agents are conducting @ 
diligent and systematic hunt for copper throughout 
Switzerland. They are penetrating the mountains to 
the remotest valleys, and persuading the peasants to 
part with this precious metal. Taking advantage of the 
ignorance of these country people, they tell housewives 
that their copper utensils are burned out, and offer to give 
them new pots and kettles in exchange, which, of course, 
prove to be of greatly inferior metal. The business is 
enormously profitable, since the agents pay only 2d. to 
4d. a lb. for copper which they sell to Germany for ten 
times as much. The Germans are constantly finding 
new ways of getting copper from the Swiss. There are 
no brass smelters in Switzerland, and, taking advantage 
of this, the Germans insist upon receiving an equal amount 
of copper for every delivery of brass ; and as brass weighs 
only about one-half or three-fifths as much as copper the 
Germans obtain a large surplus. 


AccorpIneG to a recent American Consular report, the 
general conditions prevailing in the electrical industries 
of France in 1914 up‘to the outbreak of war were not 
unfavourable. Although a tendency to weakness had 
set in during the latter part of the first half of the year, 
the orders received equalled those taken during the first 
six months of 1913." Immediately after war began 
business came to a standstill. It soon revived, however, 
and the year ended with a smaller volume of trade than 
in 1913, but all the factories were in active operation 
with curtailed capacity. It is estimated that in 1914 
the orders for heavy electrical machinery fell off by about 
30 per cent., for transformers. about 20 per cent., for trac- 
tion apparatus about 60 per cent., for general lines of . 
electrical goods about 20 per-cent., and for turbines about 
50 per cent. There were much smaller orders placed in 
1914 with French manufacturers for the equipment of 
overland central power stations than during the previous 
year. 


From a Government return it appears that 637 fatal 
accidents were caused in the metropolitan police district 
last year by vehicles in the streets. Non-fatal accidents 
numbered 25,239. Compared with the previous year’s 
return, the fatal accidents have grown from 579 to 637 
and the non-fatal from 18,944 to 25,239. The increase 
may be due in some measure to the darkening of the streets 
during the last quarter of the year. In the City of London 
there were 19 fatal accidents, as compared with 17, and 
1253 non-fatal as against 1210 in the previous year. Dr. 
Waldo, the City coroner, who quotes these figures, attri- 
butes the comparative fewness of traffic accidents in the 
City to the excellence of the City police, the thorough and 
prompt manner in which means are taken for preventing 
accidents, and the’ superior’ legal powers in regard to 
traffic which the City*possesses. - The coroner, however, 
pleads for still more street refuges, more police at 
traffic points, and more life-guards or fenders for heavy 
motors. 


Ir the Government could be prevailed upon to prohibit 
absolutely the importation of American cars from now on 
and until such time after the war ends as the home industry 


solved, but there are many arguments against such total 
prohibition, and the remedy might even be worse than 
the disease. In the forthcoming Budget, states a writer 
in the Birmingham Daily Post, we may find that Mr. 
McKenna’s way of grappling with the situation is to 
impose a big import duty on foreign-built cars, but the 
experience of other countries is that such duties, even 
when extraordinarily high, do not shut out the cheap 
American product. A big tax, however, might induce 
American manufacturers to establish motor works over 
here, where they would have the advantage of wages 
50 per cent. lower than obtains in the States, as well as 
longer hours—a forty-eight-hour week having recently 
been adopted in the biggest American motor car factories. 
If American cars were built here instead of across the 
Atlantic money would obviously be retained in this 
country, and there would also be the advantage that our 
makers when they came to the end of their Government 
work would be put on their mettle to compete with the 
“invading” firms. As a result we might expect to find 
that prices of British cars would, at any rate, not tend 
to go any higher, since if prices went on increasing as 
they have done, particularly in the light car class, during 
the past year or two, the Americans would assuredly 
capture most of the trade. 


Writinec in the Cornhill Magazine for September, Mr. 
Warner Allen says: The French bomb-thrower, which 
they call ‘‘ crapouillot ’»—whence the verb “ crapouilloter ” 
—because it looks rather like a toad crouching to jump, 
is a rough-and-ready little weapon, which is as simple as 
the brass guns that boys delight to play with. It consists 
of a German shrapnel shell case mounted on a wooden 
stand, with a spike in front to anchor it firmly into the 
earth. The case of the shrapnel shell remains intact 
after it has been fired, as its object is to act like a little 
cannon ; its end opens and the shrapnel with which it is 
crammed is driven out by a charge of powder at the bottom 
of the case. These shrapnel cases are carefully picked up 
by the French to be used against the enemy. They are 
cut down, and a touch-hole is bored in them. The cost of 
the finished bomb-thrower does not exceed 5s., and its 
weight is negligible, while any number of them can be 
turned out without the slightest difficulty. To use them, 
a charge of powder is poured into the shell case, and a 
bomb, well loaded with explosives, placed upon it. The 
charge is fired by: the touch-hole, and the bomb is thrown 
into the air; it turns clumsily over and over like a large 
sausage, but it finds its target with remarkable accuracy. 
When, in the vicissitudes of battle, our enemy succeeds 
in capturing a front trench, his communiqué not infre- 
quently dignifies these bomb-throwers with the name of 
guns. People at home read that ten, twenty or thirty 
guns have been captured, and never for a moment suppose 
that these insignificant trench mortars are meant. They 
forget that the real artillery is not to be found in the front 
lines, and that itis only from well behind them that 
the 75’s, to say nothing of the heavy guns, do their 
work, 
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Cellulose for Explosives. 


ConFusIon in the lay mind is common, and in the 


technical mind far from rare. That men skilled in one’ 


art should not be conversant with the argot of 
another art is pardonable, and we stand ourselves 
excused if for the benefit of the former we use terms 
obvious to the latter when we speak of cellulose and 
its products of nitration. At the present time the 
educated public is in process of acquiring a consider- 
able amount of knowledge in military matters quite 
alien to its ordinary duties and interests, but now 
made a necessary part of its education by the com- 
pelling teaching of the greatest and most ghastly 
war in which human creatures have ever engaged. 
It has heard much lately about the use of wood pulp 
in Germany for the manufacture of explosives, in 
place of cotton which it is hoped may. become a 
rare commodity in enemy countries in a short time. 
The subject is outside the knowledge of the general 
engineer and a few. words about it may be acceptable. 

Cellulose and cognate substances, such as ligno- 
cellulose of varying degrees of impurity, are the 
predominant constituents of all vegetable tissues. 
Fats, oils, waxes, mineral matter and carbo-hydrates 
which are not cellulosic are commonly associated with 
celluloses in such tissues. It is not necessary to 
consider these except as undesirables to be expelled, 
and we arrive at the fact that for the purpose of 
manufacturing propulsive explosives their elimina- 
tion must be secured. Cotton and wood may be 
taken as types of cellulose and ligno-cellulose respec- 
tively. Both are impure, but apart from their respec- 
tive impurities, such as fatty and resinous matters, 
ash and water, are unlike in that cellulose has a 
different chemical constitution from ligno-cellulose 
and is much more stable. It is from cotton that 
nitro-cellulose of the highest quality suitable for the 
manufacture of propulsive explosives for military 
use is prepared. It is from ligno-cellulose that some 
sporting powders are made, but even for these many 
makers prefer nitro-cotton. As the paper industry 
grew, the importance of obtaining cheap and abundant 
sources of cellulosic material became apparent, and 
such substances as “ mechanical” wood pulp, 2.e., 
merely disintegrated wood, were employed. Wood 
partly purified from non-cellulosic constituents by 
treatment with bisulphites or caustic soda also came 
into use. This “chemical” wood pulp naturally 
attracted the attention of manufacturers of nitro- 
cellulose for explosives, and is used for the compara- 
tively unimportant pabulum of fowling-pieces— 
“birding pieces,” as they used to be called. The 
best illustration of its inferiority is to be found in 
the fact cited above, that many makers of sporting 
powder prefer nitro-cotton in spite of the greater cost 
of the raw material, holding that with wood pulp 
the yield is lower and that there is a greater waste of 
nitric acid. Such differences of opinion among makers 
are common enough in al] trades, and this need not 
now concern us. But when it comes to the manu- 
facture of propulsive explosives for war, there is no 
difference of opinion. The propellants used for war 
by all nations are made from nitro-cotton and not 
from nitrated wood pulp. It was want of recognition 
of this fact which caused much difficulty in what is 
now known as the cotton campaign when those who 
thought, as it now seems rightly, that cotton should 
be made absolute contraband were repeatedly met 
by the stale old story that nitro-cellulose for propulsive 
explosives could be made from “any old thing.” No 
one with any reputation to lose would deny this for a 
moment; any chemist can make nitro-cellulose 
from cabbage, but that is scarcely a “ business 
proposition,” .if one is allowed to go on talking 
‘“‘ American.” - Those who wished to reconstruct a 
lost reputation, or having never been troubled with 
that precious possession, flung themselves. at once 
into the breach, and with the very worst form of in- 
veracity told fan ignorant public that modern military 
propulsive explosives were made from ligno-cellulose 





purified to the extent that it aped cellulose, may be 
happily consigned to the limbo which is their province. 
Now what are the facts? Cotton by long practice 
and consent of all makers is par excellence the material 
which from its physical and histological structure 
is fitted for nitration’to the point when it becomes 
suited for gelatinisation with ‘nitro-glycerine, and 
can be made into cordite or one of its congeners. 
The stuff prepared from wood by the bisulphite or 
caustic soda treatment, though still far from being 
pure cellulose, can be nitrated, but the product is 
merely a “surrogate”—a word beloved by our 
sophisticated, or shall) we say unsophisticated, 
friends, whose habitat is in central Europe safe from 
maritime risks. This surrogate—or substitute— 
made from wood pulp, however prepared, is relatively 
unstable, and its disadvantages have been so fully 
recognised that the present situation is best summed 
up in the words which we quote from Mr. Marshall’s 

exhaustive work published within the last few weeks : 

“ Every nation now uses propellants consisting prin- 
cipally of gelatinised nitro-cotton [the italics are ours] 
either by itself or mixed with nitro-glycerine.” 

In the face of all these facts there can be no doubt 
whatever that cotton is far superior to wood pulp for 
the manufacture of explosives. But the question 
naturally arises, Can an enemy who finds himself 
deprived of the better material make use of the other ? 
The reply must be in the affirmative, but—and it is 
a very big but—he will find himself involved in 
many troubles. In the use of ordnance it is important 
in the highest: degree that the ballistic properties 
of the propellant employed should be constant. To 
secure this, even with explosives prepared’ from 
cotton, very careful blending has to be practised, 
and even then no two lots of cordite, for example, are 
precisely similar. The result is that varying weights 
have to be used in the gun charges. The amounts 
must differ by ounces or even half-ounces, if an 
approximately constant muzzle velocity is to be 
assured. Now, it is probable that if wood pump be 
employed the product will be far less regular than 
when cotton is used and the blending will be addi- 
tionally difficult. . But, furthermore, the explosive 
power, to put it in a way that will be readily under- 
stood, of a wood-pulp explosive is less than that of 
a cotton explosive, and hence either all the ballistic 
tables—the tables that give the range for different 
angles of elevation—for the guns must be altered 
or the powder chambers of the guns must be changed, 
unless by some happy and improbable chance the 
chamber is big enough to allow, and the explosive 
complacent enough to permit, a change in the density 
of the charge—that is, broadly, the relation between 
the volume of the charge and the volume of the 
chamber or cartridge case—which exactly counter- 
acts the diminution in the power of the explosive. 
This, we may remark, without going into technical 
reasons, is in the highest degree improbable. To 
make either modification in the middle of a 
war, which is already taxing her resources to the 
utmost, cannot be contemplated by Germany with 
anything less than‘grave anxiety. Hence, there can 
be no question at all that to stop the supplies of 
cotton to our enemy must embarrass him greatly. 
To say that he may have foreseen all this does not 
alter the fact. Even if he has already made prepara- 
tion for the changes in manufacturing plant which 
will be necessary if wood pulp is used, even if he has 
got out new ballistic tables and re-designed his 
cartridge cases and powder chambers to meet the 
possible need, he must be inconvenienced by the 
change in a very high degree, and no excuse for the 
relaxation of the embargo on cotton can be found in 
this direction. 


The Consumption of Shells. 


THE magnitude of the consumption of ammunition 
in the present war has only been equalled in un- 
expectedness by the extent to which the contest has 
settled down to one of position fighting or trench 
warfare, particularly in the west of Europe and the 
Dardanelles. Before the outbreak of hostilities there 
were very few persons in any of the belligerent coun- 
tries who had any idea that a great European war 
would involve an expenditure, quite apart from small 
arms ammunition, of millions of shells of both small 
and large calibres, as has been proved by the experi- 
ence gained during the past twelve months. As is 
known, the principal cause of the enormous require- 
ments in shells of the high-explosive nature is to be 
found in the difference between the manner in which 
the existing war is being conducted and that which 
governed land campaigns in the last great war, 
namely, in the Far East. Prior to August of last 
year, it had certainly been reckoned that in the event 
of a European conflagration, trench warfare or position 
fighting would take place at different parts of the 
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scene of operations, but comparatively few people 
expected that the latest method, or rather the excep- 
tional development of an old system, would extend 
over several hundred miles of front and occupy 
armies day after day and month after month. Among 
the exceptions in Germany was Count Schlieffen, to 
whose life’s work a Teutonic military writer attributes 
the splendid equipment of the German army with 
heavy artillery and the grand organisation for 
supplying the armies with ammunition. As far as 
small arms ammunition is concerned, the corre- 
spondent states that in the most sanguinary battle 
in the war of 1870-71 the third army corps used an 
average of 35 cartridges per man per day, and in the 
Russo-Japanese War the average was 170 for Russian 
infantrymen, although the figure was increased to 
196 on one day in the battle near Mukden. In the 
case of field artillery, the average number of shells 
fired per gun in the battle in question in 1870-71 
is given as 162 per day, whereas the Russians are 
credited with having fired an average of 504 sheils 
per gun near Mukden in connection with the battle 
mentioned. But all these figures are dwarfed into 
insignificance when compared with the estimates of the 
expenditure of shells in the present contest. It was 
reported, for instance, four or five weeks ago that 
by means of the concentration of numerous batteries 
the Germans were able to throw 700,000 shells at 
the Russian armies on a given area in the East in 
an astonishingly short time, whilst a more recent 
Russian report attributed to the former a waste of 
70,000 shells in four hours before they discovered 
that the positions forming the target had already been 
abandoned by the retiring Russians. 

It is doubtless correct to assume that the figures 
which have just been quoted are more or less approxi- 
mations to the actual expenditure in projectiles. 
Yet the great consumption of heavy ammunition 
on the part of the enemy has failed to give the 
Germans any advantage in the Western area of the 
contest during the past nine months, and they have 
even had to concede some territory which they formerly 
occupied, owing to the improvements in the equip- 
ment of the Allies. The military correspondent of 
an Italian newspaper, who has apparently been per- 
mitted to make inquiries in France, throws some light 
on the shell problem. Six years ago, he states, the 
stock of shells held in France averaged 700 per gun, 
whereas that for the German field guns is declared 
to have amounted to an average of 3000. At the 
beginning of the war the French estimated a daily 
expenditure of 13,500 shells; in May of the present 
year the computation had risen to 80,000 per day, 
and to 100,000 by the commencement of July; 
but even this number is considered to be totally 
inadequate for the purpose. An illustration of 
what can be accomplished by the concentration 
of high-explosive shell fire was afforded by the 
battle at Arras, where after 20,000 shells had 
been discharged in two hours over a front of about 
six miles, all the enemy trenches and wire entangle- 
ments were destroyed. It is repetitions of continuous 
and concentrated shell fire on a considerably larger 
scale, in conjunction with the much heavier British 
and French guns, which are requisite both for the 
purpose of economising the lives of the Allied soldiers 
and of defeating the enemy. 

The only questions for the immediate future relate 
to the provision of further guns and an inexhaustible 
supply of ammunition. On the one hand, Germany 
and Austria-Hungary have reached the limit of their 
producing capacity in these directions, apart from 
the stocks of old shells, which should be nearly con- 
sumed by the present time. The combined output 
of these two countries in steel may now be said to be 


at the rate of 14,000,000 tons per annum, although. 


a considerable portion of the tonnage would be useless 
im connection with the manufacture of high-explosive 
shells. It is impossible to increase this production, 
and every future withdrawal of bodies of men from 
the blast furnaces and steel works will imply a reduc- 
tion in the output and consequently a diminution in 
the number of shells that can be made. But so far 
no men have been called up from these works without 
the provision of substituted labour in so far as is 
shown by the monthly statistics issued by the Asso- 
ciation of Iron and Steel Manufacturers—statistics 
which may or may not be prepared for external con- 
sumption as well as for domestic use. As already 
stated, however, the maximum limit in the output 
of shells may be considered to have been reached, 
and when further men are requisitioned for military 
service, as indeed they must be in order to replace 
wastage, the production of shells will begin to decline, 
notwithstanding the employment of female labour ; 
whilst the growing scarcity, as is believed, of special 
qualities of iron ore will also play a prominent 
part. On the other hand, the great and un- 
impaired resources of Great Britain in pig iron 





and steel and the reduced output of France and 
Russia are quite equal to those of Germany and 
Austria, to say nothing of the sources of supply 
in the Oversea Dominions and other countries. 
The French commenced the mobilisation of industry 
in the service of the army as far back as the end of 
last October by first requisitioning the plant of the 
motor car works and then proceeding similarly with 
other works capable of producing shells or their com- 
ponent parts. It is exceedingly unfortunate that with 
our immensely greater resources we did not also 
simultaneously organise our works in a similar 
manner. But the past is gone and we must look to 
the future, where final success will be assured, on the 
one hand, by the gradual exhaustion of the enemy in 
men, and, on the other, by the unrestricted production 
of coal and iron and steel and by the organisation 
now in progress of the manufacture of munitions on 
a scale unprecedented in the history of the world. 


New Power Supplies for the London Underground 
Railways. 

Ir has long been recognised that sooner or later a 
drastic change would have to be made in the methods 
of supplying energy to certain of the London electric 
railways. When the City and South London line was 
opened in 1890, the 200-kilowatt dynamos which 
operated it were exceptional, and for the short length 
of track then electrified no one doubted the wisdom 
of choosing a transmission pressure as low as 500 
volts, for in those days this pressure was very near 
the limit for railways, worked, as they were, solely 
with continuous current. Ten years later, however, 
the line underwent several important alterations. The 
system was converted from a two-wire to a three-wire 
system, and a new station was built alongside the 
original plant at Stockwell. But although the 
machines installed in 1900 were larger and more 
efficient than those available in 1890, they were not, of 
course, to be compared with those of comparatively 
recent origin. It is not to be wondered at therefore 
that when the London Electric Railway Company took 
over control of this line that the possibility of supply- 
ing it from the Lots-road station was considered. 
The result is that the Stockwell plant has recently 
been shut down and current is now supplied through 
rotary converters to the rails in accordance with 
modern practice. In its original form the system was 
a relic of which the pioneer workers in this country 
were proud. It was the first underground electric 
railway in the world, and when opened it was regarded, 
and rightly regarded, as a wonderful engineering 
achievement. The altérations which it has recently 
undergone rob it of its antiquity, but the advantages 
which will result from the change will no doubt be 
very beneficial. The plant at Lots-road is quite 
modern, very large and very efficient. It now supplies 
current to the District, the Bakerloo, Piccadilly, 
Hampstead and City and South London railways, as 
well as to a portion of the London and United Tram- 
ways. No other plant in this country deals with 
such a large traction load. 

Another tube railway which is now under the con- 
trol of the London Electric Railway Company, and 
which is also to be fed from Lots-road, is the Central 
London line. When opened fifteen years ago it repre- 
sented the latest American practice. It was the first 
underground railway in the United Kingdom on which 
polyphase transmission was employed, and so far as 
the system is concerned it corresponds in all the main 
features with the lines for which the Lots-road plant 
was originally built. To supply it with current from 
Lots-road, however, will involve voltage transforma- 
tion, and an alteration to the rotary converters, for 
the Shepherds Bush plant of the Central London 
line was designed for 6000 volts and 25 cycles, 
whereas the primary pressure and periodicity on the 
Underground system are 11,000 volts and 334 cycles 
respectively. Here, again, marked economies are 
expected from the change, but exactly what the 
saving is likely to be we are not in a position to say. 
The Central London station was built before the 
steam turbine era. Originally, it contained six 800- 
kilowatt slow-speed engine sets and a 2000-kilowatt 
machine was added later. At the time of its erection 
the plant was considered a fine specimen of power- 
house engineering, but after fifteen years of service 
it has become obsolete. One unit at the Lots-road 
station will run the whole of the Central London 
Station. In supplying current from this large station 
to the Central London and South London railways, 
two totally different problems are presented. In the 
latter case it was simply a question of converting a 
three-wire 1000-volt system with 500 volts between 
each outer and neutral into an orthodox continuous- 
current system with three-phase transmission. In 
the other instance, the system will, of course, remain 
unaltered, but the difference in the periodicities will 





involve more work than would have been necessary 
had the number of cycles been the same in each cage. 
The higher periodicity of the Lots-road machines 
will cause the rotary converters on the Central 
London line to run faster than before, and the 
must be altered accordingly. Inequalities of this 
description are far more troublesome than inequalities 
in alternating-current voltages, and it is very un. 
fortunate indeed that so much diversity exists jp 
the various lighting and power plants in London, 
However, in the two cases under consideration 
the difference only amounts to 84 cycles, which 
will not, it appears, involve the use of new converters, 

The only disadvantage of supplying all these 
railways from a common source is, of course, t):at in 
the event of a shut down at Lots-road no fewer than 
six important underground railways will be br: ight 
to a standstill, instead of four as hitherto. So far. this 
station has proved wonderfully reliable and has done 
credit, not only to the contractors who built it, but 
to the operating staff as well. Under the best of 
care, however, failures are always liable to occur, and 
as the plant gets older the risks will not diminish, 
The great inconvenience which a breakdown on a 
large London power station causes was demonstrated 
not long ago when the London County Council’s 
tramways station was put out of action. A lenythy 
shut down at Lots-road would be still more serious, 
and it behoves the London Electric Railway Company 
to make arrangements with other electrical under- 
takings for large emergency supplies. 
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The Chemistry of Petroleum and its Substitutes: A 
Practical Handbook. By C. K. Tinkler, D.Sc. 
(Birm.), B.Sc. (Lond. and Wales), and F. Challenger, 
Ph.D. (Géttingen), B.Sc. (Lond.), F.I.C., Lecturers 
in Chemistry, the University of Birmingham. 
With an Introduction by Sir Boverton Redwood, 
Bart. London: Crosby Lockwood and Son. 
1915. Price 10s. 6d. net. 


Tuis is a handy little volume, in twenty-five chapters, 
which should be useful to students in technical colleges 
who contemplate entering industrial laboratories or 
works where mineral oils are dealt with. The in- 
formation conveyed is obviously not that derived 
from a close acquaintance with works methods, but 
it is probably better that the student should learn 
these at first hand rather than indirectly from a text- 
book. On the other hand, works foremen who have 
not had the benefit of instruction in the fundamental 
facts. of organic chemistry may turn to this little 
volume and learn much of value from a study of the 
first chapter, which really forms a concise elementary 
treatise on organic chemistry. This chapter, which 
occupies more than one-sixth of the whole book, is 
very clearly written, and could scarcely be improved 
upon within the same limits of space. 

The second chapter, headed “ Petroleum,” starts 
with the hardly tenable statement that “there are 
only three great oilfield: of outstanding importance, 
namely, those in Pennsylvania, Caucasia and Galicia.” 
The Pennsylvanian output is now nearly quadrupled 
by that of California, nearly trebled by that of 
Kansas and Oklahoma, and nearly equalled by that of 
Illinois. The Galician output is greatly exceeded by 
that of Mexico, Roumania and the Dutch East Indies. 
The authors, therefore, are obviously unsafe guides 
with regard to the relative importance of different 
sources of petroleum. The digest they give of investi- 
gations on the composition of petroleum also mainly 
refers to the Pennsylvanian, Caucasian and Galician 
products. 

A short chapter of hints on precautions to be 
observed in practical work with highly inflammable 
liquids should be very useful to the student who is 
turning his attention to the examination of oils, tars 
and asphalts. The precautions suggested might well 
be improved upon in some respects, especially as 
regards work with extraction agents, such as carbon 
bisulphide, which have a very low ignition tempera- 
ture. For instance, the authors do not appear to 
have realised the importance of cooling all metal, 
glass or other material with which spilt carbon 
bisulphide may come in contact, below its tempera- 
ture of ignition, since sand, which they recommend, is 
by itself useless to prevent ignition. Directions given 
by the authors for the preparation of the principal 
aliphatic hydrocarbon gases savour of the academical 
laboratory. Thus the authors suggest, in the pre- 
paration of acetylene, that as a preliminary operation 
air in the generator should be completely displaced 
by coal gas, because, they say, there is a risk of the 
carbide used containing calcium phosphide and 
yielding phosphoretted hydrogen, which is spon- 
taneously inflammable in the presence of air. - This 
is a counsel of perfection which, if adhered to in 
practice, would preclude the use of all the portable 
acetylene lamp and other generators which are so 
largely employed. Do the authors follow it before 
putting into action an acetylene generator for motor 
car or cycle lighting ? Like most authors of purely 
academical training, they fail throughout the book 
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the windings of coils of the types 535 and 545, and the 
manner in which these windings are connected to the 
conductors in the cable studs. Fig. 4 shows similar coils, 

| types 535 and 536 connected to form a complete side and rutin orto 
superposed circuit unit, and it wil! be seen that in this fia sSarY, 
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Plan. 
Fig. 1—SECTION OF THE CABLE — Fig. 5—LOADING COIL CASE IN POSITION 
Woolwich. For the line of cable between Birmingham and trials were made over various lengths of loops. In one case 
ive itis r Cahle C Winpixcs axp Connections oF Cos 535 AND 536 FoR Sipe and “s a 2 - 
Liverpool, the British Insulated and Helsby Cable Com- Surenrosan Ciacutts a loop was formed from London. to Birmingham and back 
— OF pe pects ee ~ work on this portion of the aia over two 300 Ib. loops, equal to 221 route miles, which is 
system is not quite finished. roughly equivalent to the length of cable which will be used 
\ section of the cable used is shown in Fig. 1, and the nd rar ian to Liverpool. ‘The party invited to the demon- 


unit the coils 535 act inductively for currents passing | tration was divided into two parts and conversation was 
round side circuits to which they are respectively connected, carried on by the members of each section in different 
while coil 536 acts non-inductively for such currents, and | po9ms over the loop of cable just mentioned. The speech 
was very loud and distinct. Another trial was made 
over the same route length, but with 200 Ib. loops, and 
the result was equally satisfactory. Next, conversation 


theoretical electrical constants of the circuits are given 
in the table below, which is taken from the Post-office 
Electrical Engineer’ s Journal. 


Ri Equated length (standard miles) of section. 
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Weight per ace = = Pe ag Pe ee a eT oe was carried on from London to Birmingham and back 
wee opp L ~*~ — bey | ag — Wave length, Characteristic London — —_ over four 200 Ib. loops, equal to 442 route miles, or roughly 
SS ohms per, mile. mfds. per mile. per mile. per mile. miles. | sac teaaia | Birmingham.| Liverpool. | Liverpool. | equivalent to a line from London to Glasgow. Again the 
——_—_— ——| = ; oe - | 5 om speech was very good. To the same loops, two 300 Ib, 
sedis Socata mag —_ - — mf ~ el gd loops between London and Birmingham were connected 
a ee 11.71 .070 .055 .00875 20.2 886/1° 23° 9.1 7.4 16.5 in series, making the length of cable in use 663 miles long, 
Th pits | . ini a sug/i WF eae . which corresponds roughly with a cable from London to 
sh cit cnet — i eis Silla gs =i geass = wie = Aberdeen. Conversation in this case could be carried on 
BO eter ee 8.78 065 055 00684 21 920/1° 5’ 7.1 5.8 12.9 without much difficulty. For commercial purposes, 
i : L P ‘ L sai poe ear’ si : however, the results were only just good enough. The 
ili tesastad si _ — — nel wigiee oe — ri same loops were then extended by the addition of two 
BOG? Chante Pitas 5.85 065 055 00480 21 920/0° 42’ 5 4.1 9.1 200 Ib. loops between London and Birmingham, making 
_ | in all 884 route miles. In this case it was just possible 





* Pair-to-pair in the case of superposed circuits. to carry on conversation. Similar trials made on the 
The insulation resistance betv.een any wire and the remaining wires and earth is not less than 5000 2 per mile. phantom circuits give equally good results, and although 
The ratio s/k (leakage/capacity) will not exceed 20 when 2 7 n = 5000. during the trials there were twenty-one trunk circuits work- 
: , : ‘ ’ ? ing in the cable there was no interference from other physical 
The conduits are composed of multiway ducts, the | that coil 536 acts inductively and coils 535 non-indue- | or phantom circuits. The 300 Ib conductor-loaded ‘loops 
external diameter of which is 33in. At ordinary jointing | tively for currents passing round the superposed circuit. | gre exceptional, the heaviest loaded conductors previously 
points, normally 176 yards apart, manholes are provided. | The coils are wound in sections on the iron cores, in order | Jaid underground weighing slightly under 200 Ib. per mile, 
There are five ty pes of these manholes, and they are | to prevent as far as possible energy losses and cross talk. . 
designated F 1, F 2, F 8 (Special), C1 and C8 (Special). | To eliminate cross talk between superposed and side 
Where the jointing points are 176 yards apart in the six- | circuits special precautions are taken to join together 
way section the F 2 type is used and in the four- -way | such wires and pairs in successive lengths as will secure AccorDING to a contributor to the Iron Age, the 
section the F 1 type. At points 24 miles apart, between | the electrical balance of the two wires of a side circuit | Resicza Steel Works, in South-Eastern Hungary, are 
London and Birmingham, where loading coils are inserted, | or of the two pairs of a superposed circuit. regarded by military men as the coming storm centre of 
there are F 8 and C8 (Special) manholes, and between The cases of the loading coils are not placed in the | immediate military operations in the event of the Balkan 
Birmingham and Liverpool F 1 and C1 manholes. The | manholes at the loading points, but are buried horizon- | countries deciding to join forces with the Allies. The 
tally in the ground with the flange of the case and the} Resicza plant is situated in the V formed by the frontier 














internal diameters are as follows :— 
connecting cable studs projecting through the wall of | lines of-Serbia and Roumania. Its importance as a great 
Type. — ——- — the manhole. Fig. 5 shows a coil case in position. At} munitions manufacturing works, apart from its iron and 
Fl 4 3} TRL id | avers Sor 4 each end of the 24-mile sections, air nozzles are provided | steel and railroad equipment building facilities, cannot 
Ls ee 4 36 .. . .. 5 in the main cable for desiccating purposes. be over-estimated. The plant is easily the first of its 
ts aie 3.8 ; : H In designing the cable the object aimed at was to obtain | kind east of Vienna. Its relation to Hungary is that of 
O8 (Special) 3: 7 0 7 0 6 such grades of efficiency as would provide for the following | Le Creusot to France and Krupp to Germany. 
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MACHINE FOR GRINDING SHELL BODIES 


FORD-SMITH MACHINE COMPANY, LIMITED, HAMILTON, CANADA, ENGINEERS 
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~-<“THe Encincer” 


MACHINERY FOR THE PRODUCTION OF 
PROJECTILES. 


No. VI.* 


In many works, and especially in the United States 
and Canada, grinding machines are favoured for the finish- 
ing of shell bodies, and it is claimed that by this means a 
marked increase in output is obtained as compared with 
the results obtained from lathes, the increase being much 
greater, of course, in shops which are not equipped with 
the most modern lathes for rapid production. The 
illustrations herewith represent a machine which has 
been specially designed by the Ford-Smith Machine 
Company, Limited, Hamilton, Canada, for grinding shell 
bodies. The drawings give a good idea of the substantial 
nature of the design. The box-shaped bed is very massive 
and the slides have particularly broad faces, so as to 
enabie the machine to be operated at a high speed and 
feed without vibration. Many grinding machines engaged 
on the work of finishing shell bodies are ordinary precision 
machines adapted to the work. This class of work, 
however, does not call for the utmost precision, as the 
limit allowed on the outside diameter is something like 
one ten-thousandth inch. The Ford-Smith machine was 
specially designed to meet this condition. 

The width of the grinding wheel face is greater than that 
employed on other grinders, and consequently the whole 
of the contour of the shell beyond the driving band groove 
can be ground at one operation. The precision machines, 
perforce using narrower wheels because of their less sub- 
stantial construction, have to divide the work into two or 
even three operations. This not only means a longer 
process for the same result, but it involves two or three 
different chuckings, with the chance of excentricity 
between the different ground parts. 

The abrasive wheel is formed to the contour dvsired 
for the shell and is fed in at right angles to the axis of the 
shell. There is no longitudinal traverse and consequently 
the arrangement of the different parts of the machine has 
to be specially prepared for each kind of shell handled. 
The machine illustrated in the drawings has been thus 
adapted for the British 15-pdr. and 18-pdr shrapnel and 
high-explosive shell, the French 75 mm. shrapnel and the 
Russian shell of similar size. This machine weighs 3} tons. 

A modification has been made which is now being used 
for the British 4.5in. high-explosive shell. The main 


“No, V. appeared July 30th. 





| Diamond Truing Device 


Hardened Stee/ former 











design is identical in both machines, but in the latter 
case the bed is enlarged and strengthened—see page 279. 
The abrasive wheel runs at 1200 revolutions per minute, 
and is 8}in. wide on the face by 20in. in diameter. We 
are informed that it will grind approximately 9000 shells 
before being reduced in diameter so much as to require 
replacement. The cost of the wheels runs out at about 
3d. per shell ground. This cost is based on a reduction 
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a heavy cost for diamonds resulted from the employment 
of ordinary unskilled labour in the working of the machine. 
Various expedients have been tried by the makers to 
overcome this difficulty, and the problem has been solved 
by the use of carborundum sticks as the tools for the 
occasional touching up of the grinding surface of the 
wheel, with only a very rare recourse to the diamond. 
This gives very satisfactory results at a negligible cost. 
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METHODS OF DRIVING THE SHELL ; 


in diameter of thirty-thousandths of an inch in the grind- 
ing process, a result obtainable with reasonable care in 
the roughing. The shell is revolved at 50 revolutions 
per minute by a four to one reduction through gears 
from the driving spindle. Two methods of driving the 
shell are shown above. 

The trueing device, which is incorporated in the machine, 
has a diamond tool guided for the contour by a hardened 





steel former plate attached to the bed. The diamond is, 
however, only occasionally used, as it has been found that 





The speed of production of finished shells varies with the 
accuracy of the rough machining. We are informed that 
as many as 400 shells have been finished on an average 
of many consecutive days in a working day of twenty 
hours. 

The European agent for these machines is Mr. W. 
Edward Storey, Meadway-court, London, N.W. 
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MACHINE FOR GRINDING 4.5-INCH SHELLS 


(For description see opposite page.) 

















WIRELESS TELEGRAPHY AND WEATHER 


FORECASTS. 
At the meeting of the British Association last week a 
committee of Section A presented a report on “* Radio- 


telegraphic Investigations,’ from which we take the 
following interesting account of the effect climatic dis- 
turbances of the kind associated with thunderstorms 
have upon wireless telegraphy. It will be seen that wire- 
less apparatus provides, in some measure at least, the 
means of foretelling by two or three days the approach 
of thundery weather. That the presence of thunder in 
the air—if we may so put it—causes numerous “ strays,” 





extent these are symptoms of the passage of a small 
secondary or V depression such as might not be recorded 
on synoptic charts. 

It is well known that the unstable atmospheric condi- 
tions bringing thunder weather sometimes move at a 
relatively slow rate from place to place, and may have 
their movements traced by the ordinary methods of 
meteorology. The analysis of the radio-telegraphic 
records shows that such convective weather can be 
anticipated several days in advance. This is particularly 
well borne out by some of the Malta records when taken 
together with some abstracts of the meteorological con- 
ditions kindly supplied by Dr. T. Agius, in charge of the 
observatory at Valetta :— 


which showed their existence in the wireless~ receiver, | 


has been long known, but the investigation of the com- 
mittee has given some definiteness to what was before 
rather indistinct and uncertain :— 


Occasionally the radio-telegraphic work at a station | 
is rendered almost or quite impossible for a period by strays | 


of vigour and number greatly exceeding the average. 


These occurrences are for brevity called “‘ X storms,” | 


the term “X” being an alternative designation for 
“stray” or “‘ atmospheric.”” When an X storm happens 
in the day and lasts more than an hour or two, it may 
completely alter the character of the curve of that day’s 
disturbances and even make the day portion of the curve 
higher than the night portion. An analysis of the records 
has shown that X storms occur within the same two or 
three days over very wide areas. Occasionally X storms 
are reported almost simultaneously at places several 
hundred miles apart, but more usually the X storms 
occurring at such distances are separated by several hours. 
Some of the European, American and Canadian X storms 
have been compared with the meteorological records and 
charts for the two continents. The comparison has shown 
very plainly that periods of severe strays coincide with 
periods of low barometer, high wind velocity, rapid change 
of temperature, great rainfall, and especially rapid 
barometer fluctuations. In low latitudes the barometer 
fluctuations during violent X storms can usually be 
followed on any ordinary instrument. The worst X storm 
in the European records was accompanied by the rapid 
movement of a low-pressure system in a north-easterly 
direction. In twenty-four hours the eye of the cyclone 
moved from a point south-west of Lisbon to the North 
Sea, and in another twenty-four hours into the Gulf of 
Bothnia. The worst X storm in the American records 
was also accompanied by the exceptionally rapid move- 
ment eastward from the Pacific of a cyclonic depression 
with steep pressure gradients. A report from a Californian 
station of the Marconi Wireless Telegraph Company of 
America on this latter occasion states that the barometer 
was fluctuating between 29.44in. and 29.52in. very 
rapidly, the variations being accompanied by gusts of 
wind which attained the velocity of 70 miles per hour. 
The disturbance produced in the telephones by the strays 
amounted to a roar. On this occasion, between 1 p.m. 


and night, the strays rapidly diminished as the wind fell | 
These meteorological conditions | 


and the barometer rose. 
are precisely those that accompany or precede thunder- 
storms and line squalls, and, in fact, the records of the 
Meteorological Offices and of the observers reporting to 
the Committee all lead to the conclusion that X storms 
are often associated with thunderstorms at places not very 
far distant. Sometimes all the symptoms of thunder 
weather except thunder and lightning may be present 
In @ locality and a heavy X storm be recorded—e.g., 
Mr. P. H. Burns, Superintendent of Telegraphs in the 
Bahamas, reports that he has often been experiencing an 
x storm when a sudden shift of wind to the north-west 
—wind velocity about 20 miles per hour—has taken 
place and been followed by heavy rain, a calm, low tem- 
perature, lessened humidity, and a total disappearance of 
strays—all without thunder or lightning. To some 


| Strays bad— 
All Aug. 22 and 23, 1914 .. 
Nights of Sept. 22 and 23 and 


Greatest rainfall of month Aug. 24 


ayof24 .. » Ps Sept. 25 
AN Got. Gamd7 .. 6 «- > i es Oct. 9 
Allday Nov.12 .. .. . ‘ ae - Nov. 13 
| Dec, 26 and 27 Greatest fall iv temperature, lowest 
| barometer Dec. 28 
} ca | Greatest rainfall Jan. 21 
May 27 and 28,1915 .. .. .. % May 31 


A report received from the wireless telegraph station 
of the Government of Australia situated at Esperance 
states that during the daytime rain is preceded in at 
least 80 per cent. of cases by intermittent disturbances. 
Strays of varying strengths may be heard from 6 a.m. 
to sunset for one or more consecutive days prior to rain. 
| The following instances may be quoted :— 


Feb. 13, 1915 .. Strays strength 24 from 6 a.m. to 6 p.m. 

Feb. 14, 1915 .. Pe 3a from 6 a.m. to 10 a.m. and 
4a from then till 5 p.m. 

Feb. 15,1915 .. .. *9 3a from 6 a m. to 1 p.m, and 


3c from 1 p.m. to 7 p.m. 


On February 15th, 16th, 17th and 18th 167 points of rain 
were recorded, of which only three points fell on the 15th. 
On February 23rd, 1915, strays were of strength 3a 
from 6 a.m. to 6 p.m. On February 24th 129 points of 
rain fell. 

This conclusion is borne out in other ways by some of 
the records forwarded to the Committee. There is 
evidence that north-west winds on our Atlantic coasts, 
especially in the winter, are associated with strong strays 
at Irish stations and at sea. The atmospheric convection 
produced by the land may be sufficient to account for this. 
Mr. R. Ricci, of the Marconi Company, who has made 
reports on two trips round the world, during which he 
made especially careful daily observations, states that in 
mid-ocean strays are, as a rule, very few and feeble both 
in the day and in the night ; but that when the edge of a 
mountainous continent is approached strong and even 
continuous strays are normal. In this something must 
depend on the direction of the prevailing wind relative to 
the land—a matter that will be inquired into later. 

It may be mentioned here as very significant that the 
months of the greatest X storms in the Mediterranean 
are shown by the records to be September and October, 
the months of cyclonic weather. 
| As a whole the statistics show that there appear to be 

two kinds of X storm occurring in the daytime :—(1) 
| Those produced by convective conditions in the atmosphere 
| within, perhaps, a hundred miles of the station, which 
| may be termed local X storms; (2) those originating 
| at a distance. Regarding the first class, they may occur 
| almost simultaneously over a whole continent, but this 
| is only because convective conditions happen to be ruli 
| all over that area. Stations not too far outside the 
| boundary of such a region also receive many strays, but 
| apparently their distance must be limited to within 200 
|miles of the disturbed regions. In general we may 
| conclude that the observation of strays in the daytime 
| constitutes a method of feeling the fringe of a region of 
| convective weather, and so anticipating thunder and rain 














a day or two in advance. Of course, this ability to 
prophesy the advent of thunder weather is wellgknown 
and is as old as wireless telegraphy itself; but hitherto 
it has been thought that the electric discharges at a great 
distance were responsible for the strays heard at the 
station attempting to prophesy. The present analysis 
indicates, rather, that at any rate in the daytime the 
strays are frequently due to very local discharges, often 
too weak to give noticeable lightning or thunder, but 
definitely indicative of an approaching period of instability 
in the atmosphere. 

The second kind of X storm is not of strictly local origin, 
but is sometimes traceable in the stray observations 
made hourly at the Malta station of the Eastern Telegraph 
Company and the Sierra Leone station of the African 
Direct Telegraph Company. There is evidence that on 
certain occasions the same cause is affecting both stations, 
though they are separated by 2500 miles, mostly across 
mountain and desert. 

As regards disturbances observed at night-time, these 
are also frequently very local and due to convective 
weather, but there is probably a greater proportion of 
non-local storms than appears in the day records. In 
this connection may be noted a report from Australian 
stations that the worst and most continuous type of 
disturbance, apart from local thunderstorms, occurs on 
calm nights when the sky is blue and starry. 

As a centrast to the prevalence of strays during convec- 
tive weather may be instanced the fact, reported by 
Lieut. E. R. Macpherson from Sierra Leone, that a very 
dry wind which blows periodically for severai days on the 
West Coast of Africa causes an almost complete cessation 
of strays immediately it starts and allows of their resump- 
tion immediately it stops. On the other hand, the 
monsoon period on the same coast is one marked by great 
X storms. 








STANDARD SPECIFICATION FOR ELECTRICITY 
METERS. 


Report No. 37 of the Engineering Standards Committee, 
revised August, 1915, entitled ‘“‘ British Standard Speci- 
fication for Electricity Meters (excluding Electrolytic 
Meters),”” has just been issued. The first edition of this 
Specification was issued in 1907. It has been found 
necessary to redraft it entirely and to extend it con- 
siderably in consequence of the large increase, during 
recent years, in the size of individual installations arising 
from the extension of the use of electrical energy supplied 
from central stations. The first edition referred only to 
consumers’ meters of sizes up to 100 ampéres, but the 
revised report includes provision for meters up to the 
very largest sizes in use as well as for three-wire and three- 
phase meters. 

It is important to note that this specification is intended 
to apply to the purchase of new meters, governing their 
sale by the manufacturer to the purchaser, and it has no 
direct bearing on any questions which may arise between 
the supply undertakers and their consumers in connection 
with such of the meters as are employed to register energy 
supplied from public supply mains. The -requirements 
have, however, been so drawn up that meters conforming 
to them may reasonably be expected to fulfil the conditions 
imposed by the Board of Trade on meters used in con- 
nection with public supply undertakings and to satisfy 
inspectors under the Electric Lighting Acts during a con- 
siderable period after the meters have been put into 
service. 

Some important modifications and additions have been 
made to the standards .and definitions. It has now 
become necessary to distinguish between the portion of 
the main circuit in the meter and the portion outside the 
meter. This is done by defining in addition to the defini- 
tions of “main circuit’? and “pressure circuit,” the 
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‘““meter current circuit” and “‘ meter pressure circuit.” 
The standard sizées.of meters include sizes for currents 
up. to 5000 ampéres. ~The registering mechanism is dealt 
with at some length and the terms uséd to distinguish 
the different types of counting mechanism are “ pointer 
type” for the ordinary clock face with a rotating pointer 
and “counter type” for the so-called cyclometer 
mechanisms. In the latter case it is.specified that the 
figures shall spring quickly intoposition except the lowest 
figure used. The term “ register ” isaised and defined as 
follows :—‘* The term register denotés the circular scales 
and pointers, or the figure openings and figure wheels, 
as the case may be, from which are read the figures that 
permit evaluation of the supply to the consumer.” 

The limits of error are specified in a concise table, the 
formula used in the first edition of this specification having 
been discarded. Meters are required to have the testing 
constant plainly marked, and this constant is specified 
as the number of revolutions per minute which the rotor 
should make at the full load of the meter under standard 
temperature conditions. Clauses have been added dealing, 
amongst other things, with internal and external shunts 


and resistances, pressure and current transformers, and | 
the marking of the terminals of three-phase meters. 


Appendices have been added dealing with the precautions 
to be taken in the erection of meters and notes on the 
testing of meters. Illustrations of typical arrangements 
of meter registers are also given. 

The report, the price of which is 7s. 9d. post free, may 
be obtained direct from the offices of the Committee, 28, 


Victoria-street, Westminster, S.W., and is published for | 
the Committee by Crosby Lockwood and Son, 7, Stationers’ | 


Hall-court, E.C. 








THIRD-CLASS PULLMAN CARS, L.B. AND §.C. 
RAILWAY. 

THREE third-class Pullman cars were put into service 
last Sunday on the Brighton Railway’s Victoria—Brighton 
and Victoria—Eastbourne routes. An exterior and an 
interior view of one of these cars are given herewith. 








comfort of the passengers has been considered in every 
way. Each car has its own kitchen from which any meal 
except dinner may be served. Accommodation is pro- 
vided for fifty-six passengers. Tip-up seats and glass- 
‘topped tables are notable features in the equipment. 
Hand fire grenades, first-aid equipments, and, in a glass- 
fronted cupboard, suitable wrecking tools. are also to be 
noticed, a fact which some may be inclined to criticise 
@ little. 

The fare charged for each seat occupied as a supplement 
to the ordinary third-class fare is 9d. On week-days the 
three cars make six single journey runs, and on Sundays 
four. If they are fully occupied on each trip the direct 
earning power of each per year will therefore amount to 
£1460 4s. The cars have been built at the Pullman Com- 





| engineer of the North-Eastern Railway. 
| from the illustration, the tender has been designed for the 
| purpose of bringing the coals forward to the front end and 


pany’s works at Battersea to the approval of Mr. A. H. 
Panter, the railway company’s carriage and wagon 
superintendent. 








SELF-TRIMMING LOCOMOTIVE TENDER. 


IN our two-page Supplement we give drawings of a 
self-trimming locomotive tender which has recently been 
introduced by Mr. Vincent L. Raven, chief mechanical 
As will be seen 


thus assisting the fireman in his duties. This does away with 
the necessity for the fireman to have to get into the well 
of the tender in order to reach the coals when the engine 
is running and the coals are at the back end of the tender 
well. Moreover, with it the fireman does not have to 
get on to the top of the tender to shovel the coals down. 
The latter practice has often been the cause of accidents. 

It has been found that on a fast train running from 
Newcastle to York and back, a total distance of about 
164 miles, the fireman finds the coals well to the front of 
the tender without the necessity of shovelling them for- 
ward from the back end. 

The weights on each pair of wheels when tank and coal 








INTERIOR OF THIRD-CLASS PULLMAN CAR 


Similar cars are to be introduced as soon as possible into 
other services. 

The new cars have a length of 60ft. over the buffers, 
an extreme width of 8ft. 10in., and a height from rail to 
top of roof of 13ft. lin. They are carried on two 8ft. 
Pullman type bogies, having their centres spaced 37ft. | 
apart. The cars are less luxuriously fitted up than the | 
first-class Pullman vehicles on the company’s line, but the | 


bunker are full are as follows :—Leading wheels, 15 tons 
6 cwt.; middle wheels, 13 tons 16 cwt.; . trailing wheels, 
16 tons 8 cwt.; total weight, 45 tons 10 cwt. The 
tender is fitted with a water pick-up worked from the 


footplate. 











PROVINCIAL LETTERS. 





During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo. 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form, 





THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 


Manufactured Iron Trade. 


CoMPARATIVELY little new business was pliced 
this—Thursday—afternoon in Birmingham in the finished 
iron departments. The explanation of this is that manu- 
facturers already have more work in hand than they can 
cope with in view of the shortage of labour, and as con- 
sumers are unable to secure delivery of material on oriler, 
there is little to be gained by placing additional orcers, 
Some bar manufacturers still complain that the pudclers 
are not applying themselves to their work as diligently as 
they should, and that in consequence the output is no‘ so 
large as it might be. A considerable amount of time has 
been lost recently, but in this connection it has to be 
remembered that the weather has been somewhat trying. 
The market continues to be well supported in many direc. 
tions by consumers who have Government contracts to 
fulfil which will not brook delay. Under the control of the 
Ministry of Munitions supplies to the more important 
manufacturers are now regularly systematised. The 
marked bar houses have not responded so far to the pres- 
sure from within and without again to advance the 
standard, which has stood at £12 for just three months. 
Meanwhile, Lancashire, Yorkshire and North Stafford- 
shire bars have advanced appreciably, till the only differ- 
entiation in price has been by way of a premium on the 
marked bar basis. South Staffordshire merchant bars 
have appreciated during the three months by about 
12s. 6d. At one time there was an effort to run them up 
higher, but that was an over-estimation of the strength 
of the market. South Staffordshire merchant bars are 
quoted at £11 10s. to £11 12s. 6d.; nut and bolt iron about 
£11. Small rounds, three-eighths basis, made £12 7s. 61., 
and some makers are not prepared to do business under 
£12 10s. On the other hand, orders have been booked 
within the last day or two at as low a figure as £12 5s. 
Makers of gas strip are rather busy. Some good orders 
have been taken at £11 10s. 


Galvanised Iron and Spelter Prospects. 


Galvanised sheets are somewhat easier. Quota- 
tions range from £17 to £17 10s., f.o.b. Liverpool, with the 
lower figure the more common. The principal- overseas 
markets for galvanised sheets are Australia, New Zealand, 
India, the Argentine Republic and South Africa. The 
exports last month amounted to 19,580 tons, valued at 
£413,488, compared with 30,934 tons and £391,284 in the 
corresponding month of last year, and 57,601 tons and 
£748,038 in August, 1913. For the eight months to August 
3lst the total weight of galvanised sheets exported was 
218,129 tons and the value £3,303,823, these figures com- 
paring with 469,296 tons and £5,860,525 in the first eight 
months of last year, and 498,073 tons and £6,746,126 in 
the corresponding portion of the preceding year. Great 
satisfaction finds expression this week amongst the gal- 
vanisers at the prospects of an early greatly enlarged 
manufacture of British spelter, which arises out of the 
issue of the attempt in the courts of the Zinc Corporation, 
Limited, to get rid of its indebtedness to fulfil its contracts 
for the supply of Australian zinc concentrates to Germany. 
The courts have now happily freed it of its responsibility, 
holding that the outbreak of war has rendered the con- 
tracts null and void. The Zinc Corporation produced zinc 
concentrates from its lead mines at Broken Hill, New South 
Wales, to the amount of 85,000 to 95,000 tons each year. 
The total amount of spelter produced throughout the 
world is said to be from 800,000 to 1,000,000 tons a year, 
of which 350,000 tons were recently produced in Germany, 
200,000 tons in Belgium and France, 350,000 tons in the 
United States and about 70,000 tons in Great Britain. 
By its contracts the Corporation had undertaken to 
supply German spelter makers with not less than 85,000 
tons or more than 95,000 tons net dry weight of zinc 
concentrates during each of the years 1910 to 1919 in- 
clusive. All this is now at an end, and the liberation of 
these raw materials for British spelter manufacture 
constitutes an event of the highest significance. 


New Factories for War Work. 


There is at present extraordinary activity in the 
works of the Dudley district in South Staffordshire. In 
addition to engineering shops, which were early on Govern- 
ment work, other places are now being diverted from their 
ordinary production to manufactures which are to be 
found on the list of articles required by the War-office or 
the Admiralty. Apart from this, new factories are either 
in contemplation or in actual course of erection. One of 
these factories is to accommodate between 4000 and 5000 
hands within a year’s time, and a second works will 
employ almost as large a number. The difficulties of 
employers throughout the district still centre round the 
question of labour. Many hundreds of miners and iron- 
workers have joined the colours, while others have drifted 
to other industrial areas, where the inducements seemed 
greater. Although wages have in some instances jumped 
to almost fabulous figures, the lack of labour continues 
to be acutely felt. It is feared the situation will get worse, 
and many important firms have already introduced female 
labour. Factory extensions for munition purposes are 
still going on at Coventry, and the fact seems to be 
generally recognised that Coventry will remain per- 
manently a large munitions centre. Information at hand 


indicates, too, that motor manufacturers are likely to 
receive from the Government some compensation for the 
loss of their own private work, due to the provision of 





transport facilities for the country. 
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Great Steel Manufacture. 


Steelmakers are committed a good many months 
forward as regards the bulk of their output, and buyers 
who want early delivery are baffled by the slenderness of 
the available margin of supplies. Few firms are able to 
entertain new business, and where quotations are given 
orders are only accepted conditionally. Not only is the 
war consumption enormous, but the valuable auxiliary 
supplies from America look like being seriously curtailed. 
Prices, in fact, to buyers in urgent need have become a 
secondary consideration, and fancy figures have been 
realised this week by sellers able to give quick delivery. 
Substantial further advances are looked for Though 
considerable consignments of steel are coming in from the 


United States on old contracts, new business is not being 
placed with any freedom, owing to the adverse rate of 
exchange and the rise in American quotations. American 


wire rods can be bought for November and December 
shipment at prices which work out at £9 10s. per ton, 
cif. Liverpool. The same class of material was being 
delivered here six months ago at £7 15s. American joists, 
channels and angles are not obtainable at less than £10 3s., 
cif. Liverpool. An important development is looked for 
in the iron and steel wire trade. The Government has 
been pressing for some time past for maximum deliveries. 
It is now rumoured that as the supply is not equal to 
requirement, partly through inability on the part of the 
mills to obtain wire rods, the Government will shortly 
commandeer the whole of the wire rod mills in the country, 
with a view to war requirements being fully met. Some 
descriptions of iron wire used in the Staffordshire lighter 
industries, such as the iron and steel japanning and trunk 
making trades, are commanding as high prices at date as 
£15 10s. per ton. Native steel sheet bars and billets are 
quoted this week, delivered Birmingham :—Bessemer, 
£7 15s.; Siemens open-hearth, £7 15s. to £8; angles, 
£10; joists, £10 10s. ; and black sheets, doubles, £11 5s. 
Premiums of 10s. per ton upwards for anything like early 
deliveries are being obtained by makers upon nearly every 
description of rolled steel. This week Messrs. Alfred 
Hickman, Limited, of the Staffordshire Steel and Ingot 
Ironworks, Wolverhampton, have begun the manufacture 
of forged steel shell cases for the War-oftice. The men are 
working night and day in three shifts. I am glad to be 
able to state that their enthusiasm in production leaves 
nothing to be desired. 


Pig Iron. 


Makers of pig iron, while still discussing the 
necessity of drastic reduction of output, are disposed to 
wait until October before seriously taking this step. The 
belief is that while consumption is undoubtedly below 
production, the squeeze has been out of proportion, and 
that some of the consumers who have been “ bearing ” 
the market will be eager buyers in the autumn. Smelters 
have obtained a slight concession in coke, which is from 
ls. to 2s. cheaper on the week. Other materials are not 
easier to obtain, and the labour scarcity is causing great 
trouble at the furnaces. There was not sufficient business 
done to-day—Thursday—in Birmingham seriously to test 
pig iron prices. Sellers were ready to make some conces- 
sions to secure new openings for business, but on the 
whole the tone of the market was steady, with a fairly 
optimistic feeling as to the immediate future. South 
Staffordshire common forge, 65s. to 66s.; part-mine, 
68s.; all-mine, 102s. 6d.; best all-mine, 130s.; cold-blast, 
150s.; Northamptonshire brands are still relatively weak, 
but less irregular. Derbyshire, 69s. and upwards. 


North Staffordshire Steel and Iron Trade. 


Business in steel in North Staffordshire is still 
very brisk, and the congestion of work at the mills shows 
no sign of relief. In addition to the large and continued 
call for shell steel from the French Government, large 
orders are to hand from the home market for steel sections 
for aeroplane sheds. Steel parts for transport wagons are 
also being produced in considerable quantity, as well as 
steel rails for military operations. The demand for coal 
is brisk. In fact, local coalowners could easily sell more 
than their present output. Prices in finished iron are 
quite firm. ‘‘ Crown” bars are generally quoted at £12 
per ton, and in some cases prices in excess of £13 a ton 
are being obtained for iron plates. There has been some 
slackening off in the buying of pig iron and local smelters 
are accepting some reduction in price. 


Output of Munitions and Mr. Lloyd George. 


Works owners in Birmingham and Coventry 
engaged on munitions output and the operatives have 
eagerly discussed Mr. Lloyd George’s speech at the Trades 
Union Congress, particularly with reference to his charges 
of trades union obstacles. Among the instances he gave, 
one referred to Birmingham and another to Coventry. 
“We had to wait for weeks in Birmingham,” he said, 
“with machinery lying idle and with men short of rifles 
and most inadequately supplied with machine guns. We 
have a textile millwright who was sent to assist in putting 
up this machinery. The local branch of the engineers 
objected to his employment because he was not a mill- 
wright, but only a textile millwright.’”’ With regard to 
Coventry, the Minister of Munitions stated that a note 
was circulated among the men working in the Ordnance 
Works calling attention to the fact that one man had 
finished a job in 84 hours that ought to have taken 31}. 
“The men were invited to go and practically to mock at 
this man, to watch him and keep their eye on him.” The 
leading official in Birmingham of the Amalgamated Society 
of Engineers, Mr. G. Ryder, interviewed this week, ex- 
plained there was a shortage of millwrights, and in order 
to meet local requirements a very large number of 
mechanics of varying descriptions had actually been 
imported by the Amalgamated Society. Many of these 
men were from the textile districts, and they were imported 
at a time when representatives of the employers from 
other localities were offering the members in Birmingham 
very large wages to leave the district. He denied that 
any such incident as that mentioned by the Minister had 
come before any branch or committee of the Society in 
the district. ‘‘ Both in Birmingham and Coventry,” he 
said, “‘ the workmen had responded well to the call for an 


had been many cases where friction had occurred, there 
had not been any serious stoppage of work or any instance 
where discussion and negotiation had not effectively 
dealt with the position.” During the week-end, said this 
official, Mr. Lloyd George’s charges would be brought up 
for discussion at every branch meeting of the Amalga- 
mated Society of Engineers. The Coventry Labour 
Advisory Committee has issued a rejoinder to Mr. Lloyd 
George’s. statement referring to Coventry purposing 
“emphatically to contradict it.” It claims that “‘ the 
incident referred to was scarcely worthy of notice so far 
as we can gather,” and that every assistance has been 
given by the operatives at Coventry to accelerate output. 
The Committee has invited the Minister of Munitions to 
pay a special visit to Coventry and address the workers. 


Birmingham Employers’ Case. 


The real facts of the matter seem to be that the 
output of munitions in Birmingham and the district could 
be largely increased if there were an additional supply of 
skilled labour, or if measures were devised by which that 
skilled labour could be made to go further. Only this 
week the local labour officer of the Ministry of Munitions 
publicly invited workers in the small metal trades who 
are accustomed to toolmaking to offer themselves as 
munition volunteers either for whole time or extra time 
after the termination of their ordinary day’s work. In 
Birmingham a great deal more than 15 per cent. of the 
available machinery is being worked on night shifts. But 
local machinery is not being used to its utmost capacity 
because labour is scarce. It is undeniable that the labour 
difficulty will be greatly accentuated in the near future 
as new factories now in course of construction are com- 
pleted, unless steps are taken to organise and train 
additional workers. 


Birmingham Brass Trade. 


In the Birmingham brass trade, at date, prac- 
tically all branches of which are engaged on Government 
work, the output is only limited by the labour and machin- 
ery available. Immense quantities of fuses are being 
turned out in both brass and aluminium. Some difficulty 
has been experienced by firms possessing anything less 
than first-class modern plant in working to the fine limits 
imposed, but this difficulty is now gradually being over- 
come, and the output of munitions is steadily increasing. 
Metal for military and naval work is now more easily 
obtainable, but for other than Government work metal 
supplies are scarce, particularly tube metal. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Quiet Market. 

On the Iron Exchange the attendance on Tuesday 
was scarcely up to the average. There were not many 
buyers present in any department, and the feeling generally 
was quiet. Pig iron, except for special sorts of hematite 
was featureless, and finished iron and steel appear to 
have reached their maximum. Manufactured copper and 
sheet lead remain unchanged. English tin ingots were 
the turn higher. Aluminium was quoted £10 per ton 
higher, but there was nothing available on spot. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 76s.; 
Staffordshire, 73s.; Northamptonshire, 75s.; Derbyshire, 
72s. to 73s.; Middlesbrough, open brands, 75s. Scotch 
(nominal): Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 86s. 
—delivered Manchester. West Coast hematite, 105s.; 
East Coast ditto, 100s.—both f.o.t. Finished iron: Bars, 
£12 10s. to £12 13s.; Lancashire hoops, £14; Stafford- 
shire ditto, £13 10s.; sheets, £13 to £13 10s. Steel: Bars, 
£12 to £12 10s.; steel hoops, £13 15s.; boiler plates, 
£11 10s. to £11 15s.; plates for tank, girder and bridge 
work, £10 15s.; cold drawn steel, £18 10s. to £19. Copper: 
Sheets, strips, &c., £98 per ton, small lots 12$d. per lb.; 
rods, £98 per ton, small lots, 134d. per lb.; tough ingots, 
£80; best selected, £81. Copper tubes, 123?d.;_ solid 
drawn brass tubes, 12}d.; brazed brass tubes, 15d.; con- 
denser tubes, 133d.; condenser plates, 134d.; rolled brass, 
123d.; | brass turning rods, 14}d.;\ brass wire, 13}d.; 
yellow metal sheets, 12$d.; rods, 14d. Sheet lead, £29. 
English tin ingots, £157. Aluminium, £210 (minimum). 


Lancashire Coal. 


There was about the usual attendance for the 
time of the year on the Coal Exchange. Demand for 
house coal was steady, with prices maintained. Inquiry 
for slack and engine fuel was quiet, and slack coming into 
the open market was a shade in buyers’ favour. Shipping 
and bunkering coal keeps fairly steady. General quota- 
tions :—Best Lancashire house coal, 21s. 10d. to 23s.; 
good medium house coal, 20s. 4d. to 21s. 2d.; domestic 
fuel, 17s. 7d. to 18s. 7d.; screened steam coal, 15s. to 
16s. 6d.; slack, 12s. to 14s. per ton at the pit. 


Trade Unions and the Restriction of Output. 


Mr. Lloyd George’s plain speaking to the trade 
unions a few days ago has met with the general approval 
of engineering employers in this district, most of whom 
have had experience of cases of deliberate restriction of 
output such as the Minister of Munitions mentioned. 
In one well-known works in this district which is now 
turning out shells it has been proved that a larger output 
of work is being obtained from unskilled men who have 
been temporarily engaged and had only a few weeks’ 
training than from skilled men engaged on similar opera- 
tions. It seems as though nothing short of a Zeppelin 
raid will arouse some of these “ organised ’’ workers to a 
sense of the extreme importance of the work which they 
have in hand. 


Prosecutions under the Munitions Act. 


tions Court in Manchester lately. In one case a man who 
had been employed as a turner by a firm engaged on 
Government work applied for his discharge on the ground 
that he could serve his country more usefully in the em- 
ployment of another firm where he was to receive higher 
wages as a rate fixer. He had left the first firm and taken 
up his duties with the second. The first firm, however, 
contended that whereas it was difficult to fill the place 
of a turner, rate fixers were easily obtainable. The Court 
therefore decided in favour-of the first employers and the 
man was ordered to return to his lathe. In another case 
before this Court, a charge was brought against a man for 
absenting himself from work and thus causing serious 
delay in the delivery of munitions. It was stated that the 
man had lost 22? hours in one week and 27} hours in a 
second week, and had spent most of his time in a public 
house. Under the circumstances the man must have con- 
sidered himself lucky in being let off with a fine of £2, 
to be deducted from his wages at the rate of 5s. per week. 


The British Association. 


Judged by the numbers of members of the British 
Association who availed themselves of the invitations to 
visit works of engineering importance in this neighbourhood 
last week, the interest taken in this portion of the pro- 
gramme was very lukewarm and cannot be considered 
complimentary to the engineering firms who so freely 
offered hospitality at a time when such functions are 
distinctly de trop. I heard of one very interesting under- 
taking which was thrown open to the members being 
visited by one member, and there were others which 
received similar recognition. The reception given by the 
Lord Mayor at the School of Technology was, however, 
very largely attended, and those who took the oppor- 
tunity of visiting the engineering laboratory and work- 
shops were amply rewarded by a view of the excellent 
machine tools with which this School is now equipped. 
Particular notice was taken of the tools on which the 
amateur munition workers are being instructed. The 
visit to Glover’s cable works in Trafford Park was also 
deservedly well patronised. Here the members were 
shown all the processes pertaining to the production of 
electric cables from the pickling and drawing of the wire 
from the rods and the processes of rubber manufacture 
to the covering and testing departments. An important 
test of a 30,000-volt cable at a pressure of 75,000 volts 
was being carried out during the visit. 


BARROW-IN-FuRNESS, Thursday. 
Hematites. 


Throughout North Lancashire and Cumberland 
there is marked activity in the hematite pig iron trade. 
The feature of the week is the continued strength of the 
demand for special brands of iron. This has been increas- 
ing for some time, but more especially since the outbreak 
of the war and the consequent greater demand for the 
highest class of iron for turning into munitions of war. 
The price of this iron has been further advanced, and the 
quotation is now from 130s. to 135s. per ton. The output 
is considerable. After an easy inquiry for ordinary sorts, 
the demand has improved again and is now good. Makers 
are quoting for mixed Bessemer numbers 106s. per ton 
net f.o.b. The local demand is heavy, and most of the 
make is going into prompt use in the neighbouring steel 
works. There is nothing being done in warrant iron, 
which is quoted at 95s. per ton, and the stores stand at 
about 2000 tons. 


Iron Ore. 


For iron ore there is a particularly brisk demand, 
especially for the higher grade ores, which are necessary 
for the sort of iron now being made. The outside demand, 
too, is good. Prices are about the same, with good average 
qualities at 22s. 6d. to 24s. per ton net at mines, and the 
best ores run up to 37s. 6d. per ton. For Spanish ores 
there is a good steady demand, and the delivery is regular. 
The price runs at 26s. per ton delivered to West Coast 
furnaces. 


Steel. 


The steel trade is busy on munitions of war and 
on special sorts of steel necessary for their manufacture. 
The ordinary departments are fairly well employed, but 
there is a shortage of labour for this work. Rails are 
being rolled in fair tonnages for home and colonial and 
Government buyers. Heavy sections of rails are quoted 
at £9 to £9 5s. and light rails are at £9 5s. to £9 10s. per 
ton. Little is on offer in heavy sections of tram rails, 
which are at £9 10s. per ton. Billets are steady at £8 10s. 
and hoops are at £14 5s. per ton. The mills are well 
employed in these departments. The Barrow plate mills 
are still idle. Ship plates are at £10 to £10 2s. 6d. and 
boiler plates are at £11 to £11 5s. per ton. 


Fuel. 


The demand for coal is brisk and good steam 
sorts are at 23s. per ton delivered from Lancashire or 
Yorkshire pits. Coke is in full demand with East Coast 
qualities at 30s. to 32s. 6d. per ton delivered. Lancashire 
coke is quoted at 28s. per ton. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Labour and War Work. 


Tue fearless and tactful speech of Mr. Lloyd 
George to the Trade Union Congress has created a deep 
impression in the North of England. Great as have 
been the achievements of the new department, Mr. Lloyd 
George made it quite clear that the position is still far 
from satisfactory, and that his task of organising our 
industrial resources for war purposes is a long way from 
completion. There is not the least doubt that the output 
of munitions on the North-East Coast could be largely 
increased if there were an additional supply of skilled 
labour or if measures were devised by which that skilled 
labour could be made to go farther. A great deal more 
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worked night shifts, but it has to be admitted that in many 
cases it is not being run to its utmost capacity because 
labour is scarce. The fact must also be borne in mind 
that the labour difficulty will be greatly accentuated in 
the near future as new factories now in course of construc- 
tion are completed, unless steps are taken to organise 
and train additional workers. 


Trade Conditions. 


The conditions of trade have not undergone 
any material change for many weeks except that a constant 
increase of pressure upon every branch of industry having 
some connection with the needs of the forces is being 
experienced. Reports from all steel and iron manufac- 
turing works record unprecedented activity in production. 
Managements are getting conditions marshalled in such 
@ way that outputs are proceeding in the first stages on 
a full and expanding scale, and the finishing departments 
are being provided with requirements as they arise. 
The one complaint is the great scarcity of suitable hands. 
There is a steady stream of additional workmen from the 
Army and various parts of the country, but this is quickly 
absorbed and does not keep pace with the demand. In 
addition to the heavy demands on manufacturers by the 
home Government large orders continue to be distributed 
on behalf of the allied armies. Ordinary business is small 
but on a steady scale, the demands of the war authorities 
overshadowing everything else. This fact also applies 
to the overseas trade. Export houses are prepared to 
place large orders for all varieties of goods for shipment 
principally to the Colonies, but manufacturers are not in 
& position to deal with them. 


Cleveland Iron Trade. 


The position of affairs in the Cleveland pig iron 
trade is, naturally, not good for this particular time of the 
year. Under normal circumstances there is usually a 
glut of business in anticipation of the closing of the 
Northern European ports, but the market this year entirely 
lacks any such stimulus. Freights, already inflated, have 
recently been rising steadily, tonnage is scarce, and the 
consequence is that hopes of any substantial volume of 
orders from Scandinavia are slowly receding. Italy must 
have iron, but here, also, the difficulty of shipment 
exercises a retarding influence, whilst the home demand is 
limited purely to the fulfilment of immediate requirements. 
The military situation is so uncertain that buyers are 
indisposed to commit themselves far ahead, and as a con- 
sequence the trade is languishing. A year ago there were 
37 furnaces producing Cleveland pig; now there are only 
30, yet, notwithstanding the restricted output, it is 
doubtful if the whole of the iron produced is going into 
consumption, makers’ stocks being rather on the increase. 
Undoubtedly the chief cause of this is the reduced demand 
from Scotland. Prior to the war practically 100 tons a 
day were shipped to Scotland. Now, owing to official 
restrictions, the shipment of iron to Scotland has practically 
ceased, and as the railway rate has latterly been increased 
from 7s. 6d. to 8s. 4d. per ton, there has been a marked 
curtailment in the demand from this quarter. With such 
@ great contraction in the demand both at home and 
abroad, it is not surprising that the Cleveland iron 
trade is dull. At the moment the only satisfactory feature 
from the manufacturers’ point of view is an easier tendency 
in the price of coke, and with some relief in this direction 
has come a greater disposition on the part of makers to 
do business at figures approximating to current quotations, 
although even yet a premium of ls. or more has to be paid 
for certain named brands. Few transactions have been 
recorded in the market this week. The general market 
quotation for No. 3 G.M.B. Cleveland pig iron is 65s. 6d., 
whilst No. 1 is 70s., No. 4 foundry 65s., No. 4 forge 64s. 6d., 
and mottled and white iron each 64s.—all for early delivery. 


Hematite Pig Iron. 


No new features of moment are observable in 
the East Coast hematite pig iron trade. A fair number of 
inquiries are circulating, and producers, anticipating 
large sales to both home and foreign customers in the near 
future, are disposed to take a rather firm stand. Mixed 
numbers of East Coast hematite are fully 95s. 6d. for 
early delivery. 


Iron-making Materials. 


There has been so little business recently in 
foreign ore that it is somewhat difficult to fix the price. 
Freights are high, and in view of the possibility of further 
increases sellers are indisposed to commit themselves 
far ahead. Meanwhile, however, best rubio of 50 per 
cent. quality is still nominally at 27s. per ton ex ship 
Tees. Coke is now fairly plentiful, and 25s. per ton has 
become the general figure for good medium furnace kinds 
delivered at the works. 


Manufactured Iron and Steel. 


Operations at the manufactured iron and steel 
works are still on an exceptionally heavy scale and are con- 
fined mainly to the expeditious production of military and 
naval supplies. Those works which can do so are running 
full, day and night, and are turning out enormous quan- 
tities of shell, plate and s2ctional stuff, of which the 
British and French Governments, seemingly, cannot get 
too much. Italy is also a large customer. The main run 
on the steel works is for bars, which are being utilised for 
an infinite variety of purposes. In the high-speed steel 
trade the demand is much in excess of the output, but 
conditions have been made much easier by the arrival 
of more adequate supplies of alloys, and particularly of 
tungsten. Makers are looking forward for further relief 
from the Government’s scheme to regulate prices. The 
drastic manner in which the Government has been refusing 
licences to export high-speed steel, even to allied countries, 
has given rise to general dissatisfaction throughout the 
trade, and a large accumulation of held-up consignments 
has taken place. Representations have been made to 
the War Trade Department, and these promise to bear 
good fruit in the near future. The necessities of the war 
authorities are so large and pressing that ordinary business 
has become an almost negligible factor, and yet it is present 
in strong force and is being nursed as well as can be. The 
following are the principal market quotations :—Common 





iron bars, £11 10s.; best bars, £11 7s. 6d.; best best bars, 
£12 5s.; packing iron, £8; iron ship angles, £11 10s.; 
iron ship-plates, £10; iron girder plates, £10; iron ship 
girder rivets, £13 10s.; steel bars, basic, £11 15s.; steel 
bars, Siemens, £11 15s.; steel ship-plates, £10; steel 
boiler-plates, £11; steel ship angles, £9 15s.; steel sheets, 
singles, £11 15s.; steel sheets, doubles, £12; steel joists, 
£9 17s. 6d. to £10; steel hoops, £10 10s.; steel strip, 
£10 15s.—all less 24 per cent. Heavy steel rails, £8 15s. 
to £9; steel railway sleepers, £10 to £10 10s.—net f.o.b. 
Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron pipes, 
l}in. to 2}in., £7 to £7 5s.; 3in. to 4in., £6 10s. to £6 15s.; 
5in. to 8in., £6 5s. to £6 7s. 6d.; 10in. to 16in., £6 5s.; 
18in. to 24in., £6 5s.; cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d.—f.o.r. 
at maker's works. Iron and steel galvanised sheets, 
24 gauge, in bundles, are generally quoted at £18 per ton, 
less the usual 4 per cent. 


The Coal Trade, 

There is a slightly increased inquiry circulating 
in the steam coal market, and the position generally shows 
no further decline. Sellers, however, have ample supplies 
to clear for both prompt shipment and backward dates, 
but indicate late prices. Tonnage is still very scarce, 
with owners asking higher rates. This is severely 
handicapping the export market, and consumers continue 
to limit requirements to the barest possible margin. 
Numerous further licences are reported to have been 
refused, especially for Northern European destinations. 
As a result, the collieries are more or less in a precarious 


position and some idleness is daily expected in the 
Northumberland coalfield. In the Durham section best 
remain 


gas coals are fully taken up and late figures 
unchanged, but bunkers and coking coals show a weak 
tone, excessive supplies and second-hand holders forcing 
the market. Gas coke moves more freely and all available 
supplies are readily taken up. Quotations per ton f.o.b. 
are as follows :—Northumberlands: Best Blyths, 18s.; 
second Blyths, 16s. to 16s. 6d.; unscreened, 15s. to 15s. 6d.; 
best smalls, 12s. to 12s. 6d.; bunkers, 16s.; Tyne prime 
steams, 17s. 6d.; Tyne second steams, l6s. 6d.; special 
Tyne smalls, 14s. 6d.; ordinary smalls, lls. to 12s. 
Durhams: Best gas, 19s. to 19s. 6d.; second gas, 16s. 6d.; 
special Wear gas, 20s.; smithy, 17s.; coking unscreened, 
16s. to 17s.; coking smalls, 15s. to 15s. 6d.; ordinary 
bunkers, 15s. 3d.; best bunkers, 16s. to 16s. 6d.; foundry 
coke, 30s. to 32s. 6d.; furnace coke, 25s.; gas coke, 28s. 
to 30s 








SHEFFIELD. 
(From our own Correspondent.) 
Railway Traffic Arrangements. 


Amongst the items of business at the recent 
meeting of the Sheffield Chamber of Commerce were two 
which it may be of interest to explain. They ran as 
follows: ‘“‘ A letter received from the Railway Clearing 
House enclosing a print of the new regulations which 
came into force on the Ist inst. was brought before the 
meeting, and it was decided that the Chamber should 
support the railway companies in their efforts to facilitate 
the carriage of goods.” ‘‘ The Chamber also approved 
of the arrangement made by the railway companies for 
the through loading of small consignments to be sent to 
different places on different days.’ In the first case the 
new arrangement appears to be an elaboration of the 
regulation put into force a considerable time since, regard- 
ing the placing upon goods of a consignee’s full address, 
instead of merely the consignors private mark and the 
station of destination. Under the new rules goods are 
only accepted for conveyance when each article or package 
is fully addressed or bears a legible distinguishing mark, 
together with the name of the destination station on a 
label—on the letter card principle, showing inside the 
names and addresses of both sender and consignee— 
which may be opened by the railway company if occasion 
requires. Where there is more than one article or package 
of the same or similar description for the same consignee, 
each one up to ten must comply rigidly with these regula- 
tions. From ten up to a hundred, however, one package 
in every five must be so labelled, with a minimum of ten 
packages labelled, each label showing the total number 
of packages in the consignment. Where there are over 
a hundred packages every tenth package must be labelled 
in the manner described above, with a minimum of twenty 
packages labelled. Bars or rods, plates or sheets of iron, 
steel, &c., metal forgings, castings, chains and other 
similar traffic that cannot be labelled with adhesive or 
tie-on labels must have the consignee’s name and address 
painted, stencilled or otherwise legibly and durably shown 
upon them, whilst metal bars, rods, tubes and other 
similar articles of dimensions not affording a suitable 
surface for painting or stencilling should be bound by wire 
into bundles convenient for handling, and have wooden, 
metal or other tallies affixed bearing the required informa- 
tion. The few exemptions allowed for the present from 
these regulations include returned empties, when branded 
with the owner’s name and address. In the second case, 
“through loading ’ means that whereas relatively small 
consignments of non-war material have been sent to 
concentrating points on the main lines, where, after 
probably long periods of delay, they have been gent forward 
to their destination, oftentimes by circuitous routes, they 
will now be dealt with if possible at the local goods station. 
If sufficient consignments are received for a certain 
destination in one day, “ through” wagons will be dis- 
patched the same evening. If not, they will be kept over 
until the following day, and if by then sufficient consign- 
ments in that particular direction have not been received 
to make up a through wagon, thé goods will be sent on to 
the nearest concentration point as before. I have given 
these new regulations pretty fully because of their import- 
ance to a district like Sheffield, and also as showing that, 
abused as they oftentimes are, the railway companies 
are really trying to assist the trader in the matter of 
traffic. It must not, however, be inferred from this that 
traffic troubles are almost at an end. They are not. The 
congestion is still extreme, and the difficulty of getting 
shipments in and out of Liverpool, say, or of getting 





traffic to and from the ports chiefly used by Sheftielg 
manufacturers, seems almost worse than ever—and that 
is saying a great deal. 


Tungsten and Controlled Prices. 


Since writing on the question of the Government's 
scheme for controlling the prices of tungsten alloy, ! haye 
received an interesting letter setting forth the merchant,’ 
view of the matter. It will be recalled that the Goverp. 
ment, having safeguarded the supply of wolfram ore from 
various parts of the British possessions, proposed to take 
a step further by fixing maximum figures for both ferro. 
tungsten and tungsten powder, and I mentioned that thig 
action had created a certain amount of opposition on the 
part of merchants and some makers. The letter referreg 
to ventures to give the aspects of the case from the stand. 
point of the latter. ‘‘ You say,” observes the writer, 
“it will prove a boon to high-speed steel makers. 1 wil] 
certainly do this to the firms which were in the combing. 
tion and which refrained from buying ahead, knowing 
that these negotiations were pending. There are, how ever, 
many other firms which with what they consider to be 
foresight, bought large quantities of tungsten for delivery 
ahead at present prices of 6s. 6d. to 6s. 9d. They are to 
be severely handicapped. The merchants also who have 
had to buy at present prices and keep stocks for the con. 
venience of their smaller customers, who cannot afford 
to buy for future delivery, will have tungsten on their 
hands and lose 9d. to ls. per Ib. The suggested prices 
of 5s. 8d. to 5s. 10d. per Ib. will yield a profit to tungsten 
manufacturers, but a very small one compared with the 
profits made on high-speed steel. It is simple enough for 
@ certain group of tungsten makers to inform the Govern- 
ment that they can afford to manufacture at 5s. 8d. to 
5s. 10d. per Ib., but it should be borne in mind that they 
are assured of a further very much larger profit when they 
have converted their tungsten into high-speed steel. If 
prices could be fixed at to-day’s market price of 6s. 6d, 
for ferro and 6s. 9d. for powder everybody would be on the 
same footing, and no dissatisfaction would be caused. 
It would not make an appreciable difference to the price 
of high-speed steel.’”” The writer’s reference to the “ com- 
bination” is, of course, a tilt at the syndicate of all the 
most important steel firms, formed at the end of last year, 
to provide an assured home supply of tungsten powder, 
when the German sources dried up. But what is probably 
the chief difficulty in the way of the fixed maximum pro- 
posed is the fact that whilst the Government’s plan for 
controlling prices is a quite natural outcome of its con- 
trol of the wolfram ore fields in British possessions, large 
quantities of wolfram ore come from places like South 
America and Portugal. The Government obviously 
cannot exercise any control of these supplies, so what 
should their attitude be with regard to tungsten made 
from this ore ? 


The Steel Export Problem, 


The dominating feature of the steel industry 
here continues to be the difficulty regarding exports, 
although there are indications—hopes, perhaps, is the 
better word—of a development of the slight improvement 
mentioned in a previous letter. At the moment of writing, 
however, crucible steel makers are in a most unenviable 
position, for besides large quantities of high-speed steel, 
made to specification, lying at works unable to be dis- 
patched, there are very many tons held up and rusting 
at port. The embargo is still enforced absolutely for 
neutrals, and whilst a few licences are issued for Allies, 
they are truly comparatively few. Of course, it may be 
that there are agents in Allied countries anxious to secure 
speculative holdings, which would not be a helpful thing 
for the Allied Governments or for those working in their 
interests. I do not know that that is the case, but if it 
is one can better understand the embargo, though even 
so the prevention of a wrong is inflicting a hardship upon 
the innocent—a course which is sometimes unavoidable. 
In any event, the two points which the Government 
evidently has to keep in view, as I have previously 
pointed out, are (1) Are we making sufficient high- 
speed steel to meet the needs of the whole of the 
Allies and leave a margin for ordinary export ? and (2) 
How can those exports be prevented from reaching the 
enemy ? At present the output is undoubtedly seriously 
restricted through the need of skilled men, such as pullers- 
out and teemers, at the crucible furnaces. That deficiency, 
it is urged, could be remedied by returning the right sort 
of men from the colours. If that were done, Sheffield’s 
total capacity of high-speed steel manufacture is amply 
sufficient to meet the Allies’ requirements and leave an 
export margin. That margin could be safeguarded from 
export to the enemy through neutrals by laying down an 
emphatic condition that exports would only be permitted 
to agents in neutral countries where it can be shown that 
the order is similai, as to quality and quantity, to orders 
given regularly by the same agents in previous years. 
There really seems to be no particular difficulty or danger 
about such a course. Just now the embargo includes 
sheet steel and files, large tonnages of which are held up 
at ports. 


Lost Time on War Work. 


From time to time I have drawn attention in 
this letter to the fact that whilst the majority of employees 
engaged in various departments of works occupied with 
the making of munitions and other war material for the 
Government and our Allies are worthy of praise, the 
attitude and conduct of the minority is a positive 
menace. It may have been thought by some that I 
had rather “drawn the long bow.” That, however, 
is far from being the case. I should like to have 
written in even plainer language, because bad as things 
are here, I do not suppose they are nearly so bad as in 
some other centres. But these are curious times. The 
slacker has to be coaxed into doin; his bare duty and the 
malingerer beguiled into a semblance of earnestness. 
The growing number of munition tribunal and _ police- 
court cases, many of them silly and quibbling when 
brought against the employer, is deplorable. That any 
man could be guilty, on the one hand, of trifling with 
such anxious times and circumstances as the present, and, 
on the other, of doing anything to hamper and embarrass 
the vital activities of his country, is simply appalling— 
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nothing less. Men who do this are gambling with their 
own liberty. “ They will have to be made to share the 
purden with the willing worker,” said a manufacturer to 
me. ‘ Bring in compulsion. It won’t hurt the patriotic 
worker, who is already doing his level best and cannot be 
expected to do more under any circumstances. Put all 


munition workers into khaki, allot their working days and 
hours, fix a minimum output per man, make drunkenness 
on duty a military offence and let a surgeon certify all 


eases of unfitness for work.” But compulsion, though it 
may come, is not the British way. Common sense and 

atriotism should be a sufficient remedy. Even amongst 
the ordinary workers there is an amazing thoughtlessness, 


which expresses itself in lost time. The works manager 
of one firm here—a firm, by the way, under Government 
control—has this week given a few figures to show how 
gerious the matter is. ‘“‘ Men,” he says, ‘“‘do not think 


anything of losing a quarter of a morning; they do not 
realise they are helping to get our own men shot down.” 
This manager has made a calculation regarding the time 
lost during one recent week and five days of the following 
week. In the first week there were no fewer than 436 

uarters lost by different men in different departments, 
this being equivalent to 109 days. In addition, there were 
195 days lost by men in all departments, making 304 days 
in one week. During the first five days of the next week 
463 quarters were lost, this being equivalent to 115 days. 
In addition, the equal of 139 days had been lost, making a 
total of 254 days. Therefore in less than two weeks there 
was a loss of something like 558 days—practically two 
years of a man’s life. And this is only one firm, an import- 
ant one certainly, but by no means the largest, even leaving 
out of consideration the big armament works. 





Round the Works. 


As more and more firms throughout the country 
are brought under Government control for munitions 
manufacture, the pressure upon Sheffield firms making 
tools and tool steel becomes heavier, and, of course, when 
the national factories now in construction have been 
completed the demand will be even greater. To that end 
a good many extensions are still being carried out. The 
rolling mills are very much understaffed, and this difficulty 
is being rather severely felt in many directions. What is 
wanted are skilled men, and whilst a fair number continue 
to find their way into Sheffield, manufacturers could do 
with a great many more yet. Carting is quite a serious 
problem at times by reason of the shortage of both men and 
horses. One of the departments showing the keenest 
activity just now is that making rifle-barrel steel. The 
output of entrenching tools is a very full one. New work 
on home tramway account includes mild steel fish bolts 
and nuts and wheels and axles. Included in fresh oversea 
orders are considerable tonnages of steel for Calcutta, 
Fremantle, Archangel, Sekondi, Lisbon and Madras, 
tools for Port Swettenham and Sekondi, cutlery for 
Calcutta and Lagos, garden shears for Calcutta and sheep 
shears for Punta Arenas, files for Buenos Aires and Accra, 
saws for Calcutta, Yokohama and Penang, and electro- 
plate for Trinidad and Sekondi. The prospects for railway 
steel for the Commonwealth seem to be improving. In 
response to his appeal for spare razors for the troops, the 
Master Cutler has actually received 115,219—he asked for 
100,000—and of these, 75,000 have been forwarded, ready 
for use, to the War-office. In raw materials, billets, &c., 
there appear to be no quotable changes in values, and 
market conditions are about as previously reported. 


Fuel. 


Neither is there much change in the steam coal 
market compared with a week ago. Possibly, however, 
the position of collieries is not quite so firm on the whole. 
Shipments are restricted and the outlook consequently 
keeps uncertain, everything still depending upon the total 
tonnage permitted to be exported. A very large quantity 
of all classes of fuel is being sent to the French ports, the 
tonnage being, indeed, so heavy that unloading facilities 
seem to be quite insufficient. In many cases boats have 
been seriously delayed. In the small fuel market an easier 
tendency continues to prevail, with a certain amount of 
selling pressure. It is expected, however, that this market 
will shortly develop a considerable improvement, and it 
is quite on the eards that slacks may be in short supply 
later on. Values of small fuels are somewhat steadier. 
There is a fair tonnage of steam coal on offer, and although 
there is a little selling pressure in evidence, prices are 
steadily held. Current quotations are per ton at pits as 
follows :—Best South Yorkshire hards, 16s. 3d. to 16s. 6d.; 
best Derbyshire hards, 16s. to 16s. 3d.; second quality, 
15s. to 15s. 6d.; steam cobbles, 14s. 9d. to 15s. 6d.; steam 
nuts, 15s. to 15s. 6d. There has been rather a twist-up 
in coke prices. Recently the values of small fuel used for 
coke making were depressed by the putting out of several 
blast furnaces, and coke fell as low as 16s. 6d. at the ovens, 
compared with 21s. three or four months ago. The past 
two or three weeks, however, have witnessed a stiffening 
in quotations and the market stands at about 17s. 6d. 
to 18s. 6d. per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 
The Trade Position. 


ALTHOUGH in some trades, notably the coal 
trade, conditions are somewhat easier, the prevailing note 
1s one of great activity. Most branches of trade are becom- 
ing more and more concerned in the production of war 
materials of all descriptions, and everything possible is 
being done to facilitate outputs in all directions. The 
phenomenal demand for material has been still further 
mcreased of late, owing to the construction of various 
new munition works, as well as sheds and stores, while 
the request for bridge work has far exceeded usual pro- 
portions. Consequently, the iron and steel trades are 
m a state of tremendous activity. The elimination process 
in connection with ordinary business continues. While 
manufacturers are giving this class of business every 
possible consideration, deliveries all round are falling 
hopelessly into arrears. Consumers, in some instances, 





have expressed the opinion that premium prices have 
been accepted for quicker delivery, and while this may be 
the case the works as a rule are only too anxious to work 
off old contracts in order that the newer and more profit- 
able business may be undertaken. Further, while ordinary 
home trade is suffering on account of deferred deliveries, 
export business is labouring under a double handicap. 
So far as regards home business, deliveries can at any 
rate be given in small quantities, but export trade cannot 
be conducted in this manner. Manufacturers are refusing 
to undertake work until the export steamer has been 
berthed, and when that has been done it frequently 
happens that the bulk of the business has not been over- 
taken and is consequently shut out. Owing also to the 
scarcity of tonnage, sailings to some parts are few and 
far between. The extreme rates of freight are also proving 
a deterring factor, and there does not appear to be much 
prospect of an improvement in this respect for some con- 
siderable time to come. The result of all this is that 
American producers are meantime securing some fine 
orders. The Allied Governments have been ordering 
immense quantities of material and paying heavy prices, 
and therefore the ordinary consumer has been forced to 
place his business elsewhere. 


Labour. 


During the last two months at least great incon- 
venience has been experienced by the colliery companies, 
particularly in Mid and East Lothian in consequence of 
the delays in obtaining the necessary permits for the 
dispatch of coal for export and a good deal of output has 
consequently been lost. Nearly 2000 miners have been 
thrown idle by the deadlock. One of the companies had 
3000 tons of coal awaiting dispatch, and, on account of 
the want of the necessary licence, work had to be brought 
to a standstill. Representations have been made to the 
Coal Export Committee of the War Trade Department in 
London with a view to securing if possible a minimising 
of the delays. 


Shipping. 


A good volume of business is still being done on 
the Clyde, and steamers are getting away fairly well to 
time. Cargoes both inwards and outwards have been 
light. The principal imports were 10,000 tons of timber 
and about 29,000 tons of iron ore. Owing to increased 
costs of labour, higher wages of crews and advanced price 
of bunkers, shipowners are finding it necessary to find 
relief in some direction or another. In this connection, 
it is reported that the Anchor Line, along with other 
shipping concerns, is interested in a Mexican oil under- 
taking, and that in due course. its steamers’ furnaces 
will be converted to burn oil fuel. The steel screw steamer 
Kirklee, owned by Messrs. J. R. Cuthbertson and Co., 
Glasgow, has been sold to a firm of owners in this country 
for about £42,500. The vessel, which was built by Messrs. 
Bartram and Co., Sunderland, in 1897, has a deadweight 
carrying capacity of 5850 tons. Another of the sales 
reported was that of the iron ship Superior, 1249 tons, for 
£4100. She was formerly the Lake Superior and was built 
at Greenock in 1868 for the Canada Shipping Company, 
Montreal. 


Advance in Scottish Oil Products. 


The Scotch mineral oil companies have raised 
the prices of all grades of their lubricating oils 10s. per 
ton without engagement. They have also intimated an 
advance of Id. per gallon in the price of naphtha, making 
it ls. The price of wax is unaltered. 


Pig Iron. 


There are seventy-two furnaces in blast in Scot- 
land at present, the same number as last week and eight 
more than in the corresponding week of last year. Makers 
report that new business continues slow, consumers only 
purchasing against immediate requirements. Forge 
qualities are fairly well placed, but foundry iron is far 
from satisfactory. Hematite iron is the strongest feature. 
The warrant market was dull throughout the week, in 
the early part of which absence of support and a little 
selling pressure accounted for «& fall in price to 64s. 44d. 
in the cash price. While there was a slight recovery, the 
closing price of Cleveland at 64s. 8d. per ton cash buyers 
was 2d. per ton below the preceding week’s figure. Warrant 
stores now amount to 140,833 tons, compared with 96,272 
tons in the corresponding week of last year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland, f.a.s. at Glasgow, No. 1, 79s.; No. 3, 
78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, No. 1, 
83s.; No. 3, 79s.; Clyde, No. 1, 84s. 6d.; No. 3, 79s.; 
Gartsherrie, Summerlee, Calder and Langloan, Nos. 1, 
85s.; Nos. 3, 80s.; Glengarnock, at Ardrossan, No. 1, 
86s.; No. 3, 8ls.; Eglinton, at Ardrossan or Troon, 
No. 1, 80s.; No. 3, 79s.; Dalmellington, at Ayr, No. 1, 
8ls.; No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; No. 3, 
80s.; Carron, at Leith, No. 1, 86s.; No. 3, 8ls. per ton. 


Finished Iron and Steel. 


The position of the steel trade is unchanged. 
Sectional material is in great demand, particularly for 
shell bar, beams and girders. Government requirements 
are practically monopolising the output. Plate mills are 
running at full capacity, although the great bulk of the 
material is of a light nature. The export demand is 
normal. While quotations are very firm, they are un- 
changed on the week. Black sheet makers continue to 
experience a heavy demand for the heavy gauges, and in 
view of the restricted demand for light sheets, owing 
to the quietness in the galvanised sheet trade, light plates 
are being produced at an increasing rate in place of thin 
sheets. Malleable iron makers are not booking a great 
deal of new business, but they have a large amount of 
work on hand in their iron and steel bar departments, 
and outputs are as large as possible under the present 
restricted labour conditions. Large quantities of iron and 
steel bars are being turned out and the latter are particu- 
larly firm in price owing partly to irregular arrivals of 
billets from America. Tube makers are feeling the want 





of orders for export, and although home business is good 
it is not of sufficient volume to keep plants running at 
full capacity. Engineers are extremely busy, and even 
with works running night and day the orders on hand 
cannot be overtaken. 


The Coal Trade. 


The coal trade is quieter all round. The licensing 
question still dominates the position to a certain extent. 
Great delays are being experienced, and the outlook is 
anything but promising. It has been reported that 
British and Allied tonnage is being held up at the West 
Coast ports, and this is not likely to improve matters. 
Home sales for industrial purposes are well maintained, 
and the household inquiry is improving. Fair inquiries 
have been received from Mediterranean ports, as well as from 
France and South America. Generally speaking, however, 
the demand for round coal is unusually quiet, and a good 
proportion of the business passing is confined to smalls. 
In view of the present conditions, shipments are com- 
paratively heavy, and the aggregate clearances from 
Scottish ports during the past week amounted to 209,570 
tons, compared with 243,419 tons in the preceding week and 
256,128 tons in the corresponding week of last year 
Ell coal is quoted, f.o.b. at Glasgow, 17s. to 17s. 6d.; 
splint, 17s. 6d. to 22s.; navigations, 20s. to 22s.; steams, 
15s. to 17s.; treble nuts, 17s. 9d. to 18s. 3d.; doubles, 
16s, 6d. to 17s. 6d.; singles, 16s.; best screened naviga- 
tion coal, f.o.b. at Methil or Burntisland, 21s. to 23s. 
per ton. 


Mechanical Haulage in Coal Mines. 


At a meeting of the Scottish branch of the 
National Association of Colliery Managers held in Glasgow 
during the past week, Mr. Richard M‘Phee, Bothwell, the 
chairman, described a scheme of mechanical haulage 
which had been introduced at Bothwell Park Colliery, 
Bothwell, by which it had been found possible to dispense 
with the use of ponies. The workings had been laid off 
in such a manner that mechanical haulage was applied 
right up to the face on slope or heading roads, leaving the 
men only the branch roads to draw. From the experience 
gained in working this extensive system of secondary 
haulage with compressed air as the motive power, Mr. 
M‘Phee was disposed to think that the same results could 
be got with electricity. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners and Wages. 


Tue South Wales miners have again secured 
their desires. Lord St. Aldwyn has granted the work- 
men’s application for an increase of 124 per cent. on the 
new standard, and, to quote a leading South Wales daily, 
‘“‘ the decision has given great satisfaction to the miners.” 
Needless to say, the decision is received by the coal- 
owning and trading community with the reverse feeling, 
not to say with alarm. Hedged in by Government restric- 
tions and the coal trade outlook very uncertain, the 
coalowners are very apprehensive of serious consequences 
in view of all other costs of production apart from wages 
being considerably higher, and the prediction is made 
that a number of collieries will be unable to bear the 
burden. The granting of 12} per cent. increase now 
brings the wage rate up to 30.83 per cent. above the new | 
standard, equal to 96} per cent. on the old standard, and 
the men will be paid on this basis as from August 21st 
last. Before the new agreement was signed the men were 
in receipt of the maximum under the old standard, plus 
17} per cent. war bonus, making the total 774 per cent. 
on the standard of 1879. Under the present agree- 
ment that 774 per cent. represents 18.33 per cent. upon 
the new standard. As the present standard is 50 per cent. 
above the old, the additional 124 per cent. would represent 
in cases where the “‘ standard ’’ wage equals £1 per week, 
2s. 6d. upon the pound under the old agreement, but 
3s. 9d. upon the pound under the new agreement. In 
money terms the minimum wage of the collier prior to the 
recent award was £2 8s. 10d. per week. The addition 
now made by Lord St. Aldwyn’s award means that the 
minimum will be raised to £2 14s. 11}d. per week. The 
workmen’s representatives formulated their application 
for an advance of 124 per cent. on the new standard at a 
meeting of the Conciliation Board on Friday last, when 
Lord St. Aldwyn, the independent chairman, presided. 
The application was opposed by the coalowners, who 
made a counter offer of 5 per cent. The workmen’s 
leaders argued that the selling price of large coal having 
now reached 22s. 9d., and with small coal selling at 
considerably over 13s., the men were entitled to their 
demand. They pointed out that the prospects and the 
volume of trade were satisfactory, and that the reduction 
of output for the three months, the determining period, 
was very small indeed compared with the corresponding 
quarter of last year. The coalowners contended that 
although the price of coal had increased so much during 
the war the cost of production, owing to the scarcity of 
labour and the increased price of material and the increased 
railway rates, had also advanced by at least 5s. per ton. 
The result of this was that whereas 14s. 9d. was the 
equivalent of 50 per cent. advance on the old standard, 
the new equivalent to that ought to be 19s. 9d. per ton. 
Under the present circumstances, therefore, 19s. 9d. should 
be the equivalent of the standard of 1915; the men, it 
was pointed out, enjoyed 18} above the standard already, 
and Lord St. Aldwyn should consider that the rate of 
progression must be adjusted accordingly, and the advance 
of 5 per cent. above the present rate offered by the owners 
would meet the situation, 5 per cent. on the new standard 
representing 74 per cent. on the old. Under the old 
agreement the rate of progression was something like 
9 per cent. advance for every shilling per ton increase in 
the price of coal, but under the new agreement it would 
not be possible to grant an advance at an equal rate. 
On the question of output the owners pointed out that 
there had been a great reduction in the normal production 
of the coalfield owing to the large number of miners who 
had enlisted, and the output had been further affected as 
the result of the Government restricting exports. Their 
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contention was that the independent chairman should 
take all these matters into consideration before granting 
the workmen’s application. Lord St. Aldwyn, instead 
of giving his decision immediately, took time to consider 
the arguments and communicated his decision to the 
secretaries of the Coalowners’ Association and the Miners’ 
Federation, who received it on Tuesday, the result being, 
as stated above, in favour of the men. Apart from the 
increased cost which the 124 per cent. advance will entail 
on owners, what is of serious consequence is the prospect 
of further diminution in output, which in itself means 
enhanced cost to employers. It is a well-known fact that 
when the men received their war bonus of 17} per cent. 
production was adversely affected, and the fear is that 
higher wages will again be reflected in less output. Another 
distressing feature is that the owners will not be accorded 
any more guarantee in the future than in the past that 
sectional stoppages will be done away with. During 
the past week there has been evidence of this fact. Non- 
unionism was the cause of several days’ stoppage at three 
of Messrs. D. Davis and Sons’ pits at Tylorstown, while 
at the time of writing there is trouble at the Standard 
Coilieries, Ynyshir, belonging to the United National 
Collieries, Limited. A week or so ago I pointed out the 
danger of the Miners’ Federation securing control of the 
whole of the labour element, including craftsmen, and of 
the move on the part of the miners’ leaders for wrecking 
the Craftsmen’s Association. That the object of the 
miners’ leaders was undoubtedly to extinguish this 
organisation is now abundantly clear. The notice posted 
up at the Standard collieries calling for a show of cards 
stated “that all workmen, including surface craftsmen, 
stokers, &c., must produce a Federation card with all 
dues paid according to rule.’’ The very suggestive addition 
was made to the notice that “all true union men will 
render every assistance ; others will be assisted.” In what 
way offenders will be assisted is not, of course, explained, 
but there is a strong flavour of compulsory measures. That 
appears to be the only construction that can be placed 
upon it. Apart from the non-unionist campaign and the 
steps underlying it for securing the membership of crafts- 
men, which may cause serious trouble, discontent is 
prevalent among colliery timbermen and rippers in the 
Aberdare district on the question of the ‘ bonus turn.” 
A mass meeting of these grades was held recently, when 
it was pointed out that the Executive Council of the 
Federation would be asked whether the Saturday afternoon 
and Sunday night shifts c>~e within the category of 
** qualifying shifts for the b’" “us turn,” and whether the 
timbermen and rippers were within their rights in expecting 
extra payment for working such shifts. There was, how- 
ever, a strong feeling among the men that they should 
cease work immediately, but ultimately they were per- 
suaded by their agent not to take extreme measures 
until a reply had been received from the Federation 
Executive. 


Craftsmen’s Agreement. 


There has been a further meeting of representa- 
tives of the coalowners and of the Association of Colliery 
Enginemen, Craftsmen, &c., with reference to the new wage 
agreement for these men, when it was arranged that at 
collieries where feeders have been paid a higher standard 
rate than stokers, and as stokers have been raised by the 
new 1915 standard rate of 5s. 6d., the feeders shall be raised 
to a new 1915 standard rate of 5s. 8d. The Committee 
discussed the proposal of the enginemen’s representatives 
that the standard rate of all classes of enginemen and sur- 
face craftsmen shall be advanced, but the owners intimated 
that they could not agree to give any general advance to 
these classes. It was arranged, however, that a joint 
committee should consider any special cases at individual 
collieries where the enginemen’s representatives contend 
that the rates paid to any particular classes of workmen 
are lower than those paid on the average in the coalfield. 
Efforts have naturally been made by leading members of 
the Craftsmen’s Association to minimise as far as possible 
the movement on the part of those advocating the secession 
of members from that Association to the Miners’ Federa- 
tion, while those who are in favour of the change are 
endeavouring to belittle the standing and influence of the 
Craftsmen’s Association. One of the latter points out 
that the number of branches that have left the Association 
up to December 31st, 1914, was 17, with a membership 
of 1984, while the branches that have left up to September, 
1915, including the present move, is 19, with a membership 
of 1756. In addition, the loss of membership in 25 
branches other than those above is given as 2876, making a 
total loss of 6616. In the face of what the Miners’ Federa- 
tion has recently achieved on behalf of craftsmen, the 
contention is that the Craftsmen’s Association cannot 
justify its existence as a separate trade union. 


LATER. 
Union against Union. 


The fight continues between the miners and the 
craftsmen engaged at the Standard Collieries, Ynyshir. 
Meanwhile 1100 men are idle. The proprietors, who have 
no part in the dispute, can do nothing, and there is a loss 
of output to the Admiralty on the basis of 5000 tons per 
week. At a meeting on Tuesday night the miners decided 
to remain out until all the craftsmen have joined the 
Federation. The strike has not been sanctioned by the 
Executive Council of the Miners’ Federation, but it is 
very much in the position of having started the ball rolling, 
of standing by and being unable to stop it. The meeting 
of the miners further decided that if the whole of the 
surface craftsmen had not transferred to the Miners’ 
Federation by next Monday, a meeting would be held to 
consider the advisability or otherwise of stopping the 
whole of the pits and going to look for work elsewhere. 
Meetings of the local members of the Enginemen and 
Stokers’ Association and of the Gasworkers’ Union 
decided to abide loyally by their unions. Meanwhile, 
the miners claim that men from the Association and the 
Gasworkers’ Union are steadily going over to the Miners’ 
Federation, but this is denied by the secretaries of the 
craftsmen’s organisations. 


Home Supplies. 


_ Reports show that supplies of coal for home con- 
sumption are on the whole in excess of requirements, and 





there are more offers of coals than are required, An 
effort has been made by the coalowners of West Wales 
to come to an amicable arrangement with the works 
proprietors of that district to raise the margin of 4s. per 
ton fixed by the Coal Prices Limitation Act, if necessary, 
under certain circumstances. A conference of coalowners 
and works proprietors was called to this end on Tuesday 
at Swansea. Mr. C. Cleeves, on behalf of the coalowners, 
pointed out that the intention was to strengthen the hands 
of colliery owners in the event of their applying to the 
Board of Trade in the matter. The margin of 4s. a ton, 
he pointed out, cut unfairly against some owners and did 
not cover expenses. The manufacturers expressed their 
disagreement with any proposal to vary the terms of the 
Act and as a consequence the conference was abortive. 


Coal Export Licences. 


Notification has been received by the Cardiff 
Chamber of Commerce of some relaxation in the Govern- 
ment order with reference to export licences, which will 
to some extent facilitate operations. The Coal Exports 
Committee states that in view of the peculiarly prompt 
nature of the coal trade between British and French ports, 
it has been decided that names of steamers need not 
appear in applications for licences to export coal to France 
and French possessions or be subsequently sent to the 
War Trades Department, and will not be inserted in 
licences for shipments of coal to ports in France or French 
possessions. It must, however, be understood that all 
licences, except general licences, are valid for one shipment 
only. This relaxation of the requirements of the Coal 
Exports Committee in no way restricts the power of the 
Customs for any reason to refuse clearance to a particular 
vessel. Shippers should in all cases submit to the local 
Customs the names of vessels by which they propose to 
make a shipment as soon as these names are known to 
them. 


Foreign Coal Shipments. 


Foreign coal exports last week from South Wales 
ports were surprisingly good, taking into consideration 
the exceptional difficulties prevailing. The total despatched 
from Cardiff, Newport, Swansea and Port Talbot was 
395,711 tons, as compared with 348,824 tons, an improve- 
ment of 46,887 tons. From Cardiff alone the quantity 
shipped was 269,459 tons, which was 67,038 tons more 
than a year ago. The chief customers were :—Genoa, 
23,184 tons ; Naples, 12,206 tons; Messina, 10,298 tons ; 
Leghorn, 15,502 tons; Marseilles, 10,322 tons; Buenos 
Aires, 17,223 tons; Bordeaux, 13,002 tons; La Rochelle, 
10,339 tons; St. Nazaire, 11,196 tons; Lisbon, 16,412 
tons; and Alexandria, 13,237 tons. Newport came out 
very badly, the total being only 36,807 tons, which was 
58,278 tons below the quantity of a year ago. Swansea 
did well with 70,948 tons, which was an advance of 44,874 
tons, but Port Talbot only sent away 18,497 tons, or 6747 
tons less than a year ago. 


Current Business. 


Current operations during the past week have 
been slow to expand, and rather puzzling conditions 
generally have prevailed. Inquiries of colliery salesmen 
show that they are well booked up on paper, and in some 
cases they are not prepared to quote for supplies at all 
except for the last week of this month, and yet buyers 
have experienced no particular difficulty in getting their 
requirements through middlemen. Things have not 
turned out exactly as was expected. Chartering during the 
past fortnight or so has been fairly good, but last week-end 
there was a fairly big exodus of tonnage, and fresh arrivals 
have not come up to expectations, with the result that 
steamers in dock have not been sufficient to keep all tips 
going, and collieries which were on paper well off have 
found themselves in difficulties for the want of empty 
wagons. This has induced an easy tone for prompt load- 
ing, and sellers have been ready to make concessions, 
and in some cases substantial ones too, to buyers who were 
fortunate enough to be able to load immediately. In 
spite of the fact that the Admiralty authorities have been 
rather more active in shipping coals, there has been no 
difficulty in arranging for ordinary second qualities. The 
market has been quiet and colourless, and in the absence 
of current operations on any noteworthy scale there has 

n more inclination to. speculate on prices for supplies 
over next year. Now that current market prices are 
depressed as compared with a month or so ago, efforts 
have been made by firms which have concluded good 
business with one of the French railways over next year, 
to cover themselves with the collieries. So far, however, 
coalowners have shown no readiness to enter into contracts 
for 1916, and very many have not even seriously considered 
the matter and formulated any definite ideas. In a few 
instances some indications have been given, but on the 
basis of these a very wide margin exists, between the coal- 
owners’ and the middlemen’s ideas. If these indications 
can be taken as a guide, then prices show an advance 
of 7s. to 9s. a ton above the current year’s contracts, 
making quotations for ordinary second Admiralty large 
about 27s. 6d. In the case of small coals figures are being 
tentatively put out of 5s. to 6s. above the current contract 
prices, making best bunkers about 18s. and cargo sorts 
from 14s. to 16s. Middlemen naturally hesitate even to 
consider these prices with any seriousness in view of the 
uncertain outlook. In the first place, business over 1916 
becomes little more than a gamble on the duration of the 
war, and merchants do not at all like the prospects as 
regards tonnage supplies. To their mind there is no 
reason to suppose that tonnage will on the average be any 
more plentiful than it is now, although at rare and un- 
certain periods the quantity may be equal and possibly 
in excess of requirements. With tonnage supplies on the 
average below market needs coals are certain to suffer, 
and merchants have recently had experience of the 
adverse influence of this dominating factor in the situation, 
seeing that coal values in the last month or two have 
fallen shillings. With such risks middlemen are naturally 
not disposed to entertain the very high figures mentioned 
for business over 1916, and the probabilities are that the 
inclination of merchants will be to minimise their risks 
by ‘contracting for three or six months instead of for 
twelve. As regards current values, ordinary second 
Admiralties are quoted about 23s., with best black veins 





much on the same level. Dry coals are a shade easier 
while bituminous qualities are very quiet in demand. 
Small coals are weak and range about 17s. 6d. to 18s. for 
best bunkers, but cargoes are the weakest section of all 
and rule down to 9s. 6d. Patent fuel is steady, but 
business is rather slow. Pitwood is firm at 34s. to 35s, 
and small sales have been effected at higher figures. 
Supplies are very scarce. 


LATEr. 


The coal market has developed a more sluggish con. 
dition due to insufficient tonnage supplies and the difjj. 
culties generally which surround business. There js 
practically no change in nominal quotations, but these are 
barely maintained, and for prompt loading irregularity 
of a marked character in some directions is apparent, 
Intimation was received on Wednesday from Mr. Donald 
Maclean, by the Cardiff Chamber of Commerce tliat, 
as the result of their representations, instructions have 
been issued to the various Customs officials to periit 
exporters to commence loading vessels immediately on 
receipt of telegrams that their applications for ex) rt 
licences have been granted, instead of having to wait for 
the issue of the actual licences. In this way a saving of 
three or even more days in some cases is effected end 
shipments are facilitated. This concession is, of course, 
subject to exporters accepting the risk entailed, should 
the issue of the licence be withheld by the authorities or 
the Customs for any reason finding it necessary to refiuse 
to clear vessels. The granting of the facilities mentioned 
will in the main assist exporters to enter into prompt 
business more freely. Pitwood is firmer at 35s. to 36s, 
per ton. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 23s. to 24s.; ordinaries, 
22s. to 23s.; best drys, 25s. to 27s.; ordinary drys, 24s, 
to 25s.; best bunker smalls, 17s. 6d. to 18s.; best ordinaries, 
17s. to 17s. 6d.; cargo smalls, 11s. to 12s.; inferiors, 9s. 6d. 
to lls.; washed smalls, 19s. to 20s.; best Monmouthshire 
black vein large, 23s. to 24s.; ordinary Western Valleys, 
22s. 6d. to 23s.; best Eastern Valleys, 21s. to 22s.; seconds 
Eastern Valleys, 20s. to 2ls. Bituminous coal: Best 
households, 23s. to 24s.; good households, 22s. to 2%3s.; 
No. 3 Rhondda large, 24s. to 25s.; smalls, 19s. to 20s.; 
No. 2 Rhondda large, 18s. to 19s.; through, 16s. to 17s.; 
smalls, 12s. to 13s.; best washed nuts, 26s. to 28s.; seconds, 
23s. 6d. to 25s. 6d.; best washed peas, 23s. 6d. to 24s. 6d.; 
seconds, 21s. to 22s. Patent fuel, 33s. to 34s. Coke: 
Special foundry, 42s. to 43s.; good foundry, 38s. to 40s.; 
furnace, 32s. to 34s. Pitwood, ex ship, 34s. to 35s. 


Newport (Mon.). 


There has been no improvement in the coal 
market, tonnage arrivals over the week-end having been 
disappointing. Supplies of coal are not very excessive, 
but still are easily sufficient to meet requirements. Until, 
however, stocks are further reduced there is little hope 
for values to harden. The demand is fairly good. Values 
show practically no alteration. Approximate prices :— 
Steam coal: Best Newport black vein large, 23s. to 24s.; 
Western Valleys, 22s. to 22s. 6d.; Eastern Valleys, 20s. 6d. 
to 21s. 6d.; other sorts, 19s. 6d. to 20s. 6d.; best smalls, 
17s. to 17s. 6d.; seconds, 16s. 6d. to 17s. Bituminous coal ; 
Best house, 21s. to 22s.; seconds, 20s. to 21s. Patent fuel, 
32s. to 33s. Pitwood, ex ship, 34s. to 36s. 


Newport Metal Market. 


A comparatively small amount of fresh business 
is reported in the local iron and steel trades, although 
the inquiry is improving and values are maintained. Works 
generally have booked their outputs to the end of the year 
and have covered their requirements, so that there is 
little likelihood of much change in the market conditions. 
At the bar mills work is satisfactory and prices rule on 
the basis of £7 2s. 6d. for both Siemens and Bessemer 
qualities. There is no change at the rail mills, and 
quotations are on the basis of £9 to £9 5s. for heavy 


sections. Welsh hematite is steady at 102s. 6d. delivered 
works. Ironore is unchanged at 24s. for best Rubio. In 


the tin-plate department works are well booked and 
values rule at 18s. for 20 x 14 and 36s. for 28 x 20, but 
merchants are making concessions for prompt deliveries. 


Swansea. 


Anthracite coals continue very firm and the 
demand is on a good scale. Recent high figures have 
been fully upheld for Swansea Valley large and all machine- 
made qualities are scarce, the output being well booked. 
Rubbly culm and duff, however, are very quiet and show 
no improvement. Steam coals are very slow and are 
easy. Approximate values :—Anthracite: Best malting 
large, 31s. to 33s.; second malting large, 29s. to 30s. 6d.; 
big vein large, 30s. to 33s.; red vein large, 24s. 9d. to 
25s. 6d.; machine-made cobbles, 39s. 6d. to 42s. 6d.; 
French nuts, 42s. 6d. to 45s.; stove nuts, 40s. to 43s.; 
beans, 30s. to 32s. 6d.; machine-made large peas, 19s. to 
20s.; rubbly culm, 11s. to 11s. 3d.; duff, 5s. 3d. to 5s. 9d. 
Steam coal: Best large, 25s. to 25s. 6d.; seconds, 22s. to 
24s.; bunkers, 16s. 3d. to 17s. 3d.; smalls, 10s. 9d. to 
14s. 3d. Bituminous coal: No. 3 Rhondda large, 23s. 3d. 
to 25s. 9d.; through and through, 21s. to 22s. 6d.; smalls, 
18s. 9d. to 19s. 3d. Patent fuel, 29s. 9d. to 30s. 3d. 


Tin-plates, &c. 


Shipments of tin-plates were heavier last week, 
but stocks are still heavy and values rule easier. There 
is considerable unrest among tin-plate workmen in the 
Swansea district, and at a mass meeting on Saturday last 
it was decided to press for a 15 per cent. advance in wages 
and the officials of the various unions connected with the 
Conciliation Board were requested to claim the increase. 
There was an attendance of about 500 at the meeting, 
and this number, it was reported, claimed to represent 
about 10,000 men. The resolution, which was adopted, 
stated that the demand was based upon the fact that the 
larger proportion of members do not participate in the war 
bonus, and, further, on the high cost of living. The 
present selling price of tin-plates and the increased cost 
of living of 35 per cent. warranted the claim being made 
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at the forthcoming special meeting of the Conciliation 
Board. The men themselves called the meeting, which was 
in no way Official. Many of the men wanted a 20 per cent. 
advance, and their contention was that the altered con- 
ditions and state of trade warranted the granting of their 
demands, notwithstanding that the signed agreement 
remains in force until June next. The following are the 
official prices from the Swansea Metal Exchange :—Tin- 
plate and other quotations: I.C., 20 « 14 x 112 sheets, 
17s. 104d. to 18s.; I.C., 28 x 20 x 56 sheets, 18s. 6d.; 
LC., 28 x 20 x 112 sheets, 36s.; I.C. ternes, 28 x 20 x 
112 sheets, 32s. 6d. to 33s.; galvanised sheets, 24 g., 
£17 10s., in bundles ;_ block tin, £153 10s. per ton cash, 
£154 15s. per ton three: months ; copper, £68 17s. 6d. per 
ton cash, £70 per ton three months. Lead: English, 
£24 per ton; Spanish, £23 7s. 6d. per ton. Spelter, £72 
yer ton. Iron and steel :—Pig iron: Standard iron, 
64s. 6d. per ton cash, 64s, 1ld. one month; hematite 
mixed numbers, 95s per ton cash, 95s. 6d. one month ; 
Middlesbrough, 64s. 10d. per ton cash, 65s. 3d. one month ; 
Scotch, 70s. 104d. per ton cash, 71s. 44d. one month ; 
Welsh hematite, 102s. 6d. dd.; East Coast hematite, 
nominal; West Coast hematite, nominal. Steel bars : 
Siemens, £7 2s. 6d. per ton; Bessemer, £7 to £7 2s. 6d. 
Stecl rails, heavy sections, £9 2s. 6d. per ton. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September Ist. 


Ixgurrtes from American railroads for rails and track 
material have taken a sudden start. Most rail mills are turning 
out munition material, and the preference is to keep the mills 
on this sort of work. The roads will have to wait, which they 
can do for a while without serious inconvenience. A few small 
orders were booked this week aggregating some 20,000 tons. 
The price has not changed for years. Rail makers virtually 
tell the railroad people they will have to wait their convenience. 
Even an approximate estimate of the munition orders coming 
here weuld be guesswork. It would be safe to say a half million 
tons are now under negotiation ; one authority states a million 
tons would be much nearer the truth. To-day’s advices show 
urgent offers of business for the best possible delivery. Under 
this pressure, a further advance is announced. There are sixty 
ships under contract, and this has filled up the plate mills for 
an indefinite period. War credits are being established rapidly. 
Receipts of gold since January Ist in this city, 172,000,000 dols. 
The National Tube Company will double its capacity at Wheeling, 
West Virginia. Many expansions are being hurried through. 
Sheet bars can be had for delivery only after October. But 
little unsold 1915 capacity now remains, Over half the mill 
output will soon be disappearing in war demands. France is 
in the market for 300,000 tons of material for projectiles. Local 
steel-consuming interests are becoming anxious for next year’s 
supplies and are unable to make satisfactory arrangements at 
present. A Stanford, Connecticut, concern has a contract for 
ten triplanes with speed of 100 miles an hour and 250 biplanes 
with a speed of 120 miles an hour, the first triplane to be finished 
by November Ist, and at the option of the British Government 
to cross the Atlantie under its own power. The Electric Boat 
Company is figuring on 100 submersibles for China. The 
aggregate reserve in New York banks is 666 million dollars. 
Deposits 2667 million dollars. The banks are embarrassed 
with the accumulation of idle gold. July exports, 268 million 
dollars against 160 million dollars July, 1914. In seven months 
exports increased 64 per cent. over same time last year. The 
fly in the ointment at present is the increase in strikes for eight 
hours and higher wages. Adjustment on most practical terms 
is obligatory. Copper fell to 16 and then advanced to 18, 
where it is steady under an improving European and domestic 
munition demand, 








FORTHCOMING ENGAGEMENTS. 


THURSDAY, SEPTEMBER 23rp. 


Tur AssOcrIATION OF RatLway COMPANIES’ SIGNAL SUPERIN- 
TENDENTS AND SIGNAL ENGINEERS.—-At the Railway Clearing 
House, London. The fifty-first conference. 


THURSDAY anp FRIDAY, SEPTEMBER 23rp anp 24TH. 


Iron AND Steet Instirute.—Autumn meeting, 1915. At 
the Institution of Civil Engineers, Great George-street, West- 
minster, at 10.30 a.m. on the 23rd and at 10 a.m. on the 24th. 
The following is the list of papers that are expected to be sub- 
mitted for reading and discussion:—-Mr. Wesley Austin : 
“Influence of Oxygen on some Properties of Pure Iron ;” 
Mr. T. H. Byrom: ‘ Note on the Carburisation of Iron at Low 
Temperatures in Blast Furnace Gases;” Professor E. D. 
Campbell: “Influence of Heat Treatment on the Specific 
Resistance and Chemical Constitution of Carbon Steels ;”’ Pro- 
fessor C, A. Edwards and Mr. H. Kikkawa : “* Effect of Chromium 
and Tungsten upon the Hardening and Tempering of High- 
speed Tool Steel ;’’ Dr. W. H. Hatfield: ‘* Phosphorus in Iron 
and Steel; ”’ Professor K. Honda and Mr. H. Takagi: ‘‘ The 
Magnetic Transformation of Cementite ;’’ Mr. R. H. Smith: 
“Sulphur in Malleable Cast Iron; Professor N. Tschis- 
chewski: “Iron and Nitrogen.” Those papers for which time 
cannot be found will be taken as read and discussed by corre- 


spondence, 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
TRAINING CORPS. 


Headquarters : Marconi House, Strand, London, W.C. 


Drill Centre (by kind permission of Lieut.-Col. A. E. Le Rossignol, 
R.E.): Headquarters of London Electrical Engineers, 46, 
Regency-street, London, S.W. 


COMPANY ORDERS. 
By Lient.-Col. C. B. Clay, V.D., Commandant, for week eom- 
mencing September 20th, 1915. 


Drills 6.30 to 7.30, 7.30 to 8.30 p.m. 
Section IITI.: Technical instruction. 
Section I.: Musketry at range. 
F Sections Il. and IV.: Squad drill or signalling. 
Friday. — Section IV.: Technical instruction. 
Section II.: Musketry at range. 
Sections I. and I[II.: Squad drill or signalling. 


Monday. 





Attention is called to the fact that the War-office has now 
decided to employ certain Volunteer Training Corps in guarding 
waterworks, railways and prisoners. 











BRITISH PATENT SPECIFICATIONS. 


When an tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the plete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











INTERNAL COMBUSTION ENGINES. 


21,870.—November 2nd, 1914. IMPROVEMENTS IN OR RELATING 
to Ienition Devices IN Two-stTROKE CycLe INTERNAL 
ComsBusTion Motors, William Mortimer Melmore, of 45, 
Valetta-road, Acton, London, W. 

A suitable arrangement for carrying this invention into effect 
consists of a horizontally disposed two-part sparking device, 
one of which parts has the form of a transverse rod A seated by 
means of a semi-spherical head B and an extension C in a plug 
D fixed in the wall of the engine cylinder E, and the other or 
corresponding part is made like a cup or socket F, connected with 
a stem G. The stem is insulated in the wall of the cylinder 
opposite the rod A, and arranged to carry the end of the rod 
with sufficient play for the required lift and break joint to ensure 
sparking. The stem G is advantageously mounted in a pair of 
insulating cones H I, carried in a plug J screwed or otherwise 
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fixed in the cylinder. The stem G at a point externally of the 
cylinder is electrically connected with a magneto—not shown 
which is earthed in the usual manner for closed circuits. An 
easy method of rendering the cup or socket F adjustable with 
reference to the seat for the rod A, so as to allow for adjustment 
and timing of the spark gap, is to have the socket F bored so as 
to be excentrical to the stem G, which latter may be round and 
capable of being turned in the carrying plug J. The extension 
C of the rod A passes through a tapered hole in the plug D and 
carries on its outer portion a spring Y tensioned by a screw nut 
Z, and is earthed as will be understood, while X is a conductor 
leading to the source of electricity, i.e., the magneto. The plug 
D is advantageously fitted with a cap 8 for preventing loss of 
power by the escape of gas during explosion. I will be seen that 
the rod A is actuated by the projection Q on the piston R. A 
modified arrangement is also described,—August 25th, 1915. 


4336. March 19th, 1915.—IMPROVEMENTS IN OR RELATING 
To INJECTION INTERNAL ComBUSTION ENGINES, Fried. 
Krupp Aktiengesellschaft Germaniawerft, of Kiel-Gaarden, 
Germany. 

This invention relates to injection internal combustion engines, 
that is to say, engines in which air is compressed to a temperature 
above the igniting temperature of the fuel, which fuel is injected 
through an atomiser into the combustion space by a blast of 
air under high pressure stored up in an injection air vessel. 
In engines of this type sometimes an explosion takes place in 
the fuel valve, which explosion penetrates into the air pipe and 
the injection air vessel, thereby bursting these parts and causing 
serious accidents. The safety apparatus is placed in a casing A, 
which, by means of the branches B C, is built in at any desired 
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point between the injection compressed air vessel—not shown 
—and the injection valve—likewise not shown—into the injec- 
tion compressed air pipe D E of the internal combustion engine 
and is traversed by the compressed air in the direction of the 
arrows X. Between the branches B and C is arranged in the 
casing A a double seated valve F G, the valve body of which 
carries on its upper side a cylindrical extension H, by which it 
bears against a rupture plate I, under the action of a light 
spring K arranged beneath the valve and under the action of 
the injection air passing through the device. The length of the 
extension H is so proportioned that the valve is held by the 
rupture plate I between its two seats G and F in the central 
position corresponding to the maximum open position of the 





valve, The rupture plate I is firmly held in place by a domed 

cover O formed with openings P, and shuts the interior of the 

casing A off from the atmosphere. When an explosion takes 

lace in the fuel valve, the valve F is first foreed down on to its 
ower seat M by the pressure of the explosion, which is propagated 
along the pipe E and the further very dangerous snetration of 
the explosion into the injecting vessel is prevented. Should the 
pressure of the explosion rise to such a degree that the injecting 
valve or the pipes connected therewith might be endangered, 
the rupture plate I, which is made of brittle material and of 
snitable dimensions, is shattered before the destruction of the 
above-mentioned parts can take place, and the gases of the 
explosion can then escape through the openings P.— August 25th, 

1915. 

9423. June 28th, 1915.—ImPpRoveMENTs IN Or SUPPLY 
SysTems FoR CRANK CHAMBERS AND THE LIKE, The Villiers 
Engineering Company, Limited, and Frank Howard 
Farrer, both of Villiers Works, Blakenhall, Wolverhampton. 

The crank chamber comprises two casing parts A and B, 
held together by bolts C and D. The bolt D may be of larger 
diameter than the bolt C, and the casing is cut away at E so 
that the centre of the bolt is exposed to the interior of the case. 

The bolt is formed with an axial oil passage F and a radial 
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outlet G which communicates with the interior of the case. 
The ends of the bolt receive nuts as usual, and one end receives 
a pipe attachment H connected with a drip feed lubricator or 
other source of supply. In the construction illustrated, the 
erank chamber is formed with a channel or trough J, which 
communicates with the part E. Consequently, the oil is supplied 
direct to this channel, into which the connecting-rod dips. 
The invention is obviously applicable to other divided casings 
than crank chambers, and more than one bolt may be arranged 
to supply lubricant.— August 25th, 1915. 


DYNAMOS AND MOTORS. 


9477. June 29th, 1915.—ImpRoveD MEaANs FOR COOLING 
ELecTRICALLY OPERATED Too.s, Frankfurter Maschinen- 
bau-Aktiengesellschaft, vormals Pokorny and Wittekind, 
of 54, Kreuznacherstrasse, Frankfurt-on-Main, Germany. 

A fan is arranged between the motor and the intermediate 
gear. Moreover, the gear is shut off from the motor by a wall, 
which is pravided with passages through which one side of the 
fan draws in air, thus cooling said partition wall. On the other 
side, the fan draws in air through the motor in any convenient 
manner, and more particularly through the hollow shaft of 
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the motor, the special effect of this arrangement being that 
the transmission of heat from the gear to the motor, through 
the shaft, is prevented. The arrangement is shown in the 
accompanying drawing, which represents in sectional elevation 
one form of device constructed according to this invention. 
The fan draws in air through all the passages marked A and 
expels it through openings B in the casing of the tool.— August 
25th, 1915. 


SWITCHGEAR. 


7091. May llth, 1915.—ImpROVEMENTs IN Motor REGULAT- 
ING Reststances, Svenska Turbinfabriks Aktiebolaget- 
Ljungstrém, of Finspong, Sweden. 

A is a vertical liquid receptacle having a central boss or hub 
B in which is positioned a sliding axle C. In the receptacle A 
three fixed funnels D are arranged inserted into seatings pro- 
jecting from the base of the receptacle so that the funnels D 
are connected to each other. Within the fixed funnels D other 
movable funnels F are located, connected by means of insulators 
to a common dise G mounted on the axle C and to the movable 
funnels are connected the three-phase wires H of a three-phase 
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motor. In order to allow the funnels F to move in an axial 
direction, the wires H passing directly from the motor are con- 
nected to screws I and between the latter and other connecting 
screws K on the funnels F the phase wires H are spirally wound. 
Under each seating E is a chamber L and the three chambers are 
mutually connected by means of channels M in the walls, and, 
in addition, connected to an inlet N. About the centre of the 
receptacle A an outlet O is arranged. For the purpose of 
regulation, the axle C is slid in a longitudinal direction, carrying 
with it the three funnels F, whereby the distance between each 
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pair of funnels D and F is varied. The current will thus pass 
through a liquid layer of greater or less thickness dependent on 
the distance between each pair of funnels and through surfaces 
of a variable size depending on the depth to which each funnel 
is immersed in the liquid. The liquid entering at the inlet N 
is uniformly distributed to the three chambers L and flows 
upwards through the space between each pair of funnels and 
fiows over the upper edges of the fixed funnels D and out through 
the outlet O. A uniform flow of liquid is thus obtained through 
the spaces of the funnels, and by arranging a strong circulation 
an effective cooling is produced.—August 25th, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


7088. May llth, 1915—-ImMprRovemMEeNTs IN ELectric D1a- 
PHRAGM Horns, Albert Henry Midgley and Charles Anthony 
Vandervell, both of Warple-way, Acton Vale. 

A is a fixing bracket provided with a lug A, by means of which 
the electric horn can be attached to a support on the motor 
ear. B is a base adapted to receive the corrugated diaphragm 
C and to support the electro-magnet, the base B together with 
the diaphragm C and the electro-magnet being secured to the 
fixing bracket A by means of fixing screws. D is the horn which 
is soldered on to the base B. The electro-magnet comprises two 
magnet shells E and F, of which the shell E is provided with a 
conical recess E,, a magnet core G provided with a conical 
recess G,, a winding H and a plunger F sucstied with a conical 
head I,, the angle of the conical head I corresponding to the 
angles of the conical recesses E, and G,. The plunger I is carried 
by a flexible bracket J, which is supported in an insulating 
manner by the magnet shell E and carries a flexible bridge 
member K supporting one of the contacts of the interrupter L, 
the other contact thereof being attached to a contact screw M 
mounted in a bracket N and provided with an adjusting nut O. 
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The bracket N also carries two terminal brackets P and Q, 
which are insulated from the bracket N and from each other, 
and which carry contact screws for making the necessary con- 
nections with the battery, push button, the winding H and the 
usual condenser, which may be connected either across the 
contacts of the interrupter or across the two ends of the magnet 
winding. The condenser T is of the annular type, and is arranged 
between the magnet shells E and F around the winding H. 
S are holes provided in the magnet shell E for the passage of 
the electric wires to the winding H and the condenser. U is 
a cover provided with a flange U, fitting into the base B 
and secured thereto by means of fixing screws. The cover is 


also provided with holes fitted with insulating bushes V for the 
passage of the electric wires to the interior of the horn. It will 
be obvious that the plunger I of the electromagnet may be 
mechanically connected with the diaphragm C instead of being 
disconnected therefrom as shown.—August 25th, 1915, 





SHIPS AND BOATS. 


20,243. September 26th 1914.—ImpROVEMENTS IN SHALLOW- 
pRAUGHT Boats, Arthur Herbert White, of 23, Finsbury- 
court, Finsbury-pavement, London, E.C. 

This invention relates to shallow-draught boats, such as barges 
or canal boats, which are mechanically driven by stern screw 
propellers, and has for its object to provide a construction of 
hull which results in the attainment of an increased speed and 
efficiency, and incidentally a prevention or diminution of wash. 
A represents the hull of the boat, B is the counter thereof, and 
C is the ridge or projection which is formed around the outer 
lower edge of the counter B, so as to provide a kind of recess D 
on the underside of the counter—as clearly shown in broken 
lines and in the underside view shown in the lower illustration. 

















This ridge extends completely around the counter, except for the 
small space C! at the back thereof. E is the propeller which 
rotates beneath the recess D. As will be understood, when the 
propeller E rotates, the water acted upon is projected against, 
or into contact with, the projection or ledge C, which has the 
effect of partly piling up the water so as to prevent the formation 
of the partial vacuum or cavitation or empty or insufficiently 
filled pocket or space, the existence of which in connection with 
shallow-draught vessels, as hitherto constructed, is the cause of 
a considerable loss of efficiency in propulsion, for the reason 
stated.— August 25th, 1915. 


MISCELLANEOUS. 


19,491. September 5th, 1914.—ImMPROVEMENTS IN AND RELAT- 
ING TO StoRM VaLvEs, James Corbett, of Burnbank Pattern 
Works, Hamilton, Lanarkshire. 

This specification describes a storm valve, the external 
dimensions of which in relation to the capacity are reduced, 
and a full-way valve provided in compact form for economy of 
ship’s space. A hinged flap member A co-operates with a seating 
B, the point of pivotal attachment to the valve body C being 
disposed at E rearwardly of the plane of the face F of the valve. 
To provide for forcible and rapid closing and effective locking 
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of the flap against its seat, the flap is formed with a lug G of 
cam formation co-operating with one arm H of a bell crank 
fulerumed at I on the valve body, the other arm J being dis- 
posed externally of the body C and arranged conveniently for 
operation by an attendant. When the valve is to be operated 
from a distance, e.g., from the deck, the arm J may be fitted with 
a rod or the like connecting the valve with the source of opera- 
tion.— August 25th, 1915. 


21,973. November 4th, 1914.—ImPpROVEMENTS IN ROPE AND 
THE LIKE GUIDE ROLLERS OR PULLEYS AND THE SPINDLES 
THEREOF, Thomas Rowbotham and Samuel Booth, both 
of Victoria Works, Brewery-street, Stockport. 

The roller or pulley A is cast hollow on each side with an 

inwardly projecting boss D, and a number of webs or ribs E 
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between each boss and the interior periphery of the roller or 
pulley. The bush B is made preferably of bronze, and the two 


ab 





inner ends of the bosses D, while in the latter grooves H are 
formed which convey the lubricant running from the webs op 
ribs E on to the bosses D into the perforations F G in the bush B 
The valve controlled lubricant inlet consists of a cylindrical 
cavity I, fitted at its orifice with a ring K forming a seating L, 
for the valve M which may be of the button type and is pressed 
against the seating L by means of a coiled spring N located in 
the cavity I. The cavity I communicates by means of a central] 
passage O with the radial hole P formed in the spindle ©, In 
the periphery of the spindle C is formed longitudinally a groove 
Q, with which the perforations F and G in the bush 8 are 
adapted to register when the roller or pulley revolves. Wohin it 
is desired to charge the roller or pulley with lubricant on. of 
the perforations F is set into register with the orifice of the 
radial hole P, by turning the roller or pulley correspondingly, 
the lubricant injected into the central passage O passes through 
the radial hole P and the perforations F into the interior of the 
roller or pulley and from there through both sets of perfora. 
tions F and G into a groove Q when registering therewith, 
From the groove the lubricant passes between the bush B and 
the spindle C, and both are thus continuously and automatically 
efficiently lubricated.—August 25th, 1915. : 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 





The following list of British Patents, which have Leen 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—w:/ ich 
right when acquired can be retained after the war—ani is 
specially compiled for THe ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham, 
It is desirable in the first instance to obtain the latest par. 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of five of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 5605/08.—Cigars. In a cigar-bunching machine of the 
rolling apron type, the table is provided with a yielding covering 
the tension of which may be adjusted, and a tension device for 
the apron, which is capable of lateral movement if desired. 
Mathias, O., Germany. Dated March 12th, 1907. 

No. 5832/08.—Moistening yarns. Yarns, &c., are moistened 
in an apparatus comprising a chamber or shaft, into which 
atomised or evaporated water is forced by means of a strong 
current of air, which may be heated. Schilde, P., Germany. 

No. 6053/08.—Bush and like extractors. An appliance for 
removing the liners of cocks, taps, &c., consists of a body formed 
with a screw-threaded hole and provided with a pivoted tooth 
normally pressed outwards by a spring. A bolt screws through 
the hole and is adapted to engage the bottom of the plug chamber 
to remove the liner. Klinger, R., Vienna. Dated June 2¢th, 
1907. 

No. 6157/08.—Electric switches. In ignition devices for 
internal combustion engines, in which a rotary interrupter is 
actuated by stationary cam blocks, the blocks are made sepa- 
rately adjustable round the circumference of the interrupter 
casing, so that the time of firing in the various cylinders may 
be regulated. The cam blocks are constructed with lateral 
flanges, so that radial movement in the casing is impossible, 
and their positions round the circumference are regulated by 
screws. Bosch, R. (firm of), Germany. Dated September 16th, 
1907. 

No. 6367/08.—Glass manufacture ; machine for blowing and 
moulding bottles. Schiller, A., Germany. 

No. 6527/08.—Electro-deposition. Consists in apparatus for 
electro-plating wire, metal bands, &c., by passing them through 
the electrolyte between anodes. The wire, &c., passes over 
upper guide rollers on entering and leaving the cell, the spindles 
of these rollers receiving the cathode connections ; the wire 
also passes under lower guide rollers of insulating material, 
such as wood, porcelain, hard rubber, &c., partly immersed in 
the electrolyte, but having their metal shafts mounted in bear- 
ings on the cell at such a height as to be above the level of the 
electrolyte. Daners, H., and Lengbein-Pfanhauser-Werke 
Akt.-Ges., Germany. 

No. 6645/08.—Conveyors. Relates to jigging conveyors 
having sheet metal troughs formed in sections, and consists in 
making the sections readily interchangeable, and so that they 
can discharge at any point. The trough sections are carried 
by a frame connected to the actuating mechanism, and having 
short rails which rest on wheels bearing on the track rails. The 
sections are secured to the frame by longitudinal plates which 
grip the trough and are tightened by screws. The end of each 
trough section fits into the next, and when it is required to 
discharge the conveyed material at any point, the section there 
is slid back so as to leave a space. A portion of the bottom of 
the trough at the end of some of the sections may be cut away, 
the sides being left so as to extend to the next section and act 
as guides. The space may extend over the whole of the bottom, 
or it may extend over one half only, so that half the material 
may be discharged there and the remainder at any further point. 
Marcus, H., Germany. Dated April 27th, 1907. 

No. 6737/08.—Electric resistances. Amorphous or crystalline 
silicon carbide in granular or pulverulent form is used for the 
construction of non-inductive resistances for lightning arresters 
and excessive potential preventers. The material may be con- 
tained in an insulating tube with two electrodes, one of which 
may form a foot. Felten and Guillaume-Lahmeyerwerke 
Akt.-Ges., Germany. Dated March 27th, 1907. 

No. 6738/08.—Turbines. For balancing the end pressure in 
axial-flow turbines, a dummy piston is employed which is 
subjected on its high-pressure side to a pressure at an inter- 
mediate point in the expansion of the steam, the labyrinth 
packings being only subjected to part of the total pressure fall. 
Roth, C., Berlin. Dated April 2nd, 1907. 

No. 6760/08.—Cutting machines for leather, &c. The body 
or core of a press knife consists of a number of superimposed 
cemented venéers so arranged that the grains of adjacent layers 
are transverse to each other. The flexible cutting blades are 
secured to the core by screws, corner pieces serving to bind the 
extremities of the blades. Mertinz, F., Vienna. 








At the adjourned inquest at Weedon on the 9th inst. 
as to the death of the seven passengers killed in the 
accident to the Irish Mail on August 11th, the coroner's 
jury returned a verdict. of accidental death, and added a 
similar rider to that made by the jury at Northampton 
on the previous Monday, viz., that a supply of pins should 
be carried on engines and kept at stations, and that such 








sets of perforations FG therein are formed adjacent to the 


pins should not be reused. 
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THE CRANK DRIVE IN ELECTRIC 
LOCOMOTIVES. * 

Some of the Létschberg locomotives, which have now 
been in service since the middle of 1913, are subject 
to violent vibrations at certain speeds. The power is 
transmitted to the driving axles through a crank 
drive consisting of two jack axles connected by means 
of a Seotch yoke, in which the middle axle moves in 
asliding box. The jack axles are geared to the rotors 
and are driven from one side only. The reduction 
ratio of the helical gears is | : 2.3. The cause of the 
rattling remained unexplained for a long time. Whilst 
certain of the locomotives worked smoothly at all 
specds up to 75 kiloms. per hour, others vibrated so 
badly between 35 kiloms. and 42 kiloms. per hour that 
in some cases serious breakdowns occurred. Since 
the shaking happened when the locomotive ran light 
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Fig. 1 
Driving Rods without Bearing Play 





as well as when loaded, it was clear from the start 
that the phenomena could not be due to electrical 
causes. By adjusting the bearings of the mechanism 
with extreme accuracy it was possible to overcome the 
trouble, but inspection and maintenance demand so 
much care that the present position cannot be regarded 
as satisfactory for practical working. Owing to the 
great effect of tHe inertia of the rotating parts of the 
motors on the stresses in the transmission system 
which will be demonstrated presently——it was decided 
to equip the gear wheels with springs on two of the 
locomotives which vibrated very badly. The results 
of this experiment came to hand whilst the original 
article was in the press, and were very satisfactory, 
the vibrations being practically damped out. 

Similar vibrations have been observed on other 
locomotives with jack axle drives, which at times have 
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locomotives by rods displaced at 90 deg. has long been 
known, and there is no reason why the same method | 
should not be universally successful where only the | 
coupling of driving axles is concerned. In the 
electric locomotive there are, in general, two moving 
masses connected by a transmission mechanism, 
which may consist of gearing or of cranks and rods, 
or of a combination of both. Thus a step forward was 
made in electric locomotives when the motors were 
connected to the driving axles through rods and 
cranks, 7.e., by means of a crank drive. It is note- 
worthy what little attention has been paid to the 
mechanism of coupling rods in the technical literature 
of steam locomotives.f For the sake of distinction 
the revolving parts of the motors will be referred to as 
the ** driving’’ mass T, and the coupled wheels along 
with the straight line moving parts as the “‘ driven” 
mass G ; whilst the rods transmitting the power from 
the motor or from the jack shaft to the driving axles | 
will be termed the “ driving ”’ rods. 

In calculating the members of a parallel crank 
drive the elasticity of the structure and the play in 
the bearings have a most important effect. When 
the bearing play is negligible compared with the 
change in shape of tne transmission mechanism 
and the deformation of the cranks and crank 
shafts is negligible compared with the change in 
the length of the driving rods, the forces P, and P, 
in the latter are K sin a and K cos a respectively, 
where K denotes the constant peripheral force acting 
at the crank radius and a is the angle made by the 
leading crank with the horizontal—Fig. 1. The 
forces P, and P, during a revolution are shown in 
Fig. 5. This sinusoidal variation of the forces in the 
driving rods can be regarded as ideal for this method 
of transmission, but it only obtains under the above- | 
mentioned conditions, which require perfect adjust- | 
ment of the parts—a state seldom maintained in 
practice. 

Effect of Play in the Crank Pin Bearings.—Usually 
the play in the bearings is much greater than the 
change in shape of the structure, and is constant 
whilst the deformation varies with the torque trans- 
mitted. Calculations show that under the maximum 
stresses the change in length of the driving rods of 
existing locomotives may be 0.2 mm. to 0.5 mm., 
whilst a bearing play of 1mm. and more is quite 
common, especially in the jack axle bearings. For 
example, these bearings in the Pennsylvania loco- 
motives—-2-B-B-2 type-—are only adjusted when 
the play reaches 1.5mm. Thus the play in the 
bearings is all important when calculating the stresses 


| Thus when the play in the bearings is large compared 


with the elastic deformations the load is suddenly 
thrown on or off the driving rods, due to one or other 
taking over the full power when passing through the 


| position of 45 deg. to the direction of the rods in each 
| quadrant. 


This change over is accompanied by an impact 
or knock, since at the instant it occurs the two pins 
A and A! or B and B! have different velocities in 
the direction of the rods—see Fig. 4. With the angle 
4a between the driving and driven cranks, for 


a+ oe = 45 deg. we have :— 
8s =r A acos 45 deg. 
or Aa=*x 1.414. 
Fs: 


To find the relative velocity W,.. with which the 
lower rod knocks against the crank pin B! at the 
instant the change over of the loads occurs we must 


| know the velocity W 4! of the rod A! along-its direc- 


tion, the angular velocities wa! and wg! of the points 
A' and B! respectively, and the velocities W,!' and 





Pig. 3 
Showing Position of Crank Pins due to Bearing Play and 
Elastic Deformations 


Ws of the points B! and B respectively in the direc- 
tion of the lower rod. 
Then 
Waa Wer — Wel. 
1 W,a!=wrsnEOA 












































d in the driving rods. ro" 
Fig. 2 shows the corresponding positions of the = wrsin (45 deg. — = )= Wa. 
crank pins A and B on the driving wheel T and A! a he 
Fig. 2 and B! on the driven wheel G under the assumption i sin (45 deg. — mci 
Driving Rods with Play in Crank Pin Bearings. that the play in the axle bearings L and L! is zero 2. wa! Wat. ae : 2 
and in each of the crank pin bearings is s._ Fig. 3 is : cos £ wnttta.. 2" 
been so serious that the locomotive had to be taken an enlargement of Fig. 2, with the distance d between ‘ 8. o; 
out of service. The Pennsylvania locomotives also | the centres = 0, to show more clearly the position - Aa 
appear to possess this undesirable property, which of the pins. From these diagrams it is seen that the | § = 45 deg. — — 
indeed seems to be a common evil of the crank drive. pin A leads the pin A' by the angle A a, which depends | eS eee 
The many reports of broken rods confirm that the on the play s. Deformation of the driving rods dis- | “" ~ © = / aa 
breakages are closely connected with the vibration | places the pin A to A, and B to B,. The deflection sin (45 deg. — a) 
phenomena. Experience of large locomotives with of the crank r and the twisting of-the shafts L and L' | 4, W,! = wa!sing = wr : : “ gin » 
jack axle drives has proved the need for improvement displace B, to B, and B! to B,’. So long as the pro- cos (45 deg. — 4a 
in many ways, and it is not to be wondered at that | jection of y! is smaller than s transmission from T to G 2 
railway engineers view parallel crank drives with | is accomplished solely by the leading god ; when = 45 den. — A 
mistrust, and turn their attention to drives with after further rotation y' = s the trailing rod begins ’ pacers ce 
motors mounted about the axles, as used in America. | to transmit and the leadiug rod is relieved. Apart aa 
At the same time it is too early to condemn the from the speed of the drive itself, the rapidity with sin (45 deg. — 2 ) 
crank drive—its many advantages are so great that which the load changes over from one rod to the other Wpi=wr panes : a x 
further experiments are amply justified, and in the depends on y!—y, which is a function of all the cos (45 deg. — 4 *) 
author's opinion the result will lead to success. In | deformations.’ When the deformations are small com- 2 
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Fig. 
Showing Relative Velocity of Crank Pins 


the present article an attempt is made to investigate 
the cause of the vibrations and show how the trouble 
can be overcome. 
a c . ° 
The Crank Drive.—The coupling of axles on steam 


* Abstracted from a 
Zeitschrift, 
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| 
| 
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paper by J. Buchli, Baden, the Elektrotechnische 
May 28th and June 4th, 1914. 


Fig. 5 


I. and I.*—Forces in Driving Rods when Play in Crank Pin Bearings is Zero 


IT. and IT.* 


pared with the bearing play the change over occurs 
when y = s—that is, from Fig. 3, when 
Aa 
1 i= <a 
em 90 deg. -+- 45 deg., &c. 
t We venture to refer Herr Buchli to a series of articles by Mr. Parr 
— appeared in THE ENGINEER in January, February, and March, 


= 45 deg.; 


Forces in Driving Rods when Play in Crank Pin Bearings is Present 
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Whence :— the leading rod, by an amount about equal to the of the rods may give rise to unperiissible stresses 
play in the crank pin bearings, and that the motion | in the material. This is especially the case in a drive 


Wri = wr \ sin (45 deg. s) 


~ 


a, sin® (45 deg. — A a/2)\ 
cos (45 deg. A a/2)J 


| eos? (45 deg. — a2) — sin? (45 deg. | 
































=wr so a / 
{ cos (45 deg. — A a/2) 
awe | = (90 deg. — A a)) a * ee 
leos (45 deg. — A a/2)/ ; 1 aa f 
Examples.—1. The total play = 5 mm. | | i‘ 
eh 
pom! 2-016 = © 0.14 = 0-028887 
r 0-3 | nN 2 | 
sili A. ate no i | a 
= oo 1 deg. 17 min. | | ! | | 
| 
cos (90 deg. — A a) f x | 
= Tos (45 * a) | | | 
cos 5 deg. — : & ee ae bree 
6-28 x 300 0-0233 ti | ; YY 
_ 6-28 x: x 0-3 x —-“~ = 0-307 m. per ‘¢ K 
60 0.7153 | 1 /I\ 
second ; where speed of rotation = 300 revolutions | | oe 
per minute and radius of crank = 0-3 m. / | / \ 
2. Total play = 2 mm. / 2 
-002 ! 
a ee | er | | | aaa 4 
0-3 333 | | Pae 331 


Wyre 


= 0-0535 m. per second. 
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It is remarkable how quickly the speed of the 

. impact increases with the play, thus, increasing the 
latter from 2mm. to 5mm., increases the speed of 

the knock six times. This shows the necessity of 
avoiding play in the bearings to protect the driving 


Fig. 6 


Effect of Unequal Lengths of Driving Rods, Full lines denote correct rod ; dotted lines denote shortened rod. 


The load then changes over in the | like that on the Létschberg locomotives, where the 





mechanism from shocks, which increase the stresses 
considerably. The impact depends largely on the 
speed of rotation and the magnitude of the revolving 
masses. Instead of being sinusoidal, the variation 
of the forces in the driving rods during a revolution is 
similar to that represented in Fig. 5 by the curves 
If. and I1.* With uniform play s in all the crank 
pin bearings and zero deformation the load changes 
over from one rod to the other in each quadrant at 


is very slow. 


neighbourhood of the dead point. 












With a perfectly 








gearing is on one side only. With this arrangement 
the stresses in the mechanism are greater on the gear- 
ing side than on the other side, even with equal rods 
and play, but if through a wrong adjustment the rods 
on the gearing side are also shorter the forces in them 


‘may become so great as to make working dangerous, 


A two-side gearing drive is always better, because of 
the more even distribution of the forces on the two 























the instant when the driving and driven cranks are z a ta Ay 

symmetrical to the 45 deg. line. The maximum 1 gfe | 

force in this case—apart from the impact—reaches TT 
K : = 

the value any i.e., 1-41 times the amplitude of Ee) Po | 

the sine curve. The effect of elastic deformation of GZ | 

the structure is to cause both rods to be under ten- 

sion simultaneously during rotation through angle 3° 

—Fig. 5. The magnitude of 8 depends on the forces 

transmitted and the extension characteristics of the 

mechanism. For a rigid system 8 = 0. Whilst the 

crank pins traverse the arcs 1—2, 3-4, 5-6, 7-8 the Fig. 7 

foree in one rod increases from zero to a maximum, a hen . , , 

Positions of Journal during a Revolution, Play = s 


and in the other decreases from a maximum to zero. 
Clearly the time taken to traverse these arcs is rela- 


tively small and decreases as the speed increases. | 


In this short period the transmission is non-uniform 
and there is an impulsive change over of the load in 
the rods which sets them vibrating along their length. 
The variations of the forces in the driving rods due 
to these oscillations are shown in Fig. 5. 

The non-uniformity in the transmission tends to 
upset the uniform motion of the revolving parts by 
retarding the driving mass and accelerating the driven 
mass. 

Effect of Unequal Bearing Play and Driving Rods.— 
In the above argument it has been tacitly assumed 
that both driving rods are equal in length and the 
play in all the crank pin bearings is the same. 


a certain distance x depending on its position. If the 


latter rod is shortened by an amount z it will then | 


share the load. Shortening one rod with respect 
to the other thus shifts the point where the force 


changes over from the 45 deg. position towards or | 


away from the dead points, according to whether the 


lower or upper half of the crank circle is being traversed | 
In this figure the diagrams of the forces in | 
the rods during a revolution are drawn under the | 


—Fig. 6. 


= 


Tn this | 
case one rod alone is loaded whilst the other is simply | 
carried round and is free to move to and fro through | 
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sides and the smoother change-over of the load. It 
is very important to adjust accurately the distance 
between bearings of both motors and motors and 
jack axles, also the structure between bearings should 
be very strong. Jack axles mounted in the same 
frame and direct coupled may always give rise to 
trouble, especially when the structure cannot be made 
sufficiently rigid. Also it is not advisable to have the 


rigid drive the forces in the shortened rod would then jack shafts at the ends of the locomotive frame, 


become infinite—see the force curve in Fig. 6. 











The because the spring in the latter may alter the distance 
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Positions of Journal during Za Revolution. 


Play s' in Bearings of Driven Axle only 


sally 
, — , oe . , =e , i specially 
assumption that the trailing rod is shorter than the | elasticity of the drive, of course, prevents this ; | between bearings enough to cause trouble, especial!) 


distance between the axle centres, and the length of | nevertheless relatively small differences in the lengths | when. going round curves, 
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Effect of Play in the Azle Bearings.—Let s' denote 
the play in each of the axle bearings. We shall first 
suppose that 3? is less than s in the crank pin bearings 
and follow the movement of one journal during a 
revolution. The leading crank of driving axle T is 
90 deg. ahead of the trailing crank—-Fig. 7—so that 
as the former moves from position 0 to 1 the latter 
moves from 14 to 7. In this part of the revolution 
the trailing rod is under tension, and consequently 
the journal in the leading axle bearing presses on the 
left side—position 1’. When the crank pins move 
over the ares 1—2, 7-8 the leading rod takes up the 
load, whilst the trailing rod becomes unloaded and 
remains so over the arc 8-1. No change in the 
position of the axle journal occurs—position 2’— 
until the leading crank pin passes the point 3. 
Between 3 and 4 the journal shifts from 3’ to 4’. 
This position is retained until the leading crank pin 
traverses the arc 7-8. Thus, during a revolution each 
journal shifts once to and fro in the direction of the 
rods by an amount equal to the play in the bearing. 

Passing to the case generally met with in practice 
when the play in the crank pin bearings is small 
compared with that in the axle bearings and the 
length of the driving rods is practically correct, a 
different distribution of the forces is found to obtain. 
Let there be only play in the bearings of the driven 
axle G and the driving axle T rotate with constant 
angular velocity. Fig. 8.shows the positions occupied 
by the driven shaft G and its crank pin during a 
revolution. The working region of each crank pin 
lies between the points 3-8, 8-13 and 13-18, 18-3. 
Taking the weight of the driven axle into account, 
its centre line will move over the surface of a cone 
during a quarter revolution, the apex of the cone 
remaining practically stationary during this time on 
the side of the driving crank. Since each crank 
traverses the active region twice in each revolution 
the apex of the cone changes its position four times 
during this period, as shown in Fig. 8. The conditions 
are now such that both rods are loaded at the same 
time and in the same direction, being under com- 
pression during one-half and under tension during 
the other half revolution, In each quadrant there is 
the sudden change which upsets the uniformity of 
the motion. 

A further disturbing influence on the uniformity 
of the motion is the periodic change of the angle A a 
by which the driving crank T leads the driven crank G 
—Fig. 8. The play in the bearings of both crank 
pins and axle journals produces a leading angle, the 
periodic variations of which coincide and are additive 
in their effect. The change of the angle A a is a 
maximum for a rigid mechanism, and becomes zero 
when y! — y > s—Fig. 3—+.e., for a very elastic 
mechanism. As the driving crank pin A moves 
towards the points H and H! there is acceleration, 
and retardation when away from these points. Thus 
during a revolution both moving masses undergo 
periodic alternating changes in velocity, which are 
directly proportional to the variation of the angle A a 
and inversely proportional to the moment of inertia. 

Resonance Oscillations.—The cause of all these 
phenomena lies briefly in the ‘‘ static indeterminate- 
ness ’ of the transmission through driving rods. All 
the drives through jack axles that have been adopted 
up till now in electric locomotives are statically 
indeterminate, and on nearly all of them more or 
less violent vibrations have been noticed at definite 
speeds. At a certain speed vibration begins and 
increases in intensity with the speed until at a certain 
speed it suddenly ceases. This is then repeated at 
some higher speed. We must now see how this can 
be explained. 

Two bodies rotating at the same speed and con- 
nected through driving rods remain in dynamic 
equilibrium so long as no forces are transmitted 
through the rods. Equilibrium is disturbed, however, 
as soon as the rods are made to transmit a torque. 
Figs. 3 and 8 show that the play present in the bear- 
ings of the mechanism disturbs the uniform motion of 
the revolving bodies, due to the periodically alternating 
forces in each quadrant tending to retard the driving 
mass and to accelerate the driven mass. Owing to 
the spring in the system, the moving bodies are set 
oscillating. These forced oscillations are similar 
to those set up when the non-uniform torque of a 
Diesel or steam engine is transmitted along a long 
shaft to a body capable of oscillating, such as a fly- 
wheel or armature. Since the damping of these 
oscillations is very small, large amplitudes of the 
swing may be expected when the natural period of 
the rotating body coincides with, or is a multiple of, 
the period of the impressed frequency. The natural 


period of a rotating body is T = 2 7 V/? where @ 
Cc 


is the moment of inertia of the rotating mass and c 
is @ constant depending on the character of the 
deformation of the parts connecting the two rotating 
bodies. The structure has a very small elasticity 
in general, so that c is very large and the period of 
swing T very small. 

By inserting elastic members in the drive the 
shocks at 45 deg. will not only be damped, but the 
period of oscillation of the system is such that the 
danger of resonance at normal speeds is out of the 
question. If there is gearing, springs can be placed 
between the toothed rim and hub without difficulty. 
In most cases it is possible to combine an effective 
friction damping device so that the amplitude of 





the vibrations—which might appear due to resonance 


at low speeds—can be suppressed. Springs can also | 


be inserted in the coupling rods, but damping should 
be provided whenever possible and the springs made 
so elastic that resonance cannot occur within the 
range of normal speeds. These springs have the 
further advantage of preventing the rods getting over- 


loaded due to wrong adjustment—Fig. 6. The problem | 


of providing suitable springs in the system is intended 
for a future discussion. 

Resonance vibrations, however, cannot only be pro- 
duced by the periodic changes in velocity of the 
moving parts due to the rods, but in many cases 
by pulsating forces due to unbalanced parts of the 
mechanism. The idea, prevalent largely in some 
quarters, that the parts of the drive in electric loco- 
motives need not be accurately balanced is wrong. 
The fact that unbalanced forces up to 15 per cent. 


of the axle load are permissible in steam locomotives | 


is not applicable, because here the conditions for 
resonance are not present. 

In addition to preventing the non-uniform trans- 
mission, which leads to resonance vibrations, by the 
impracticable method of maintaining perfect adjust- 
ment of rods and bearings, it is possible to reduce the 
critical speed at which resonance occurs by using an 
elastic—spring—drive or to raise it above the maxi- 
mum running speed by making all the parts of the 
structure very rigid.’ The formula for the natural 
period of oscillation also shows that this can be 
reduced by decreasing the moment of inertia of the 
rotors. This can be done by distributing the power 
over a number of motors with separate drives and 
making the parts very strong. 

With two motors coupled together and to the loco- 
motive through rods it is possible that all three masses 
may influence one another. Also excessive stresses 
may well be expected when two rotors are coupled 
by a statically indeterminate system, on account of 
resonance oscillations. Hunting between the rotors 
and the driving wheels is less to be feared, since 
adhesion with the rails forms a slip clutch, which 
limits the increase of force in the rods produced by 
swinging. Jack shafts do not alter the nature of the 


drive, but introduce new bearing points which affect 
The 


unfavourably the uniformity of the motion. 
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vary sinusoidally, but equals oi where K is the 
sin a 


constant force at the periphery of the crank circle of 
the driving wheel and a the angle of rotation. Ina 
properly adjusted drive sin a is a minimum near 
45 deg. in each quadrant. 

(2) In each quadrant there is a sudden change over 
of the load from one rod to the other—this is accom- 
panied by an impact which greatly increases the 
stresses in the parts. 

(3) If the length of a driving rod, or the distance 
between axle centres, is altered by an amount equal 
to the play, the load changes over near the dead points 
and very great forces in the rods may obtain. 

(4) The bearing play causes the driving crank to 
lead the driven crank by the angle Aa. This angle 
is not constant, but varies periodically during a revolu- 
tion in a statically indeterminate system. 

(5) The coupled masses are set swinging under the 
action of Aa. If these oscillations resound with 
the natural frequency of the system excessive vibra- 
tions and stresses will occur. 

(6) Prevention of play in the bearings, reduction 
in the number of bearings, exact adjustment of the 
rods are all means of avoiding knocking and reson- 
ance vibrations. It is also advisable to make al] parts 
of the structure and drive very strong. 

(7) Inserting springs in the rotors or toothed 
wheels lowers the speed at which resonance occurs, 
which can thus be made harmless in its effects. 

(8) Inserting springs in the driving rods is a means 
of preventing excessive forces in the rods due to 
wrong adjustment.. 

-s (9) Increasing. the crank radius decreases the 
magnitude of. A a, and thus reduces the danger of 
resonance oscillations being set. up. 








ELECTRIFICATION ON THE LONDON AND 
SOUTH-WESTERN RAILWAY. 
No. I. 
Ir is well known that for some time past the London 
and South-Western Railway Company has _beeri 
engaged upon an important electrification scheme. 


Fig. 1—ELECTRIFIED LINES OF LONDON AND SOUTH-WESTERN RAILWAY 


coupling rods of the driving axles do not give rise to 


troubleso long as the limit of adhesion between wheels | 


and rails is not exceeded. When the wheels skid, 
however, violent shaking is often observed on steam 


locomotives also, the origin of which is probably due | 
It has | 
been mentioned that the insertion of springs in the | 
gears of two of the locomotives which shook badly on | 
the Létschberg Railway has cured the vibration | 


to phenomena similar to those just described. 


trouble. 

Experimental Results.—An experimental model was 
made for the purpose of investigating the action of 
two revolving masses connected through driving 
rods. Two fly-wheels were connected by rods at 
90 deg.—the length of the rods was adjustable and 
the play in the bearings could be varied between 
0mm. and 2mm. The driven mass could be con- 
nected elastically with its shaft by inserting rubber 
discs, the elasticity being varied by the pressure on 
the discs. The model was driven by a variable- 
speed electric motor. It was found that as soon as 
the play in the crank pin bearings reached a certain 
amount strong vibrations were set up at 500-600 
revolutions per minute and then suddenly vanished ; 
this was again repeated at 1000-1200 revolutions per 
minute. Increasing the play made the shaking mor’ 
violent. A similar effect was produced by play in 
the axle bearings. Inserting the elastic coupling 
produced practically smooth running free from knock- 
ing. The same result was obtained by taking up the 
play in the crank pin bearings by rubber rings, though, 
of course, the latter were soon destroyed. A differ- 
ence in the length of the rods resulted in a bent crank 
pin. By decreasing or increasing the weight of the 
driven mass the critical speed could be raised or 
lowered. Apart from small deviations, the experi- 
ments confirmed the chief results of the foregoing 
investigations. 

Summary.—tThe results of the investigations are 
summarised as follows :— 

(1) Owing to play in the bearings the force in the 
rods of a statically indeterminate drive does not 


| As stated in our issue of November 7th, 1913, the 
lines being dealt with are those comprising the circular 
‘route from Waterloo, vid Wimbledon, Kingston, 
Twickenham and Richmond, and back again to 
Waterloo. Also the Hounslow loop line and the 
Hampton Court, Claygate and Shepperton branches 
—see Fig. 1. The total length of these routes is about 
47 miles, equivalent to about 140 miles of single 
track. At a later date a further system of about 
| 50 route miles will be electrified. Electrical working 
| will shortly be commenced on the line from Waterloo 
| to Wimbledon, vid Southfields, and then over the 
| Kingston roundabout route. The stations which will 
| be served on putting the first electrified section into 
| service are Vauxhall, Queen’s-road, Clapham Junc- 
| tion, Wandsworth Town, East Putney, Southfields, 
| Wimbledon Park and Wimbledon. On the loop vid 
| Putney, Richmond, Kingston and Wimbledon to 
| Waterloo, it is expected to lower the schedule time 
from Waterloo to Teddington by seventeen minutes. 
At present it takes fifty minutes to reach Teddington, 
so that under the new conditions the time occupied 
in covering the journey will only be thirty-three 
minutes. 

After a careful and exhaustive investigation, the 
engineers decided to adopt a third-rail direct-current 
system, working at 600 volts. The power-house, 
which we hope to describe fully in a subsequent 
issue, is at Durnsford-road,Wimbledon, and is adjacent 
to the river Wandle, from which water is to be taken 
for condensing purposes. From the power-house 
current is transmitted by means of 11,000-volt three- 
phase cables to nine sub-stations, situated at Waterloo, 
Clapham Junction, Raynes Park, Hampton Court 
Junction, Barnes, Twickenham, Kingston, Sunbury 
and Isleworth. In the section now in hand there are 
76} miles of these cables, most of which have been 
fixed in position. They are three-core cables, with 
delta section, and are paper insulated, lead sheathed, 
single wire armoured and jute served. Four different 
secticns are used, viz., .2 square inch, . 15 square inch, 
.1 square inch and .06 square inch. The cables are 
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laid mainly beside the line upon hooks fixed to posts | ductor rail at crossings and other points where it is 
spaced 5ft. 6in. apart, but where it is necessary for | necessary to have a gap in the rail are 1 square inch 
‘ them to cross the line or to run through station | in sectional area, and are made up of 127 .10lin. 
platforms they are laid in Howard asphalt troughing. | diameter.copper wires insulated with rubber, bitumen 
A large proportion of the 11,000-volt feeder system | sheathed and braided. The return circuit is, of course, 
is in the form of a ring main, and where duplicate | formed by the rails, the joints of which are bonded 
cables are provided in this ring there is protective | with two copper bonds of the protected type placed 
gear consisting of balanced relays, which in the event | under the fish-plates. These bonds are made up of 
of a fault isolate the length of defective cable at both copper strips, and have a total cross-sectional area of 
ends. Duplicate cables which do not form part of the | .33 square inch. To equalise the current returning, 











Fig. 2—PORTION OF ELECTRIFIED TRACK 


ring main are provided with balanced relays at the 


feeding end and balanced reverse power relays at the | 


receiving end. Two lengths of single feeder are fitted 
with Mertz Price protective gear. 

In the sub-stations there are the usual static trans- | 
formers and high and low-tension switchgear. Two | 
sizes of rotary converters are employed, viz., 1875 | 
kilowatts and 1250 kilowatts. Each machine is 
supplied with current from three single-phase oil- | 
cooled transformers. The high-tension switchgear | 
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the rails are cross-bonded at frequent intervals. 
drawing showing a rail joint is given in Fig. 4. 


THE TRAINS. 

We propose in this first article to deal more par- 
ticularly with the electric trains, which present several 
features of interest. It is well known that the com- 
pany has utilised its original rolling stock, consisting 
of the usual compartment coaches with side doors. 
The trains are equipped for multiple unit working, 


16" 


- 










50 ios. BS Rail 














Toe Encrmecr 


Fig. 3—CONDUCTOR RAIL AND RUNNING RAIL 


is completely enclosed in moulded stone celle,and with 
the exception that the oil switches are hand-operated 
it is similiar to that installed in the power-house. 
Each of the continuous-current feeder panels controls 
two circuits, each having a maximum capacity of 
5000 ampéres. 

The track work involved the laying of a third rail 
and the bonding of therunning rails of about 150single- 
line miles ofrailway. The conductor or third rail—see 
Figs. 2 and 3—is laid at one side of the track, 16in. 





and are made up of three-coach units, two motor 
coaches, with a trailer coach coupled between them. 
These three-coach units are intended to be per- 
manently coupled, and three or six-coach trains will 
be operated according to trafficrequirements. Each unit 
is equipped with four Westinghouse 275 horse-power 
motors running at 590 revolutions per minute. They 
drive through gearing, having a ratio of 21/59, the 
standard 42}in. driving wheels, and they are arranged 
in pairs on the bogies underneath the driving com- 
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Fig. 4—JOINT OF CONDUCTOR RAILS 


from the line and 3in. above the running rail level. 
It is composed of high conductivity steel and weighs 
100 lb. per lineal yard. The resistance is approxi- 
mately 6} times that of copper of equal volume. 
It is bent down at the ends to form the ramps, and is 
bonded at the joints with four copper bonds having a 
total cross-sectional area of 1.4 square inch. The 
jumper cables connecting adjacent lengths of con- 
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partments at opposite ends of the unit. All the 
electrical control gear is placed in these compart- 
ments, it having been decided by the company’s 
engineers that owing to the greater accessibility this 
arrangement is far preferable to placing the control 
gear underneath the coach. Access to the control 
apparatus is obtained on one side from the driver’s com- 


fixed in the partition between the driver’s and luggay:. 
compartments. The practice of placing the contro| 
gear in the driver’s cab not only enables it to be 
examined, cleaned, adjusted and repaired with eas: 
but it also places additional weight over the driving 
bogies and so increases the adhesive weight on the 
wheels. In accordance with modern practice, th 
motors are fitted with fans which provide the air 
necessary for ventilation.. Air is drawn throug) 
openings in the commutator spider and armature core, 

















Pig. 5—MASTER CONTROLLER 


and it passes through the fan and back between the 
field coils and over the armature and commutator. 
The control gear is of the Westinghouse Company’s 
automatic relay type. The sections of resistance are 
short-circuited in the correct sequence, and the 
correct motor connections are made by means of 
electrically operated contactor switches, which are 
operated from the multi-point control line by a 
master controller. The main pieces of apparatus 
employed in this system are master controllers, auto- 

















Fig. 6—RELAY 


matic relays, contactor switches, interlocking switches, 
circuit breakers and reversers. 

The master controller—which is shown in Fig. 5— 
is a very simple piece of apparatus. It is of the drum 
type, and is provided with main and reversing handles 
which are interlocked so that the latter must be either 
in the forward or reverse position before the driver 
can operate the controller. The main handle is so 
arranged that when the driver releases it it moves 
upwards and mechanically releases the drum switch, 
which flies back to the off position and interrupts 





partment, and on the other through large hinged doors 


the supply of control current, thus opening the main 
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contactors and cutting off the current from -the 
motors. At the same time air is released from the 
brake pipes by means of an emergency brake valve 
and the brakes are automatically applied. Should 














Pig. 7—CONTACTOR 


the driver allow the handle to move upwards at any 


time, he must bring the operating handle to the off 


position again before he can release the brakes to 
accelerate the train. For coasting purposes and when 


so connected that they rise and fall alternatively 
and so operate the contactors and cut out resistance 
step by step. In order that the resistance shall be 
cut out at a pre-determined rate the series coil pre- 
viously mentioned has an adjustable time lag, which 
regulates through the magnetic circuit common to 














Fig. 9—-CONTACTOR (BACK VIBW) 
Showing Interlocking Switches 


the series and shunt coils the speed of rising and 
falling of the plungers in the shunt coils, and there- 
| fore the speed at which the resistance is cut out. 


A single contactor is shown in Fig. 7, and a group 
of these switches mounted together in Fig. 8. Where 


| 


there is a possibility of arcing, powerful magnetic 

















Fig. —-GROUP OF CONTACTORS 


inaking the ordinary service stops, the driver moves 
the main handle to the off position and maintains 


| blow-out devices are fitted, and the arcing tips are 
of hard drawn copper which can easily be renewed. 


his hold on the handle, thereby preventing the | 


interruption of the current and the automatic appli- | 


cation of the emergency brakes. 


The main handle of the master controller has four | 


operating positions. The first position, known as the 
switching position, connects the motors in series with 
all the resistance in circuit. The second position 
brings the automatic relay into operation, and the 
resistance is gradually cut out of circuit step by step 
until full series connections are obtained. 


in parallel. 
working, the well-known bridge connection is, brought 
into use. The fourth position puts the automatic 
relay into operation again, which cuts out the resist- 
ance step by step until the full parallel connections 
are obtained. It is unnecessary to pause on each 
notch of the controller until the corresponding motor 
connections are complete. The handle may be moved 
directly to either the series or parallel positions. 

The relay—shown in Fig. 6—is a very interesting 
and ingenious piece of apparatus. It consists of one 
series and two shunt coils, with a common magnetic 
circuit. The series coil is composed of heavy copper 
strip, and is in series with the main motor circuit. 
lhe two shunt coils have plungers fitted with copper 
discs, which when the coils are all energised bridge 
contacts in the control circuit, thereby closing the 
contactor switches, thus cutting out sections of 
resistance. These two shunt coils and plungers are 


The third | 
position cuts out the relay and connects the motors | 
When passing from the series to parallel | 























Fig. 10—REVERSING SWITCH 


A wiping connection between the contacts is pro- 
vided so that arcing on opening the circuit does not 


interfere with the contact surface, when the switch 
is in the closed position. Fitted to the back of each 
contactor switch are the interlocking switches—as 
shown in Fig. 9. These are fitted in order to ensure 
that the contactor switches are closed in the correct 
sequence. They are operated by a lever from the 
movable core of the contactor solenoid, thus ensuring 
a definite position of the interlocking switch corre- 
sponding with a definite position of the contactor. 
A circuit breaker is to be seen in the centre of the 
switch group—Fig. 8. It is similar in construction 
to the contactor switches, but is provided with heavy 
insulated brushes in addition to the contact jaws. 





Fig. 11—INTEBIOR OF DRIVER'S COMPARTMENT 


Overload and trip coils are provided, both of which 
are readily adjustable. A reversing switch is shown 
in Fig. 10. It will be seen that it is of the drum type, 
the drum casting being clamped to mica-insulated 
shafts provided with heavy copper segments. The 
interlocking of the control circuit for operating the 
reverser is arranged for by means of an additional 
contact drum attached to the main spindle, so 
arranged that a fixed relationship between the making 
and braking of the control circuits is obtained. A 
powerful magnetic blow-out is provided for the inter- 
locking fingers. Practically all the wiring is in the 
driver’s cab and the connecting train series and power 
bus-bars are fixed on the roof of the coach. The light- 














Fig. 12—END OF TRAIN 


ing of the compartments has received very careful 
attention. Electric heaters are grouped in various 
compartments. 

The air for the Westinghouse brakes is supplied 
by small compressors driven directly by slow-speed 
motors, there being one of these compressor sets in 
each motor coach. The action of all the compressors 
on a train is controlled by a master governor and 
switch, which cause all the compressors to start and 
stop simultaneously. Fig. 11 shows the interior of a 
driver’s compartment, and Fig. 12 the end ef a train. 
On page 296 we also illustrate part of a motor 
truck, a complete train, the interior of a saloon coach 





and a collecting shoe, 
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No. IL.* 
ECONOMIC SECTION.—WORKSHOP FATIGUE. 


A REPORT on “ Industrial Fatigue ’’ which opened 
up an interesting discussion was presented to the 
Economic Science and Statistics Section. 

It was pointed out that in studying fatigue from 
the economic standpoint, it was the objective diminu- 
tion of working capacity and the external causes 
found in industry that formed the chief considera- 
tions. The subject is dealt with under various heads, 
including (1) the nature of the work, (2) the surround- 
ings or environment of the work, (3) the nature of 
the worker, and (4) the habits of the worker. It is 
shown that in the industrial world of to-day there is 
the widest variation in the uniformity of any one 
worker’s occupation. Monotony is caused by a 
combination of great uniformity and great frequency 
of recurrence in the work; worry, by complexity 
of actions in combination with great frequency and 
little regularity of recurrence; care—by which is 
meant strain of attention—by a combination of 
great frequency and little uniformity.. Then there is 
the helpless feeling which comes of being driven by 
a combination of great frequency and great regularity, 
while lack of interest is another defect arising in a 
majority of cases from the performance of an opera- 
tion of great uniformity and great regularity coupled 
with a complete absence of intelligibility or purposive- 
ness in the work. 

The tests of fatigue used for the purposes of the 
report are (1) the output of work and (2) accidents 
occurring during the work. Several instances are 
quoted of the advantage of shortening the hours of 
labour on the output of work. The experience of 
Messrs. Mather and Platt in introducing the forty- 
eight-hour week at Salford Ironworks many years 
ago is quoted in support of this contention, as well 
as the recent experience of a Belgian chemical works 
where the introduction of three shifts of eight hours 
each in place of ten-hour shifts resulted in an increase 
of output and wages per hour of about 33 per cent. 
With regard to the accident test, it is suggested that 
though some accidents are in no way attributable 
to fatigue, yet these form a small percentage of the 
whole, varying for different industries, but not exceed- 
ing 20 per cent. On the other hand, the greater the 
output the greater the exposure to accident, and it 
is suggested that a better test of fatigue would be 
the distribution over time of accidents per unit of 
output. It is quite conceivable that an increase in 
accidents might be due to an increase in output, and 
that the figures would be no measure of fatigue. 
Unfortunately, accident and output statistics are 
extremely difficult to correlate. 

The central problem considered in the report is 
the exact correlation of fatigue with the previous 
duration of work performed. Thanks to the standardi- 
sation of working times brought about by large 
scale industry, it is possible to know at any given 
time of the day or week just how long men have been 
working. The tables appended to the report show 
the output and accidents as distributed over the 
hours of spell, the spells of a day and in some cases 
the days of the week. They cannot be shown for a 
year as there is no industrial year. As far as the 
figures show, and many are quoted in the report 
dealing with various industries, there is little weekly 
fatigue, little daily fatigue, but a great deal of spell 
fatigue. In the case of output, there is an increase 
in the second over the first hour of the spell, and after 
that a gradual decrease till the last hour, though in 
the third hour the output may be higher than in the 
second. As in all the output tables quoted wages 
were wholly or partly by piece, it is assumed that the 
decrease in output towards the end of a spell is not 
due to deliberate slacking. 

In the case of accidents there is a constant increase 
in the course of the first three hours of each spell. 
After the third hour there is a further increase, but 
in whatever is the last hour of a spell, whether the 
fourth of fifth, the accidents decrease. There is 
therefore a normal time distribution of the accident 
rate and the output in a spell of manufacturing work. 
Output and accident immunity vary inversely to 
fatigue. Any influence that the drinking of alcohol 
might have is dismissed as not proved, but if it be 
only fatigue, what explains the characteristics of 
the middle hours of a spell, what of the first hour of 
output and the fifth hour of accident immunity ? 
It is now contended that the small output of the first 
hour is due to “‘ practice,” i.e., the need for the worker 
to get into his stride, and the accident immunity of 
the last hour to the anticipatory excitement at the 
prospect of leaving off work, this more than ovér- 
coming the fatigue effect. A divergence which 
women’s and boy’s curves of output and accident 
show from the normal occurs in the high accident 
rate for woman workers in the morning as compared 
with the afternoon spell, but the main divergence 
within the spell from the normal in the women’s and 
boys’ accident curve is the almost complete absence 
of the normal decrease in accident during the last 
hour. 

The iron and steel trades curves are not com- 
parable with others owing to the fact that the men 
at the blast furnaces, Bessemer converters, open- 
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hearths and in the rolling mills take no regular 
breaks for meals throughout a spell of eight to 
twelve hours. Although the difficulties of work in 
these industries are periodic and not constant the 
work is arduous physically and mentally, and puts 
the workmen’s nervous system in frequent high 
tension. In any case, however, the statistics indicate 
that the normal course of the four or five-hour spell 
is not reproduced in a twelve-hour spell. The twelve- 
hour curve is a series of waves. The most highly 
complex processes of those recorded in the tables 
accompanying the report fall under stamp-pressing, 
where levers have to be worked and material inserted 
and removed. The afternoon output as compared 
with the morning is higher than normal. This result, 
which suggests that complex work is less fatiguing 
than other work, is only apparently paradoxical, the 


Jj explanation as given by Weber being that in the 


disturbed operation of complex work each of the 
individual acts into which it can be analysed begins 
at a much lower point in virtue of the disturbance. 
Hence, the increase of output with the lapse of time 
and adaptation to the disturbance. In the case of 
uniform processes, the increase of output during the 
spell is probably due to the power of most individuals 
to automatise processes that are uniform and fre- 
quent. The operation may be said to succeed better 
without any effort of attention. 

‘On the subject of the influence of different systems 
of factory management, it is pointed out that for the 
question of human fatigue the most important parts 
of any system of management are the devices to 
ensure speed in individual operations and in the 
operation of the factory as a whole. It is charged 
against scientific management that it has not spent 
enough time searching scientifically for the laws of 
fatigue before setting up a standard intensity of 
work. For the efficient management and organisa- 
tion of factory and office, account must be taken of 
the human element just as much as of the material 
and the machine. The rest pause is very important. 
causing a bracing excitement which avoids accidents 
beforehand and brings on after it a new lease of 
working capacity. It is important to adapt the hours 
of labour, not on hand-and-fast lines, but to the kind 
of work performed. 

Professor J. H. Muirhead, who presented the report, 
said that fatigue implied a vast economic loss to the 
country, which most members of the Committee 
believed could be avoided or reduced by a proper 
study of the subject. Apart from the purely economic 
there was the human side of the question; it was 
estimated that in America about 30,000 lives were 
sacrificed annually in accidents in workshops and 
that something like 500,000 cases of serious injury 
occurred. While the Committee had not been able 
to record the cumulative effects of fatigue from day 
to day and from week to week, there was evidence 
that these effects were cumulative and implied a 
predisposition to mental excitement and disease. 
While it was quite right and proper that Mr. Lloyd 
George should appeal to trade unions to relax their 
restrictions at the present juncture, it was well to 
bear in mind that it was possible, if the teachings of 
science were not disregarded, to protect the health 
of the working classes and yet to comply with the 
demands of the Government. He had been for the 
past few months investigating working conditions in 
munition factories, and was convinced that the best 
results would not be obtained until the subject of 
fatigue had received the fullest consideration and 
the time and energies of the workers organised on 
lines which would secure the requisite amount of rest 
and recreation. 

Mr. Sargant Florence, the organising secretary of 
the Committee, referred to the limits to the increase 
possible in individual production, and the import- 
ance of definitely ascertaining what these limits 
were. There was a risk that if this were not done the 
efficiency of the whole of our working population 
would be reduced. A modification of hours and con- 
ditions of labour might lead to an increased output. 

Mr. Alexander Carlisle (Harland and Wolff), 
although not present at the meeting, has com- 
municated his views on this subject to a Press repre- 
sentative. He stated that the warning given in this 
report was a timely one. There was at the moment 
a lot of overtime being worked, which he looked upon 
as a positive loss. It was impossible for a man to 
keep up the strain. In the heavy trades of rivetting, 
caulking, chipping, &c., men on piece-work were 
generally fatigued in three or four hours. When 
piece-work was introduced into Ireland the question 
of rivetting was fully considered, and an agreement 
was reached as to the maximum amount of work a 
man could efficiently perform. It was a mistake to 
suppose that manual work could be continued beyond 
a certain limit’ without impairing efficiency. The 
British Association had done a good service in draw- 
ing attention to the importance of arranging rest 
pauses as well as of organising increased output. 

Miss A. M. Anderson, Chief Factory Inspector, 
said there was no stronger feature in factory legisla- 
tion than the limitation of the working spell. A 
large increase had taken place in the number of 
women workers, and all inspectors had been impressed 
by the power of fatigue resistance which women had 
displayed. 

Dr. T. M. Legge, Medical Inspector of Factories, 
bore testimony to the wonderful spirit shown by 





women workers in the cotton trade. He had found 
obvious signs of fatigue only in factories where fast. 
running machinery was installed. 

’ Professor Moore urged the adoption of the method 
proposed by Mr. Lloyd George—not longer hours of 
work, but the employment of more men. The object 
sought was to keep the machinery running in muni- 
tion factories day and night by relays of fresh un- 
fatigued men. 


LABOUR AFTER THE WAR.—EMPLOYMENT OF WOMEY, 


An interim report was presented dealing with outle:s 
for labour after the war. The report discussed t},. 
employment of women, which it was stated has now 
assumed an appreciable magnitude, although it is yt 
too early to say with any assurance to what extent t/.o 
replacement of men by women has occurred, or whit 
success has attended the many exceedingly interestiny 
experiments that are now being made in this direction, 
In few industries has the position yet shaped itself. 

During the first two or three months of war the 

unemployment figures for women rose to a point onl, 
equalled in times of very severe trade depression. This 
state of affairs did not last for long ; employers wei. 
willing to concentrate labour and machinery upon tlic 
production of all kinds of materials required for -tliv 
conduct of the war, and found employment for large 
numbers of women workers. From September, 1914, 
women—unskilled and industrially ill-equipped es the 
great majority of them were—poured into those 
trades which had been suddenly revived by the placing 
of large orders by our own and the allied govern. 
ments. It was rather an extension of woman's 
normal employment than a displacement of malo 
labour which then occurred. With the progress oi 
recruiting, the outstanding feature of the labour 
market at the end of last year was the enormous 
shortage of skilled men, not those in industries in 
which the work is heavy and technical, but in those 
in which women outnumber men, and it became clear 
that the employment of women was being held up 
owing to the shortage of skilled men. Of 86,000 
women enrolled through the National Labour 
Exchanges, only 4750 were able to undertake the 
skilled jobs awaiting them, although a large number of 
these women were skilled in occupations and profes- 
sions other than industrial. While developments in 
the further employment of women are as yet only in 
their initial stages, yet women are gradually replacing 
men, and every transference of labour. Every youth 
put into a man’s place, every woman who has received 
training because of the war, adds something to the 
bewildering chaos of those industrial problems which 
will have to be grappled with when peace is declared 
and industry begins to resume its normal course. 
* The trades and industries proper in which the exten- 
sion of women’s employment has been most marked 
are engineering, chemical trades (explosives), leather 
work, tailoring, meat preserving, and grain milling, 
basket (shell) making, elastic webbing, scientific 
instrument making, brush making, electrical engi- 
neering, canvas sack and net making, leather tanning, 
rubber work, hosiery, hardware, wire-drawing, boot 
and shoe making, shirt making, wool and worsted, 
silk, and the jute trade. Excluding the munitions 
branch of engineering, the extra employment of women 
in these trades does not probably exceed 100,000. In 
the munitions branch in July last 50,000 women were 
engaged, or something between one-fifth and one- 
tenth of the number similarly employed in France. 
In the new Government factories women are for the 
most part engaged on repetition work by automatic 
machinery, the operation mainly consisting in the 
filling, capping, and cleaning of shells, boring and 
drilling bombs, making fuses of all kinds, and various 
operations on cartridge cases. In several factories 
women are executing the entire process of shell 
making, involving in the case of 18in. high explosive 
shells no fewer than twenty-one operations. Women 
in some exceptional cases are doing fitters’ work. 
The experience of France in the employment of women 
on munitions work is much the same as in England. 
Thus little or no success has been achieved in employ- 
ing women as fitters and adjusters, and on lathes and 
automatic machinery they are found to require the 
supervision of a skilled mechanic to set up the work 
and prepare the tools. Reference is made in the 
report to the investigation made by THE ENGINEER 
to show that in certain instances bold experiments 
are now being tried in the employment of women 
upon men’s work, and that women have shown them- 
selves perfectly capable of performing operations 
which hitherto have been exclusively carried out by 
men, 

In some engineering shops where every facility has 
been given to women to undertake new work involving 
some judgement and skill, the report confirms the 
statements made in THE ENGINEER. It is reported that 
women’s work has reached a high degree of excellence, 
and has been little inferior in output to that of men. 
Women, it is added, have shown such initiative as well 
as manipulative dexterity as few employers or men's 
trade unions will admit. Women, it is insisted, need 
encouragement and sympathy in their new surround- 
ings, and the ordinary male workshop attitude is not 
one in which their best powers and abilities are encour- 
aged. Skilled workmen are often selfish and employers 
prejudiced, and their attitude prevents any serious 
attempt at substituting women for men, Examples 
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of mechanical ability and initiative may not be frequent, 
but they indicate something of the possibilities of the 
replacement of men by women. The views of the 
employers are in conflict, some expressing doubt as to 
whether women can,be trained to the same degree of 
skill as men, and others being convinced that if the 
work does not entail too great a physical strain women 
will be able to attain in time the skill and initiative of 
the best men workers. The majority of employers, 
however, seem to be agreed that women generally are 
averse to undertaking other than mechanical and 
routine work. Broadly speaking, it is believed that 
the extension of women’s employment during the war 
in industry is in work which has been generally done 
hy women. The customary barriers to their employ- 
ment in many trades having been broken down, the 
chief factors remaining are the fitness and willingness 
of women to undertake industrial work. Whether 
woman comes into industry on greater terms of 
equality with man as far as training and continuity 
of employment are concerned, depends largely upon 
her own inclination in the matter, though changed 
economic and social circumstances may force a still 
larger proportion of women into the labour market. 

With regard to the question of wages, the most con- 
troversial as well as the most complicated question of 
women’s employment, the report states that the 
evidence collected goes to show that the difference 
between the wages of men and women is often more 
than can be justified by any difference in efficiency. 

On the subject of the employment of women after 
the war, those who have been drawn from other 
industries will, it is believed, return to their normal 
occupations, but it is to be anticipated that after the 
wer the proportion of women in industry will be 
greater than before, and that the competition of men 
and women will increase. Many employers have, of 
course, decided to take back those of their former 
men employees who return after the war, and the 
railways have not only promised that the men should be 
taken back, but appointed them to positions to which 
they would in the natural course of events have been 
promoted. The experience of the South African war 
suggests, however, that many men will not desire te 
return to their former occupations, and that many 
will emigrate, which will also lead to the emigra- 
tion of women. Among the remedies suggested to 
meet the after the war competition between the sexes 
is the better technical training of both boys and girls, 
as there seems little danger of a superabundance of 
highly skilled labour of either sex, and the need of the 
country for skilled workers will be even greater 
in the future than in the past. The real danger 
lies in the reserve of cheap unskilled or semi-skilled 
labour which has hitherto been almost inexhaustible. 
An extension of the policy of equal pay for equal work 
is also advocated, as well as a minimum wage for 
unskilled labour both male and female, and it is 
suggested that this policy should be so framed as to 
prevent the employment of unskilled labour in engi- 
neering from being more profitable than skilled labour 
in those forms of production in which they are alter- 
natively employed. 

Generally speaking, it is believed that the possibili- 
ties of the employment of women in the large branches 
of t':o engineering trade have already been fully 
exploited, but the attitude of employers towards the 
question differs considerably in different districts, 
Birmingham and the Midlands being much more 
advanced than London. Any considerable revival 
of the optical trade in England would, however, open 
up a large field for the employment of women who do 
almost the whole work of this trade in the American 
factories. In the manufacture of electrical apparatus 
there is little definite evidence of the actual displace- 
ment of men by women, and the increase in the number 
of women employed is mainly due to a temporary 
increase of production. In the Birmingham metal 
trades it is believed that the permanent effects of the 
war on labour will not be beneficial. Until recent 
years the development of machinery and the sub- 
division of processes which accompanied it had led 
to an increasingly large proportion of unskilled or 
semi-skilled labour, and the competition of men and 
women after the war will chiefly be serious as a com- 
petition between skilled and unskilled labour. 

Mr. E. F. Hitchcock, who presented the report, said 
that the important thing to be noted was the exist- 
ence of a great army of unskilled untrained female 
labour. Women had never grown up in the industrial 
sense, and employers had taken advantage of that fact. 
A change would now be brought about, as many large 
employers entertained the opinion that after the war 
the extra employment of women would be necessary 
on a large scale for some time. 

Miss Ashley, of Birmingham, said that the oppo- 
nents men had to fear were the ill-paid, unskilled 
women workers, and not those who desired to become 
skilled. In many of the Birmingham trades women 
were now performing heavier and more skilled work 
than before the war, and she believed that this would 
prove to be a permanent tendency. It was less a sex 
conflict than the effort of employers to adapt ma- 
chinery and processes for the employment of unskilled 
labour. 

Mr. J. 8S. Nettlefold expressed the opinion that the 
future would witness a considerable extension of the 
system of sub-dividing industrial processes, and that 
there would be an increase in the demand for special- 
ised trained workers. 





THE QUINTINSHILL DISASTER. 


On the 14th and 15th inst., George Meakin, signalman, 
James Tinsley, signalman, and George Wood Hutchinson, 
fireman, were on trial for culpable homicide before the 
Lord Justice-General in the Edinburgh High Court of 
Justiciary. The charge resulted out of the terrible 
railway accident at Quintinshill, near Gretna, on the 
Caledonian Railway on May 22nd. Hutchinson was 
found not guilty, but Meakin was sentenced to eighteen 
months’ imprisonment and Tinsley to three years’ penal 
servitude. 

Colonel Druitt’s report to the Board of Trade has 
evidently, as usual in cases where criminal proceedings 
are pending, been kept back until the trial was concluded, 
and it was issued on Saturday last. We have no need to 
review the evidence it embraces, as we covered all the 
salient points in our issue of May 28th last. It, however, 
reveals a number of new facts, and these we will deal with 
and then summarise the Board of Trade officer’s con- 
clusions. 





THe Trains CONCERNED. 


The local train from Carlisle, which was the origin of all 
the trouble, as it was this train which, after being shunted 
from the down main to the up main line, was forgotten, 
consisted of four vehicles—three eight-wheeled passenger 
coaches and a six-wheeled milk van—the first, third and 
fourth of which were electrically lighted. Its total length 
was 261ft. 10in., total weight when empty 218 tons 17 ewt., 
weight of engine and tender 131 tons 5 cwt. The troop 
train consisted of twenty-one vehicles. The leading 
fifteen coaches belonged to the Great Central Company, 
and of these only the first, eleventh, fourteenth and 
fifteenth were carried by eight wheels, the remainder 
being six-wheeled vehicles. The first, eleventh and 
fifteenth were lighted by electricity and the others by 
gas. The last six vehicles belonged to the Caledonian 
Company, and consisted of two six-wheeled caravan trucks, 
one eight-wheeled open scenery truck, two six-wheeled 
fish vans, and a six-wheeled brake van. The total length 
was 858ft. 10in., the total weight when empty 433 tons 
19 cwt., and the weight of the engine and tender 115 tons. 
Eleven of the fifteen passenger-carrying vehicles had oak 
underframes with steel sole-plates. The other four had 
steel underframes, and three of them were eight-wheeled 
vehicles. 

The express from the South to Glasgow, which ran into 
the débris caused by the collision between the troop train 
and the local train, was drawn by two engines, and con- 
sisted of thirteen vehicles, all but the third, fourth and 
fifth carried by eight wheels; the exceptions were three 
sleeping saloons carried on twelve wheels each. The first, 
eighth, tenth and eleventh were gas lighted and the 
remainder electrically lighted. The total length was 
843ft. 10in., the total weight empty 608 tons, the weight 
of the leading engine and tender 105 tons 7 cwt., and of the 
second engine and tender 115 tons. The carriages, except 
the last vehicle, had underframes composed entirely of 
oceel, The last vehicle, which was a brake composite, 
had channel steel sole-bars and headstocks, but oak 
longitudinals, diagonals, &c. 

There was a brake van on the local train, two brake 
compartments on the troop train, and three brake vans 
or compartments on the express from the South. All 
these contained a supply of rescue tools, fire-extinguishing 
appliances, &c. There were also five fire extincteurs in 
the sleeping saloons and sleeping compartments on the 
express. There were, however, no fire buckets on that 
train, but the report remarks that it is now the practice 
of the London and North-Western Company, which 
maintains the West Coast Joint Stock, to put two fire 
buckets in all main line open vans and larger brake ends 
as the vehicles go through the works. 


THE CAUSE OF THE ACCIDENT. 


The circumstances that led up to the disaster are very 
well known. It will therefore suffice to say that as the 
11.45 p.m. from Euston (5.55 a.m. from Carlisle) to Edin- 
burgh and the 12 midnight from Euston (6.5 a.m. from 
Carlisle) to Glasgow were running very late, the local 
train was started from Carlisle in advance, with instruc- 
tions to shunt at Quintinshill. The train called at Gretna 
and was there joined by signalman Tinsley, who rode 
on the engine. At Quintinshill the local train could 
not be run into the down loop. It was therefore crossed 
on to the up main line, and signalman Tinsley alighted 
as it was backing through the crossing. This was about 
6.30. On getting to the signal-box Tinsley found signal- 
man Meakin on duty; Meakin explained the condition 
of things to him. 

It is necessary to explain here that the reason the local 
train could not be turned into the down loop—which is 
signalled for passenger train running—was that a goods 
train already occupied it. The guard of this train was 
in the signal-box inquiring how long he was likely to be 
detained when Tinsley arrived. The local train was 
crossed on to the up main line by Meakin, who should have 
done two things :—(1) Placed a collar over the lever of 
the up main home signal to act as a reminder, and (2) 
‘** blocked back,”’ 7.e., turned the indicator of the block 
instrument working to Kirkpatrick—the signal-box in 
the rear—to ‘train on line,’’ which would also act as a 
reminder. The latter operation could not be _per- 
formed as an up empty wagon train was in the section, 
and, consequently, the instrument was already at “ train 
on line.” Hutchinson, the fireman of the local train, 
should have gone to the signal-box to remind the signalman 
of his train, have signed the train register book and added 
the time. He could then have returned to his train 
“after receiving an assurance that the signalman had 
protected it by such appliances ”’—the lever collar and 
“blocking back.” Hutchinson went to the box and 
signed the book, but returned without getting the assur- 
ance. Another point to be explained is that the proper 
hour for the signalman to change duty was six o'clock, 
but the men had had for the last two years a clandestine 
arrangement whereby they relieved each other about 
6.30. To prevent this being revealed by the entries in 
the train register, it was their custom to put down on a 
piece of paper all the block signals received after 6 a.m., 
which the man coming on duty copied into the book. 
The first thing that Tinsley practically did on arriving 





at the box was to make these entries. In the meantime, 
the up empty wagon train arrived, and Meakin admitted 
it into the up loop, and he acknowledges that he restored 
the points and replaced the signal for that train. This 
was done, he says, at 6.34. It is clear that at the same 
time—6.34—the signalman at Kirkpatrick received the 
“out of section” block signal for this train, but both 
Meakin and Tinsley denied sending it. This is a vital 
point, as whoever sent that signal should at once have 
followed it up by ‘‘ blocking back” for the local train. 

We need not follow the next movements of the men— 
—how the brakesman of the up empty wagon train came 
to the box nor how Meakin remained reading the paper— 
but it is clear that with Tinsley occupied in making his 
entries, five men in the box, Meakin reading the paper, 
which contained important war news, there was much to 
distract Tinsley’s attention. The result was that when 
the troop train was offered he accepted it, forgetful of 
the local train, the engine of which was only 62 yards 
away, and lowered his signals. The first collision followed, 
and into the débria resulting the express to Glasgow ran. 


Tue RESULTS OF THE COLLISIONS. 


In the first collision the engine of the local train was 
driven back for about 42 yards and its carriages about 
136 yards, the coupling between the tender and the leading 
coach being broken. The tender remained on the line, 
but the engine was derailed between the up and down 
main lines. The engine of the trocp train turned over 
on its right side and lay across the up line, touching the 
engine of the local train, with its front against the empty 
wagons in the up loop line. The tender of the troop 
train lay across the down main line. Some of the carriages 
of the troop train shot right over their engine and the 
foremost of them was about opposite the tender of the 
local train. The couplings between the last Great Central 
coach and the six Caledonian vehicles in the rear were 
broken in either the first or second collision, and the six 
vehicles rebounded and ran back up a gradient of | in 200 
for some distance, and were there brought to a stand by 
a brakesman. These vehicles escaped the subsequent 
fire, as did the coaches of the local train. The force of 
the first collision can be best judged by the fact that the 
engine and fifteen coaches of the troop train occupied a 
length, after the collision, of 67 yards, while its length 
when running was 213 yards. Colonel Druitt says that 
this excessive damage was due to the high speed of the 
train and, perhaps, owing to some of the six-wheeled 
coaches being old and to eleven of the fifteen vehicles 
having oak underframes. 

We need not review the advent of the down express. 
Suffice to say that all signals were “ off” for it, and the 
first warning of danger was given about 163 yards outside 
the home signal and about 278 yards from the débris. 
When the express arrived it ran through some of the 
wreckage of the coaches that had jumped over the engine 
and then the leading engine of the express came into 
violent collision with the tender of the troop train. This 
was driven back and to the left for about 30 yards, right 
through the wagons of the goods train in the down loop 
and on to the embankment, the leading engine of the 
express coming to rest partially across the wreckage of 
these wagons and partially in the space between the 
down main and down loop lines. Its tender was also 
inclined to the left behind its engine, and the rear end of 
the tender was sitting on the frame in front of the smoke- 
box of the train engine, which was also derailed. The 
tender of the latter was against the leading end of the 
engine of the local train. Only four vehicles on the down 
express are shown in the return as damaged—the three 
leading coaches were telescoped into each other by the 
collision and they and the fourth were destroyed in the 
subsequent fire. 


THE SUBSEQUENT FIRE. 


As a consequence of the first collision, the ashpan of 
the engine of the troop train, which lay on its side, was 
forced in and the fire-bars were displaced, leaving a clear 
opening at both ends of the ashpan. This would allow 
live coal from the fire to have free access to the wreckage 
lying all round about, and the coal from the overturned 
tender was thrown among the débris. A large quantity 
of coal was thrown off the tender on to the footplate of the 
engine of the local train, and the same thing happened 
in the case of the two engines of the express in the second 
collision. A fire under such conditions was, Colonel 
Druitt considered, inevitable, and he ascribes the cause of 
the outbreak in the main part of the wreckage to live 
coals from the overturned engine of the troop train, 
afterwards intensified by the escape of gas from the 
cylinders as they burst through the excessive pressure 
of gas caused by the intense heat. The Board of Trade 
inspector, moreover, considers that a fire would have 
occurred even if all the vehicles had been fitted for electric 
lighting, as a separate fire immediately broke out among 
the wagons of the goods train in the down loop caused by 
ashes from the leading engine of the express. 


THe NuMBER OF CASUALTIES. 


Colonel Druitt says that, as soon as the second collision 
occurred, steps were taken at once to rescue the injured 
passengers in the troop train and in the express. The 
uninjured officers and men of the Royal Scots did all in 
their power and a number of naval men did great work in 
rescuing passengers from the express. There appears 
to have been plenty of tools available for all who could 
use them, but the fire among the wreckage, which broke 
out at once, could not be subdued owing to the want of 
any water supply. Just before the second collision occurred 
a number of uninjured men from the troop train got out 
of their carriages on to the down line and were, unfortu- 
nately, run down by the engine of the express, but it is 
not possible to say how many were killed in this way. 
The wreckage of the troop train was so excessive that 
probably all those not rescued before the fire reached 
the coaches in which they lay were dead or, at any rate, 
insensible, and it may be confidently hoped that few, if 
any, were conscious when the fire reached them. Colonel 
Druitt says that he was informed by more than one person 
that they were struck by the absence of cries for help 
from the wrecked coaches of the troop train and by the 
great fortitude of the injured. Of the 195 injured soldiers 
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dealt with at Carlisle, Penrith and Preston, 29 were 
recorded as suffering from burns. 

The fatalities up to July 3rd numbered to which 
must be added the man who died at Penrith about the 
middle of that month. The injured numbered 246, of 
whom 19] were passengers in the troop train, 51 passengers 
in the down express, one servant on the troop train, and 
three servants in the down express. There were 57 soldiers 
killed and identified, 27 soldiers have since died, 82 bodies 
were recovered but were unrecognisable, 3 officers and 47 
soldiers were missing, 5 passengers in the express were 
killed, and 2 have since died; 2 passengers were killed 
in the local train, in addition to which the driver and 
fireman on the troop train and a sleeping car attendant 
on the down express were killed. The number miss- 
ing cannot be accepted as absolutely correct, as the 
battalion roll was lost in the accident, but it may be 
regarded as very nearly accurate. It was, however, 
stated at the trial in Edinburgh last week that some men, 
reported missing, had turned up in the Dardanelles. 


SUMMARY AND CONCLUSIONS. 


Colonel Druitt says that Meakin should have used the 
lever collar and “ blocked back ” for the local train, and 
that it was he who should have sent the “ out of section ” 
block signal for the empty wagon train, seeing that he 
had made all the other movements. Meakin ought also 
to have left the box when he had turned it over to Tinsley 
and not have remained reading the paper. Tinsley 
completely forgot the local train. Hutchinson should have 
received an assurance from Tinsley that the local train 
was protected, and the two brakesmen should not have 
remained in the box. Colonel Druitt also found it hard 
to understand how it had not come to the knowledge of 
the station-master at Gretna that his signalmen were 
changing duty irregularly. 

The report shows that if a place like Quintinshill is to 

be fitted with track circuit, every signal-box on the main 
Ime will have to be fully provided—a suggestion that is 
not practicable at the present time, nor will it be for a 
great many years, as the device can only be introduced 
gradually. It is also remarked that the traffic on the 
Caledonian Railway into and out of Carlisle has lately 
been 40 per cent. greater in each direction than it was a 
year ago. 
Colonel Druitt concludes his report by observing that 
the circumstances attending this disastrous collision, as 
far as the troop train was concerned, were altogether 
exceptional. So with regard to suggestions for preventing 
the terrible results arising from fire breaking out in 
wreckage after a bad collision, he only refers to the 
recommendations already made in previous accident 
reports. As to these, he understands that (1) some of 
the principal companies are carrying out the reeommenda- 
tion as to rendering the timber used in carriage construc- 
tion non-inflammable, and that (2) most of the principal 
companies are providing electric light in all new carriage 
stock, and some are arranging to convert existing gas-lit 
stock as opportunity occurs, but this must necessarily be 
@ slow process spread over many years. All express trains 
are, he believes, now provided with tools and appliances 
for extinguishing fires. 
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LABOUR AND WAGES. 


Tue Board of Trade Labour Gazette reports that the 
demand in August for male labour continued to be greater 
than the supply, especially in those trades engaged in manu- 
facturing war uirements, with the result that there was 
very little unemployment. A considerable redistribution 
was going on as between trades differently affected by the 
war, and to a growing extent female labour continued to 
supply the deficiency created by enlistments. As com- 
pared with August, 1914, when many trades were for a short 
time disorganised by the outbreak of war, employment 
showed a very marked general improvement. The coal min- 
ing industry was very busy, and the average weekly number 
of days on which the pits worked was the highest recorded 
for any August in the last twenty years. Employment 
was good in the pig iron industry, and there was a slight 
increase in the number of furnaces in blast. Tron and steel 
works continued very busy, and there was no abatement of 
the abnormal activity in the engineering and shipbuilding 
trades. Trades unions with a net membership of 927,237 
reported 9140 or 1.0 per cent., of their members as unem- 
ployed at the end of August, 1915, compared with 0.9 per 
cent. at the end of July, 1915, and 7.1 per cent. at the end 
of August, 1914. The war bonuses and increases in rates 
of wages taking effect in August amounted to nearly 
£55,000 per week, and affected 438,000 workpeople. Over 
two and a-half million workpeople have had bonuses or 
increases in rates of wages since the outbreak of war, 
amounting to nearly £475,000 per week, or about 3s. 6d. 
per head of those affected. These figures are exclusive of 
increases which have been granted to agricultural labourers, 
seamen, railway servants, police, and Government employés. 
They also exclude increased earnings due to overtime. 
The principal trade dispute during the menth was that 
affecting 12,000 coal miners in South Wales. The total 
number of disputes beginning in August was 49, and the 
total number of workpeople involved in all the disputes in 
progress was 28,870, as compared with 209,261 in the 
previous month. The estimated total aggregate duration 
of all disputes during the month was 109,600 working days, 
as compared with 1,385,900 in the previous month. 








Last week a conference of representatives of the trade 
unions whose members are concerned in munition produc- 
tion was held in London. The Right Hon. Arthur Hender- 
son, chairman of the National Advisory Committee, pre- 
sided, and the other members of the Advisory Committee 
who were present were Mr. W. Mosses, secretary, Mr. A. 
Wilkie, M.P., Mr. C. W. Bowerman, M.P., Mr. John Hill 
(secretary of the Boilermakers’ Society), and Mr. J. 
Brownlie (president of the Amalgamated Society of Engi- 
neers). The meeting was addressed by the Minister of 
Munitions, who was accompanied by Dr. Addison, M.P., 
Sir H. Llewellyn Smith, and Mr. W. H. Beveridge. The 
Minister addressed the representatives, numbering about 
300 from about 40 trade unions, on the question of the 
acceleration of the output of war material. He replied 


to numerous questions, and discussion was continued after 
his departure. 


Afterwards there was a full discussion, and 





it was decided ‘‘ That this conference of representatives of 
executives of trade unions whose members are engaged 
upon munitions and other work essential to a satisfactory 
termination of the war accepts the statement of the 
Minister of Munitions that further effort is required in order 
that the supplies of war material may be increased and 
accelerated. It learns with satisfaction of the proposed 
appointment of a Government Central Munitions Labour 
Supply Committee invested with extensive powers to carry 
out the following object :— - 

A joint committee representing the National Labour 
Advisory Committee and the Ministry of Munitions, 
with additional members, to advise and assist the 
Ministry in regard to the transference of skilled labour 
and the introduction of semi-skilled and unskilled 
labour for munition work so as to secure the most pro- 
ductive use of all available labour supplies in the 
manufacture of materials of war. 

The conference desires to express the opinion that in order 
to render effective the work of this committee it is essential 
that there should be complete co-operation between it and 
the local representatives of the trade unions and others 
concerned through the medium of the Munitions Committee. 
Further, in order to give effect to the Treasury Agreement of 
March, 1915, the conference pledges itself :— 

(1) To secure the suspension of all restrictive rules, 
practices, and customs such as the limitation of over- 
time and prohibition of piece-work on war work in 
Government arsenals and controlled establishments 
subject to the statutory safeguards of the Munitions of 
War Act. 

(2) To render all possible assistance in the carrying 
out of a systematic investigation, not only in Govern- 
ment arsenals and controlled establishments, but in 
all other factories, with a view to determining the least 
pos.ible amount of skilled labour necessary to enable 
_ machinery to be employed for a full 24 hours each 

ay. 

(3) To assist in the re-organisation of the skilled 
labour employed in Government arsenals and con- 
trolled establishments in order that semi-skilled and 
unskilled male and female labour may be employed on 
a much more extensive scale, subject to the conditions 
of Schedule IT. of the Munitions of War Act. 

(4) To give all possible assistance in securing the 
transfer of suitable men enrolled under the munitions 
volunteer scheme to any district where their services 
may be required, subject to the observance of the 
conditions applying to the volunteer munition scheme, 
and to assist in the further enrolment of volunteers for 
this purpose. 

That in order to give effect to the above scheme the confer- 
ence strongly recommends that local conferences of branch 
district officers and shop stewards be held in various 
munition centres as early as can be arranged, at which the 
Minister of Munitions or other representative of his depart- 
ment shall be present.”’ 





A COMMITTEE has been appointed by the Minister of 
Munitions, and with the concurrence of the Home Secre- 
tary, to consider and advise on questions of industrial 
fatigue, hours of labour, and other matters affecting the 
personal health and physical efficiency of workers in 
munition factories and workshops, consisting of Sir George 
Newman, M.D. (Chairman), Sir Thomas Barlow, Bt., 
K.C.V.O., F.R.S., G. Bellhouse, Factory Dept., Home- 
office ; Professor A. E. Boycott, M:D., F.R.S.; J. R. 
Clynes, M.P.; E. L. Collis, M.B., Factory Dept., Home- 
office ; W. M. Fletcher, M.D., F.R.S., Secretary of Medical 
Research Committee; Leonard E. Hill, M.B., F.R.S.; 
Samuel Osborne, J.P., Sheffield ; Miss R. E. Squire, Factory 
Dept., Home-office; Mrs. H. J. Tennant. Mr. E. H. 
Pelham has been appointed secretary to the Committee. 
The Committee will hold its meetings at the Board of 
Education Offices, and communications should be addressed 
there. 





NEGOTIATIONS between the National Union of Railway- 
men and the railway companies with reference to the demand 
for higher wages and improved conditions are proceeding 
with a view to the arrangement of a joint conference. The 
railway managers are consulting, and it is probable that a 
definite line of action will be decided upon and arrange- 
ments made for a discussion with the representatives of the 
men within a few days. 


A Jotmnt Committee, representing the National Labour 
Advisory Committee and the Ministry of Munitions, with 
additional members. has been appointed by Mr. Lloyd 
George to advise and assist the Ministry with regard to the 
transference of skilled labour and the introduction of semi- 
skilled and unskilled labour for munitions work, so as to 
secure the most productive use of all available labour 
supplies in the manufacture of munitions of war. The 
first meeting of the Committee was held on Wednesday. 
The members of the Committee are :—The Right Hon. 
Arthur Henderson (Chairman}, Mr. W. H. Beveridge, Mr. 
J. T. Brownlie, Mr. W. Dawtrey, Mr. Alexander Duckham, 
Mr. Charles Duncan, Mr. Charles Ellis, Mr. J. Kaylor, Miss 
Macarthur, Mr. W. Mosses, Mr. C. F. Rey, Mr. Allan M, 
Smith, Mr. G. H. West. Secretary, Mr. R. C. Davison, 
6, Whitehall-gardens. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


ZEPPELIN AND AEROPLANE RAIDS. 


Srr,—I have read with considerable interest the excellent 
article on the above subject in your issue of the 17th inst. There 
is, however, no doubt that from a strict engineering point of 
view, i.e., the distance traversed and weight carried, the 
Zeppelin is an accomplishment which is really of small value 
when considering the “ cost.’’ There is no question whatsoever 
that the heavier-than-air machine offers the safest investment 
for British capital. By that statement I do not mean the 
insignificant toy aeroplanes which the British Government have 
so far supported with public money, for this type of aeronautical 
vehicle offers very little chance of commercial improvement 
with regard to its “flying” or “ weight lifting ” efficiency. 

The copying of Nature’s aerial vehicles in the form of “ birds ”” 
I hold is a mistake, and that “insect” flight offers the most 
fruitful method to investigate more closely. Just the same as 
is the case of an eagle, the present type of ‘heavier-than-air 





machine has to run along the ground, with wings extended, 
before it can generate sufficient upward pressure by means of the 
atmosphere to overcome the force of gravity, and this ground 
run length varies with the temperature and must generally |. 
carried out against the wind, and even then at a great expenditurs 
of power and fuel, both of which drop as soon as the vehicle iy 
on the air. 

On the other hand, a “ wasp” or “ bee” can rise vertically 
or can hover with ease over any particular object, this beiny 
its slowest flight. It is interesting, however, to note that 
“timed ” bees have also been known to fly at a speed approxi 
mating 100 miles per hour, showing clearly that with the sam. 
energy either slow or rapid flying is possible with rapidly pro 
duced impulses on the air. 

Based on some investigations which it has been my pleasur 
to make, I maintain that a higher reacting force per unit powe: 
used can be produced if the air is hit or’ moved with irregular 
motion, in the place of the continuous action of a screw pro- 
peller. The building of these small-powered aeroplanes is, in 
my views, simply a waste of public money, as their small weigh: 
lifting capacity and travelling radius limits their military value. 
The time has now arrived when Great Britain should at least 
copy the Russi by building aer tic vehicles of | from 
600 to 1000 horse-power and three to four tons weight. These 
interesting hi carry as many as fifteen people or their 
equal weight in bombs, and in my views consist of a real “ engi- 
neering ” accomplishment of material value. At the same time 
the Government should encourage the development of “ direct- 
lift” machines, and follow the principles laid down by “insect ’ 
flight. By such the undoubted advantage of the “ hovering’ 
Zeppelin can be more efficiently overcome by the cheaper and 
more practical heavier-than-air machine. It would be a grave 
mistake to allow of much expenditure in the form of building 
large mechanically propelled balloons, such as the Zeppelin 
really is, and representing as it does no real scientific advance, 
with the exception of the internal combustion motors, from the 
days of Montgolfier Brothers. 

London, September 20th. 








Wiiuram P. DurtTNatt. 


RAILWAY PASSENGER ACCOMMODATION. 


Srr,—The announcement of the fact that the London and 
Brighton Railway is now running third-class Pullman cars on 
two of its services should appeal as much to the railway economist 
as to the travelling public. Viewed in relation to present cir- 
cumstances, it opens up a wide field for speculation and dis 
cussion. I would suggest that we may have here the germ of 
an entire revision of our practice regarding railway passenger 
accommodation, namely, the suppression of all classes, except 
one, and the provision of Pullman cars or equivalent accommo- 
dation for such as desire it. 

Our railways, like the rest of us, are, owing to the war, prac- 
tising a very considerable degree of economy. So much so is 
this the case that in many instances rolling stock is being allowed 
to deteriorate as far almost as the limits of safety will permit. 
Nobody grumbles, for we recognise it is imposed not only by the 
dictates of economy, but as a result of our railway workshops 
taking their share with other engineering factories in the pro- 
duction of war-like stores. We may expect the practice to last 
as long as the war, but on the return of peace our railways will 
be faced with the necessity for the restoration of their passenger 
rolling stock to its former condition. To wipe off the arrears 
of renewals and repairs will involve the expenditure of a great 
sum of money. 

To have a uniform class of passenger rolling stock would, I 
believe, result in an immediate economy in the cost of these 
renewals and repairs, and, in addition, would in many ways 
produce a permanent reduction in the annual ag We 
have all but got rid of second-class accommodation, and we 
are repeatedly told that first-class accommodation in many 
respects does not pay. The abolition of both seems warranted 
from the railways’ point of view. A section of the public would 
strongly object to the change, and taking everything into con- 
sideration I think its objections justified. The proposal to run 
a Pullman car on every train would meet the objection com- 
pletely. An attendant would ride on it to collect the supplement 
fare demanded from those using it. In this way one uniform 
class of ticket could be used, in itself a matter affecting economy 
in no small measure, and the necessity for travelling ticket 
inspectors to detect the fraudulent use of a superior class would 
be avoided. The Pullman car could quite easily be formed in 
one, or in communication, with the guard’s van, so that the 
attendant might also perform the duties wholly or in part of the 
guard or underguard. In many other ways the arrangement 
would secure economy, but the chief advantage would doubtlessly 
accrue from the simplification of upkeep problems. Economy 
could be expected in the immediate future, for even now little 
or nothing needs to be done after a year of neglect to bring 
certain of the first-class coaches or compartments to the level 
of the third-class. To restore them to all their former more or 
less shining luxury would entail far more expenditure than the 
railway companies will probably contemplate with anything 
like pleasure. Rattway Economist. 

London, 8.E., September 21st. 


ROAD SURFACING AND CORRUGATION. 


Srr,—The heavy damage done to roads must be attributed to 
the universal use of twin wheels with which all vehicles carrying 
heavy loads are fitted. If road engineers would follow on the 
lines of the railway engineer and insist on vehicles being designed 
so that the weight carried may be equally distributed over the 
road, as is done on the rails, there would be a very marked reduc- 
tion in road wear. This, of course, means the abolition of the 
twin wheel, which in practice is equally as destructive to the 
tires as it is to the road, owing to each tire under certain con- 
ditions having to carry 50 per cent. greater load than that for 
which it is designed. In proof of this the owners of vehicles are 
called on to bear the cost of fitting on a section of tire greater in 
cost than that necessary were an equal distribution of weight 
placed on each tire. : f ‘ 

The solution of the problem therefore is to design road vehicles 
similar to railway vehicles by using multiple axles. For instance, 
the motor omnibus would have six rubber tires as at present, 
but with six wheels on three axles, the twin wheel being prac- 
tically halved, one placed tandem to the other. The springs 
could then be coupled by compensating levers, so that not only 
would the weight be equally distributed over the road, but each 
rubber tire would carry its fair share of the load, and so allow 
of a lighter section of tire being used. : ’ , 

This suggested equal distribution of weight being carried by 
vehicles brings to light another phase of the question, and one 
which may possibly play a very important part in corrugation. 
I refer to the drive on the twin wheel. It is well known that 
rubber takes an excellent grip of the road ; an equal distribution 
of drive over the roaél may therefore be equally as advantageous 
as a distribution of the weight. There is no more difficulty in 
designing an eight-wheeled road vehicle to transport heavy 
loads over the roads than there is to design an eight-wheeled 
locomotive to run on rails. An eight-wheeled road vehicle could 
carry eight tons and never have more than one ton above each 
wheel as in a locomotive. Part or all of the wheels could 
be coupled, steered or driven. : 

The time appears ripe for the London County Council to take 
the hint and place in service large roomy motor omnibuses to 
supplement tramears, with the object of increasing the number 
of the former to the gradual extinction of the latter, and so 
prepare for the day when electric traction will reign supreme 
underground in the south in conformity with other parts of 
London. 


Brockley, S.E., September 14th. Joun RIEKIE. 
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RAILWAY MATTERS. 





Tae Hampton Court flying junction on the London and 
South-Western Railway was brought into use a short time 
since. The skew bridge over the main lines has a span of 
160ft. and is the longest single span bridge on the London 
and South-Western Railway. The deviation has necessi- 
tated a new down branch line 14 miles in length, with one 
viaduct 336 yards long and another viaduct of 100 yards. 


THE Pennsylvania Railroad Company is instructing its 
signal fitters and testing drivers as to their knowledge 
of signals, by means of a cinematograph installed in an 
inspection car. The car is 44ft. long, is provided with 
40 folding chairs, and the screen is 7ft. by 7ft., giving a 
oft. by 6ft. picture. The screen and cinematograph are 
portable, so that they may be readily removed from the 
car for use in a room or hall. 


A NOVEL feature of the electrification of the Great Falls 
terminus of the Chicago, Milwaukee and St. Paul Railway 
referred to in this column in our issue of August 13th is 
that there are no trolley wires in the engine-shed. These 
have been omitted to avoid accidents to the men, and the 
electric locomotives are taken into and out of the shed 
by current supplied through a flexible cable insulated 
for 2400 volts. A double-throw switch in the locomotive 
cab allows for current to be supplied from either the over- 
head trolley wire or from the cable. 


Goop progress is being made with the construction of 
the Australian Trans-Continental Railway, which was 
recommended for strategic purposes by Lord Kitchener 
during his visit to the Commonwealth. Over 1200 men 
are employed on the western end, and last month a total 
of over 300 miles had been built. Rails were being laid 
at the rate of a mile per day. Similar progress is also 
being made on the eastern end, which is coming west from 
South Australia. It is expected that the line—over 1000 
miles—will be completed by the end of next year. 


In: a public address given by the President of the New 
York, New Haven and Hartford Railway attention was 
drawn to the figures contained in a recent bulletin of the 
Bureau of Railway Economics, which showed that in the 
ten years ended June 30th, 1914, a total of 11,218,686,516 
dollars (over two thousand million pounds) had been paid 
in wages by the railway companies of the United States 
to an average of 1,611,105 men employed by them each 
year. During the year ended June 30th, 1914, the wages 
paid amounted to 45.07 per cent. of the gross revenue of 
the total receipts of the companies. In 1905 the per- 
centage was 40.33. Mr. Howard Elliott added that there 
were possibly 1,500,000 individuals holding the securities, 
in one form or another, of the American railways. 


A TUNNEL 360ft. long on the Southern Pacific Railway 
was closed against traffic in May last owing to several 
falls of earth due to a fire breaking out in some timbering 
in the tunnel. It was evident that the tunnel could not 
be re-opened for six weeks, but it was thought that a 
deviation line round the shoulder of the mountain could 
be built in twenty-one days, and this was decided upon. 
The work was begun on a 450ft. trestle, 90ft. high at its 
highest point, crossing a canyon. The trestle was com- 
pleted in nine days and nine hours from the time the 
material was ordered by telegraph from Oaklands, 350 
miles away. This allowed for a steam shovel to commence 
at the south end and to meet that working from the north 
end, and the deviation was completed in nineteen and 
a-half days. 


In addition to instituting a control for returned empties, 
as mentioned in our issue of September 3rd, the London 
district goods superintendent of the South-Eastern and 
Chatham Railway has established a control for the present 
hop traffic, whereby he is able to advise the hop factors 
each day what traffic will be handed to them the following 
morning. The growers advise the stations what quantity 
they expect to dispatch the following day and for whom, 
and the stations secure the needful wagons. The station 
agent, when he receives the wagons, allocates them to the 
various growers and then sends an advice to the district 
goods superintendent as to what he is doing and the wagon 
numbers. The superintendent then arranges for sufficient 
men, drays and horses, and delivery begins at 6 a.m., the 
hops arriving about midnight. 


AN interesting chapter in the history of rapid transit 
in the city of New York has just been closed by the opening 
of what has been known as the Steinway tunnel, under the 
East River, that connected Manhattan at Forty-second- 
street and Long Island. The tunnel bore this name 
because the late William Steinway, a large property 
owner, was interested in it. A company was incorporated 
to build it in 1887, and a contract was let in 1892, but a 
financial panic stopped it the following year, and the 
scheme lay dormant until the Subway was in hand. A 
contract was then let for the completion of the work, and 
it had to be finished by January Ist, 1907, when the 
franchise expired. Trouble with the public authorities 
delayed the work and the franchise ended with the work 
uncompleted. The scheme was, however, taken over by 
the city as part of the additional subway scheme and has 
now been opened. 


In the concourse of the express level of the Grand 
Central Station, New York, the old City Hall of that city 
could be placed with 28ft. to spare at either end and lft. 
clear on each side. The top of the statue that rested on 
the dome of the City Hall would be about 15ft. under the 
ceiling. The number of passengers handled annually 
increased from 15,750,000 in 1903 to 20,800,000 in 1911 
and to 23,600,000 in 1914. In 1905 982,000 cars entered 
and left the station, in 1910 1,141,000, in 1913 1,227,700, 
and in 1914 1,126,000. They were, respectively, made up 
in 207,800 trains in 1905, 189,000 in 1910, 200,500 in 1913, 
and 182,500 in 1914. The decrease in the number of 
trains is due to more cars being used on the trains in 
consequence of the employment of heavier electric loco- 
motives or of assisting electric locomotives, and to longef 
multiple-unit trains. As a matter of interest and as 
revealing the love for statistics to be found in the United 
States, it may be said that in 1905 there were handled 
1,716,000 pieces of baggage, in 1910 1,765,000, and 
1,804,000 in 1913. 











NOTES AND MEMORANDA. 





On some of the French military lorries there are affixed 
rods which, if a vehicle be tilted at @ severe angle on a 
high-cambered road, swing out, so that should a dis- 
position to overturn be evinced, the tendency is imme- 
diately arrested by the feet on the ends of the rods, for 
these prop the car up by making an easy contact with the 
ground. The action is purely automatic and is often the 
pee of holding up an overloaded lorry, if it be moving 
slowly. 


A RECENT patent by G. A. Macbeth, Wabash Building, 
Pittsburg, Pennsylvania, U.S.A., relates to the production 
of snow-white glass for electric lamp shades, globes, &c., 
which will transmit light without the reddish or yellow 
colour known as “fire.” aluminium compound, such 
as aluminium oxide, and a fluorine compound, such as 
fluorspar, are added to the ordinary constituents for making 
clear glass. The weight of the aluminium is greater than 
the weight of the fluorine. The period of heating is 
frequently less than twenty-four hours. If the mixture 
is heated too long, clear glass may be produced. 


THE Horological Journal records that a huge “ chain 
drive” watch, 157 years old, and at one time worn by the 
father of the famous Boer president, Paul Kruger, was 
put on exhibition recently and drew crowds to a diamond 
merchant's shop in Los Angeles. Valued as an antique 
at £2000, the watch, which is owned by a New York diamond 
importer, is not for sale. Despite its age, the watch is 
still in good working order. It is one of the first models 
of the “ chain drive ” watch, and is two or three times the 
size of a man’s modern timepiece. The watch was manu- 
factured by Beefield in London. It is of silver, having 
two cases, the outer one as a protection for the inner case. 


THE making of piston rings for motor car engines, states 
the American Machinist, is more difficult than at first 
appears. The allowance for expansion depends on the 
heat of the cylinder and piston, this in turn being some- 
what dependent on the amount of metal ‘in the piston 
itself. The practice of one piston-ring maker, who makes 
individual cast rings, may serve as a guide to other sizes. 
For a 3}in. size the ring is cast 4in. outside diameter, rough 
ground, and cut at 45 deg., so as to close to the size required 
for grinding to 3#in., less the clearance. This clearance is 
0.009in. for the upper ring, 0.007in. for the second ring, 
and 0.003in. for the lower. The piston is also ground in 
about this proportion, and the grooves are turned with 
smooth sides. This is a point which seems to be over- 
looked by some motor car builders, the grooves being 
left somewhat rough. The high spots wear down and leave 
the ring loose in the groove and allow “ring slap” in the 


| cylinder. 


On account of the shortage of copper in Germany, 
caused by the war, attention has to be paid to the possi- 
bility of using iron for transmission lines. In one of the 
German technical journals Mr. F. W. Esch develops general 
formule expressing the impedance of single and multiple- 
conductor transmission lines, taking into account the 
permeability of the conductors. Results of tests are 
given from which values representing the ‘‘ equivalent 
permeability ”’ for the particular iron, steel and copper-clad 
steel conductors tested are obtained, these values being 
given in curve form. This ‘‘ permeability’ rises con- 
siderably with increasing frequency and falls with increas- 
ing current density. Although for the same current the 
effect of raising the temperature is to increase the imped- 
ance, increasing the current results at first in a lower 
impedance, due to the change in current density and 
consequently in “equivalent permeability.” After a 
material of as high a conductivity as possible has been 
chosen, the most desirable value for the ‘‘ equivalent 
permeability ” should be sought, taking the temperature 
and current density into consideration. The use of zinc 
or tin-clad steel conductors is suggested. 


UNFORTUNATELY, coal does not improve with keeping, 
but opinions differ considerably as to the extent by which 
it deteriorates, and as to the means most likely to preserve 
it economically. Having got some thousands or tens of 
thousands of tons of coal, preferably at a time when the 
market price is down, what is the best means of preserving 
the fuel ? Three methods of storage at least are available. 
The coal may be piled in stacks, in the open or under cover ; 
or it may be put in bunkers ; or it may be placed in tanks 
which are then filled with water. Bunker storage is 
limited by considerations of capital cost to relatively 
small amounts of ‘coal, but is specially convenient for 
temporary storage, e.g., holding a day or two’s supply 
for the washeries of a colliery or holding fuel on its way 
—through the bunkers—to a boiler installation. The 
cost of a tank store is less than that of an equal over- 
ground bunker capacity, and is justified in very much 
larger sizes by the advantages of wet storage. Ordinary 
pile storage is the simplest and cheapest system, but it 
exposes the fuel to ‘‘ weathering” action, the effect of 
which is to weaken the coal mechanically, reduce its 
heating value and introduce a certain risk of spontaneous 
combustion. 


REQUIRED corrections for thermometer readings in 
connection with the use of these instruments in oil-distil- 
lation flasks have been worked out for several different 
forms of flasks by the United States Bureau of Standards. 
It is shown in a paper recently issued that oil-distillation 
tests carried out in the interval 200 deg. Cent. to 300 deg. 
Cent. may require a stem correction of more than 15 deg. 
Cent., and that different chemists, fractioning the same oil, 
will find quite different results if one applies the stem 
correction and another neglects to do so. The paper also 
gives a simple method by which the chemist can determine 
the total correction that he must apply to the observed 
reading of his thermometer to find the true temperature 
of the vapour in the flask—.e., the total correction due 
to scale error and to emergent stem. The method consists 
in reading the thermometer when naphthaline is boiled 
in the flask, and again when anthracene is boiled. The 
boiling-point of the former has been found to be 218 deg. 
Cent. and of the latter 340 deg. Cent. The amount by 
which the observed thermometer readings differ from 
these two temperatures gives the total correction to the 
thermometer at two points on its scale, and corrections at 
intermediate points can be found by interpolation. 











Ir is reported that the strongest radium mineral spring 
in the world has been discovered at Oberschlema, Saxony, 
and that bathhouses are to be erected there for treatment 
of the wounded. 


Ir is stated that the first official tests have been carried 
out on the Edison nickel batteries to be fitted in the sub- 
marines of the United States navy, and that the results 
are highly satisfactory. Three vessels will, therefore, be 
fitted with these batteries for cruisirig tests. : 


Accorp1nc to the Contract Journal the war has caused a 
decrease in the total value of Calcutta’s foreign trade of 
nearly £32,000,000. Of this total £20,623,353 represents 
the decrease in exports and £11,316,513 the decrease in 
imports. The decrease would have been greater had not 
the enormous foreign demand for jute manufactures inter- 
vened, in conjunction with the British Navy, to prevent a 
collapse of dire menace to British trade in India. A 
sample has been received in England from the Deputy 
Director of Agriculture, Mandalay, of vetted and partly 
degummed Nilgiri nettle fibre for examination, valuation, 
and report. ; 


ATTENTION is being drawn in Germany to an advertise- 
ment published in large type in a Swiss newspaper, asking 
for chemists for France who fully understand the industrial 
manufacture—in a German or Swiss works—of one of the 
following products: Aspirin, antipyrin, salicylic acid, 
phenacetin, pyramidon, veronal, urotropin, &e. Commenting 
on the announcement, a German newspaper states that 
the above German products on account of their good quality 
drove similar French commodities out of the field in times 
of peace, and that now it is sought to discover German 
secrets for small remuneration, only to discharge the 
chemist when the secrets have been revealed. . 


Accorp1nc to the report of Dr. Atkinson, H.M. Inspector 
of Mines for the South Wales division, the total number of 
persons employed at the end of December, 1914, was 
203,990, a reduction of 30,127, which, the inspector says, 
probably indicates approximately the number of miners 
who had joined the colours before the end of the year. The 
total output of minerals was 54,000,000 tons, as compared 
with 57,000,000 tons*in the previous year. The total 
number of accidents during the year was 1554, which in 
368 cases involved a total death roll.of 377. The total 
number of persons injured by reported accidents was 1260. 
Dr. Atkinson reports the increasing and successful use of 
stone dust for rendering coal dust non-inflammable. 


Tue Ontario Government is exerting its whole energy to 
prevent the export of any nickel to enemy: countries. A 
commission has been appointed to investigate the pro- 
duction and shipment of this: mineral in relation to the 
conditions created by the war. It is expected that as a 
result nickel refineries will be established in the province 
capable of handling the entire output of this metal under 
official observation. The practice is at present to convert 
the ore into matte in Ontario and then dispatch it to 
refineries in the United States. This system has never 
been entirely satisfactory as regards the question of expense, 
and this alone makes it very desirable that the metal should 
be handled from mine to market entirely in the Dominion. 


THE death is announced of M. Romannotti, a well-known 
naval engineer and designer of submarines. M. Roman- 
notti collaborated with M. Zedé in designing the Gymnote, 
the first French submarine, the plans of which were drawn 
in 1885, the building of the vessel being begun in the follow- 
ing year. This vessel was of 30 tons, and was driven by 
electric accumulators, which gave her a speed of eight 
knots. Four years later—in 1890—M. Romannotti 
designed the Gustave Zedé—248 tons, 12 knots, the first 
submarine in the world really to form part of a navy and fire 
torpedoes. He afterwards made plans for the Mosse— 
158 tons—the Frangais, the Algerian, and military vessels 
of the Naiade type. In recognition of M. Romannotti’s 
eminent services to the French Navy, M. Augagneur, 
Minister of Marine, has decided to give his name to one of 
the French submarines now building. 


Tue British Trade Commissioner for New Zealand (Mr. 
W. G. Wickham) writes to the Board of Trade Journal 
calling attention to a point made by a Wanganui firm regard- 
ing the waste of space in the packing of goods sent from the 
United Kingdom to the Dominion. Mr. Wickham’s corre- 
spondent states that shippers should bear in mind that 
wooden bands put round cases increase the measurement, 
and in. very few instances are these necessary if hooping is 
used. Where a case needed extra strengthening it was the 
practice. of German firms to put supports in the inside 
corners of the cases, where in most instances these did not 
take up any appreciable area of the packing space. Cases 
made to fit such goods as motor tires should be the exact 
size. The firm states that it has recently landed several 
cases in which about an inch of play has been left on either 
side, making a wastage of several feet in the aggregate. 
The Trade Commissioner points out in this connection that 
it may often be overlooked than an extra inch on any one 
of the dimensions of a packing case may involve an addi- 
tional cubic foot of space or even more, which would mean 
a cost for extra freight of about Is. per cubic foot. 


Gotp is found in many parts of the province of Szechuan, 
China, but not always in paying quantities. According to 
a recent report from Chungking, the most important mine 
in Szechuan that has thus far been opened is situated at a 
very mountainous place called Maha, which lies in thesouth- 
western corner of this province about 50 miles north-west 
of Ningyuanfu. The Government is very anxious to 
develop the Maha mine to the fullest possible extent, and 
is now undertaking a thorough reorganisation. Two 
Chinese engineers, who studied mining engineering in 
Belgium, are employing a corps of trained assistants and 
about 1200 miners in the mining work at Maha. Both the 
Government at Peking and the provincial authorities are 
giving them every encouragement, and there is reason to 
believe that this project will finally succeed. New mining 
machinery is needed to carry on this work to the best 
advantage. This opportunity is exceptional, inasmuch as 
the installation of a plant at Maha would doubtless result 
in further business, since not only gold is found in the 
western part of this province, but antimony, iron, lead, 
silver, and copper also occur in considerable quantities, 
and will be mined eventually by up-to-date methods. 
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Neglected Markets and the War. 


Wirn the cessation cf imports from enemy 
countries the decrease of traders’ stocks in this 
country of a number of articles, the foreign origin 
of which had been scarcely suspected, has caused 
some inconvenience. As might have been expected, 
the time-honoured accusation of stupid want of 
enterprise on the part of British manufacturers has 
been general, and the old fallacy has been revived 
that we cannot compete with the superior trained 
technical skill and low wages of German workers. 
Although the difficulties caused by our home indus- 
tries being suddenly thrown upon their own resources 
have been frequently annoying and expensive, the 
situation is not without its value. For many years 
past large slices of colonial and foreign trade in manu- 
factured goods have been allowed to pass into alien 
hands, and possibly nothing could have shown us 
so clearly as the present inconvenience the causes 
which have led to this, and the best means of remedy- 
ing them. The idea that our workmen and designers 
are behindhand in technical ability is also shown to 
be fallacious. With regard to all articles in which 
the most skilful technical design, the best materials 
and the finest workmanship are desirable, the German 
manufacturer has had very little chance in competing 
with us. In all articles where such qualities are 
essential he has had none at all. In the years before 
the war one would as soon have thought of importing 
a German battleship as a German bicycle, and the 
German chronometers imported were probably no 
more in number than were the German locomotives pur- 
chased. As we were equally successful with countless 
small articles produced almost entirely by mechanical 
processes, there is no valid reason, saving lack of 
labour, why we should be now in want of any articles 
hitherto made abroad. Certainly there is no reason 
why we should need them in the future. Germany’s 
successes, as judged by the goods which have been 
lacking since the war, were confined mainly to 
articles in which it was possible to exercise economy 
by reducing skilled labour to a minimum, and to 
design with an eye to expediency rather than 
reliability. 

In the typical successful German product every 
part is adapted to its work with a minimum of expense 
and a nice appreciation of the probably short life 
required of the whole. Non-essentials are skilfully 
eliminated. Brasswork or expensive material is 
used only where its presence is absolutely necessary ; 
light stampings take the place of machined castings ; 
and where finish is required, nickel plating is used 
instead of polished surfaces. The whole is adapted 
to the pocket of the purchaser as skilfully as it is 
adapted to meeting his immediate needs. Occasion- 
ally it suffers from excessive economy, but not always, 
and when the economy exercised is judicious, so 
that the article can be depended upon to last as long 
as it is wanted to, it serves its purpose as well as 
an article which outlives its usefulness; hence, the 
latter is a less attractive investment, even though it 
may be intrinsically better, and may offer intrinsically 
a better bargain. There is no economy in wearing 
broadcloth near machinery, even though one may 
be able to buy it at cost price. In some measure, and 
with due discretion, we must follow this example. 
No one would expect British manufacturers to 
compete in cheap unreliable articles, but the war has 
undoubtedly shown us that there is large scope in 
many directions for articles in which the purchaser 
can obtain what he requires at a less cost than has 
hitherto been possible in this country. Goods which 
efficiently fulfil their object, even though they are 
obviously cheap and are quite innocent of unnecessary 
finish, ought not to be considered unworthy to bear 
the name of any firm, however eminent. Our pride | ‘ 


in our work and our jealousy of our reputation have 
hitherto stood in our way in this respect. 


Whilst 





the average German manufacturer is a trader first 
and a mechanician afterwards, the average British 
manufacturer is generally a craftsman by inclination 
and tradition and a trader only from necessity, 
who so long as he can earn an honest competence 
for himself and his workmen by turning out articles 
which satisfy his eye and comply with his high 
standard of quality, is not always careful to differen- 
tiate between qualities which are essential and those 
which are merely desirable ; and he is not any too ready 
to change his methods and to upset and extend his 
works in order to compete for a larger trade in what 
he considers inferior productions. Being somewhat 
slow in making up his mind to discard processes 
which he knows to be trustworthy, or to scrap 
machinery which has served him well, he is some- 
times apt to get a little behind in the industrial 
race. But given the stimulus of a new demand he 
may be trusted to meet new problems with energy 
and success, and may be expected to display more 
sympathy than before with the view, so often ex- 
pressed by would-be colonial buyers, that articles 
constructed of materials better than is required, 
stronger and heavier than is necessary, and finished 
with an excellence which is superfluous, are really 
extravagant and wasteful and cannot compete with 
those which, whilst less costly, are no less efficient 
during the period of their usefulness, a period which 
is not necessarily determined by the strength and 
reliability of the article itself. No universal panacea 
for lost trade can be prescribed, but probably one 
very serious weakness in the past may be traced to 
the tendency of British manufacturers to prefer at 
all costs to confine themselves to the production of 
articles of the best quality, and the frequency with 
which they have in the past referred inquiries for a 
more cheaply made but no less requisite and honestly 
efficient article to “the people who do that class of 
work,” without troubling to inquire where such 
people existed or what country might elbow its way 
into our markets through the opening thus offered. 

Old prejudices die hard, and it will be difficult for 
the heads of old-established businesses to risk a 
hard-earned reputation for excellence by turning 
out goods which are below their traditions of quality 
and finish. It is not always easy to be wise, even 
after the event, and though the lesson of the war may 
be plain it will not necessarily be pleasant, even 
though it may be profitable, to apply. But if the 
inconveniences of the present situation can teach us 
that no British engineer or manufacturer will be 
doing his duty to his country or his craft if, by slack- 
ness or prejudice, he leaves any field of honest em- 
ployment for British workers open to ambitious 
foreign competition, those temporary troubles will 
at least be well repaid. 


Workshop Fatigue. 


Amoncst the papers set down for reading at the 
meeting of the British Association in Manchester 
which were expected to throw some light on war 
problems was the report on “ The Question of Fatigue 
from the Economic Standpoint,” which was to be 
presented by a Committee of Section F—Kconomics 
and Statistics—of the Association. What hopes the 
title of the paper held out were dashed by the paper 
itself. The Committee has done its work on broad 
lines, and has not been deflected from the rigid 
scientific course it had laid out by any temporary 
requirements. The report says nothing directly 
about war workers and war working; it gives no 
direct hints to managers and foremen, and it only 
puts forward one “conclusion” that might be 
rapidly applied, but almost certainly will not be. 
On the other hand, it gives a great mass of statistics 
and a great many quotations from students of work- 
shop economics. All these things are, if we may so 
put it, of the nature of pile driving. The Committee 
is trying to build up on very shaky and uncertain 
ground a firm foundation, and it is endeavouring to 
do so by striking down into firmer soil below. 
Another and a quicker way of consolidating a 
foundation is to make a concrete raft, and one may 
be forgiven for wishing that the Committee had 
adopted that plan, at least as a temporary expedient 
to carry us through the exceptional period of the war, 
and had constructed some kind of a superstructure 
for present needs. But the Committee may have 
decided that a similar body appointed by the Govern- 
ment for the purpose of studying these very questions 
in connection with war work might be trusted to 
deal with practical applications of the science of 
fatigue. 

We have said that the Committee offers but one 

“conclusion” of its investigations that might be 
quickly adopted. As it comes at the very end of 
long, and in many respects a very tiring report, i 
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is not unlikely to escape attention, but as it is the | 


single practical point of immediate value we shall 
devote a little space to its consideration. Basing 
its views on a number of instances which we need not 
specify, the Committee advances the proposition 
that the “ rest-pause ” leads to higher efficiency and 
a greater output. “A break in the work,” it says, 
“would seem to shed its influence all round; it 
causes a bracing excitement that avoids accidents 
beforehand, and brings on after it a new lease of 
working capacity. More important than the length 
of working day seems the length of spell: the 
splitting up, the breaking up of continuous periods 
of work.” This phenomenon has been discussed by 
“* scientific management ” men for some time past, 
but in few cases has it ever been tried, and we can 
call to mind no British engineering firm which puts 
it in force. It is one of those things which are on 
the face unlikely, and which even when they are 
proved true have to be enforced by education. To 
ask the average machine shop manager to believe 
that shutting down the whole shop, or a whole 
gang of tools, say, for five or ten minutes at the end 
of every hour, and insisting on the workers resting 
meant a greater actual output, would be to ask too 
much. ‘To throw away something like an hour's time 
or more on the shop every day and to allow the work- 
people to idle through it at your expense seems an 
incredible way of increasing workshop efficiency. It 
is so incredible that it certainly will not be generally 
adopted in the present “ crisis,” and we may safely 
say that it will take many years of education of both 
managers and men to convince them that it is sound. 
When we know the opposition that there is even to 
the eight hours’ day, in spite of the testimony in its 
favour of works that have adopted it, we cannot 
doubt that there will be much greater opposition to 
the “ rest-pause.”” But we are far indeed from saying 
that the Committee is wrong ; it may have seized upon 
a new economic truth of very great value. It may 
be able to show upon “ psycho-physiological ” grounds 
that the “rest-pause” is scientifically sound, and 
it may be able to prove on statistical grounds that 
it is economically profitable, but a good deal more 
water must flow under the bridges before it will 
bring conviction to the works manager, whose opinion 
is that the workmen may, only too well, be trusted 
to look after themselves and that the ca-canny 
policy, openly advocated by many trades unions, 
makes any enforced rest unnecessary. In any case, 
no general rule is possible. The nature of the work 
must be considered. Whilst some jobs are so varied 
that they provide a continual relaxation of particular 
muscles and particular cells of the brain, others are 
so monotonous that the same muscular and mental 
effort is demanded hour after hour. In the latter 
case, the rest-pause may prove directly beneficial, 
whereas in the former it may have little or no good 
effect upon the output. Then again the age and sex 
of the workers must be considered. It is probable 
that adult men can stand a longer run of continuous 
monotonous work than boys and women without a! 
falling off in efficiency and a rise in the number of 
accidents to the work or person. Under the strenu- 
ous condition of shell-making by women in one of 
W. Beardmore and Co.’s munitions factories — 
described in our issue of September 3rd—a short 
break for tea is allowed in the afternoon. It would 
be interesting to know if any investigation has been 
made of the effect of a similar break in the fore- 
.noon. The fact is that the cases where this branch 
of scientific management has been tried are too rare 
and too exceptional to allow of any definite decision, 
and we must wait till further statistics have been 
collected or further deliberate experiments have been 
made. 


We have dealt with a single subject out of many 
that the report takes up, but some indication of the 
nature of others may be found in another column. 
It was inevitable, in view of the Section before which 
it was presented, that the report should be statistical, 
rather laboured and freely sprinkled with a kind 
of scientific salt. The result, we fear, will be that it 
will repel the very men it ought to attract. It is a 
pity that the attention which should be directed upon 
such practical points as the influence of bad lighting 
and bad ventilation on the output of workshops 
should be deflected by rather academical theories, 
reduced to schedules, about the phenomena of fatigue, 
and so on. The Committee is no doubt right in 
endeavouring to find a scientific foundation for its 
future work, but with such a very complex subject 
as humanity in a workshop it may spend years doing 
that and never reach a conclusion which is of practical 
value to the works manager. At the present moment, 
and for many a long day to come, the motto must be 
“ Do something ; do it, do it.” There are occasions 
when too much time may be given to thought and 


The Troop Train Disaster. 


Havine regard to the fact that it was the most 
serious railway accident on record we have felt 
justified, notwithstanding the great demands on our 
space just now, to deal on another page at some 
length with Colonel Druitt’s report on the terrible 
disaster that occurred at Quintinshill on May 22nd 
last. The evidence given at the Board of Trade 
inquiry was reviewed in THE ENGINEER of May 28th. 
The circumstances that led up to the accident and 
the irregularities that contributed to the double 
collision were then related. Some additional informa- 
tion, i.e., the composition of the troop train, the 
positions taken up by the four engines concerned in 
the smash, and that the drivers of the express had 
only 278 yards’ warning before running into the 
débris is, however, now given to us. We find in 
Colonel Druitt’s conclusions ample corroboration for 
many of the views we put forward in our editorial 
columns in the same issue. We then, for instance, 
advanced the well-considered opinion that only a 
small percentage of the fatalities occurred from the 
subsequent fire. As to this, Colonel Druitt says that 
it may be confidently hoped that few, if any, of those 
who were burned were conscious when the fire reached 
them. We spoke also of the prevalent congestion as 
an explanation for the local train having to be 
shunted on to the up line, and we now read that the 
traffic on the Caledonian into and out of Carlisle had 
at the time increased by 40 per cent. in each direction, 
so that, as the inspector remarks, the traffic conditions 
were quite exceptional. Our views, too, as to the 
part played by gas are also confirmed. The ashpan 
of the troop train engine, which lay on its side, was 
forced in and the fire-bars were displaced, so that the 
live coal had free access to the débris. Colonel Druitt 
says that he considered that a fire would have occurred 
even if all the vehicles‘ had been fitted for electric 
lighting. How fierce the fire became can perhaps be 
judged from the fact that all the coal left in the four 
tenders was consumed. We concluded our editorial 
observations by saying that had the up line at this 
point been track-circuited the signal for the troop 
train could not have been lowered, adding: “‘ Such 
safeguards are, however, only used in places where a 
signalman’s view is indifferent. In this case the view 
could not be improved.” On this point Colonel Druitt 
remarks: “ If a place like Quintinshill is to be fitted 
with track circuit, it means that every signal-box on 
a main line is to be fully provided with this device 
on both lines between the home and starting signals. 
This is not practicable at the present time, nor will 
be for a great many years, as the device can only be 
introduced gradually, as the necessary apparatus and 
funds for their instalment can be provided.” A point 
not before mentioned by us, seeing that we had not 
the facts, and one that demands attention, is the 
composition of the troop train. Nearly all its fifteen 
passenger vehicles were old six-wheeled stock, with 
oak underframes, and the wreck was so complete 
that its length, including the engine, was compressed 
into about 67 yards from the running length of 213 
yards. Contrast this with what happened to the 
express, which weighed, empty, 608 tons as against 
the 434 tons of the troop train, empty. As all 
but one of the thirteen West Coast Joint Stock 
vehicles on the express had underframes composed 
entirely of steel, the rear nine vehicles were but little 
hurt by the collision. The sequel to this terrible 
disaster was the conviction and sentence last week of 
the two signalmen, for whom there is but little sym- 
pathy among the public and among their fellow- 
servants. 








INSTITUTE OF METALS. 


THE autumn meeting of the Institute of Metals was 
held in the rooms of the Chemical Society, Burlington 
House, on September 17th, under the presidency of 
Engineer Vice-Admiral Sir Henry Oram. 

The selection of the evening for a meeting which 
has usually been held during the day, to some 
extent fulfilled the object sought, which was to secure 
an attendance of members who in the present condi- 
tion of the industrial world would be debarred from 
attending a morning or afternoon meeting. Probably 
the attendance fell short of expectation, and in any 
case it was inevitable that the attempt to discuss a 
number of papers in the two hours over which the 
meeting extended should fail. The decision to take 
all the papers as read and to leave the whole time 
available for discussion was an obvious step in the 
circumstances, and it is one which might be imitated 
by other societies, where the attempt adequately to 
discuss a number of papers in a short time often limits 
the usefulness of such gatherings. 

Ten papers were listed for discussion, and the place 
of honour was given to the most. practical and inter- 
esting of these, that by Mr. W. B. Parker on “ Alloys 








too little to action. 


for High-speed Superheated Steam Turbine Blading.”’ 





Mr. Parker, in introducing’ the paper, pointed out 
that the main object of his paper was a practical 
attempt to discuss the character of the troubles met 
with during the use of turbine blades, the intrepreta. 
tion of certain data used in their specification, and the 
conditions under which the materials for making 
turbine blades had been used. He hoped it would 
lead to a more serious consideration of the problen, for 
producing better materials for the manufacture of 
turbine blades. We hope to deal with the paper fully 
in a later issue. 

Professor A. K. Huntington said the paper was really 
valuable because it took them out of their ordinary 
groove, and he hoped it would lead to other papers 
with a practical end. What the author said on the 
question of elastic limit and yield point was of yreat 
practical moment. The usual specification mace it 
very difficult to deal with the yield point problem, and 
the present means of determining the elastic limit were 
not satisfactory. The system of .003 elongation on 
2in. appeared to be an admirable one, and a rational 
way of dealing with the subject. That was the posi- 
tion taken up by Mr. Parker. It was more satisiac- 
tory to specifyin this way than to talk about the elastic 
limit and the yield point. The Government inspectors 
had a gauge which fitted between shoulders and 
measured a 2in. length, and the other side of the 
gauge was distanced to measure the additional exten- 
sion from .003. That gave a more satisfactory result 
than measuring with a compass and dividers, no matter 
how fine the points were. When, however, full scien- 
tific investigations were needed a greater length was 
necessary. In a paper he had read at the spring 
meeting he had pointed out that copper alloys did not 
give up the work put upon them until a very high tem- 
perature was reached. The alloy he was working with 
then had to be put at a heat of over 800 deg. Cent. 
before it gave up its work entirely. Additional work 
in this direction might be very desirable. He endorsed 
what had been said on the subject of nickel alloys, and 
he knew of one case where after nine years’ working 
blades made of that alloy were as good as the day they 
were first put in. 

Dr. W. Rosenhain said that Mr. Parker had done 
good service instating the things which he and other 
manufacturers would like to have, some of which he 
would no doubt get in due course. It was to be 
regretted that in entering on the difficult subject of 
elastic limit Mr. Parker had given more attention to 
the work of German investigators than to that of the 
National Physical Laboratory, which was a little 
nearer home. He would ask Mr. Parker to be cautious 
in putting forward definitions of elastic limit which 
differed from the accepted practice of the Engineering 
Standards Committee. It was necessary to be careful 
in using new definitions because scientific word con- 
fusion was bad enough already. What was wanted 
for the non-ferrous metals was a standardisation of 
methods of testing, and he hoped that research work 
would be taken up seriously. What was really desired 
was to find out the stresses the material would stand 
indefinitely at the working temperatures to which it 
might be exposed. The Wohler test at high tempera- 
tures would meet the case. The measurement by 
gauge of accuracy between shoulders to .003 should 
be easy if the material remained straight during the 
test. With regard to research work it appeared to 
him that the use of pure nickel should be looked into 
very carefully as well as of alloys very rich in nickel. 
Cobalt was another material which was eoming into 
prominence, and it possessed very remarkable pro- 
perties, being non-corrodible. 

Mr. F. O. Hudson expressed the hope that the paper 
would lead to a standardisation of methods of testing 
non-ferrous alloys because the methods which applied . 
to the testing of steel were not applicable. i 

ProfessorC.A.Edwards referred to some experiments 
he had recently carried out with a steel which con- 
tained 6 per cent. of chromium and .56 carbon. That 
steel was perfectly malleable for ordinary manufac- 
turing purposes, could be hardened much more 
rapidly and accurately than carbon steels, could be 
tempered to any degree of hardness that might be 
required, and was capable of retaining that hardness 
at very high temperatures. It was possible to get 
a hardness of a Brinell figure of approximately 450, 
which would remain permanent at about 600 deg. Cent. 
It was found also that that steel was practically non- 
corrodible. 

Professor Thomas Turner believed that the paper 
marked a new stage in the history of turbine blading. 
The author had indicated in the clearest way the 
needs of the manufacturer if satisfactory results were to 
be obtained inservice. He had also suggested the lines 
of research which should be followed in any attempt 
to use non-ferrous metals for turbine blading, and his 
suggestions ought to bear fruit in settling disputed 
points. A’question of broad general interest raised 
in the paper related to the way in which tests should 
be conducted. In his opinion it was not a matter for 
the engineer but for the metallurgist. 

Mr. J. T. Milton disagreed with Professor Turner on 
the question of testing. He agreed that for researc 
purposes the question of elastic limit was very import- 
ant, and research testing was necessary to determine 
the kind of material suitable for the engineering pur- 
poses required. The machine used for commercial 
testing should be designed, however, to determine 
whether the article produced met the conditions under 
which it had been sold. It was impossible in works 
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testing to give the necessary time to measure the elastic 
limit, which could only be done by an ultra-scientific 
method. The engineer had to focus his attention on 
sce property of the material which could be promptly 
and accurately tested, and it was well that such refine- 
monts as yield point and elastic limit should be left 
out of commercial specifications. As regarded ordi- 
nary structural material and bridge material, the 

British Engineering Standards Committee left out 

of question the elastic limit, and he thought it had 
acted wisely in so doing. It was a point very easily 
jockeyed in the test house, and if a test were applied 
which showed that the material was suitable to build 
the bridge or other structure for which it had been 
bought, that, in commercial testing, would meet the 
case. 

rhe President said that, speaking as Engineer-in- 
Chief of the Navy, he would remind the meeting that 
thoy had millions of turbine blades working in the 
Navy and giving perfect satisfaction over years of 
service. They had obtained ample strength and no 
trouble from corrosion or erosion provided they did 
not get salt water in the boilers. They did not use 
superheating in the Navy except in a few instances. 
He would not like the meeting to get the impres- 
sion from what had passed that night that the 
sritish Navy was in a parlous position with regard 
to turbine blades. No doubt improvements would 
be effected in the future, and that was the object of 
the paper. It was a doubtful question whether the 
scientific tests referred to could be made to meet com- 
mercial requirements. With regard to brass alloys, 
he would point out that the question of cost was a 
very important one. 

Mr. Parker, in replying on the discussion, referred to 
the importance of those in charge of a laboratory main- 
taining close touch with the engineers. More time on 
testing might well be spent in most works to-day, as 
in many shops steel testing had degenerated into steel 
smashing. To attempt to save twenty minutes by 
eliminating a test on material for a machine which was 
to cost £6000 was seeking economies at the wrong end. 
With regard to the question of special stcels referred 
to by Professor Edwards, he hoped to deal with this 
question of nickel and chrome steel in collaboration 
with Professor Arnold before the Tron and Steel 
Institute. 

The other papers presented to the meeting were :— 
“The Micro-Chemistry of Corrosion: Gun-metal. 
Part IV.,” by Dr. C. H. Desch and Mr. H. Hyman ; 
* Metallic Crystal Twinning by Direct Mechanical 
Strain,’ by Professor C. A. Edwards; ‘‘ Notes on the 
Copper-Rich Kalchoids,” by Professor Paul H. M. P. 
Brinton and Professor Samuel L. Hoyt ; ‘“‘ The Con- 
stitution of Brasses containing Small Percentages of 
Tin: A Contribution to the Study of the Ternary 
System, Copper-Zinc-Tin,” by Dr. O. F. Hudson and 
Mr. R. M. Jones ; ** Structural Changes in Industrial 
Brasses *’ and “‘ Hardness of Copper-Zine Alloys,”’ by 
Dr. D. Meneghini; ‘‘The Physical Properties of 
Metals as Functions of Each Other,” by Mr. A. H. 
Stuart ; ‘‘ Detection of Internal Blow-holes in Metal 

Castings by Means of X-Rays,” by Mr. C. H. Tonamy, 
and “‘ A Thermostat for Moderate and High Tempera- 
tures,” by Mr. J. L. Haughton, M.Se. and Mr. D. 
Hanson. 

It was announced that Dr. G. T. Beilby had been 
elected President of the Institntion in succession to 
Sir Henry Oram. 








EXPLOSIVES AND ACCIDENTS. 


Tue Thirty-ninth Annual Report to the Home-office of his 
Majesty’s Inspectors of Explosives was published recently. 
It deals with the year 1914 and it contains, as usual, a 
large amount of interesting information regarding the 
manufacture, storage, package, conveyance, &c., of 
explosives of different kinds. It also discusses the acci- 
dents and explosions which occurred during the year, and, 
following our usual custom, we propose to give an abstract 
of what is said regarding the latter. 

It appears that during the year the number of accidents 
by fire or explosion of which the Department had cognis- 
ance was 447, and they caused, as far as is known, 66 
deaths and injuries to 423 persons. The number of 
accidents was less than in the year 1913, when there were 
498, but is above the average for the last 10 years, which 
works out at 434.5. The number of deaths is, curiously 
enough, exactly the same as in 1913 and 1910, and this 
figure—66—not only exceeds tlie decennial average by 
9.9, but is the highest met with during the 10 years. 
Che number of injured is not only 62 fess than in 1913, 
but is also 10.9 below the decennial average. The total 
number of accidents as well as the numbers killed and 
injured during the 10 years is given in Table I.:— 


TABLE J. 
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Over 91 per cent. of the accidents causing death or 
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under miscellaneous conditions to which the controlling 
provisions of the Explosives Act of 1875—under which 
the Department works—do not apply. These accidents 
resulted in 44 deaths out of the total of 66 and in 375 out 
of 423 cases of inj There were in all 97 accidents 
during manufacture, keeping and conveyance—to which 
the provisions of the Act do apply—but of these 97 only 
35 were attended with personal injury, while of the 350 
accidents which occurred during use, &c., none which were 
‘free from personal injury came uhder the notice of the 
inspectors. 

The 35 accidents occurring in manufacture, keeping 
or conveyance caused 22 deaths—four more than in 1913— 
and 48 injuries to persons, this number being 10 less than 
in 1913. In Table II. are given the numbers of accidents, 
deaths and injuries divided under different headings :— 


TABLE II. 


























Accidents causing loes of |S sl we 
life or bodily injury. 28 g5| og 
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Manufacture... .......| 38 | 21 41 | 50 | 
Keeping eye ee oe Sat 1 7 1 3 
0 ee eee = a _ | 2 2 
Use and miscellaneous® .. 350 | 44 375 —- 350 
Totals 385 | 66 43 | ee 447 
| | 


* It js explained that under this head are included all accidents which 
occurred in the use of explosives, and i diately ted therewith ; 
a'so accidents in thawing nitro-glycerine preparations, and others arising 
from miscellaneous causes not within the prohibitions of the Act. In 
fact, this group comprises all accidents occurring under circumstances 
not immediately co. trolled by the Act. 





The accidents—92—occurring in factories, that is-to 
say, during manufacture, were 25.6 in excess of the 
decennial average, but 64.1 per cent. of them were un- 
attended with personal injury. Many of the accidents 
were, in fact, of quite a trivial character, but all accidents, 
no matter how trifling, have to be reported to the Depart- 
ment. The number of deaths during manufacture—21— 
was, unhappily, a good deal above the average for the 
last 10 years, which was 7.7. The number of injured 
—41—-was also 11.5 above the average. 

The report deals in detail with the various accidents 
and with the substances which caused the accidents, but 
we only propose to give the names of the substances and 
the number of accidents—in brackets—which took place 
during their manufacture :—Gunpowder (11); bobbinite 
(1); blasting gelatine or gelignite (1); cordite (4); nitro- 
glycerine (9); gun-cotton (1); picric acid (1); experi- 
mental powder (1); small-arm nitro-compound (2) ; 
tonite (1); cap composition (4); fulminal composition 
(3); fulminate of- mercury (1) ; fuse head composition (1) ; 
fuse composition (1); railway fog signal (1); percussion 
caps (9); rim-fire cartridges (3); detonators and electric 
detonators (26); torpedo igniter (1); firework composi- 
tion (1); fireworks (3); and fires (4). 

There were three accidents in keeping explosives, 
which compare with six in 1913. Two of these accidents 
were on registered premises. In the first the manager 
of a co-operative store opened the powder safe with a 
lighted candle in his hand and an explosion at once 
occurred. The man himself was hurt so badly that he 
subsequently died, and four other persons who happened 
to be in the shop at the time were injured. In the second 
a shop assistant, when striking a match, ignited a small 
packet of gunpowder behind the counter. This caused 
the building and another adjacent to it to catch fire. One 
person was seriously burnt and two others received minor 
injuries. The third accident in “ keeping” explosives 
was due to a fire followed by an explosion of a considerable 
quantity of gelignite in a cabin where the explosive was 
being illegally stored. 

There were two accidents during conveyance, but no 
persons were injured. In the first a consignment of 
cheddite packed in four cylinders, and 750 electric 
detonators packed in a cylinder with wood wool in the 
usual way, was being conveyed by a goods train from 
Rosslyn Castle station. The train had proceeded only 
a few miles when the electric detonators exploded and 
blew out the end of the van in which they were. One of 
the cylinders containing cheddite escaped damage, but 
the cheddite in the other three cylinders was destroyed, 
the cylinders having the appearance of having been 
subjected to fierce heat. It appears that some straw 
which was in the wagon caught fire and that this caused 
the detonators to explode. 

The second accident occurred during the conveyance 
of an old centrifugal machine on a steam wagon. There 
was suddenly a loud explosion, the basket of the centri- 
fugal being blown over a hoarding 15 yards away and the 
casing of the centrifugal split open and portions: of it 
broken away. There was an exceedingly heavy gale 
blowing at the time, and windows, sashes and doors in 
the path of the wind were damaged by the explosion. 
The wagon itself was but little damaged and no one was 
hurt. The accident is thought to have been due to some 
gun-cotton secreted between the basket of the centrifugal 
and the outer casing, which either caught fire from a spark 
from the engine or was detonated by friction in some 
manner. 

The report then deals with the accidents “in use and 
miscellaneous.”” There were 350 of them, this number 
being 53 less than in 1913. By far the larger number of 
these accidents were connected with blasting. Forty-four 
persons were killed—four less than in 1913—and 375 were 
injured—52 less than in 1913. It is pointed out that 
although these accidents do not come directly within 
the controlling influence of the Explosives Act, which 
does not deal with the use of explosives, yet the inspectors 
feel it their duty to study them, and whenever it appears 
to them that preventive measures should be taken to 


notice of those concerned and urge their adoption, but, as 
is pointed out, they have no statutory power to enforce 
their suggestions. In Table III. the accidents are classified 


so as to show the number of accidents occurring in different 
operations and the numbers of deaths and injuries caused. 
Of the accidents coming under the letter (a) three were 
due to men attempting to fire two or more shots together 


accidents were due to shots fired by means of squibs, 
and in two of these it is known that the squib had been 
shortened by tearing off some of the touch paper—a 
practice prohibited by the Explosives in Coal Mines Order 
of September, 1913. In three of the accidents under 
letter (b) the accident was due to the shot-firer allowing 
another man to couple up the leads to the detonator 
wires while he himself remained at the battery. In each 
case the shot was fired before the man was clear. Of the 
accidents under letter (e), there were several cases where 
two or more shots were prepared and the miner returned 
under the impression that all the shots had exploded or 
that the fuses of some of them were not lighted. Some 
were due to men returning, having mistaken the explosion 
of adjacent shots for theirown. In some the men returned 
after a most inadequate interval, but as showing the 
difficulties with respect to knowing what is an “ adequate 
interval,” one shot is said to have exploded after forty 
minutes and another after an interval of two and a-haif 
hours. 
Tasie ITI. 
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The figures in brackets denote the average number of similar accidents 
during the previous five years. 





As usual, there’ were numerous accidents under letter 
(g), “‘ ramming or stemming” the charge, and the advice of 
former years is repeated in the present report. In addition 
to recommending that care shall be exercised so that 
worn drills which would make too small holes are not 
used, it is advised that (1) the practice of inserting two 
or more cartridges into a hole at a time should be avoided ; 
(2) that wooden rammers only should be employed ; and 
(3) that all nitro-glycerine explosives should be thoroughly 
softened before use. It is explained, however, that even 
with the above precautions the use of undue force may 
always cause an accident. The miner will always, if he 
can, endeavour to ram the charge well home or some of 
his labour in boring the hole may be lost, but even when 
ramming gunpowder sufficient heat to cause ignition 
may without much difficulty be produced by the contact 
of two particles of flint or other hard substance without the 
intervention of iron or steel. 

With regard to the accidents under headings (g), (7) and 
(j), it is pointed out that a frequent source of miss-fires 
and incomplete detonations is to be found in the use during 
cold weather of explosives which have not been softened. 
However, there is ground for thinking that one of the 
general provisions of the Explosives in Coal Mines Order 
of September, 1913, which was to the effect that when 
nitro-glycerine explosives are used, proper warming pans 
shall be provided when necessary, has had a salutary 
effect. A table is given showing that during the last 
fourteen years a total of 574 accidents has occurred under 
the three headings. Of these accidents 417 took place 
during the winter months from December to May and only 
157 during the remainder of the year. These figures 
give the following averages :—Per annum, 41; during 
the winter months 29.8 and during the summer months 
11.2. During the year 1914 there was a total of only 
27 accidents. Of these 16 occurred during the months 
from December to May inclusive and 1] during the rest 
of the year. It will be observed that though the summer 
accidents were much the same as the average, the winter 
accidents showed a considerable falling off. It will be 
understood that these figures only refer to cases in which 
explosives containing over 10 per cent. of nitro-glycerine 
were involved. 

Remarks are made regarding the accidents under the 
remaining headings, but we need not go into them in detail. 
Particulars are also given of “‘ foreign accidents,” “* mis- 
cellaneous accidents,’ and “ outrages.” ‘Sections are 
also devoted to “‘ experiments,” “‘ use of explosives in coal 
mines,” “‘ petroleum ” and “ caleium carbide.” 








CHANGES AT WOOLWICH. 





TuoucH it seems clear that important changes are to 
take place in the management of Woolwich Arsenal, it is still 
uncertain what they are, and whether they are to be of a 
permanent nature. It is rumoured that a civilian board 
is to be appointed, but no official statement to that effect 
has been made. All that is definitely known so far is that 
Sir Frederick Donaldson, who went to Woolwich in Decem- 
ber, 1897, as Deputy Director-General, during the long 
illness of Sir William Anderson, and subsequently became 
Chief Superintendent, has been called to Whitehall as 
Technical Adviser to the Ministry of Munitions, and that 
Mr. Vincent L. Raven has been appointed Acting Chief 
Superintendent at the Arsenal. This appointment is no 
doubt temporary, but it is another feather in the cap of 
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FOUR-CYLINDER ARRANGEMENT, L. AND N.W. ENGINE, No. 1361 
MR, C. F. DENDY MARSHALL, GUILDFORD, ENGINEER 


(For description see opposite page.) 
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THE DENDY MARSHALL SYSTEM OF FOUR- 
CYLINDER LOCOMOTIVE. 


One of the well-known “ Experiment ” class of locomo- 
tives on the London and North-Western Railway, No. 1361, 
“ Prospero,” has been converted to a four-cylinder 
simple engine on @ new system, which is the invention of 
Mr. Dendy Marshall, and has been hauling heavy express 
trains for some months in, we are informed, so satisfactory 
a manner that it is probable there will be considerable 
developments when the present abnormal conditions have 
passed away. : ; 

the principle, which has been patented, is as follows — 
In an ordinary four-cylinder engine each pair of cylinders 
has its pistons with their motions opposed to one another, 
id also that of the valves, one valve being worked by 
meens of a rocking lever, which reverses the direction. 
If, however, one cylinder of a pair has its valve arranged 
with inside admission, the other having outside admission, 
then the motion of the valves is synchronised instead of 
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FRONT END OF CONVERTED ENGINE 


being cpposed. In the case of an engine with one cylinder 
in advance of the other and driving separate axles, the 
valves in the Dendy Marshall system are arranged on 
the same centre line, with a continuous spindle actuating 
them both tandem fashion. Up to the present this form 
of the invention has not been tried, but, we understand, 
there does not seem to be any objection to it, while the 
advantages to be gained are claimed to be _ perfect 
synchronism and exactly equal port opening, independent 
of any wear, together with a reduction in the number of 
parts. 

In the case of engines like the ‘‘ Prospero,” with all 
the cylinders driving one axle, the arrangement is some- 
what more complex, but the same results are produced 
by arranging the cylinders so that the front port of one is 
opposite the back port of the other, and they therefore 
take steam together when admitted by a single combina- 
tion valve which serves for both. In practice they are 
disposed in a triangle with the valve at the apex, but in 
order to show the action more distinctly an imaginary 
section is given herewith, drawn as if the valve and 
cylinders were all in the same plane, as, indeed, they 


Inside Cylinder 






Outside Cylinder 
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DENDY MARSHALL CYLINDER ARRANGEMENT 


could be if there was sufficient width available. The 
spaces marked L on the engraving are filled with live 
steam, and those marked E communicate with the exhaust, 
the end spaces being preferably connected by means of 
passages through the valve. The-half circumferences of 
the two end ports opposite their respective cylinders are 
blocked up in order to reduce the area to the same as that 
of the middle port, only half of which is available for each 
cylinder. The disc marked A is merely a dummy for the 
purpose of keeping the valve in equilibrium. It might, 
we learn, equally well be placed at the other end of the 
spindle. After this explanation the details given on 
page 300, which have been kindly supplied by Mr. Bowen 
Cooke, will be easily understood. A somewhat similar 
valve, it may be remarked, has been used in Italy, but in 
that case the ports of one of the cylinders were crossed 
over, which is said to be an undesirable arrangement for 
several reasons. Later on we hope to publish some 
indicator and dynamometer diagrams obtained from this 
interesting engine. Meanwhile inquiries may be addressed 


AUTOMATIC ELECTRIC CONTROL FOR | 

HYDRAULIC ACCUMULATORS. 

THE application of automatic electric control in engineer- | 
ing workshops frequently results in improved efficiency. 

In the case of hydraulic accumulators used, for instance, | 
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Fig. 1—UPPER TAPPET SWITCH 


for shell presses, the advantage of the system are very 
marked, for it not only reduces the wages bill but also 
ensures continuity of service without wasting current. 

















Fig. 2—LOWER TAPPET SWITCH 


Furthermore, it protects the motor against irregularities 
of supply, overloads, and injury which frequently results 
from careless starting by hand. 
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Fig. 3—-MASTER SWITCH 


The Igranic Electric Company, of 147, Queen Victoria- 
street, E.C., manufactures an automatic equipment 
of this description which is said to have proved very | 
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Accumulator at Top 
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to the inventor at Chinthurst Lodge, Wonersh, Guildford. 


satisfactory wherever it has been tried. The apparatus, 
which is applicable to direct-current or alternating- 
current motors, comprises in each case a main control 
panel and two tappit switches—see Figs. 1 and 2. These 
tappet switches are fixed so as to be operated by a tappet 
attached to the accumulator, and they govern in turn 
the main control panel, the design of which varies some- 
what according to the horse-power of the motor and to 


| whether the system is a direct-current or an alternating one. 


When the accumulator falls to its lowest desired position 
it turns the lower tappet switch and this puts the main 
control panel into service, which first closes the main 
motor circuit and then gradually cuts out the starting 
resistance and thereby accelerates the motor to its normal 

















Fig. 4—D. C. CONTROL PANEL 


speed. When the accumulator is full it turns the upper 
tappet switch and thereby causes the switches of the 
main controller to open. The motor is disconnected 
from the supply and the starting resistance is reinserted 
ready for the next start, which, of course, occurs when the 
accumulator again falls to its lowest position and turns 
the lower tappet switch. 

For direct-current motors with capacities up to and in- 
cluding 20 horse-power the controller consists of a mag- 
netically-operated clapper switch for opening and closing 


| the motor circuit and a solenoid-operated starting switch 
| for controlling the starting resistance. 


For larger direct- 
current motors the main controller is ag shown in Fig. 4. 
The solenoid-actuated controller lever, instead of carrying 
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the main current, acts as a master switch and excites 
in succession a number of clapper switches, each cutting 
out a. section of the starting resistance. For two or 
three-phase motors, which for work of this kind. are 
generally slip-ring motors, the controller consists of a 
double-pole clapper switch to open and close the stator 
circuit and a number of double-pole clapper switches 
to short-circuit in succession the various sections of the 


result that it requires very little attention in the way of 
cleaning.and adjustment. 

The system can be made to protect small private electric 
generating plants against the excessive overloading that 
sometimes results from the simultaneous starting of large 
hydraulic accumulator units. For instance, in one case 
there were three large accumulators, each requiring the 
maximum power available. By providing an automatic 





























Fig. 6—SERIES AND SHUNT CONTROL PANEL 


rotor resistance. These secondary clapper switches are 
controlled by current relays in the rotor circuit so that 
the rate of acceleration is always suitable for the load 
condi tions. 

To all these controllers automatic no-load release 
gear is always fitted. Moreover, if desired, automatic 
overload gear can be added, so that the motor is always 
effectively protected. It will be observed that the motor 

















Fig. 7—A. ©. CONTROL PANEL 


circuit is always closed and opened by clapper switches. 
A quick make-and-break is therefore secured and as the 
switches are fitted with carbon contacts and a powerful 
magnetic blow-out, the circuit is completed and inter- 
rupted without the switches sustaining damage. The 
tappet switches only handle a very small current, hence 
no destructive sparking occurs at their contacts. All the 
apparatus is very robust and very liberally rated, with the 


device which made it impossible for the three pumps to 
start simultaneously, all chances of the electrical plant 
being overloaded were eliminated. At the same time 
the arrangement ensures that each accumulator is filled 
in turn without delay, thereby maintaining a constant 
hydraulic supply without overtaxing the dynamo. When 
the accumulator is comparatively small or the load 
exceedingly variable it is advisable to employ automatic 
gear which will vary the motor’s apaed, for constant 
starting and stopping is then unnecessary. This the 
Igranic Company has done in a number of ways, the method 
chosen depending upon local conditions. In the case of 
a certain goods railway station, where a series of accu- 
mulators serve a large number of elevators, capstans, 
cranes and winches, each hydraulic pump is driven by 
a double commutator motor and two speeds are obtained 
by series parallel control. When all the accumulators are 
nearly empty all the motors work at maximum speed with 
all the commutators in parallel. As the accumulators 
fill the speed of each motor is reduced in succession by 
connecting the commutators in series, and finally the 
motors are stopped in succession, the last machine being 
switched off when all the accumulators are full. As the 
accumulators empty, the operation is reversed, that is 

















Fig. 8-ROTALY MASTER SWITCH 


to say, the motors are started in succession. This installa- 
tion, we are told, has been operating quite satisfactorily 
for a number of years. 

At a well-known armament factory the speed of the 
motors is controlled entirely by shunt regulation. For 
this purpose a master switch is used as shown in Fig. 3 
and on the diagram of connection, Fig. 5. This switch 
is actuated by the accumulator, and it is interlocked with 
a self-acting starter of the type shown in Fig. 4, so that the 
motor is automatically stopped when the accumulator 
is high and started when it begins to fall. Acceleration 
continues throughout the downward movement and 
before the accumulator is empty the motor attains its 
maximum speed. It is impossible for the motor to start 
with a weak field. Another interesting example is shown 
in Fig. 6, where both series and shunt regulation is employed, 
the regulatcr being actuated by a chain. It will be noted 
that the clapper switches used for the series control are 
vary massive. Fig. 7 shows an example of automatic 
speed control applied to an alternating-current slip-ring 
motor. Here the main panel is controlled by a master 
switch, as shown in Fig. 8. This master switch is driven 
by the accumulator through worm gearing, to be seen on 
the right. The clapper switches on the main panel— 


| Fig. 7—short-circuit successive sections of resistance 


in the rotor circuit, and series relays are provided to 
prevent too rapid acceleration in the event of the accu- 
mulator falling very quickly as the result of a sudden 
excessive load. 








Reports from Colorado state that mineral springs have 
been discovered containing radium in such large quantities 
that a gramme of the metal will in future cost only £7200 


PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo. 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended forin, 








THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Manufactured Iron Trade. 


A LARGE volume of business is available for 
makers of bar iron, and hoops are also in gr: iter 
request. Inquiries for extensive quantities of wide (ron 
strip are made by manufacturers engaged on war \ ork, 
In small rounds a great deal of business has to pass the 
manufacturers who cannot undertake to give deliveries 
yet awhile. Makers of best bar iron have to refuse orders 
from general customers. Manufacturers of goods for the 
military authorities are unable to obtain full sup) lies 
of wrought iron material. Buyers who want additional 
deliveries are desired to wait until some of the orders in 
hand are near completion. A number of ironma ‘ers 
refuse to quote, while merchants who have supplies are 
asking much more than producers. So far the officia 
value of marked bars is unchanged at £12, but it was 
mentioned to-day—Thursday—that merchants are as).ing 
£13 a ton for this class of iron. Some of these parcels are 
of small lots, and merchants’ credit has to be taken into 
consideration, but, even so, makers of marked bars can 
hardly ignore ‘the fact, and it may force them to revise 
their prices, especially as the price of unmarked bars is 
£11 10s. to £1¥A§s. -There are plenty of orders about for 
practically all cfasses of finished iron, but it is chicfly 
for war work. Hoops are quoted £11 10s. to £12 10s,; 
gas strip, £11 12s. 6d. to £11 15s.; wide strip, £12 5s. to 
£12 10s.; small rounds and angles, £12 10s. to £13; nut 
and bolt bars, an average of £11; and slit nail rods, £12 
to £12 10s. 


Galvanised Iron and Spelter. 


Makers of galvanised sheets are able to command 
£17 10s. per ton, and as spelter, though abnormally dear, 
is now steady, sheet buyers are giving out more business. 
Spelter has dropped to £70 per ton, a reaction from the 
earlier high prices of £100 to £110, which is not surprising, 
for the market has had a highly artificial appearance. 
The Birmingham district manufacturing trades, puar- 
ticularly those producing galvanised hollow-ware goods, 
are still badly handicapped, consumers refusing to give 
out orders at the high prices which alone hollow-ware 
makers can afford to accept. It is argued that little 
relief can be expected in these district trades until the 
price of spelter drops to at least £30 a ton. Late develop- 
ments in the spelter market have, of course, been largely 
governed by the attitude of American producers. These 
have inexcusably “rigged” the market, and have de- 
manded pretty much any prices they liked. Now, how- 
ever, they are betraying signs of anxiety to stimulate 
forward business and are courting demand by reducing 
selling rates. 


Blowing Out Blast Furnaces. 


There was a good deal of talk to-day—Thursday 
on ‘Change of further extinguishing of blast furnaces, 
and it is said that this is to be done systematically, by 
mutual arrangement throughout the trade, under which 
the owners of blown-out furnaces will be compensated by 
those who are still at work. This is not a new scheme, 
but its theoretical justice is fully recognised, and it 
meets the objection of those who are naturally reluctant 
to make martyrs of themselves for other people. The 
only trouble is that it has not been found in previous 
experiments to work successfully. Several makers declare 
that their losses are so serious that they would be financially 
better off with the furnaces out of blast, and it is quite 
possible therefore that makers may prefer to blow out 
voluntarily and take their chance, yielding to the pressure 
of natural economic forces without any sort of auxiliary 
organisation. Makers find themselves with a substantial 
and increasing part of their production unbought. Stocks 
are heavier, the consumer driving hard and successful 
bargains with the seller of pig iron. Apparently there is 
worse to come, since an intelligent forecast of the Wages 
Board return shortly to be issued anticipates a substantial 
advance in wages. The special hardship of this to the 
smelter arises from the fact that the wages of the pig iron 
maker are based under the sliding scale upon increases 
in finished iron which the maker of raw material does not 
share. Prices are without much change upon the weck, 
and may be given as: Staffordshire forge, 65s. to 66s.; 
Staffordshire part-mine, 67s. to 68s.; all-mine, hot-air, 
102s. 6d.; and special all-mine, hot-air, 130s. Northampton 
forge pigs are quoted 64s. to 66s., and Derbyshire 68s. 
to 70s. per ton. Coke is easier, and this relief is welcome. 
Consumers in this district are seeking to get hard cokes 
at 15s. to 15s. 6d. per ton at the ovens, which means 
probably 22s. delivered into this district. Gas coke is 
21s. delivered to local furnaces. 


Ironworkers’ Wages Changes. 


With regard to labour costs, it is reported that an 
important agreement has been arrived at between the 
employers’ and the ironworkers’ representatives on the 
Midland Iron and Steel Wages Board, whereby in future 
the war bonus granted some weeks ago is to be merge: 
into the sliding scale. It will be recalled that some time 
ago, owing to the increased cost of living and the fact 
that there was no corresponding increase in ironworkers 
wages, the employers granted the workers a war bonus. 
Wages in the iron trade are governed by a sliding scale 
based on the selling prices of iron. When the market 
rises the advance is not reflected in wages until manu- 
facturers have worked off the contracts taken at the lower 





instead of £32,000. 


rates. But when wages rise they remain high after the 
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market has fallen again, until such time as the high- 
wriced contracts are exhausted. In this way ironworkers 
ave compensated for the slowness of the advance. But 
+ the early days of the present boom in prices the advance 
<oemed to be particularly slow in reaching the ironworkers, 
and as the cost of living rose sharply the men became 
inupatient. To appease them the employers granted a 
bonus. Since then wages have risen appreciably, and, 
i, addition, employers have continued to pay the bonus. 
Now, it is stated, a decision has been arrived at in which 
tle men’s representatives are said to concur, whereby 
a check will be put on the rise in wages, at all events 
temporarily, and future rises under the sliding scale will 
be set off against the bonus until the bonus is exhausted. 
ho new change is the more important since the Midland 
Wages Board not only regulates wages in this district, 
hut also in South Yorkshire, Lancashire, North Stafford- 
shire and some other areas. 


Steel. 
There was a very strong tone in the steel trade 
to-day—Thursday—in Birmingham, and makers were 
reluctant to give buyers the option of prolonged contracts 
at current prices. They have a very heavy demand from 
makers with naval orders. These were in respect of 
snuul finished steel. Large bars and blooms were in good 
notice. There are urgent calls for steel strip required 
for a great variety of purposes in connection with the 
production of munitions. The price to-day was £12 10s. 
American export to this country of steel has practically 
been suspended, not only by the rise in price due to the 
development of a real boom in that country, but because 
of the depreciation of British money which has itself 
sufficed to turn down some very substantial Anglo- 
American business. For the time being American steel 
has ceased to be a@ serious competitor. Siemens billets 
of British manufacture have advanced in price on the 
Birmingham market to £8 and £8 5s. per ton, while 
Bessemer qualities remain at £7 15s. The normal differ- 
ence between the two is only 2s. 6d. per ton, and how 
long the present large gap of 10s. will remain open cannot 
be foreseen. Dead soft billets are quoted about £8 5s. 
to £8 10s., and some descriptions of British-made 
higher grade billets go up to as much as £9 10s., at which 
price they are very firm. 


North Staffordshire Steel and Iron. 


The general complaint in the steel and finished iron 
tradesin North Staffordshire is of the shortness and the dear- 
ness of labour. Steel manufacturers are working at heavy 
pressure, and are in arrear with urgent war orders. Prices 
are firmly maintained, and this is also the case with finished 
iron. The quotation for iron plates is firm at £12 and £13 
a ton, and in some cases a little over is being secured for 
iron. Pig iron is appreciably weaker. Firms which con- 
sume practically all their own output are only slightly 
affected, but the few local smelters who produce almost 
entirely for outside consumption have had to reduce prices. 
There is a steady market for all classes of coal. 


Coventry and Munitions Production. 


“Engineers engaged upon munition work express 
gratification at the resolution arrived at at the end of last 
week by the Executive Committee of trade unions assembled 
at Westminster. The conference pledged itself to secure the 
suspension in future of restrictive rules such as the limita- 
tion of overtime and the prohibition of piece-work in the 
Government Arsenals and ‘“ controlled ’’ establishments, 
and consented to the employment of semi-skilled and un- 
skilled male and female labour to dilute present skilled 
labour employment. The Coventry Committee of the 
Amalgamated Society of Engineers has issued a manifesto 
relating to the recent charge brought against them by the 
Minister for Munitions that at Coventry one skilled engineer 
whohad finished a job in 8} hoursthat should have taken 31 4 
hours was practically intimidated by other of the workmen. 
The manifesto states that “ the man in question, who is a 
member of the Amalgamated Society of Engineers, did not 
complete the job in 84 hours, as alleged, but actually took 
14 hours to complete the same. With reference to the state- 
ment that the job was a 31}-hour job, it is not generally 
known that this firm work what is known as the premium 
bonus system, where a basis time is fixed on a job, and 
the operator receives 50 per cent. of any time saved on the 
said basis time. In the job under question the 31} hour 
was the basis, the men having generally finished the job 
in 17 to 18 hours, but now with better shop management 
the job is being completed in 15 hours.” The Amalga- 
mated Society of Engineers states that it is as anxious as 
anyone that the nearly 4000 skilled engineers who compose 
the Coventry membership should do their utmost. The 
representative of the Coventry Advisory Committee to the 
trades union conference at Westminster has expressed the 
belief that the conference resolutions will, if acted upon, 
lead to the desired end of increasing output, “‘so that 
whereas the Coventry production is now 60 or 70 per cent., 
it may rise to 100 per cent.” 


Trades Union Restrictions. 


This week Mr. Herbert Samuel (Postmaster- 
General), and Mr. Will Crooks have visited Coventry 
and addressed the munition workers. Mr. Samuel said that 
he had the fullest assurances from Coventry employers as 
to the admirable manner in which the workmen were keep- 
ing to the benches, but he urged them “if there was still 
anything left undone that could be done, to do it at once.” 
Trade union and shop rules were to be abandoned for the 
time of the war, and he appealed to the men to give last 
week’s Westminster decisions the fullest possible effect. 
Eighty-five per cent. of the machinery which might be 
making material was standing idle at night ; in Coventry 
the proportion of machinery running night turns was far 
higher than in some other parts of the country, but for the 
kingdom generally the average was only 15 per cent. In- 
sisting on the necessity for the dilution of skilled labour 
with unskilled male and female workers, Mr. Samuel 
emphasised that “ if all the skilled workmen in the country 
were to work day and night seven days a week without 
ceasing, with all the energy they possessed, and regardless 
of fatigue, their efforts would fall far short of the need. 
And the position remained the same if the skilled workers 


Mansell, who took the chair at the meeting, stated that in 
the Coventry ordnance works the average time lost per 
man per week was 44 to 5 hours. If they could obtain full 
time from their men their output would be increased by 
9 per cent. He was informed that at the Royal Arsenal 
90 per cent. of the men did not lose even a “ quarter.” 


Females Operating Machine Tools. 


Following the striking example of Messrs. W. 
Beardmore and Co., Limited, Parkhead Forge, Glasgow, 
illustrations of whose employment of women in the making 
of munitions formed a supplement to THE ENGINEER of 
September 3rd, a private firm at Coventry has now com- 
menced the manufacture of shells exclusively by female 
labour. Although the firm’s efforts at present do not result 
in a large output, it is hoped when the factory has been 
fully equipped with machinery to double or even treble the 
present production. The chief difficulty is the obtaining 
delivery of lathes on order, and in this connection the 
Coventry firm ventures the suggestion, ‘‘ That if the 
Government, instead of concentrating so much upon what 
it is doing now and putting down so-called arsenals for the 
manufacture of shells, were to equip big factories for making 
shell-producing machines, it would be a remarkable advance 
and would havean immense effect in increasing the output of 
munitions.’ But for the present exceeding shortage in the 
supply of machine tools this Coventry firm believes that 
‘*the Government could get all the shells it wants. Many 
other firms could do what we are doing. There are thousands 
of women in the country able and willing immediately to 
engage in shell manufacture, and, with one or two men to 
direct their operations, in each factory, an enormously 
increased output would be possible.”’ The girls at Coventry 
are working in two shifts of four hours each, from 9 a.m. to 
1 p.m. and from 2 p.m. to 6 p.m., and it is hoped shortly to 
have a third shift working from 6 p.m. to 9 p.m. The girls 
carry out all the processes from the cutting off into sections 
of the bar steel until the machine turned shell is ready for 
the reception of the high explosive. The firm speaks in 
the highest. terms of the efficiency and intelligence of the 
women and, every now and then, “ they will hit upon some 
plan for doing the work more efficiently, as is the way with 
experienced mechanics at times.” 








LANCASHIRE. 


(From our own Correspondents.) 


MancuEster, Thursday. 
Business Sluggish. 


Ir was difficult to gauge the position on Tuesday. 
The attendance on the Ircn Exchange was smaller than 
usual, and the tone was dull. This applied especially to 
pig iron, prices of which, except for hematite, favoured 
buyers. Finished iron and steel products remained 
steady. Copper tubes were about }d. per Ib. higher. 
Sheet lead and English tin ingots showed little change. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 76s.; 
Staffordshire, 73s.; Northamptonshire, 75s.; Derbyshire, 
72s: to 73s.; Middlesbrough, open brands, 75s. Scotch 
(nominal): Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 86s. 
—delivered Manchester. West Coast hematite, 105s.; 
East Coast ditto, 100s.—both f.o.t. Finished iron: 
Bars, £12 10s. to £12 13s.; Lancashire hoops, £14; Staf- 
fordshire ditto, £13 10s.; sheets, £13 to £13 10s. Steel : 
Bars, £12 to £12 10s.; steel hoops, £13 15s.; boiler plates, 
£11 10s. to £11 15s.; plates for tank, girder and bridge 
work, £10 10s.; cold drawn steel, £18 10s. to £19. Copper : 
Sheets, strips, &c., £96 per ton, small lots 124d.; rods, 
£96 per ton, small lots 134d. per lb.; tough ingots, £79 ; 
best selected, £80. Copper tubes, 13d.; solid drawn brass 
tubes, 12}?d.; brazed brass tubes, 15d.; condenser tubes, 
143d.;_ condenser plates, 134d.; rolled brass, 12%d.; 
brass turning rods, 14}d.; brass wire, 124d.; yellow metal 
sheets, 124d.; rods, 14d. Sheet lead, £31 10s. English 
tin ingots, £155 to £156. Aluminium, £210, minimum. 


Lancashire Coal. 


There was no striking feature at Tuesday’s 
market, which was poorly attended. Slack and engine 
fuel was on offer more freely, and could be had at a shade 
less money than a fortnight ago. House coal was very 
steady. Shipping and bunkering coal was in better demand 
than it has been during the past month. General quota- 
tions :—Best Lancashire house coal, 2ls. 10d. to 23s.; 
good medium house coal, 20s. 4d. to 21s. 2d.; domestic 
fuel, 17s. 7d. to 18s. 7d.; screened steam coal, 15s. to 
l6s. 6d.; slack, 12s. to 14s. per ton at the pit. 


Pr tion of Employers under the Munitions Act. 





At Huddersfield last week two important cases 
came up for trial under the General Munitions Tribunal 
for Yorkshire and the East Midlands, and serve to show 
how careful firms should be at the present time in engaging 
labour if they wish to avoid infringing the above Act. 
A fine of £10 was imposed on a firm of woollen manu- 
facturers for engaging a man who had been employed as a 
furnace tenter at William Whiteley and Sons’ works, 
Lockwood. It appears that the man was employed by 
the latter firm in the ironfoundry, and that the firm was 
engaged in the production of war material. The man left 
his work without giving notice and was taken on by the 
woollen manufacturers, who said they were “‘ going to 
engage whom they had a mind to” without anybody’s 
permission. In another case held at the same Court the 
complainants alleged that the defendant firm had engaged 
a turner who was in the employment of the complainants 
turning elevating screws for 18-pdr. guns. Although it 
was urged for the defence that the man represented that 
he had been discharged, the Court fined the defendants £5. 
The chairman, Sir Alfred Hopkinson, K.C., said that 
employers were not doing their duty unless they ‘“‘ made 
sure’ before engaging him that a man had a discharge 
certificate or had not previously been engaged on munition 
work. 


Manchester Ship Canal. 





progress in spite of the war. Figures just published show 
that the revenue from tolls, &c., during August amounted 
to no less than £58,597, compared with only £36,063 
for August last year. The great advance is, however, 
scarcely a true criterion of the actual progress made, 
as August last year was the first month of the war, and 
the takings of the company were affected adversely. 
Nevertheless, the figures for, 1915 are some £3000 in 
excess of those for the corresponding month of 1913. 
For the first eight months of the present year the revenue 
amounts to £476,674, compared with £413,910 last year 
—an advance of £62,764, which must be considered 
eminently satisfactory. 


Women as Tramway Workers. 


The Manchester Corporation has found it neces- 
sary, on account of the dearth of male labour, to follow 
the .example of the sister Corporation, Salford, in the 
employment of women as tram conductors. Salford was 
the first town in Lancashire to employ females for this 
class of work, and now has about seventy women so 
engaged. The result so far has been entirely satisfactory, 
both in Manchester and Salford, and further developments 
are expected. 


British Westinghouse Company’s War Relief Fund. 


The fifth statement of receipts and expenditure 
in connection with this fund shows that the total sum 
contributed to August 31st last was £14,624, of which 
£10,134 has been paid in by the workers and £4491 by 
the company. Out of this sum, £8598 has been paid to 
dependents, £2500 set aside for a widows’ and orphans’ 
fund, and over £1200 has been spent in donations to 
outside funds, Christmas gifts and payments to the Red 
Cross workers. The number of families receiving relief 
is 621, and the number of workers who have joined the 
King’s forces is 1572. The very considerable amount 
of work involved in administering the fund has been 
performed by some of the company’s workmen and staff 
voluntarily and without expense to the fund. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is a very busy state of affairs to report in 
the hematite pig iron trade. At all the works in the district 
a large volume of iron is being produced, and this is finding 
a ready outlet. The requirements of users, both on local 
and general account, are very considerable, and there is 
every prospect of a long continuance of this activity. 
The demand is particularly brisk for special brands of 
iron wanted for munitions and other high-class work. 
This iron is quoted at the high rate of 130s. to 135s. per 
ton. For mixed numbers of Bessemer iron the quotation 
is 106s. per ton net f.o.b. There is nothing being done 
in warrant iron, and the quotation remains at 95s. per 
ton net. The stores of iron held represent about 2000 
tons. Last week-end an order was issyed in the Gazette 
prohibiting the export of hematite from Cumberland. 
The export, however, to places outside the British Isles 
has been negligible for some time. Odd cargoes have been 
sent since the war broke out, these being wanted for 
special purposes. 


Iron Ore. 


The iron ore trade is well employed. Raisers 
are experiencing @ full demand for the highest grade ores, 
and the output from Hodbarrow, Roan Head and other 
mines is heavy. Prices are much the same, with good 
average sorts quoted at 22s. 6d. to 24s. 6d. per ton net 
at mines, and the best ores are up at the high figure of © 
37s. per ton. Spanish ores are in steady request at 26s. 6d. 
per ton delivered to West Coast furnaces. 


Steel. 

There is activity in the steel trade in the depart- 
ments on munitions of war, the other departments being 
of secondary consideration in these days. Efforts are 
being made to maintain a big output, and with this end 
in view the workmen at the Barrow Steel Works were 
addressed on Friday of last week by Colonel Lord Richard 
Cavendish, Sir Tudor Walton and Mr. R. Tootil, the men 
being urged to do even better than had been the case. 
The mill at Barrow on rails is working on a single shift. 
The plate mill is idle. Want of labour is one of the features 
of the present position. Heavy sections of rails are at £9 
to £9 5s., light rails at £9 5s. to £9 10s., and heavy tram 
sections at £9 10s. per ton. Billets are in good request 
for munitions, and are at £8 10s. per ton, and hoops are 
at £14 5s. per ton. The price of plates is £10 to £10 2s. 6d. 
for shipbuilding purposes, and boiler plates are at £11 
to £11 5s. per ton. 


Fuel. 

There is a brisk demand for coal, and good steam 
sorts are quoted at 23s. per ton. East Coast coke is quoted 
at 30s. to 32s. 6d. per ton delivered, and is in full request, 
and Lancashire cokes are quoted at 28s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
General Conditions. 


THERE is little change of note to record in the 
business and industrial positions this week in the North 
of England. All manufacturing and finishing depart- 
ments are working at high pressure, and the result is the 
turning out of an enormous amount of work. As for 
some time past, the larger proportion of the output has 


| relation to home Government requirements, and a good 


deal in the interests of France, Italy and Russia. These 
countries, indeed, would take more material of a variety 
of kinds if available. The only matter which troubles the 
manufacturers seriously relates to the means of getting 
work completed.in anything like reasonable time. The 
shrinkage of the labour supply in the ordinary branches 
of industry has slackened its pace, but has not ceased. 
Employers continue to lose men through transference to the 








of Canada and Belgium were added.” Colonel J. H. 





This undertaking continues to make steady 


highly-paid operations at the munition establishments. 
Those firms who are able to satisfy the authorities that 
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their products are needed in connection with the war are 
obtaining the services of skilled men fetched home from 
the Army. A considerable number of ex-soldiers are 
now working at their former civilian jobs. The labour 
supply, however, is a long way short of requirements. 
Still more extensions to munition works have been planned. 
All the big firms are putting up large shops, and when these 
are completed and the machinery installed employment 
will be open for many more skilled men. Steel makers 
are as busy as they can be on urgent war orders, and 
especially in the production of shell steel. Ordinary 
commercial business is now a negligible factor. There 
is still a considerable volume of private work on manufac- 
turers’ books. They have trusted to get some of the 
work done for them by other firms, but now they find that 
their neighbours are in exactly the same position as them- 
selves. Consequenfly, many orders will not be reached 
this year should the present conditions continue. A new 
feature of trading conditions due to the war is the insistence 
in many cases of prompt payment for various materials, 
for which, in normal times, it is customary to give credit. 
Similar terms are exacted for a good deal of the trade 
with overseas markets. 


Cleveland Iron Trade. 


The Cleveland pig iron market is inanimate and 
values continue to tend downward. This week consumers 
have once more adopted a very cautious policy, and busi- 
ness has been on a very limited scale. Still, there is a fair 
amount of iron going into consumption. Shipments for 
the month, though not up to the August standard, owing 
probably to the scarcity of tonnage and higher freights, 
are not unsatisfactory, and the fact that the amount of 
iron in the public store is actually 410 tons lower than 
at the end of August seems to indicate that the supply 
is not in excess of the demand. It is probable, therefore, 
that so soon as the decline in warrant prices is arrested, 
buyers will again come forward, and in the meantime 
the trade has to be content with the fulfilment of con- 
sumers’ immediate requirements. No. 3 G.M.B. Cleveland 
pig is 65s.; No. 1, 69s.; No. 4 foundry, 64s. 6d.; No. 4 
forge, 64s.; mottled and white iron each 63s. 6d.—all for 
early delivery. . 


Hematite Pig Iron. 


There has been a little more animation in the 
East Coast hematite pig iron trade during the past few 
days. New inquiries are coming to hand with greater 
regularity, but some makers are cautious of committing 
themselves too far ahead. The present output of iron is 
going into prompt use, and as a rule producers have little 
surplus iron to thrust on the market after meeting their 
eurrent contracts. The generally expected forward 
business in hematite occurred in the latter part of last 
week. Sheffield consumers were in ‘the market, and their 
inquiries have resulted in good sales. The contracts have 
been made on terms which under present conditions must 
be regarded as very favourable to the purchaser. It is 
also anticipated that foreign trade, and particularly with 
Italy, will show great expansion in the very near future. 
The general market quotation for mixed numbers of East 
Coast hematite is 95s. 6d., though some makers ask up 
to 96s. 6d. 


Iron-making Materials. 


A very firm tone characterises the foreign ore 
trade, although very little business is passing at the 
moment. Sellers continue to quote on the basis of 27s. 
per ton ex ship Tees for best Rubio of 50 per cent. quality, 
but they are not disposed to contract beyond a few weeks 
ahead, apprehending freight difficulties. Coke is in 
moderately good demand, the reduction in price having 
brought a few buyers forward. Good medium furnace kinds 
are now no more than 24s. delivered at the works. 


Manufactured Iron and Steel. 


There is very little variation in the reports of 
good trade in the manufactured iron and steel trades, and 
so far as one can see the prospects are unclouded—from 
the point of view of fresh business. The boom in the trade 
all round is undoubtedly very pronounced, and in some 
branches the activity is altogether unprecedented. There 
is a very heavy weight of work on the books which will 
enable the works to be kept at full pressure for some con- 
siderable time to come. At several of the works there is 
quite a congestion of work, and the inability to execute 
orders fast enough to meet the urgent needs is the greatest 
difficulty which manufacturers have to contend with at 
the present time. The steel-producing establishments 
are working to their utmost capacity, and are producing 
an enormous tonnage in various sections. The outputs 
are, of course, being mainly absorbed on Government 
contracts. The proportion passing into shells is simply 
enormous, and must favourably affect the matter of 
supplies at the front. For private manufacturing purposes, 
however, supplies are very scarce, and in that connection 
grave complaints are heard of the difficulties experienced 
in meeting buyers’ and consumers’ reavirements. Home 
railway and tramway steel is in very slow demand, 
especially the latter, in consequence of the general policy 
of retrenchment now in operation. There is still, of course, 
a little business in this department being done, but it is 
usually for relatively small quantities. Many extensions 
to steel works have been completed, and more are in hand, 
and there is again a big call for labour. The Government 
regulation of tungst«n prices is not looked upon by high- 
speed steel makers as an unqualified blessing, but it will 
be of material value to the trade as a whole. The position 
as regards the export of high-speed steel also promises to 
improve. The War Trade Department has at last been 
persuaded to adopt a more generous policy with respect 
to the prohibition of exports, and as a consequence 
licences will be granted more freely in respect of Allied 
countries, except, of course, where the authorities have 
reason to suppose that its shipment would be undesirable 
from the standpoint of national interests. There is also 
likely to be less difficulty than in the past with the progress 
of export trade generally in steel material. The War 
Trade Department has initiated a system of granting 
permits to manufacture to fcreign orders which will 
amount to provisional permits to ship. In the past the 
process has been for the manufacturer to complete his 





orders before applying for an export licence, with the 
result that in the event of the application being refused 
the goods are thrown upon his hands. The new system 
has given great satisfaction, as it will save the manu- 
facturer the expense and trouble of dealing with orders 
which he may never be allowed to dispatch. In the 
finished iron trades the call for bars is stronger, but the 
chief cause of the increase is the restriction of output due 
to mills being so largely occupied in rolling material for 
the munition services. Prices of all descriptions of finished 
iron and steel are very strong and show an upward 
tendency. The following are among the principal quota- 
tions :—Common iron bars, £11 10s.; best bars, £11 7s. 6d.; 
best best bars, £12 5s.; packing iron, £8 ; iron ship angles, 
£11 10s.; iron ship plates, £10; iron girder plates, £10 ; 
iron ship and girder rivets, £13 10s.; steel bars, basic, 
£11 15s.; steel bars, Siemens, £11 15s.; steel ship plates, 


£10; steel boiler plates, £11; steel ship angles, 
£9 15s.; steel sheets, singles, £11 15s.; steel sheets, 
doubles, £12; steel joists, £9 17s. 6d. to £10; steel 
hoops, £10 10s.; steel strip, £10 15s.—all less the 


customary 2} per cent. discount. Heavy steel rails, 
£8 15s. to £9: steel railway sleepers, £10 to £10 10s.— 
net f.o.b. Cast iron chairs, £4 7s. 6d. to £4 10s.; cast 
iron pipes, | jin. to 2}in., £7 to £7 5s.; 3in. to 4in., £6 10s. 
to £6 15s.; Sin. to 8in., £6 5s. to £6 7s. 6d.; 10in. to 16in., 
£6 5s.; 18in. to 24in., £6 5s.; cast iron columns, plain, 
£7 7s. 6d. to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d. 
—f.o.r. at makers’ works. Iron and steel galvanised 
sheets, in bundles, £18 per ton—less the usual 4 per cent. 


The Coal Trade. 


The general position in the coal trade is more 
cheerful. Collieries all report well-filled stems to the end 
of the month, and there appears to be little surplus left 
to dispose of until next month. Tonnage has come forward 
in greater volume and most of the pits are now in a satis- 
factory position so far as boats are concerned. There is 
still pronounced difficulty in securing licences, and many 
have been refused, but still holders of coal are firm in 
their ideas of value, and whilst recent figures are unaltered 
there is a much firmer undertone and prospects are point- 
ing upwards. Best steams are scarce for prompt shipment 
and are steadily held. Steam smalls, however, are in 
excessive supply, and prices are nominal. The Admiralty 
is understood to have closed contracts for 100,000 tons 
of steam coal, delivery from October to March next year, 
at 18s. f.o.b. The qualities taken are Blyth best and 
Tyne primes. In the Durham section a fair amount of 
prompt coal is on offer, but values continue fairly steady, 
neither the collieries nor holders making any concessions 
in their prices. The Altos Hornos Works authorities 
have concluded contracts for supplies of Durham coking 
coal, but they have only bought up to June next year, 
which is only half of the quantity asked for. The f.o.b. 
price is understood to be about 18s. 6d. Coke is in larger 
supply, but prices rule firm. Quotations are as follows : 
Northumberlands: Best Blyths, 17s. 6d. to 18s.; second 
steams, 16s.; unscreened, l4s. to 15s.; best smalls, 12s. 
to 12s. 6d.; households, 18s. to 19s.; bunkers, I4s. 6d. 
to 15s.; Tyne prime steams, 16s. 6d. to 17s.; Tyne seconds, 
16s. 6d.; special Tyne smalls, 14s. to 14s. 6d.; ordinary 
smalls, lls. to 12s. Durhams: Best gas, 19s.; second 
gas, 16s. 6d.; special Wear gas, 20s.; smithy, 16s. to 17s.; 
coking unscreened, 16s. to 17s.; coking smalls, 15s.; 
ordinary bunkers, 15s.; best bunkers, 16s.; best foundry 
coke, 32s.; furnace coke, 24s. to 25s.; gas coke, 28s. to 30s. 


Coal Miners and their Wages. 


The Northumberland miners’ claim for an 
advance of wages owing to the exceptional circumstances 
of the time was discussed this week at a joint conference 
of the coalowners’ and miners’ representatives. The 
meeting was called as the result of the recent negotiations 
in which the men sought an advance because of the 
very large increase in the selling price of coal in the last 
quarter. The ascertainment showed that the selling price 
had gone up 2s. 4d. The maximum on the basis of 1879 
is 65 per cent. and the owners contend that this should 
not be exceeded. The maximum is now reached. The 
Northumberland Miners’ Association, through the Miners’ 
Federation of Great Britain, interviewed the Prime 
Minister about three weeks ago to get a definition as to 
whether the maximum should stand in view of the 15 per 
cent. war bonus. The Prime Minister decided that his 
award re war bonus of May 5th did not interfere with the 
maxima except in cases where such maxima stood in 
the way of any war bonus at that time. Under thé cir- 
cumstances, the Association sought to have another 
meeting with the coalowners to see if an advance could not 
be granted, notwithstanding the fact that the maximum 
had been reached. The owners willingly acceded to the 
request, and this meeting was held in order to have the 
views of the men re-stated. No agreement, however, was 
arrived at, other than to ask the accountants to expedite 
the ascertainment so as to have the prices for the three 
months ending August, and another meeting is to be held. 








SHEFFIELD. 
(From our own Correspondent.) 
Government’s Concession to Steel Exports. 


OnE of the chief complaints which high-speed 
steel manufacturers had against the War Trade Depart- 
ment when the embargo was suddenly placed on exports 
was that they were being unnecessarily left with steel, 
made to specification, on their hands. What they meant 
was this: On receiving an order, say, for somewhere on 
the Continent, and satisfying themselves that it was not 
intended for the enemy, the order had to be executed so 
that the goods might be fully described on the form which 
manufacturers had to fill up in applying to the War Trade 
Department for an export licence, As experience has 
since shown, most, if not all, of such applications were 
refused, and the point which makers could never under- 
stand was why the Department could not judge the case 
on the unfilled order and so obviate the annoyance and 
expense of executing contracts when the goods could not 
be delivered. Discussing this matter with me recently, 
the head of one of the firms affected said :—‘‘ High-speed 
steel making is our business, the very life of our concern. 





We must go on with that business or be ruined. If jt be 
the case that the Government requires as much of this 
kind of steel as it can obtain, we should be very pleased 
to make every ounce on Government account ; but why 
should we be allowed to fill orders on genuine demands 
abroad and then find that our work is simply to be hung 
up at the warehouses either here or at some port?” If 
was a very natural complaint, and I am glad to say that 
since my previous letter the cause of it has been remvved, 
or, at any rate, largely so. The War Trade Depart:nent 
has made arrangements for the issue to high-speed stee] 
makers of permits or licences to manufacture to foreign 
orders. The Department may have required a good deal 
of convincing that firms were being unjustly penalised, 
but it is very satisfactory that once the case had heen 
proved it has taken the necessary steps to assist the 
export trade without damaging the interests of the Allies, 
What will now take place is that on the acceptance by a 
firm of a foreign order—and no reputable house would, 
of course, entertain doubtful business—particulars wil] 
be submitted to the Department, which, if it sees no 
obstacle, will grant a permit to manufacture. ‘hat, 
obviously, will be more than half the battle, for u:less 
some new and serious circumstance crops up, & licen e to 
export the goods on completion of the order would 
certainly follow. 


Freer Shipments. 


But in other ways, too, the export tension has 
been relieved, and the authorities in London musi be 
given credit for having tackled a rather awkward miitter 
in a businesslike manner—though, if the plain truth 
must be told, these concessions are really the outcome of the 
persistence with which the leading manufacturers, in asso- 
ciation with the Cutlers’ Company and the Sheffield Cham- 
ber of Commerce, have kept hammering away at the doors 
of the War Trade Department until their demands were 
considered. With regard to our Allies, one seems justified 
in presuming that little difficulty will be in future experi- 
enced so far as exports of tool steel are concerned—always 
with the proviso, of course, that in these days of sudden 
changes nothing intervenes to make such exports unwise. 
There still remain the large quantities of goods .held up 
at port or in warehouses at works, and with regard to these 
it is understood that export houses are invited to supply 
the War Trade Department not only with particulars of 
new foreign orders—in fact, of all such orders on their 
books—but also of steel at present held up through the 
refusal of permits to export. What is intended is that, 
providing the particulars are satisfactory, facilities will 
be afforded in the matter of shipment. Needless to say, 
these concessions are very greatly appreciated, and, indeed 
they go far toward solving a problem which was assuming 
serious proportions. Apparently the Government has 
satisfied itself that, as has been pointed out in this letter 
again and again, given an opportunity for working at 
anything like full capacity, the high-speed steel makers of 
Sheftield can comfortably satisfy the requirements of the 
Government and of our Allies and still leave a respectable 
margin for export purposes. Really Sheffield is in the 
position of being virtually the only source of supply to 
other countries at the moment, for America has all her 
work cut out to keep herself supplied. Sweden can do 
little in the matter, and other producing countries are 
obviously out of the market. Altogether it must be 
conceded that the outlook for Sheftield exports generally 
has improved. What is now required is a better supply 
of teemers and pullers-out for the crucible furnaces, and 
perhaps this need, too, will be met before long. 


Oversea Trade and Standardisation. 


If, however, exports are not yet what they might 
be, it is of considerable interest to notice the change that 
has been brought about in imports—quite apart from the 
question of munitions. To take one or two of the items 
with which Sheffield trade is chiefly concerned, the import 
of iron ore from Spain jumped from £359,413 in the 
first month of the war to £645,157 last month, though 
manganiferous ores showed a slight decline. We received 
from the United States basic pig iron to the value of 
£13,749, against nothing the previous year, whilst Sweden 
increased her supply of forge and foundry pig iron from 
£11,376 in August, 1914, to £47,494 last month. Sweden 
stopped importing hematite iron to us, which meant a 
loss in value of £33,386. In August, 1913, we bought 
from Germany and Belgium blooms, billets and slabs to 
the tune of £150,672, but whilst we lost the benefit of these 
supplies during the same month in the two succeeding 
years, the United States more than made up the deficiency 
by sending across billets to the value of £289,725 last 
month, and the imports from ‘other countries ”’ rose 
from £8057 last year to £30,752. One of the great diffi- 
culties in the way of increasing munitions output to a still 
greater extent has been the need of machine tools and 
lathes. They cannot be made fast enough in this cduntry, 
and although America, too, needs enormous quantities, 
she managed last month to send us machine tools to the 
value of £205,090, compared with £44,046 last year and 
£23,021 in 1913. In one direction Sheffield exports have 
expanded, for the value of cutlery goods sent abroad last 
month was £51,880, or about £7000 better than a year ago, 
South Africa and France both largely increasing their 
orders, which means, of course, that Germany had been 
holding a good position in those markets. The exports 
of pig iron to Sweden, the Netherlands, Frence, Italy, 
Japan and the United States all show enormous increases, 
and South Africa, Australia and ‘‘ other countries ’’ took 
very much larger tonnages of steel rail. These things tend 
to show that, bad as exports undoubtedly are, they have 
not yet all gone to pieces. As to the output of munitions, 
it is increasing at a quite satisfactory rate, but in conversa- 
tion with me this week on the subject someone advanced 
the argument that the output is nothing like what it 
should and might be because of the absence of standardisa- 
tion. ‘‘ Here we are,” he said, ‘‘ in the second year of the 
war and nothing in that direction has been attempted.” 
That, of course, is a statement very easily made. The 
managements of great shell departments here are the first 
to admit that standardisation, if it were in operation now, 
would give a tremendous impetus to the output, but it 
would mean a radical re-organisation of plant, such as 
could not for a moment be thought of in a period of war, 
when every hour is precious. Standardisation is the 
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eecret of Germany’s rapid accumulation of munitions, 
just as the absence of it has always been a fruitful source 
of wasted time in a district like Sheffield, where in many 
* shops” heavy rolls have to be changed three or four 
times a day. ‘The same thing applies to guns and shells, 
the adjustments to be made to suit different bores and 
designs causing the loss of a good deal of time. But when 
the assertion is made that nothing has been done in the 
way of standardisation since the war began, it is scarcely 
true. It is rather difficult in these days to know just how 
far one may go in discussing such things, but it will 
probably be found that in the new munition factories 
now coming into being in various parts of the country 
standardisation has not been so entirely lost sight of as 
some people may imagine. What I mean is that it may 
possibly be found that one works will be devoted entirely 
to turning out one particular size of shell, or, perhaps, 
just two sizes, and if that is so there is no doubt the 
advantage in accelerated output will quickly be apparent. 
After all, standardisation means co-operation, and co- 
operation properly carried out should represent important 
saving in every way. 


Round the Works. 


A considerable proportion of tenders recently 
accepted by the Government was submitted by local 
manufacturers, and relates to such goods as steel moulding 
composition, reaping hooks, shovels, constructional steel, 
tools, &e. Contracts for spring steel and tires have been 
placed locally by the Crown Agent for the Colonies. The 
Admiralty is wanting 15,000 spike knives for the sailors. 
Orders on both home and foreign account for certain 
products are simply embarrassing in their abundance. 
It is no exaggeration to say that many manufacturers 
have to reject more business than they can enter- 
tain. The demand for tool steel continues to go up by 
leaps and bounds, and everything points to increased 
requirements in the future, although there is no elasticity 
whatever in the output of the furnaces. More men and 
increased rolling and forging capacity are urgently needed 
in ths department. The inquiry for spades, shovels, 
picks, crowbars and similar goods is simply overwhelming. 
The wastage of such things on the battlefields is enormous, 
and there is always a brisk demand from private sources. 
The strike of razor operatives has been settled, and the 
men are working again. The stoppage has had the effect 
of inereasing the already heavy arrears in the execution 
of orders. 


Markets and Prices. 
The markets for pig iron continue in a somewhat 
lifeless condition, comparatively few new contracts having 
been booked to replace those which are running out. 
This state of things has occasioned some anxiety among 
makers with respect to their future output and a weaker 
tendency in prices. The call for common iron is still 
shrinking, the foundries and bar mills of the country 
having very little work on hand except for the Govern- 
ment, and this relates to steel material almost entirely. 
Lincolnshire makers have dropped their quotations in 
order to be on the market again. This week they were 
quoting for local delivery 70s. for forge and 71s. for 
foundry, but Derbyshire brands have fallen to 67s. 6d. 
and 68s. 6d. respectively. Basic iron is 73s. 6d. delivered. 
Hematite is quiet with heavy specifications but little 
buying, prices being stationary. The local demand for 
basic iron has practically ceased, nearly the whole of the 
basic furnaces having been adapted for the production 
of acid steel. The scarcity and dearness of basic billets 
is still a feature of the situation. There are wide variations 
in the quotations for such material and deliveries are 
extremely hard to obtain. Some of the leading American 
steel interests are refusing to quote for contracts giving 
delivery next year, and it is evident they are expecting a 
strengthening of the market. Reliable American billets 
could not be bought in this country to-day under £8 10s. 
The proposed fixed maximum prices for tungsten have 
not yet come into operation, and buying and selling is 
being carried on on the old lines. Prices are rather easier 
than they have been. There are ample supplies of ferro- 
tungsten,’ but a shortage of powder. 


Fuel. 

There is no quotable change on the week in the 
position of steam coal, although a weaker tendency has 
been in evidence. Shipments to neutral countries are 
on @ reduced scale owing to the difficulty of obtaining 
licences to export. A heavy tonnage is going to France, 
where there is congestion at the ports. The other Ally 
countries are also taking British steam and gas coal 
freely. The undertone of the market is described as 
weak and the outlook uncertain. Everything depends 
on the extent to which the Government allows shipment 
to neutrals. Local consumption continues to be on a heavy 
scale and deliveries are regular and adequate. Railway 
companies are taking an increased tonnage. Owing to a 
stronger demand from the cotton districts small fuel is 
decidedly firmer. Current prices :—Best South York- 
shire hards, 16s. 3d. to 16s. 6d.; best Derbyshire ditto, 
l6s. to 168, 3d.; seconds ditto, 15s. to 15s. 6d.; steam 
cobbles, 14s, 9d. to 15s, 3d.; steam nuts, 14s. to 15s. 6d. 








SCOTLAND. 


(From our own Correspondent.) 
Trade Conditions. 


As time goes on and the pressure on the various 
works for Government material increases, it is becoming 
more and more evident that ordinary merchant business 
's in danger of getting squeezed out. Both iron and steel 
works, with hardly an exception, are simply overwhelmed 
With Government demands, and in many cases it is quite 
impossible for them to increase their commitments. This 
state of affairs, by which commercial orders are relegated 
to the background, is having its effect in the depletion of 
stocks and the consequent shortage of work, not only here, 
but m many of the overseas markets. Not only is the 
Situation acute, but so far as can be seen there is little 
prospect of the clouds lifting in the near future. The 
shortage of labour is also a disturbing feature, and while it 





is encouraging to note that one of the steel works, which 
has been closed down for some time, has again resumed 
operations, it is to be regretted that the half-dozen works 
in Motherwell and Coatbridge, owned by the Scottish [ron 
and Steel Company, cannot be brought into the fighting 
line owing to shortage of labour. The continued refusal 
of export licences for coal is having a most depressing effect 
on the trade all round, and conditions in this branch of 
industry are far from satisfactory. Trade generally, how- 
ever, is comparatively good and employment very full. 


Labour Affairs. 


‘ 


The Government Committee on’ Production has 
issued its award in the reference by the Caledonian, Glasgow 
and South-Western, and North British Railway Companies 
and the West of Scotland Locomotive Joint Trades 
Committee regarding the application for an advance 
of wages amounting to 5s. per week on time rates 
and 12} per cent. on piece rates to members of the 
affiliated trade unions employed in the workshops and 
running sheds of the companies. The terms of the award 
are as follows :—The Committee has given careful con- 
sideration to all the circumstances of the case, and its 
finding is that in lieu of and in substitution for war bonus 
given in February, the men concerned should be given, in 
case of time workers an advance of 3s. per week on time 
rates, and in case of piece-workers 74 per cent. on piece 
rates, provided that this shall not in any case yield a lesser 
sum than the existing bonus, such advance to be regarded 
as war wages and recognised as due to and dependent on 
the existence of abnormal conditions now prevailing in 
course of the war. The advances are to be paid from 
May Ist, 1915, and to apply to the trades concerned in all 
trade departments, as well as thosein the locomotive depart- 
ment. The Anchor, Allan, and Donaldson lines have 
entered into an agreement with the Glasgow branch of the 
British Seafarers’ Union regarding the wages and war 
bonus of seamen and firemen sailing on their vessels from 
the Clyde. The agreement provides that the rate of wages 
should be £6 10s. per month, with a war bonus of £1 per 
month. This does not mean any change in the amount of 
the men’s remuneration, but it represents an important 
alteration in the proportions of wages and bonus which 
make up the total. The £7 10s. per month which the men 
have been earning for some time consisted previously of 
£5 10s. wages and £2 bonus. The agreement is subject to 
three months’ notice on either side, and an important point 
is that this condition applies to the bonus as well as to the 
wages. The Clyde District Committee of the Federation 
of Engineering and Shipbuilding Trades has passed the 
following resolution :—‘“* In view of the enormous rise in 
the prices of commodities (which are daily increasing), and 
the recent refusal to the Amalgamated Society of Engineers 
by the Government Committee on Production to grant an 
increase in wages, it be seriously considered that the most 
efficient and only way that wages could be increased is by 
a united movement on the part of all the trades affiliated— 
or eligible—to the Federation of Engineering and Ship- 
building trades, thus laying the foundations of a policy to 
include every worker in these trades, and promoting the 
idea of joint action, a common cause, and industrial group- 
ing, which is so essential to the future of trades unionism.” 
Copies of the resolution have been sent to all the unions 
eligible for affiliation to the Federation, and it is intimated 
that if the proposal is approved it is most likely that 
negotiations will he proceeded with at once. 


Pig Iron. 


The tone in the pig iron trade continues quiet. 
Export business is far from satisfactory, and home con- 
sumers are only, as a rule, buying small quantities to cover 
their more immediate requirements. Deliveries. are well 
maintained in the case of hematite iron, but other qualities 
are not finding a ready outlet. There are seventy-two 
furnaces in blast in Scotland, the same number as last week, 
and six more than in the corresponding week of last year. 
Total shipments for the week amounted to 1837 tons. The 
warrant market was quiet throughout the week, the total 
turnover not exceeding 5000 tons. Values were fairly 
steady, and the closing price of Cleveland iron at 64s. 6d. 
per ton cash buyers compared with 64s. 8d. in the preced- 
ing week. Warrant stores now amount to 140,951 tons, 
compared with 97,919 tons at this time last year. 


Quotations. 


The prices of Scotch makers’ iron are unchanged, 
and are quoted as follows :—Monkland, f.a.s. at Glasgow, 
No. 1, 79s.; No. 3, 78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; 
Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1. 84s. 6d.; 
No. 3, 79s.;_ Gartsherrie, Summerlee, Calder, and Langloan, 
Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, at Ardrossan, No. 1, 
86s.; No. 3, 8ls.; Eglinton, at Ardrossan or Troon, No. 1, 
80s.; No. 3, 79s.; Dalmellington, at Ayr, No. 1, 8ls.; 
No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; No. 3, 80s.; 
Carron, at Leith, No. 1, 86s.; No. 3, 81s. per ton. 


Finished Iron and Steel. 


Steel makers report that they are exceptionally 
busy, particularly with Government work, and great as 
has been the demand for war material, it is likely to be 
increased in the near future. Plate makers are very well 
employed, and are finding a good demand for light material. 
Many of the steel works seem so well stocked with billets of 
a high tensile grade that offers are now being put forward 
to supply sectional material in this quality rather than in 
the ordinary lower tensile grades. Where quick delivery 
is necessary and can be given in the high grade quality, 
many have no hesitation in consenting to the change. Steel 
plates }in. thick and up are quoted about £10 5s., and angles 
for export £10 10s. to £10 15s., although in some cases higher 
prices are asked. Ironworks have no lack of first-class busi- 
ness, both on Government and commercial account. Black 
sheet makers are quite unable to cope with the demand for 
the heavy gauges, large quantities of which are required 
not only on home but on French account, and deliveries 
are a good deal in arrears. The galvanised sheet trade is 
no better, however. owing to the very high price of spelter, 
and in the absence of a sufficient demand for light sheets 
producers are making the best of the position by rolling 
their plates instead in the light mills. Makers of malleable 
iron products are turning out large quantities of iron and 
steel material, though the demand centres largely in the 


small sizes. There is, at any rate momentarily, a rather 
quieter feeling in the trade, but in the meantime sufficient 
orders are being received to keep plants running as fully 
as the conditions of labour’ will allow. Not only is it 
difficult, and in many cases impossible, to guarantee 
deliveries, but the majority of the makers will not accept 
new business unless the specifications are declared. ‘‘ Crown”’ 
iron bars are now quoted £11 5s. for export, while the price 
of steel bars is about £12 per ton. Tube makers are turn- 
ing out a large quantity of small steel tubes required for 
Government purposes, but the export department could 
show considerable improvement. 


The Coal Trade. 


Business in the Scotch coal trade during the past 
week has proceeded on quiet lines, and while there are 
signs of improvement in-one or two departments, the out- 
look is not too favourable. Some collieries are experienc- 
ing a considerable amount of idle time, while delays at the 
ports are numerous, and this state of matters is not likely 
to improve until some arrangement is come to on the 
question of licences. Round coal generally is not nearly so 
active as it might be, only splint coal receiving much atten- 
tion, but the position with regard to smalls is somewhat 
better. Shipments are still fairly well maintained, and 
the aggregate clearances from Scottish ports during the 
past week amounted to 238,947 tons, compared with 
209,583 in the preceding week and 284,068 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow 17s. 6d.; splints, 17s. to 22s.; navigations, 20s. 
to 21s. 6d.; steams, 15s. to 17s.; treble nuts, 18s. to 19s; 
doubles, 16s. 6d. to 17s.; singles, 15s. 6d. to 16s. 6d.; best 
screened navigation coal f.o.b. at Methil or Burntisland, 
22s. to 23s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


For once in a way the coal trade, not only on its 
commercial side, but from the labour point of view is 
quiet all round. There is no strike of any note and no 
dispute in an acute stage so far as the men and owners 
are concerned, at least at the time of writing. Such a 
state of things has hardly been known for a couple of 
months or more; it seems almost unnatural. The only 
trouble existing is that between the trade unions them- 
selves, viz., the miners and the craftsmen, and this seems 
to be cooling down very considerably. The miners made 
a pretty strong effort at the Standard Collieries, Ynyshir, 
to drive the enginemen, stokers, &c., belonging to the 
Enginemen’s Association and the Gas Workers’ Union 
into the Miners’ Federation, but the attempt was by no 
means crowned with the success hoped for. The crafts- 
men were more loyal to their own trades unions than was 
expected, and the result was that towards the end of 
last week the keenness of the miners in waging this fight 
to make Federationists of all workmen at the Standard 
Collieries began to wane, and ultimately it was decided 
to leave the whole question to the Executive Council of 
the Miners’ Federation, who to a man had been watching 
the progress of the strike throughout the -week, without 
in any way deprecating the stoppage. The men, on the 
advice of their agent, agreed to resume work on the 
Monday, which was done. Of course, the strike was 
unauthorised by the Executive Council of the Federation. 
It would have been playing much too open a game for 
the action of the local officials in any way to have the 
acknowledged support of the Executive Council, but 
immediately that the comparative failure of the strike 
was assured, then leaders begin to use more the art of 
gentle persuasion than the adoption of sterner methods, 
and arguments are put forward as to why the enginemen 
and stokers should forsake their own unions and throw in 
their lot with the stronger organisation, the Miners’ 
Federation. It is pointed out that the men should organise 
themselves on the “‘ broad lines of industry and not of 
craft,” and that whatever advantages the members of the 
Enginemen’s Association enjoy have been secured for 
them by the economic pressure exerted over the coal- 
mining industry by the numerically more powerful 
Federation. Therefore, enginemen and others should 
recognise this and throw in their lot with the larger 
organisation. This is now the line of argument, but at 
the moment the enginemen and stokers belonging to their 
own trades unions are not so convinced as to forsake their 
organisations. The coalowners have not escaped. the 
wrath of some of those who desire to see all colliery work- 
men in the fold of the Federation, and although they had 
no part in it, still they are blamed for it to a large extent. 
For once in a way they are accused of giving away too 
much, which in the opinion of labour leaders as a rule is 
extremely exceptional, and has never been heard of before. 
They are accused of giving in connection with the new 
agreement slightly better terms to certain members of 
the Enginemen’s and Stokers’ Association than what 
appeared on the surface to have been given to those in 
the Miners’ Federation. The Executive Council of the 
Federation has, however, taken steps for strengthening 
its position and for controlling craftsmen who are members 
of the Federation, and on Saturday a number of resolu- 
tions were adopted governing the relations between the 
miners and craftsmen. One important resolution was 
passed concerning cessation of work on the part of crafts- 
men. It was agreed that as the stoppage of the workmen 
responsible for the working and maintenance of the colliery 
machinery is of great importance in cases of local or 
general disputes, the power to decide upon the advisability 
of these classes ceasing work should in cases of stoppages 
affecting particular collieries be vested in the Executive 
Council, while no general stoppage of these workmen 
should take place until the matter had been considered 
and a decision arrived at by a conference of representa- 
tives of the lodges of the Federation. The leaders of the 
Enginemen’s and Stokers’ Association on their side deny 
the claims of the miners’ leaders to all the credit for secur- 
ing advantages for their members, and point out that the 
Association is not in such a moribund condition, seeing 
that 600 members had recently been added to the 
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On Wednesday between 800 and 1000 men at the 
Navigation Colliery, Bedwas, ceased work, following 
“show cards” on Tuesday, and the miners state that 
they will not resume work until the men employed on the 
surface become members of the Miners’ Federation. Thus 
the tactics of the men at the Standard Collieries, Ynyshir, 
have been adopted. The whole question of the attitude 
of the miners towards craftsmen came up at a meeting of 
the Executive Council of the Monmouthshire and South 
Wales Association of Colliery Enginemen, Stokers, &c., 
this week, when a deputation attended from the National 
Federation of Enginemen and Stokers and Kindred Trades 
Societies. It was pointed out that the organisations of 
enginemen, &c., were established throughout the British 
coalfield, and they were prepared to take action to bring 
the matter before the Parliamentary Committee of the 
Trade Union Congress. They considered that the societies 
of enginemen and stokers had a right to exist in the coal- 
field. The question is to be taken up nationally by the 
National Federation in the interests of enginemen and 
stokers throughout the country. The contention was put 
forward by the deputation that the miners had sufticient 
work to organise their own men, and that there was 
sufficient room for the work of the Enginemen’s, Stokers’ 
and Craftsmen’s Association. 


New Coal Agreement. 

Further meetings of the Committee appointed 
by the Conciliation Board have been held for the purpose 
of adjusting differences with regard to the new agreement. 
The consideration of a number of proposals affecting 
questions of principle has been adjourned to the next 
meeting to be held on October 4th. Agreement, however, 
has been come to on some points, as a consequence of 
which the following general instruction to colliery managers 
has been issued, viz.:—In those cases where workmen 
have been raised up to the new 1915 standard rate of 
5s., the bonus turn is to be at the rate of 5 In cases 
where the new 1915 standard rate is above 5s. and below 
the minimum rate plus 50 per cent., the bonus turn is 
to be paid at such minimum standard rate for that class 
of workman. Further, the new 1915 standard rate 
is to be inserted on the pay tickets and no reference must 
he made to the old standard rate. 





Foreign Coal Shipments. 

Tn spite of the inadequacy of tonnage to meet the 
requirements of the trade, foreign coal exports last week 
from South Wales ports were extremely good. The total 
sent away from the ports of Cardiff, Newport, Swansea 
and Port Talbot was 429,113 tons, which was an improve- 
ment of 21,147 tons on the corresponding week of last 
year. The returns for Cardiff were on a satisfactory 
scale and amounted to 233,438 tons, although this quantity 
was less by 36,699 tons than at the same time last year. 
The principal destinations were : Marseilles, 17,563 tons ; 


Genoa, 19,280 tons; Bordeaux, 15,342 tons; Bizerta, 
12,924 tons; Lisbon, 12,966 tons; Port Said, 13,163 


tons; St. Nazaire, 11,919 tons: and Rio de Janeiro, 
11,639 tons. Newport did well in dispatching 99,701 tons, 
which was 3552 tons above the total at the same period 
last year. Swansea sent away 62,326 tons, which was an 
increase of 30,452 tons, and Port Talbot shipped 33,658 
tons, which was 23,842 tons in excess of last year. 


Railway Workers. 

The trouble on the Taff Vale Railway concerning 
enginemen has been settled as the result of a meeting of 
the Conciliation Board A, Locomotive Department. The 
resolution agreed upon states that it was agreed that the 
enginemen who had been reduced in grade or who may 
be reduced in grade on account of war conditions shall 
not have their rates of pay reduced, and that in all cases 
where rates have been reduced on this account, the arrange- 
ment shall be retrospective from the date of such reduc- 
tion. No alteration in the rate of pay will be made until 
it falls due under the scale after reinstatement in grade. 
Railway workers generally continue to show unrest, and 
at branch meetings in South Wales resolutions have been 
passed instructing the Executive Committee to open up 
negotiations for an increase of 5s. in one case and 10s. 
in another, exclusive of war bonus. At a mass meeting 
of railwaymen at Cardiff a desire was expressed by some 
members that the meeting should appeal for a South 
Wales movement, but this was overwhelmingly defeated, 
and it was agreed to support the National Executive in 
whatever measures it adopted regarding the national 
programme. 


Contract Operations. 

There has been rather more discussion of business 
over next year, but it has been more with a view to 
ascertaining coalowners’ views as regards prices. The 
latter are chary about committing themselves to any 
definite figure in view of the fact that they hardly know 
where they stand with regard to recent increased costs. 
It is certain that there will be, and is, in fact, a very wide 
margin between coalowners’ and merchants’ ideas, and 
while up to 27s. 6d. is indicated for ordinary second 
Admiralties, buyers’ opinions are nearer 21s. 6d. Nothing 
of importance so far has been arranged direct with the 
collieries, but details have leaked out concerning business 
placed by the Paris, Lyons and Mediterranean Railways 
with middlemen. These railways have contracted for 
400,000 tons of smails, the order being placed equally 
with Messrs. Pyman, Watson and Co., Messrs. Franklin, 
Thomas and Co., Limited, the Federated Coal and Shipping 
Company, Limited, and Messrs. Tabb and Burletson— 
represented at Cardiff by Mr. John Powell. The coals 
are bought on a 9 per cent. ash basis. with 12 per cent. 
refusal, and it is understood that the price leaves about 
15s. to 16s. for the coals. The railways have also bought 
45,000 tons to 50,000 tons of through coals from Messrs. 
C. L, Clay and Co., and 105,000 tons of patent fuel, of 
which 50,000 tons is for Crown Preserved, 10,000 tons for 
Arrow, and 45,000 tons for Graigola Merthyr fuel. The 
price is about 27s. to 29s., according to brand. In addition, 
the P.L.M: Railways have arranged for 70,000 tons to 
75,000 tons of French fuel to make up for the supplies 
of Belgian and German fuel purchased in previous years. 
The Paris and Orleans Railway authorities have also 
bought. Large orders have been placed in the North 
and Yorkshire, but it is understood that only half the usual 
quantity has come to South Wales. ; 





Current Business. 


The amount of new business placed during the 
past week has been extremely small, and the market has 
been so irregular for prompt loading that values have been 
very difficult to determine. The scarcity of tonnage has 
influenced adversely prices for immediate shipment, 
while middlemen with this month’s contract coals not yet 
lifted have shown a readiness to cut prices and take the 
best profit obtainable rather than risk losing the coals 
altogether, but for supplies next month the tone of the 
market is very different, and sellers anticipate a recovery 
in values. Consequently, they are quoting much more 
firmly for October. At the moment, however, dullness 
prevails, and there has been as much, if not more, discussion 


as to Budget proposals than as to coal business. There 
is very little inquiry from abroad, and exporters are 


impeded sending coals to France on account of the scarcity 
of trucks there, due to military requirements, as a con- 
sequence of which importers cannot take delivery. A 
further hindrance to business is the extremely high freight 
rates ruling, more particularly for the Mediterranean 
and Plate. The Bay and coasting markets are in com- 
parison weak, as so few orders are about, but when rates 
for Genoa are up to 31s. 6d. to 32s. 6d., Port Said 32s. 6d., 
and Marseilles 39f. and 40f., then it is generally regarded 
as being on the verge of impossibility to arrange business. 
In spite, however, of the shortage of tonnage, colliery 
owners have so far managed to scrape along pretty well 
without resorting to stoppage of their pits, but shipments 
have been principally on contract account and not in 
respect of new business. Nominally ordinary second 
Admiralties are about 23s. and ordinary large coals about 
22s. Dry coals have been relatively steadier than other 
classes and have maintained 25s. to 26s. for best and 24s. 
to 25s. for seconds. Monmouthshires have been irregular. 
Best black veins are quoted 23s. to 24s., but supplies 
have been bought at 22s. 6d. and even less for spot ship- 
22s. 6d. 


ment. Western Valleys have ruled about 22s. to 
23s. and best Easterns 2ls. to 22s. Bituminous coals 


have been featureless and smalls weak on a poor demand. 
Best bunkers have not been worth more than 17s. to 
17s. 6d., and cargo sorts have ranged from 9s. 6d. to 11s. 6d. 
Patent fuel values have been well upheld, though makers, 
like collieries, have been inconvenienced by tonnage 
shortage. Pitwood has firmed up to 36s. to 373., some 
importers asking higher figures. 


LATER. 

There was practically no*business on the coal market 
on Wednesday, operations being ruled out owing to so 
much discussion being devoted to the Budget, and the 
excess profits tax in particular. Coalowners have received 
the proposal with equanimity. The incidence of the tax 
is naturally very uneven, but the reason for coalowners 
being unruffled to any perceptible degree is that it was 
expected, and that they are not on the whole very hard 
hit. In many cases they are unaffected altogether, for 
the reason that their profits for the past twelve months 
are not much, if any, higher than the average profits of 
the five previous years upon which period their assessments 
are based, and, furthermore, there is not much prospect 
of their making higher profits in view of their recent 
burdens caused by the new wages agreement, &c. The 
irony of the position is that undertakings which have 
experienced a series of bad years, purely through under 
ground troubles, which have only recently, comparatively 
speaking, overcome their difficulties and which are now 
making a profit are liable to be hit far more hardly than 
prosperous concerns. Several companies which have 
“ passed’ their ordinary and preference dividends for 
several years, and have either just paid something on 
account of arrears or were likely to, are affected, 
and according to the Budget 6 p.c. rate of interest on 
capital under ordinary circumstances is fixed as applicable. 
But the opinion is that in such cases appeal should be 
made to the Tribunal to be appointed in order that this 
rate of interest may be exceeded. One thing which the 
taxation will demonstrate is that the abnormal profits 
so much heard about have not been made so much by the 
collieries as by the middlemen who contracted for coals 
last autumn on the basis of 18s. for ordinary second 
Admiralties and have had a market for them at prices 
ranging from 23s. to 35s. during the past year, although 
it must be remembered that they have not been able to 
get their full contract quantities, for the reason that owing 
to Admiralty requirements their monthly supplies have 
been cut down. Shipowners are most affected, however, 
and there are already lamentations on the part of some 
who have disposed of vessels at prices two-thirds higher 
than their pre-war values. One result of the Budget will 
be to check the sale and purchase of steamers and adversely 
to influence the market value of tonnage. In consequence 
of this the position of newly formed steamship companies 
which have purchased boats at such extraordinary figures 
is viewed with some alarm. Many boats have been bought 
in the expectation that with a continuance of war con- 
ditions and high freight rates, the purchase money would 
be recovered in twelve or eighteen months, but if owners 
are to be subject to 50 per cent. tax their prospects are 
not by any means so bright, and in effect the inflated 
capital value of their boats is reduced by 50 per cent. 
If they are to be allowed only 6 per cent. interest on their 
capital, which is in most cases not more than half of what 
they paid for their steamers, their position is a serious 
one, a3 in many cases the banks have advanced 60 per 
cent. of the purchase money, and there is interest of at least 
5 per cent. and frequently of 6 per cent. to be paid to them, 
while the banks’ security is reduced very considerably as 
the capital value of the vessel has fallen. Such cases as 
these will no doubt find their way to the Tribunal for 
special consideration. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 23s. to 24s.; ordinaries, 
22s. to 23s.; best drys, 25s. to 26s.; ordinary drys, 24s. to 
25s.; best bunker smalls, 17s. to 17s. 6d.; best ordinaries, 
16s. to 17s.; cargo smalls, 10s. 6d. to 11s. 6d.; inferiors, 


9s. 6d. to 10s. 6d.; washed smalls, 18s. to 20s.; best 
Monmouthshire black vein large, 23s. to 24s.; ordinary 


Western Valleys, 22s. 6d. to 23s.; best Eastern Valleys, 
21s. to 22s.; seconds Eastern Valleys, 20s. to 21s. Bitu- 
minous coal: Best households, 23s. to 24s.; good house- 
holds, 22s. to 23s.; No. 3 Rhondda large, 24s. to 25s.; 





smalls, 19s. to 21s.; No. 2 Rhondda large, 18s. to 19s.; 
through, 16s. to 17s.; smalls, 12s. to 13s.; best washed 
nuts, 26s. to 28s.; seconds, 23s. 6d. to 25s. 6d.; best 
washed peas, 24s. to 24s. 6d.; seconds, 21s. to 22s. Patent 
fuel, 33s. to 34s. Coke: Special foundry, 42s. to 43s.; 
good foundry, 38s. to 40s.; furnace, 32s. to 34s. Pitwood 
ex ship, 36s. to 37s. 


New Graving Dock. 

The Mountstuart Dry Docks, Limited, Cardiff, 
are proceeding with their scheme for the construction of 
a new graving dock and legal notices have been deposited 
for the closing of portions of certain roadways. The site 
of the proposed new dock is on the western side of the 
company’s property and alongside its present No. 3 dock. 
Boring operations for testing the foundations are nov 
being carried out. The new dock will be 700ft. in length, 
sufficient to accommodate the largest type of vessel 
frequenting this district, and the dock will be the largest 
in the Bristol Channel. In order to carry out the work 
it will be necessary to reclaim a large portion of foreshore 
belonging to the Marquis of Bute. The Parliamentary 
Committee of the Cardiff Corporation has passed a 
resolution expressing the opinion that the new dock will 
materially add to the prosperity and development of the 
city and port, and has decided not to lodge any objection 
with the Board of Trade, providing the company agrees 
not to deposit any dredging material in the vicinity of 
the Corporation sewer outfalls. 


Newport (Mon.). 

The coal market shows no appreciable change 
from last week. ‘Tonnage arrivals over the week-end 
no more than balanced sailings, so that collieries are reaily 
no better off. The general tone is unaltered and the 
market is patchy. Sellers look for better values and are 
inclined to quote higher prices, but for the moment they 
find it practically impossible to get them. Approximate 
prices :—Steam coal: Best Newport black vein large, 
23s. to 24s.; Western Valleys, 22s. to 22s. 6d.; Eastern 
Valleys, 20s. 6d. to 21s. 6d.; other sorts, 19s. 6d. to 20s. tid.; 
best smalls, 17s. to 17s. 3d.; seconds, I6s. 6d. to 16s. 9d. 
Bituminous coal: Best house, 21s. to 22s.; seconds, 
20s. to 21s. Patent fuel, 32s. to 33s. Pitwood ex ship, 
36s. to 37s. 


Swansea. 

The anthracite market continues firm for all 
qualities except rubbly culm and duff, which meet with 
very moderate inquiry and are easier. A strong market 
prevails, however, for Swansea Valley and red vein large 
and all machine-made qualities. On the other hand, 
steam coals are very sluggish, and values are rather lower. 
Approximate values :—Anthracite: Best malting large, 
33s. 6d. to 35s.; second malting large, 32s. to 33s. fid.; 
big vein large, 33s. to 35s.; red vein large, 26s. 6d. to 
27s. 6d.; machine-made cobbles, 41s. to 43s; French 
nuts, 43s to 45s. 6d.; stove nuts, 42s. 6d. to 45s.; beans, 
3ls. to 33s.; machine-made large peas, 19s. to 20s.; 
rubbly culm, 10s. to 10s. 3d.; duff, 4s. 6d. to 5s. Steam 


coal: Best large, 24s. to 25s. 6d.; seconds, 21s. 6d. to 
24s.; bunkers, 15s. 9d. to 16s. 9d.; smalls, 10s. to 12s. 


Bituminous coal : No. 3 Rhondda large, 23s. 3d. to 25s. 9d.; 
through and through, 20s. 6d. to 22s.; smalls, 17s. 6d. 
to 18s. 3d. Patent fuel, 29s. 9d. to 30s. 3d. 


Tin-plates, &c. 

The local steel and ironworks, spelter factories, 
&ec., have been working at full pressure, and tin-plate 
works have been doing fairly well, but stocks are still 
heavy, despite the fact that shipments during last week 
were much higher than usual, and values this week are 
appreciably lower. The following are the official quota- 
tions from the Swansea Metal Exchange :—Tin-plate and 


other quotations: I.C., 20 « 14 = 1 12 sheets, 17s. 9d.; 
L.C., 28 20 56 sheets, 18s. 3d. to 18s. 6d.;  LC., 
28 x 20 x 112 sheets, 35s. 6d.; IC. ternes, 28 « 20 112 


sheets, 32s. to 32s. 6d.; galvanised sheets, 24 g., £17 10s. 
in bundles. Block tin, £153 per ton cash, £153 15s. per 
ton three months. Copper, £70 7s. 6d. per ton cash, 
£71 10s. per ton three months. Lead: English, £24 5s. 
per ton; Spanish, £23 12s. 6d. per ton. Spelter, £67 
per ton. Iron and steel: Pig iron: Standard iron, 
63s. 103d. per ton cash, 64s. 34d. one month ; hematite 
mixed numbers, 95s. per ton cash, 95s. 6d. one month ; 
Middlesbrough, 64s. 3d. per ton cash, 64s. 8d. one month ; 
Scotch, 70s. 3d. per ton cash, 70s. 9d. one month ; Welsh 
hematite, £5 2s. 6d. dd.; East Coast hematite, nominal ; 
West Coast hematite, nominal. Steel bars: Siemens, 
£7 2s. 6d.; Bessemer, £7. Steel rails, heavy sections, 
£9 2s. Gd. per ton. 








LIEUTENANT RAYMOND LODGE. 


ENGINEERS in all parts of the world will extend their 
sympathy to Sir Oliver Lodge in the loss of his son Raymond. 
Raymond Lodge joined the regular army as 2nd Lieutenant 
in the 2nd South Lancashire Regiment a year ago, and he 
was killed recently in Flanders—not in the Dardanelles as 
has been wrongly stated in some quarters. He was an 
engineer by training and profession, and his name 1s 
another to add to the growing list of engineers who have 
given their lives for their country. He was twenty-six 
years of age. 











Conrract.—A contract for 2000 special abrasive wheels for 
grinding high-explosive shells has just been completed by A. A. 
Tattersall and Co., of Blackburn, and a further order for 10,000 
more at the rate of 600 per week has been placed with the firm. 


Gas ENGINEERING AND Gas MANUFACTURE._-We have 
received from the publishers, J. G. Hammond and Co., Limited, 
Fleet-street, E.C., the first of six monthly parts of a publication 
bearing the title “Gas Engineering and Gas Manufacture, 
1863-1913: Fifty Years’ Review of the Work of the Institution 
of Gas Engineers.” The editor is Mr. C. W. Hastings, and his 
task has been the summarising and annotation of the matter 
contained in the “‘ Transactions ” of the Institution referred to. 
It is a little difficult at times to know when we are reading 
Mr. Hastings and when the “ Transactions ” or Mr. Hasting~ 
condensed version of them. Judged from the first part, eon 
the completed book should prove a most interesting one to all 
associated with the gas industry, and if a suitable and full inde x 
be provided its value as a work of reference should be considev- 
able. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


NEw YORK, September 9th. 

A crisis in the American steel industry is seen in the 
possibilities of an expanding demand from neutral countries, 
accompanied by the return of a normal demand in the United 
States, Current iron and steel exports to neutral countries are 
lower than in 1912 and 1913, and domestic consumption is far 
below normal, ‘These two factors are liable to change, and their 
return to normal would involve an enormous strain on the 
domestic steel-producing capacity. While general munition 
demand proper is increasing by leaps and bounds, the demand 
for barbed wire is far in excess of early delivery. Great Britain 
in the market for 60,000 tons and another Government for 
25,000 tons. A Manchester, England, concern will probably 
et in an order this week for 25,000 tons billets, although up to 
io-day only a small part has been placed. European buyers 
are getting all the crop-ends that the Youngstown, Ohio, mill can 
make. The rail mills are turning out enormous quantities of 
rounds, and the output can be doubled. Buyers for about 
half a million tons of rounds are arranging for best deliveries. 
Pig iron, especially for steel, is moving upward, and capacity 
will soon reach its limit. Crude steel is higher and special rates 
are common, This week sales of steel pig will approach 200,000 
ions, Greater building activity is stimulating the demand for 
tructural material, and prices are up. Much material is going 
into apartment houses and retail stores. The pressure for plates 
is strong. There is very much latent business pigeon-holed for 
future consideration ; all lesser branches of the steel industry 
are doing better. Large foundries are busier, machine shop work 
is gaining, implements are in demand and agricultural require- 
ments for 1916 will be especially important. The railroads are 
asleep, but the car builders and shipbuilders have months of 
work booked. Steel production on an enormous scale is now 
compactly organised and a steady increase in output can be 
relied upon, but the battlefield effects will not be in full mani- 
festation probably until next spring. Coal production is ample 
for all calls and export shipments on recent orders are now in 
progress. Copper is held at 18, but may drop. Exchange is 
temporarily affecting export business. Production is strained 
and any opportunity to accumulate supplies will be seized, though 
this is not a present possibility. New properties are being put 
into producing shape. 
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CATALOGUES. 


De Bercur anp Co., Limited, Strangeways Ironworks, 
Manchester.——This catalogue of pneumatic riveting machines 
contains particulars of over sixty different patterns of Allen 
riveting machines of various sizes and capacities. In this 
machine the rivet is headed by a steady powerful squeeze, 
completely filling the hole and ensuring steam-tight work, 
It. is simple in construction, has few parts, is easily manipulated 
and the consumption of air is said to be very low. 

Tue Erith-Riley self-cleaning underfeed stokers are dealt 
with in a neat little pamphlet sent to us by Erith’s Engineering 
Company, Limited, of 70, Gracechure h-street, London. This 
stoker is claimed to apply the correct underfeed principle to its 
fullest extent, keeping the stoker out of contact with the hot 
zone of the fire. Its automatic working keeps the fires free 
from accumulations of clinker and ash, and so eliminates the 
severe manual labour, as well as the complicated mechanism 
inherent in the periodic cleaning or dumping operations. Many 
illustrations are given showing these stokers in operation. 

WE have received from the Sturtevant Engineering Company, 
Limited, of 147, Queen Victoria-street, E.C., catalogue No. 1022, 
which deals with Sturtevant high-pressure fans, which are 
designed and extensively used for blowing cupolas, also for 
certain classes of work such as ventilating the faces of workings 
in mines, for pit sinking, &c., in which a much higher air pressure 
is required than can be economically obtained by fans designed 
for general industrial purposes. The catalogue does not merely 
describe the fans themselves, but it deals with what they will do. 
‘Tables which are based on actual experience show the melting 
capacities of different sizes of fans. 





FORTHCOMING ENGAGEMENTS. 
TUESDAY, SEPTEMBER 28rTx. 

THE AssocraTION OF SUPERVISING ELECTRICIANS.—St. 
Bride’s Institute, Bride’s-lane, E.C. Presidential address by 
Mr. A. H. Dykes. At 8 p.m. 

TUESDAY, OCTOBER 5rx. 

THe INstTirvuTE OF MARINE ENGINEERS.—The Minories, 
Tower Hill, London, E. ‘* Engineering Prospects in Russia,” 
by Mr. James Anderson. At 7 p.m. 

WEDNESDAY, OCTOBER 6rx. 


NOTTINGHAM Socrety OF ENGINEERS._-Welbeck Hotel, 
Milton-street, Nottingham. Annual meeting. President's 
address. 8 p.m. 








EDUCATIONAL INTELLIGENCE. 


Tre London County Council offers about 250 trade scholar- 
ships to boys between the ages of 124 and 16 years. The scholar- 
ships provide free education, with maintenance grants ranging 
from £6 to £15 a year, for one, two or in certain cases three 
years at trade schools approved by the Council. The instruc- 
tion provided at these schools is designed to enable boys on 
leaving school to take up either apprenticeship or employment 
is skilled trades. Instruction is given, amongst other things, 
in motor body building, engineering and allied trades. Applica- 
mr form (‘I'.2/258) and full particulars of the scholarships may 
be obtained from the Education Officer (T.2), London County 
Council, Education Offices, Victoria Embankment, W.C., to 
whor: all applications must be forwarded not later than Saturday, 
October 16th, 1915. 








British TRADE PRrosprcTs IN CHtIna.—With the idea of 
directing the attention of English men of business to the vast 
commercial possibilities of China—half of whose foreign trade 
is already done with the United Kingdom—-the Manchester 
Guardian published on the 21st inst. a special number containing 
many articles and illustrations. Amongst those of special 
interest to our readers, we notice a monograph on “ Railway 
Development,” another on ‘* Waterways,” a third on “ China’s 
Mineral Wealth,”’ and a fourth on the ‘* Growth of the Telegraph 
System.” Besides these, there are others on many general subjects 
which are of value to the trader whatever his particular branch 
may be. In a letter to the Manchester Guardian the President 
of the Chinese Republic says: ‘A better knowledge of the 
actual condition of China is bound to produce a better under- 
standing between the peoples of the two countries, thereby 
contributing to the continued prosperity of the existing amicable 
trade relations.”’ This is incontrovertible, and our contemporary 
is to be congratulated on its effort to further this better under- 
standing. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


23,980. December 12th, 1914.—ImMprovep Exnaust Tank 
AND SILENCER FOR INTERNAL COMBUSTION ENGINES, 
Sir W. G. Armstrong, Whitworth and Co., Limited, of 
EKiswick Works, Newcastle-upon-T'yne, and Louis John 
Le Mesurier, of Elswick Works, Neweastle-upon-Tyne. 

The object of this invention is to provide an improved exhaust 
tank and silencer for the internal combustion engine of a sub- 
marine boat. A is the tank into which an exhaust pipe B enters. 
C is a dome-shaped valve which can be raised or lowered by 
means of a screwed rod D worked in a fixed nut F by a hand 
wheel G. When the valve is lowered to close the exhaust pipe, 
it seats itself upon a packing ring H in the floor of the tank, and 
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it uncovers apertures I in the roof of the tank so that water 
can fill the latter when the vessel dives. J is a spray pipe by 
which water can be directed upon the valve in order to cool the 
exhaust. K are discharge pipes by which the exhaust gases 
leave the tank and these are arranged a little above the floor 
of the tank in order that a small amount of water may be retained 
so as to protect the packing ring H from the action of the gases. 
L is a cylindrical baffle, having in it orifices M, and designed to 
prevent any possibility of the gases impinging directly upon the 
packing, and to act as a guide for the valve.—September Ist, 1915. 


DYNAMOS AND MOTORS. 


7821. March 27th, 1914.--IMPROVEMENTS CONNECTED WITH 
ENcLosED ExLrectric Motors FOR DRIVING MACHINES 
UNDER WatTER, Signal Gesellschaft m.b.H., of Werk 
Ravensberg am Habsburger Ring, Kiel, Germany. 

Connected to the hydraulic pressure conduit A by means of a 
flange connection B is a hollow body C, which is symmetrically 
subdivided by a horizontal dividing wall. If the driven machine 

not shown—works under the application of hydraulic pres- 
sure, such as a subaqueous siren, a hydraulic pressure pipe, 
through which the water is delivered that is required for the 
production of sounds by the siren is connected to the lower half 
at E, whilst on the upper half an electric motor G is fixed by 
means of a base plate F, the driving shaft H of the motor extend- 
ing through the dividing wall D. At the point where the shaft 
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4 through the dividing wall there is arranged a stuffing-box 
by means of which a tight packing of the opening between 
the lower half of the body C and the upper half is secured and a 
too rapid admission of water under pressure is prevented. 
The motor G, which may be of a perfectly standard type and 
is therefore illustrated merely by its outlines, is enclosed in the 
portion K of the casing, which is connected so as to be water- 
tight with the body C by means of a flange connection L, thus 
protecting the motor also against moisture entering from the 
outside. The motor is thus ensured against moisture from all 
sides and the whole device may be submerged without any 
further precautions.—September Ist, 1915. 


TELEGRAPHS AND TELEPHONES. 





19,483. September 5th, 1914.—-IMPROVEMENTS IN AND RELAT- 
ING TO Exvecrric TELEGRAPHY, Walter Judd, Benjamin 


Davies and The Eastern Telegraph Company, Limited, 

all of Electra House, Finsbury-pavement, London, E.C, 
The object of this invention is to provide a simple apparatus 
in place of the usual receiving instrument for mites receiving 
to be readily carried onin case of breakdown of the norma 
receiving apparatus or under emergency conditions. Signailing 
is carried out by “ alternate contact,” a method depending on 
sending into the cable regularly occurring positive and negative 
impulses alternately. The receiving apparatus comprises a 
condenser C with resistance shunt D, telephone E and make- 
and-break F. In parallel with the circuit containing such 
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apparatus is provided a magnetic shunt G. For operating the 
make-and-break F an interrupter is shown consisting of an 
electromagnet H excited from a battery I, and having a trembler 
armature J adapted to operate the arm K carrying the lower 
stop of the make-and-break F. ‘The means for sending the 
alternate positive and negative impulses into the cable A are 
not shown. On receipt of a signal the impulse will pass to earth 
by way of the telephone, but it will be broken up into a number 
of impulses at the make-and-break F by the action of the con- 
tinually operating interrupting apparatus, as explained above. 
-September ist, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


23,184. November 27th, 1914.—ImMPROVEMENTS IN GRINDING 
or PoLisHinG Macuines, The Oliver Machinery Company, 
Limited, and William Blackett Haigh, both of 201-203, 
Deansgate, Manchester. 

This invention relates to grinding or polishing machines of 
the type in which an endless abrasive band is traversed over 
two or more pulleys, with a table or bed disposed between them 
and beneath the upper stretch of the band. The same reference 
letters in the two views indicate the same parts. The machine 
comprises a bracket-like member A, supporting the driving 
band pulley B and the table C, which extends under the upper 
stretch of the band D. The member A may be secured upon a 
support, on which is also secured a base piece E for carrying the 
other or driven band pulley F. The base piece E has a pin G, 
about which can be angularly moved a boss-like part H, adapted 
to support in a swivel joint fashion the bracket I, to which the 
spindle J of the driven band pulley F is secured. The swivel 
connection between the parts H and I is provided by the vertical 
pin K, serewed into I, but capable of free rotary movement in 
H. The part I can be displaced relatively to the part H by 
means of a screwed stud M, which passes through a bracket N 
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on the part H and bears against a projecting member O on the 
part I. Variation of the angular disposition of the driven pulley 
F relatively to the driving pulley B alters the position of the 
band D upon the pulleys and upon the table or bed C, causing 
the band to track to one side or the other of the table. It will 
be understood that it is necessary to cause the band to track 
along the edge of the table for certain classes of work. Likewise 
the distance of the driven pulley from the driving pulley can be 
adjusted for varying the band tension by adjusting the position 
of the part H upon the pin or stud G in the base piece. This is 
accomplished by the screwed stud P in the bracket Q, engaging 
the fixed part R. One band pulley is therefore capable of being 
displaced both away from or towards, and also in an angular 
direction with relation to, the other band pulley. An adiustable 
stop 8 may be provided for limiting the displacement of the 
adjustable band pulley in case of breakage of the band. A 
bracket-like arm T—shown in dofted lines—may be provided 
upon the part H and a weight U upon such arm for the purpose 
of maintaining a constant tension upon the band pulley. When 
the screw P is slackened back, a curved articie may be polished 
by pressing same into the band D so that the latter conforms to 
the shape of the article.—September Ist, 1915. : 


8131. February 15th, 1915.—ImPROVEMENTS IN OR RELATING 
To Batt GrinpinG Macuines, Ewald Hanus, of 6, Flora- 
strasse, Berlin, Germany. 

The invention relates to ban grinding machines, in which a 
plate formed with co-axial grooves co-operates with a smooth or 
grooved plate. The balls contained in the grooves R of the 
annular stationary plate B are ground by a rotary smooth emery 
plate A. In each groove R is provided underneath the balls and 
in contact therewith, a conveying band I, which is driven at 
such a speed that the rotation of the balls in the grooves pro- 
duced by the grinding plate A, may be accelerated or retarded 
according to requirements. When the plates A and B are 
arranged co-axially, the speed of rotation of the balls in the 
grooves decreases towards, the centre of the plate under the 
action of the grinding plate A. In order to maintain the speed 
of rotation of the balls in the grooves uniform, either the speed 
of operation of the conveying bands may be made greater in 
the grooves located nearer to the centre of the plate, or the 
conveying bands located in the inner grooves may be driven in 
the direction of acceleration, while those located in the outer 
grooves will be driven in the direction of retardation of the 
movement of the balls. The conveying bands may be shaped as 
desired ; for instance, they may have a round or quadrilateral 
cross-sectional area, as shown in the centre illustration. The 
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driving elements—for instance, the pulleys M—are provided 
in recesses H of the plate B, which is externally closed by a sheet 
metal plate E. For the reception of these driving plates, use 
is preferably made of the recesses, or hoppers, formed in a 
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groove for filling and mixing the balls after each revolution in 
machines of this kind. On the grooved plate B guiding rings D 
may be provided in order to prevent the balls from dropping 
out of the grooves.—Ne ptember Ist, 1915. 


19,942. September 18th, 1914.—-IMPROVEMENTS IN AND 
RELATING TO ELrectric HEATING FOR METAL WoRrkKING, 

Che British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. (A communication from the 
General Electric Company, of Schenectady, County of 
Schenectady, State of New York, United States of America.) 

The invention is shown applied to welding the end rings to 
the conductor bars of a rotor of an induction motor. Either the 
bar A or the projection B of the end ring or both may be welded 
to the member C in a single operation. The member C is held 
by the clamp D which, as in the common form of machine, 
may be moved towards and away from the jaws holding the 
members A and B. One side of the secondary E of the trans- 
former is connected through the usual clamp or connector F 
to the bar A—cr the ring B, or both in parallel, according to 
whether one alone or both are to be welded simultaneously to 
the member C—the other side of the secondary E is connected 
to the member C through the clamp D. The amount of energy 
supplied to the primary of the transformer afid hence to the 
work controlled by the regulating reactance G in the 
usual manner. The hody of the clamping member D is pro- 
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vided with water-cooling passages as is usual, the water 


leaving these passages through the pipe H, which contains a |. 


valve K for regulating the amount of water flowing through it. 
The pipe H terminates in a nozzle L, which is so located that 
the water flowing from it is directed on the juncture between the 
members A and B and the member C of the work. The amount 
of water which is applied to the work is regulated by the valve 
K and the electrical energy by the reactance G. The members 
A, B and C are placed in position and with the requisite pressure 
exerted on the junctures and the water running on them, 
energy is supplied to the machine. As the members A, B and C 
soften at their junctures, the clamping member D is moved 
forward to form the weld, the circuit to the machine is broken, 
and shortly thereafter the work is removed therefrom. After 
the weld is completed the flow of water may be stopped, though 
it will generally be found better not to stop the flow until after 
the work has cooled considerably.—September 1st, 1915. 


LIGHTING AND HEATING. 


January llth, 1915._-IMprovepD Process OF AND MEANS 
FOR MANUFACTURING CARBONS FOR ARC Lamps, Compagnie 
des Charbons Fabius Henrion, of 10, Rue Vézelay, Paris, 
France. ; 

This invention relates to a process for cementing a metallic 
core in an are lamp carbon electrode and to a device for carrying 
out*the process. The new device is provided, as usual, with a 
spool A for receiving the metallic wire, a carbon holder B, two 
dises or rollers C, one of which has a driving crank C°. These 
rollers effect the unwinding of the wire from the spool and intro- 
duce it into the carbon. A cutting device D cuts off the necessary 
lengths from the wire. A tank E contains the conducting adhe- 
sive substance. There are also devices for supplying the adhesive 
substance coming from the tank, and for forcing the wire to 
take up the adhesive substance before entering the carbon. 
The latter devices consist, in the construction shown, of a block 
F, consisting in this case of two parts connected together by 
bolts and provided with an extension F°, which is formed so 
as to project between the two discs or rollers C. The block is 


450. 


A guide piece J is arranged in the block at the intersection of 
the bore H and the bore G which has a central hole coinciding 
with the bore G. A knife K is arranged to move vertically in the 
guide piece J and forms with the latter a shearing device. This 
knife K is secured at the bottom of the piston L which by means 
of a lever N hinged at O can be pressed into the bore H against 
the action of a spring M. The boring I receives a pipe P adjoin- 
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ing the adhesive substance tank E. Underneath the boring I 
is arranged a brush Q. In order to prevent adhesive substance 
from flowing over into the bore G and the shears J, K, a per 
forated packing R can be inserted in the conduit G between 
the shears and the bore I, which packing acts in the same way 
as the packing of ordinary stuffing-boxes. The shears can be 
provided with devices for cleaning the knife when necessary. 
For instance, a sponge may be arranged to wipe the knife each 
time it rises, the sponge being carried by a hinged device moved 
by the knife mechanism.—September Ist, 1915. 


19,121. August 27th, 1914.—-IMPROVEMENT IN AND RELATING 
vo ELectricaL ConTinuiry oF ELectrricaL Conpuits 
AND OTHER TuBEs, Ralph Walton Perry, Manager of the 
Perfecta Seamless Steel Tube and Conduit Company, 
Limited, Plume-street, Aston, Birmingham. 

The lengths of seamless or welded tubes A are bulged, ex- 
panded or opened out to a suitable degree at their one end as 
at B, the lengths of the bulged or expanded portion B varying 
in accordance with the diameter of the tube A. This bulged 
portion B is tapered advantageously only slightly, i.e., the 
diameter of same decreases somewhat from the end of the tube, 
and this tapered bulge is then tapped with a tapered internal or 
female thread C. The other end of the tube lengths A is pro- 
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vided with an external or male thread¥D which is parallel. 
In assembling the tube lengths A together, the parallel external 
thread D is screwed into engagement with the internal tapered 
thread C and the screwing operation itself provides perfect elec- 
trical continuity between the connected tube lengths by reason 
of the cutting and clearing action of the parallel and tapered 
threads on one another, the absolute continuity being also 
ensured in cases where the tubes have previously been enamelled 
or otherwise treated as the ename! or the like is cut through and 
cleared by the cutting action of the screw. By this invention 
also a completely water-tight joint is provided, the joint being 
also possessed of great strength.— September Ist, 1915. 


MISCELLANEOUS. 


19,070. August 26th, 1914.—-IMPROVEMENTS IN AND CON- 
NECTED WITH CENTRIFUGAL Macuines, David Keil Tullis, 
of the firm of D. and J. Tullis, Limited, of Clydebank, 
Glasgow, Scotland. 

This invention relates to improvements in and connected with 
centrifugal machines of the type known as the suspended or 

“* Weston,”’ wherein the casing surrounding the revolving spindle 
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has been suspended by a suitable elastic buffer, a separate 
elastic buffer being necessary to assist in controlling the oscilla- 





of ring formation interposed as the mediary of suspension, well 
known, and having their interior surfaces and exterior surface 
composed of a series of indentations or corrugations, the depres. 
sions or indentations H formed on the outer surfaces of the rinys 
being opposite to the projections or protuberances I on the inne 
surfaces and the depressions or indentations H! on the inner 
surfaces opposite the projections or protuberances I! on the outer 
surface of the rings, as seen more particularly in the upper 
illustration, which shows one of the rings detached. Due t, 
this peculiarity of construction, the basket and load find muc/, 
more quickly their equipoise or equilibrium during rotation thay, 
do rubber rings having plain surfaces.—September Ist, 1915, 








THE ACQUISITION OF ENEMY PATENT RIGHTS 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon Britis) 
subjects the right to manufacture under enemy patents—whic/ 
right when acquired can be retained after the war—and ix 
specially compiled for THE ENGINEER by Lewis Wm. Gool/, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest pay 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 
apply. 


On each of six of the patents given below £35 and on eac)) 
of the remainder £26 have been paid in renewal fees. 


No. 6765/08.—Electric contacts. A contact device, applica)! 
for switches, controllers, safety fuses, releasable connection -, 
and the collectors of dynamo-electric machines, is built up «1 
thin rings with internally projecting contact pieces. The 
rings are adaptéd to be connected together in any desired mani 
by a rotary body within the rings, carrying blade contact 
Engel, O., Berlin. Dated March 27th, 1907. 

No. 7006/08.—Electric transmission of power. In electri 
power transmission systems, particularly applicable to mot 
vehicles and of the kind in which the power generated by « 
prime mover is transmitted through a dynamo and motor to thie 
driven member, the speed of the driven member is controlled, 
according to the resistance encountered, by varying the ai: 
gap, in the dynamo and motor respectively, this being effecte| 
either automatically or by hand. Porsche, F., Austria. 

No, 7033/08.—Copying presses. Lenck, K., Berlin. 
March 30th, 1907. 

No. 7184/08.—Ordnance ; smoke, disposing of. 
apparatus described for withdrawing spent gases from the bor 
of a gun when the breech is opened after discharge, is applic: 
to guns having screw-breech mechanism. A smoke cap su 
rounds in part the breech opening in the gun and is provide:| 
with a passage which, in the loading position, registers with a: 
opening in the suction pipe. When the breech is opened thi 
residual gases in the bore are drawn into the smoke cap anid 


Dated 


The suction 


thence pass into the suction pipe. Krupp Akt.-Ges., F., Ger 
many. Dated March 12th, 1908. 
No. 7188/08.—Electric furnaces. In a refining furnace 


current is caused to pass through and around the material 
for example, steel—in the melting hearth, by arranging ele: 
trodes of alternate polarity so that some make contact with the 
free surface of the metal or with the slag layer, and others pen: 
trate the sole of the hearth. <A slow rocking motion may | 
imparted to the furnace. Nathusius, H., and Westdeutschie 
Thomasphosphatwerke Ges., Berlin. 

No. 7213/08.—Lubricators. A lubricating system combine:| 
with an oil cooler and filter for multiple-cylinder engines com 
prises a number of pumps which are put into communication 
alternately with the suction and delivery pipes by means of a 
common rotary valve, rotated by teothed gearing at one halt 
the speed of the driving shaft. The valve consists of two cone 
drawn together against a casing by a spring, one cone turning 
the other by means of a claw coupling. Daimler-Motoren-Ge 
Germany. Dated September 12th, .#v6. 

No. 7508/08.—Electro-deposition. in plating tubes, bar- 
shaped bodies, &c., which may be of difiorent lengths, the article 
are so carried as to be lifted out of the electrolyte once in each 
revolution. Galvanostegie Scharnke and Doebritz, Germany. 
Dated April 5th, 1907. 

No. 7570/08.—Ordnance ; small arms; sights and methods 
of sighting. In order that a gun may be correctly trained upon 
a target, such as an airship, outside the horizontal plane of the 
gun, an instrument is provided upon which curves are plotted 
by using either polar or rectangular co-ordinates, from which 
the corrected adjustment of the sight for any given range and 
angle of site may be determined. Krupp Akt.-Ges., F., Germany. 
Dated June l4th, 1907. 

No. 7605/08.—Washing textile materials. Textile material 
impregnated with lye in mercerisation are delixiviated and the 
lye is recovered by repeatedly and alternately passing the 
material through a counter-current of washing fluid, and steam- 
ing it. The apparatus used comprises a chamber with a sloping 
floor, sub-divided into a number of cascade compartments by 
double vertical partitions, of which one part extends to the 
bottom and the other does not. There are also two large parti 
tions which dip into the liquid in the end compartments ; 
they extend to the top of the chamber and form, with a cover 
having an hydraulic joint, an air-tight chamber within the 
other chamber. Matter, J., Germany. 

No. 7932/08.—Turbines. Blades provided with roots having 
feet of the same breadth attached thereto are secured to holding 
rings, which are undercut to receive the feet and are fixed in 
grooves in the turbine drum or casing by caulking rings. Roth, 
C., Berlin. Dated April 20th, 1907. 











ENGINEERING INSTITUTIONS’ VOLUNTEER 
TRAINING CORPS. 
Headquarters : Marconi House, Strand, London, W.C. 
Drill Centre (by kind permission of Lieut.-Col. A. E. Le Rossignol, 
R.E.): Headquarters of London Electrical Engineers, 4+, 
Regency-street, London, S.W. s 
COMPANY ORDERS. 
By Lieut.-Col. C. B, Clay, V.D., Commandant, for week com- 
mencing September 27th, 1915. 
Drills 6.30 to 7.30; 7.30 to 8.30 p.m. 
Monday, September 27th.-Section I.: Technical. Section II1.: 
Squad, Signalling Class. 
Tuesday, September 28th. 
Shooting. 
Thursday, September 30th. 
Shooting. 
Friday, October 1st.—Section IV.: 
Squad, Signalling Class. 


Section II.: Technical. Section 1V.: 
Section ILL: Technical. Section I.: 
Technical. Section I1.: 


Route 








provided with a horizontal longitudinal bore G, through which 
the wire passes, and with two vertical cylindrical bores H and I. 





tion of such spindle. A is the casing surrounding the revolving 
spindle A!, B the driving pulley. D, E are two elastic buffers 


Saturday, Ostober 2nd._-Company parade, 2.30 p.m. 
march, 
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SEPTEMBER. 


A Barren Month. 


Ir is rarely indeed that we find a month 
so lacking in events of engineering interest as that 
just ended. Not only in this country, but abroad, 
all energies are being devoted to a single object, and 
little or nothing else is going on. Even serious labour 
troubles seem, for the moment at least, to have come 
to an end, and the only things that are exercising 
employers are the lack of men, the difficulties of 
transport, and the prices of materials. An indication 
of the attitude of engineers to subjects outside the 
war was given by the meetings of the Institute of 
Metals and the Iron and Steel Institute held during 
the month. The former gathered in the evening 
with the hope that more members would find it 
possible to be present, the latter in the morning ; 
but at neither was there anything like a good attend- 
ance, and if it were not for the desirability of keeping 
up the continuity of the meetings, both might have 
been dispensed with and their papers reserved until 
a time when more justice could be done to them. 
The contributions suffered from the fact that they 
had no direct war interest. The British Association, 
which also met during the month, was more fortunate 
possibly because some of its papers and reports 
handled industrial problems which have arisen directly 
from the conditions of the moment, and the attend- 
ance was not very far below the average. Two papers, 
or rather reports, presented to the Economic and 
Statistical Science Section aroused as much interest 
One dealt with the question of workshop 
fatigue--a subject which is now being investigated 
by a Government Commission—and the other with 
some labour problems which will have to be faced 
after the war, and particularly with the employment 
Both reports provide most 


as any. 


of women in factories. 
instructive and interesting reading. 


Aeronautical Activity. 


THE early days of the month were not only 
moonless, but were remarkably calm and _ settled. 
The enemy took advantage of the opportunity and 
carried out several air raids against this country. On 
the 7th three Zeppelins visited the ‘ Eastern 
Counties,” killing 17 people and wounding 39. The 
“Eastern Counties ’’ and the London district were 
visited on the 8th, the casualties this time numbering 
20 killed and 86 injured. On both occasions anti- 
aircraft guns and presumably aeroplanes engaged the 
invaders, but, it is to be gathered, without success. 
For the latter raid the Germans claim that they 
attacked the western part of the city of London, 
some factories near Norwich and the harbour and 
some ironworks at Middlesbrough. The next, or the 
next announced, raid took place on the 11th, and was 
stated to have been made by Zeppelins against the 
Kast Coast. No casualties and no damage were 
caused. On the night of the 12th the East Coast was 
once more visited with similar results. Variety was 
provided on the afternoon of the 13th when a hostile 
aeroplane reached the Kent Coast. Seven people 
were injured by the bombs dropped. The enemy 
was chased off by two naval airmen. On the night 
of the same day a Zeppelin once more visited the 
East Coast, but it neither did damage nor caused 
loss of life. The aeronautical activity of the Allies 
has been in its way just as intense as that of the 
enemy. French dirigible balloons and squadrons of 
British and French aeroplanes have taken consider- 
able part in the intense activity which has been 
developed along the western front during the month. 
A notable incident was the attack on Stuttgart 
carried out by French aviators on the 22nd. The 
double journey represents a distance of nearly 300 
miles. British aviators have done good work, too, 
particularly in their attacks on railway lines and 
stations. On the 23rd the line near Valenciennes was 
bombed and cut by them. On the 26th the station 
at this centre was bombarded, while east of Douai 
and near St. Amand two trains—one full of troops— 
were bombed and derailed. 


Naval Incidents. 


Ir we except the several bombardments of 
the Belgian coast carried out by the British Fleet, 
the past month provides us with very little to record 
regarding the naval ‘side of the war. In fact, we 
have noted only three officially announced incidents, 
and one of these, it will be noticed, relates to an 
occurrence in all probability of last August. Thus, 
on September 7th the German Admiralty was com- 
pelled to state that it had given up hope of the 
submarine U 27. This vessel, it seems, was spoken 
to by another enemy submarine sometime after 
August 10th, on which date it claimed to have sunk 





west of the Hebrides “a small British cruiser of an 
old type.” On the 16th of the month our own 
Admiralty had to presume a similar loss. Submarine 
E 7 had not been heard of since the 4th. As the 
Turks claimed to have sunk the vessel off the Dar- 
danelles, it had to be concluded that this report was 


‘well founded. Of the crew, three officers and twenty- 


five men were, it seems, rescued by the enemy and 
made prisoners. The Italian navy suffered a regret- 
table disaster towards the end of the month through 
an explosion which occurred on board the armoured 
cruiser Benedetto Brin (1901) while lying in Brindisi 
harbour. Although the damage caused was con- 
siderable, and involyed the loss of over 400 of the 
ship’s company, the vessel, it appears, has not sunk. 


Factory and Workshop Lighting. 


THE first report of the Departmental Com- 
mittee appointed in January, 1913, by the Home 
Secretary to inquire into ‘‘ the conditions necessary 
for the adequate and suitable lighting (natural and 
artificial) of factories and workshops” was issued 
early in the month. The Committee, under Dr. 
Glazebrook, has so far dealt specifically with the 
lighting conditions prevailing in textile, engineering, 
and clothing trade factories and workshops. Its 
report recommends that the Home Secretary should 
be given power to enforce the provision of adequate 
and suitable lighting in every part of a factory and 
workshop, thus bringing the matter of lighting into 
line with the matters of heating and ventilation, the 
proper provision of which is already enforced under the 
Factory Act of 1901. To define what adequate and 
suitable lighting is is not an easy matter. Nevertheless, 
the Committee has carried its recommendations to the 
extent of specifying the minimum amount of illumina- 
tion which must be secured in various parts of an 
industrial building, its yards, passages, and 
approaches. The recommendations under this head 
will be found set out in full in our issue of September 
10th. Briefly put, the working areas are to be lit in 
such a way that on a horizontal plane at the floor level 
the illumination will not be less than 0.25 foot-candle. 
Ironfoundries are to receive special treatment, the 
minimum illumination required being 0.4 foot-candle. 
Passages, stairways, lobbies, and similar parts of the 
building are to have a minimum illumination at the 
floor level of 0.1 foot-candle. Open yards and ap- 
proaches are to be lit as favourably as a fairly well- 
lighted side street, namely, with 0.05 foot-candle at the 
ground level, and this illumination is to be maintained 
from one hour after sunset until one hour before sun- 
rise. Another recommendation provides for the 
proper cleaning of all external windows, while another 
gives the Department power to allow exemption from 
the requirements in individual cases. Without 
doubt the enforcement of these requirements, if 


effected, will scarcely, if at all, disturb the 
management of most modern engineering work- 
shops. There are, however, a few instances in 


which even the modest figures quoted above are 
not attained, at least at some time in the twenty- 
four hours, and if the recommendations are pro- 
perly enforced in these cases good will result. 


The Import Tax on Motor Cars. 


THE decision of the Government to place a 
tax of 334 per cent. on imported motor cars and parts 
has generally been received with satisfaction, and 
especially by British motor car. makers. who are now 
almost exclusively working at high pressure to supply 
transport vehicles for the forces of this country and 
the Allies. In the early days of the motor car 
industry British firms had some difficulty in ‘* keep- 
ing their heads above water ”’ owing to the competi- 
tion of continental rivals, which had been at work on 
the problem of the self-propelled vehicle considerably 
longer than we in this country. Step by step the 
home-produced cars began to make up the leeway, 
and eventually succeeded in wresting the lion’s 
share of the pleasure vehicle trade from their foreign 
rivals. A long period of prosperity was anticipated 
when the war broke out last year. Then there 
was a sudden slump in the trade, soon followed by a 
renewed demand which it became difficult to meet 
owing to the Government having commandeered the 
chief portion of the motor car production. Gradually 
the whole of the works were taken over and new 
British pleasure vehicles were almost unprocurable. 
The Americans were not slow to seize their oppor- 
tunity and poured into the British market an ever- 
increasing stream of vehicles until the market was 
swamped. The tax imposed is expected to produce 
£1,150,000 revenue, and will go “ome way to prevent 
the outflow of British gold, and to preserve for the 
home motor car industry at least a share of the 
markets which it has been obliged to sacrifice by its 
devotion to the needs of the military services. 





PAPERMAKING AND ITS MACHINERY. 
No. I. 
INTRODUCTORY. 


THE art of making paper as practised to-day is 
one in which the engineer and the chemist work 
side by side and have equal responsibility: In this 
series of articles we propose to deal with the con- 
struction and operation of the ‘machines. employed 
by the papermaker as supplied by British builders, 
that is to say, primarily with the engineering aspects 
of the art. But it would be quite impossible to do 
so if we were compelled to exclude all reference to 
the chemical aspects, so that in effect our articles 
will cover practically the whole field of papermaking 
practice and should give our readers a good idea 
not, only of the machines employed but of the various 
processes through which the raw material passes 
from the time it enters the mill until it leaves as 
the finished product. 

It is very difficult indeed to define what paper is. 
One of the best definitions yet proposed describes 
it as ‘“‘an aqueous deposit of vegetable fibre.” 
This gives a clear idea of the fundamental process 
involved, namely, the deposition of fibrous matter, 
previously suspended mechanically in water, and its 
“‘felting’’ together in the form of a continuous 
sheet. The definition fails, however, because 
vegetable matter, while employed to a wholly 
preponderating extent, might be quite absent and 
yet the substance could reasonably be called paper. 
A more serious objection to the definition is to be 
found in the fact that it covers only the mechanical 
aspects of papermaking» Strictly speaking, the 
substance contemplated in the definition would be 
almost useless for nearly every purpose for which 
paper is to-day employed. Notably would it be 
so for writing and printing upon. To confer on it 
certain of its valuable properties the chemist must 
take it in hand—actually he works on it simultaneously 
with the engineer—and add to it certain mineral 
and other substances such as china clay, starch, 
alum and resin, not to mention various bleaching 
and colouring reagents. These materials fill up the 
interstices between the fibres, toughen the cellulose 
of which they are composed, “size” the paper so 
as to render it kindly to the pen, remove its objection- 
able tinge and alter it to a pleasing one. Alli these 
benefits are clearly of sufficient importance to merit 
recognition in the definition. 

Having thus cleared the ground as to what paper 
is, we should properly touch upon the history of its 
manufacture. This is a subject, however, so con- 
troversial in many of its details and dates that we 
feel some dubiety about the wisdom of presenting 
even the following brief outline of it. 

Papyrus, parchment and vellum not being admis- 
sible as paper, we have, according to the best authori- 
ties, to go to China to discover the earliest known 
traces of the manufacture of true paper, that is, 
of a felted aqueous deposit of fibrous material. 
Somewhere about 750 a.p. the Arabs acquired the 
art from the Chinese and introduced improvements 
into it. Thus, by the end of the eighth century the 
Arabs were employing linen rag as almost the sole 
basis of their paper, and had learnt to load and size 
it with starch. From the Arabs, through the Moors, 
the art was introduced in the eleventh century into 
Spain, whence it spread into Italy, France and the 
Netherlands, and later on into Germany. For many 
years this country had to supply its needs by importing 
its paper from the Continent, and not until 1495 is 
there any evidence that the industry was being 
practised within our shores. About that year one 
John Tate set up a mill at Stevenage, Herts. Others 
took it up slowly, but until the Revocation of the 
Edict of Nantes in 1685 we still depended almost 
entirely on the continental sources of supply. About 
ten years before this date, it is interesting to note, 
the mills at Wolvercote, Oxford, were established, 
and at the present day these mills are still manufac- 
turing the well-known Oxford India paper. With the 
incoming of the Huguenots the art of papermaking, 
like so many others in this country, received much 
stimulus, and from then onwards its development 
followed along ordinary lines. 

In 1725 a monopoly was granted to De Portal, 
of the Laverstoke mills in Hampshire, for the manu- 
facture of paper for Bank of England notes. Messrs. 
Portal of to-day still make this paper. In 1739 it 
was officially recorded that there were 278 paper 
mills at work in England manufacturing on the 
average about ten reams per day each. In the 
same year James Whatman established a mill at 
Boxley, Maidstone, and introduced considerable 
improvements into the industry. His name is still 
associated with a certain class of paper beloved 
especially by water-colour artists. 

All this time the paper manufactured was what 
is called ‘“‘ hand made,” that is to say, the deposition 
of the fibrous material from its aqueous state was 
carried out on a wire frame or strainer manipulated 
by the worker. ‘No little skill was required for this 
operation, but as the frame or mould could be shaken 
in all directions, the result, if the process was skilfully 
conducted, was a paper in which the felted fibres 
crossed one another at all angles. It is to this circum- 
stance that hand-made paper owes its many superior 
properties, for in machine-made paper the action, 
as we shall see, encourages the fibres to lay themselves 
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all in one direction. Nevertheless, hand-made paper 
could not be made in anything but sheets of strictly 
limited size. Such a thing as a roll of paper four to 
five miles or so in length as employed by the daily 
and other Press of to-day was inconceivable. Inspired 
probably by the pending developments of the printing 
machine, efforts were made towards the end of the 
eighteenth century to surmount the limitations of 
size imposed by the use of a hand mould and to devise 
a machine that would turn out paper in sheets. or 
rolls of practically unlimited length. The earliest 
of these efforts was, we believe, made in France, 
and met with something like success after much 
experimentation. But it was in England that the 
idea was reduced to a commercial basis. 

The name of Messrs. Fourdrinier, wholesale 
stationers, of London, will always be remembered 
in this connection. From the idea as communicated 
to them from France they set to work at Bermondsey, 
and with the assistance of Mr. Bryan Donkin in 1803, 
turned out and installed a really practical machine. 
Many difficulties had to be overcome and much 
money spent on making improvements, but by 1810 
success was assured. By 1851, the year of the 
Exhibition in Hyde Park, the Bermondsey works 
had turned out a total of 190 machines. 

We will not attempt to trace the historical dev elop- 
ment of the many subsidiary machines employed 
by the papermaker. These date some from before 
the invention of the papermaking machine proper 
and some from after. All have been very considerably 
developed since the early years of the nineteenth 
century. 

Backward at first in the art of making paper, 
this country, as in so many other instances, has in 
time acquired one of the foremost places in the 
industry. Her engineers, too, have advanced with 
the .times, and to-day the papermaking machinery 
of all types which they turn out has a world-wide 
reputation. We have been unable to obtain any 
satisfactory figures revealing the position occupied 
by our engineers in the world’s markets for paper- 
making machinery. But if we may suppose that 
it is much the same as the position occupied by our 
paper manufacturers—and there is some reason in 
thus supposing—then we may say that while our 
machinery is ingood demand abroad we have had power- 
ful rivals in Germany. Statistics show that in 1912 
Germany exported to all destinations paper, paste- 
board and cardboard valued at five and a-quarter 
million pounds, while our exports—in 1913—were 
valued at just about one-half of that amount. Austria- 
Hungary in this department was by no means a rival 
to ignore, her 1913 exports being returned at some- 
thing over a million pounds. In her case, however, 
we may doubt if this implies a proportionate share 
of the paper machinery trade. As is well-known, 
Germany before the war supplied a very considerable 
share of the paper, &c., used in this country. Thus, 
in 1912, her exports to us reached in value to more 
than one and a-quarter millions. Our exports to 
her-in return were almost insignificant. 

Before taking up the description of British-made 
papermaking machinery it will be of assistance if we 
briefly review the entire process of papermaking from 
start to finish. From the outset it should be made 
clear that papermaking divides itself naturally into 
two broad stages, namely, the preparation of the 
pulp—that is, of the aqueous stuff containing the 
disintegrated fibrous material—and the conversion 
of this pulp into dry sheets of paper. Usually the 
product at the end of the second stage is ready for 
the market, but in some cases a certain amount of 
after treatment is accorded it. 

The raw material employed by the papermaker, 
in all but a few instances not worth mentioning, may 
be described generically as cellulose. Chemically 
considered, cellulose is a carbo-hydrate having the 
empirical formula C;H,O;. Physiologically it is the 
main product of vegetable life and when isolated is 
presented to us mainly in the form of thick or thin- 
walled flattened tubes. It is to this form that we owe 
ts “felting ’’ properties, but its chemical nature is 
also of first importance to the papermaker. Not 
only is it quite insoluble in water, but it is very nearly 
impassive to oxidising influences and is extremely 
resistant to alkalies. Without these chemical pro-- 
perties the substance could not be made into paper, 
at least as we know it. 

The quantity of cellulose contained in vegetable 
fibre varies with the source from which the fibre is 
obtained. Of all sources that of cotton contains the 
biggést percentage of cellulose. Cotton fibre contains 
about 90 per cent. of cellulose, 7 or 8 per cent. of 
water, 0.4 per cent. of wax and oil, 0.6 per cent. of 
nitrogenous matter, and about 1 per cent. of mineral 
ash. Flax comes next with about 82 per cent. of 
cellulose. The wood of the pine tree is some distance 
down the list with 57 per cent., while bamboo, 
esparto grass, and straw are still lower with from 40 
to 48 percent. Nor is the cellulose always of the same 
chemical formation. The cellulose of cotton, flax, 
and hemp--corresponds: in composition with the 
chemical formula given above, but the cellulose of 
jute, straw, esparto and so on may vary 1 or 2 per 
cent. as regards the quantity of each constitutent. 
The former is true cellulose; the latter may be 


regarded as partially hydrated cellulose. 
It. may be remarked in passing that cellulose, the 
basis of paper, is also the basis of many another indus- | 
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trial product, and that its chemistry is connected 
with one of the most interesting chapters in the whole 
field of technology. Apparently it is nothing more 
than six atoms of carbon associated with five mole- 
cules of water. Yet treat it with nitric acid and we 
get the chief constituent of gun-cotton. Add camphor 
to the above nitro-cellulose and celluloid is obtained. 
Treat cellulose with mineral acids and dextrose, or 
glucose as it is called commercially, may be formed. 
Dissolve nitrated cellulose in alcohol and ether. The 
solution squirted through fine holes evaporates 
quickly and solidifies into threads of artificial silk. 
Shake a mixture of cellulose and caustic soda with 
carbon bisulphide in a closed vessel. A substance is 
produced called viscose, which, if allowed to coagulate, 
forms a hard mass that can be turned and polished, 
or if spread on glass coagulates in the form of a tough 
transparent film. 

Papermaking, however, once the cellulose has been 
extracted from the raw material, is a mechanical 
rather than a chemical process—that is to say, it 
does not seek to change the chemical nature of the 
raw cellulose, but preserves it as such in the finished 
product. 

For many years cotton and linen rags, whether 
collected as the waste of textile mills or from more 
domestic sources, formed the principal raw material 
of the papermaking industry, and for high-class 
writing and printing paper such rags are still in 
demand. Rags, it may be pointed out, are preferred 
to raw cotton or linen, not only because they are con- 
siderably cheaper, but because the material, having 
been spun and woven, yields a much better paper 
than the raw stuff. In 1860 esparto grass obtained 
from Spain and North Africa was introduced by Mr. 
Thomas Routledge as a raw material, and has ever 
since been used very extensively for high-class print- 
ing and medium quality writing paper. It has many 
valuable properties and gives a printing paper possess- 
ing a good surface combined with flexibility and soft- 
ness. About the same date straw as a raw material 
began to be used extensively for the production of 
news and other printing paper not of a high-class 
quality. It is still so used as well as being con- 
verted into box, card, and straw board. Later on, 
about 1870, wood pulp obtained from Norway, 
Sweden, Canada, or the States came into very exten- 
sive favour for the production of cheap papers for 
writing and printing, and to-day is almost universally 
employed by our newspapers. Flax in the form of 
waste from the spinning mills, hemp in the form of 
refuse, old rope, sailcloth, &c., and jute waste and old 
bags provide another class of raw material used 
principally for the manufacture of wrapping paper. 

With the exception of the wood pulp, which is 
received at the mills in a condition almost ready for 
the papermaking machine proper, all these materials 
have to be passed through four distinct processes 
before they reach the pulp stage. These processes 
are known as cleaning, boiling, bleaching, and 
beating. The machines employed in them differ 
somewhat according to the nature of the material 
being treated and will be fully described in later 
articles. In the first process an attempt is made to 
remove by mechanical means all adventitious foreign 
matter, such as sand, dirt, buttons, hooks and eyes, 
&c., from the raw material. The second process is, 
properly speaking, a chemical one. It consists in 
digesting the cleaned material in an aqueous solution 
of caustic soda, the boiling being done under pressure. 
Caustic soda, as we have already said, has no action 
on cellulose, at least in the strength in which it is here 
employed, but it attacks the non-fibrous parts of the 
raw material, the oil, wax, &c., and also any grease 
or dirt still adhering to it, and converts these sub- 
stances into soluble compounds. The result is that 
the material is broken up, as it were, and the long 
thin cells are more or less completely separated 
from one another. The boiling process is not simply 
a method of completing the’ cleaning of the raw 
material. It should be regarded philosophically as 
a chemical means of splitting it up and isolating its 
cellulose. 

The disintegrated stuff having been carefully 
washed to free it of the alkaline liquor, is next bleached 
in a solution of calcium hypochlorite—bleaching 
powder—or in a solution of sodium hypochlorite 
obtained electrolytically from common salt.. The 
material is again washed and purified and is frequently 
concentrated before being passed on to the beating 
engine wherein the fourth stage is completed. The- 
object of this beating process is to break the indi- 
vidual cells into fragments about five or six-hun- 
dredths of an inch in length and to complete 
the separation of the fibres begun during the 
boiling operations. In the case of esparto grass, 
straw, &c., the natural length of the fibres is very 
near the figure required, but in flax and cotton the 
fibres may have lengths of as much as lisin. The 
beating has therefore to be much more drastic with 
the latter than with the former. During the beating 
operations it is customary. to add any loading, sizing, 
and colouring materials to the pulp that may be 
required. 

The pulp is now ready to be made into paper. 
We will not attempt at this stage to describe a modern 
papermaking machine, but it will assist us to do so 
later if we indicate now the manner in which the 
pulp is converted into paper by the old-fashioned 
hand method. 





The pulp, considerably diluted with water, is first 
run from the storage chests through a screen or sic\-e 
for the purpose of removing any foreign material or 
any of the fibres which may not have been suftici ‘lent ly 
reduced in size. ‘Thence it is passed into a vat. The 
next process is one requiring great skill on the part 
of the operator, the vatman, as he is called. 'I'\\, 
hand mould which he employs consists of a rectangular 
wooden frame, across which wire cloth is il 
stretched, and a second, but open, frame called ; 

‘“‘ deckle ”’ fitting on to the first and forming the os s 
of the mould. This tray is dipped by the vatmian 
into the pulp and is withdrawn with just that amount 
of material on it that will give the required thickness 
of paper. As the water of the pulp drains through 
the wire cloth the vatman shakes the mould eterelly 
and causes the fibres to “ felt’ together at all angle 
to one another. 

The deckle is then removed and the mould pass.-d 
across to a second workman known as the couche r, 
who transfers the wet sheet of paper on to a piece of 
felt. When a pile of such felts and sheets has been 
accumulated it is transferred to a press, where thie 
surplus water is squeezed out and the paper coi- 
pressed and closed up. Thereafter the felts may |e 
removed and the sheets piled by themselves aid 
subjected to a further pressing with the idea of caus. 
ing the irregularities of one sheet to obliterate those 
of another. The sheets are then hung up to dry in a 
suitable room. 

The pulp used for hand-made paper is not usually 
sized beforehand. The sizing is accomplished hy 
dipping the dried sheets into tubs containing a solu- 
tion of gelatine and alum. This converts the paper 
from an absorbent material that will readily suck up 
water into a substance more or less as we know it 
when finished. The sheets having been dried are 
glazed or ‘“‘calendered,” whereby the dull rough 
surface is changed to one that is more or less highly 
polished and smooth. One method of effecting this 
is to pass a pile of sheets each separated by a zinc, 
or copper polished plate, through a heavy pair of 
rolls. The greater the pressure applied and the more 
thoroughly the rolling is carried out the higher will 
be the polish. The surface may be still further 
enhanced by heating the metal plates. This calender- 
ing process is not employed solely for the sake of the 
improved surface which it gives the paper. During 
the rolling the fibres are compressed and the material 
is consolidated so that its thickness may be reduced 
by very nearly a half. This greatly improves the 
paper in every way, notably increasing its tensile 
strength. If carried too far, however, it makes the 
paper brittle and liable to crack when handled. 

After calendering the paper is ready for the market. 








ELECTRIFICATION ON THE LONDON AND 
SOUTH-WESTERN RAILWAY. 
No. II.* 

THE power-house, as we said last week, is situated 
at Durnsford-road, Wimbledon, and is adjacent to 
the river Wandle. It is a brick building divided into 
two main sections—as shown in the drawing, Fig. 13. 
The boiler-house, which is adjacent to the turbine- 
room is 237ft. long and 130ft. wide, and at present 
it contains sixteen Babcock boilers, each having a 
normal evaporating capacity of 20,000 lb. of water 
per hour. The boilers—as shown on page 318 
are arranged in two rows, with a firing floor between 
them. They are fitted with chain grate stokers and 
deliver steam at a pressure of 200 lb. per square 
inch, with a superheat of 200 deg. Fah. For heating 
the feed water, Green’s economisers are provided. 

The formation of the ground, which slopes from the 
railway sidings towards the power-house and river, has 
greatly facilitated the handling of coal. It has been 
possible to do without all the usual coal-conveying 
plant and to discharge the coal from the railway 
trucks directly into overhead bunkers in the boiler- 
house. For carrying the trucks to the top of the 
boiler-house a viaduct has been built, and it is shown 
in Fig. 14. In this viaduct there are open spaces, 
to be seen clearly in the illustration, their object 
being to enable coal-to be discharged from the trucks 
directly on to a reserve storage space underneath 
the viaduct. Fig. 15 shows the floor above the 
boiler-house where the coal is discharged from the 
trucks into the coal bunkers. These bunkers have a 
capacity of about 1400 tons. In the basement of the 
boiler-house is a suction ash plant—shown in Fig. 16. 

These suction ash-conveying plants are undoubtedly 
extremely useful where large quantities of ashes have 
to be dealt with. Although this method of handling 
the ashes is comparatively new, it has already been 
adopted by a number of large electrical and industri:! 
undertakings in the United Kingdom and abroad. 
The principal advantages claimed for the system are 
(1) the men work under much healthier conditions 
than when the ashes are dealt with by other methods ; 
(2) the ash and clinker can be removed from the 
boilers without producing large quantities of dust : 
(3) one labourer is able to dispose of from 10 to 12 
tons of ash from the furnaces in one hour; (4) low 
cost of upkeep; (5) easy manipulation; and (6) 
the appliances Alia 3 an additional means of secur 
ing the continuous running of steam plant. The 
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plant consists primarily of a clinker breaker, a con- 
veyor pipe, an ash receiver and an exhauster. The 
clinker breaker runs on rails in the ash cellar imme- 
diately under the ash chute doors. The ash and 
clinker fall from the chute into the breaker, in which 
they are reduced to a suitable size. In the conveying 
pipe which is laid at the side of the rails on which 
the breaker travels, there are openings which normally 
ave closed by plugs, but when it is desired to draw 
the contents of the breaker through the conveying 





boiler-house at the permanent end of the building. 
Each chimney is 230ft. high, and has an internal 
diameter of 13ft. 6in. at the top. 

The turbine-room—a view of which is given on 
page 318—is 257ft. long and 55ft. wide. It is built | 
for five main and three auxiliary generating sets, | 
and space is provided for another main unit. The | 
three auxiliary turbines were built by C. A. Parsons and 





Plan of Turbine House Basement 


Co., Ld., and they drive through gearing 400-kilowatt 





lgenerators working at a pressure of 220 volts. The 


lectric Water level Indicator 


blades. A dovetail slot is turned in this segment for 
the reception of the reversing blades. The blades 
slide into the groove in the reversing segment and a 
bronze distance piece with a dovetail root is placed 
between the blades. The latter are hammered up 
tightly and stop pieces are fitted at either end of 
the segment. At the tops of the blades is a shrouding 
strip with holes cut in it into which the tongues of the 
blades fit, and after the shrouding strip has been placed 
in position the tongues of the blades are riveted over. 
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Fig. 13—LONDON AND SOUTH-WESTERN RAILWAY POWER HOUSE—GENERAL ARRANGEMENT 


pipe the plug in the particular opening adjacent to | 


the breaker is removed and the ash and clinker are 
drawn from the breaker into the pipe and then into 
the receiver. Before the hot ashes enter the latter, 
however, they are quenched. From the receiver the 
ashes are removed in trucks. The illustration— 
Fig. 16—shows the exhauster and its motor, the 
dust catcher and the connecting piping. The clinker 
breaker is also motor-driven, the motor 





being | 


speed of the turbines is 5000 revolutions per minute, 
and that of the generators 575 revolutions per minute. 
These machines supply current for auxiliary power | 
and lighting purposes. 

The Main Turbines.—A separate view of one of the 
Dick-Kerr sets which supplies current to the 
railway is shown in Fig. 18 and a drawing show- 
ing the general arrangement in Fig. 19. The 
machines work at a pressure of 200 lb. per square 


The low-pressure diaphragms are of iron and are 
cast in two pieces. At each end the guide blades 
are tinned, and are cast into the diaphragms near the 
periphery. The first few diaphragms have cast steel 
centres, and the cast iron rims carrying the guide 
blades are riveted to these centres. On the dia- 
phragms which fit into the same step in the cylinder 
a lip is cast on one side of the periphery against 
which the adjacent diaphragm butts. In this way a 

















Pig. 14—COAL VIADUCT TO POWER HOUSE 


mounted on the truck together with the breaker, the 
construction of which resembles an ordinary coal 
breaker. These plants have also been installed in 
the Carville and Dunston stations belonging to the 
Newcastle-on-Tyne Electric Supply Company, Ltd. 

Repair and inspection shops have been erected 
adjacent to the power house, and the interior of one 
of them is shown in Fig. 17. 

The main flues are situated in the basement of 
the boiler-house. Two chimneys, constructed on the 
Custodis principle, have been erected outside the 


|inch and with 200 deg. superheat. 











Each turbine is 
coupled to a 5555-kilovolt-ampére three-phase 
11,000-11,500-volt 25-cycle two-pole alternator, with 
direct coupled exciter. As our readers are aware, 
the Dick-Kerr turbines are of the impulse type, 
having one velocity disc with two rows of blades and 
a suitable number of low-pressure discs, each with a 
single row of blades. The nozzles in the nozzle 
segment—see Fig. 20—are cast in Ruebel bronze. 
The reversing segment is made of mild steel and is 
bolted to the cylinder between the two rows of velocity 
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Fig. 15—FLOOR ABOVE BOILERS 


space is formed between the two diaphragms, in 
which the disc rotor revolves. 

When the top half of the cylinder is lifted all the 
upper halves of the diaphragms are also lifted, for they 
are attached to the cylinder by means of steel screws. 
The diaphragm glands are of cast iron, made in 
halves. On the outer edge a spigot and recessed joint 
is formed. The glands fit into the diaphragms and 
the top halves are held in position by steel stops. 
Internally, the glands are bored and grooved, the 
grooves receiving brass strips which are turned to a 
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sharp edge, and between the tips of these strips and 
shaft there is a fine clearance. The shaft is of pressed 
steel, oil-toughened and annealed, with an ultimate 
strength of 75,000 Ib. to 85,000 lb. per square inch. 
It is turned in steps so as to obviate the necessity 
of having to press the discs along the whole length of 
the shaft. 

k The velocity disc is made of Siemens-Martin steel, 
having an ultimate strength of 70,000 lb. to 80,000 Ib. 
per square inch, and is turned all over. On the rim 


two dovetail grooves are formed to receive the blading, | 
which is similar to the reversing segment blading. In | 


each dovetail slot a port is cut, through which the 
blades are inserted, and a brass distance piece of dove- 


tail section is inserted after each blade... When 


all the blades are in place the ports are closed by | 


copper caulking pieces. A shrouding strip is fitted 
round the tops of the blades, the tongues on the ends 
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Fig. 16—SUCTION ASH PLANT 


of the blades pass through holes in this strip and 
are riveted over on the outside. To allow for expan- 
sion this shrouding is made and fixed in position in 
sections. 

The low-pressure discs are also of Siemens-Martin 
steel, with an ultimate tensile strength of 70,000 Ib. 
to 80,000 lb. per square inch. They are of taper sec- 
tion, bored and key-seated, and are forced on the 
stepped shaft by hydraulic pressure. Radial slots 
are cut in the edge of the disc and two holes are 
drilled through the disc between the slots. The 
blades are made from brass strips, which are milled 
on the inlet and outlet edges. The distance pieces 
are also of brass. The blades and distance pieces 
straddle the disc rim, a portion of the blade fitting 
into the slot in the disc. Two holes are drilled through 
the blade and distance piece to correspond with the 
holes in the disc, the distance piece being secured by 
two iron rivets. A shrouding of brass strip is fastened 
round the tips of the blades, and tongues on the 
blade tips pass through holes in the shrouding, and 
are riveted over as in the case of those belonging 
to the blades of the velocity disc. The shrouding 
is also fitted in sections. 

A powerful centrifugal governor operates the valve 
spindle by means of an oil relay. The governor has 
only to operate the relay valve which admits oil under 
pressure to either side of the piston in the relay 
cylinder. This piston is connected directly to the 
valve spindle. Whilst the turbine is running the 
speed can be varied within the range of plus or minus 
5 per cent. The governor is driven from the turbine 
shaft through a mild steel iron and bronze worm 
whieel. 

‘The makers of these turbines adopt three.methods 
of operating the nozzle valves. They are either (1) 
hand-operated and in series with an automatically 
operated throttle valve, (2) automatically operated 
and in series with an automatically operated throttle 


valve, or (3) automatically operated without a main | 


throttle valve. The valves of the London and South- 
Western turbines are operated in accordance with 
method (3). 


various sections of the nozzle segment to be shut off 
in order to obtain maximum economy at various 
loads. Automatically operated valves are used where 
the load is. avery variable one. The valves are of the 
mushroom type, with circular nickel steel seatings. 


When the valves are controlled in accordamce with |: 


method (2) the steam supply to the open nozzles is 
controlled by the main throttle valve. The auto- 
matic nozzle valves consist of four or more double- 
beat valves mounted vertically one above the other 
on an extension of the main spindle, the spindle 
sliding through the valves and lifting the valves at 
the proper time by means of steel stops. The stroke 
of the spindle necessary to lift the lower valve is sniall 
and increases with each valve. As the main throttle 
valve lifts it admits steam first of all to the section of 
the nozzle segment that is always open. Further 
travel of the spindle lifts the lower nozzle valve, 





The valves, of course, admit steam to the | 
various ports in the steam inlet casing and enable | 


| provided with inspection doors. 
/are composed of copper bars. 
| tween turns and between the coils and earth is com- | 


admitting steam to another segment, until at over- 
load, all the valves are lifted and all the nozzle seg- 
ments are passing steam. The area of each valve is 
designed to admit the correct quantity of steam 
needed by the particular segment it controls. The 
third method ,of control, which as stated is applied to 
the London and South-Western turbines, is similar 
to that just described, with the exception that an 
extra nozzle valve is fitted controlling that part of the 
segment which in the second method of control is 
always open, the result being that a.main throttle 
valve is unnecessary. As the spindle operated by the 
governor rises, the bottom valve is lifted and steam 
admitted to the first nozzle segment. Further travel 
of the valve spindle operates the other valves in a 
similar manner to that already described. 

An emergency governor shuts off the steam when 
the speed rises 15 per cent. above the normal speed. 





It consists of a cylindrical steel weight, which moves 
in a hole drilled radially through the turbine shaft. 
This weight tends to move outwards against a spring, 
and immediately the speed attains a value that enables 
the centrifugal force to overcome the spring the 
weight moves out and strikes a case-hardened steel 
lever, thus releasing a knife-edged poised lever and 
permits a powerful spring to close the stop valve. 
To avoid steam escaping at the high-pressure end of 
the shaft a labyrinth gland is fitted. Similarly at the 
low-pressure end there is another labyrinth gland to 
prevent air being drawn into the casing. An oil 
cooler and settling tank are provided, and the hot 
oil from the bearings flows by gravity into the settling 
chamber. From this chamber it overflows through 
fine wire gauze strainers into a reservoir. A gear- 
driven oil pump driven from the governor spindle 
draws the oil from the reservoir and forces it through 


The end connections are of copper strip insulated wit}, 
mica, cambric tape, and Empire cloth. They are 
former wound so that in the case of replacement no 
forming work is needed ; all the work necessary is that 
involved in making the joints. Particular attentio), 
| has been paid to supporting the stator end windings, 
| for it is well known that at times of short-circuits 
| they are subjected to tremendous forces. Massive 
bronze brackets are bolted to the stator end rings, 
/and these serve for holding the end windings in 
| position under the most adverse conditions. Th: 
stator connections from the stator windings are made 
of flexible, vulcanised rubber insulated, taped, and 
braded cables, and they are led through porcelain 
insulators supported from the lower portion of th 
frame, and terminate in brass sockets to which 
the connections to the switchboard are joined. Th: 
rotor coils are of strip copper, insulated with mica 








Fig. 17—REPAIR SHOP 


and former wound. Micais also used for insulating the 
coils from the body of the machine, and for mechanical 
protection a layer of leatheroid is used. Manganese 
bronze wedges hold the coils firmly in the slots. A 
steel strip on top of the coils enables the wedges to be 
driven without injuring the coils. The rotor end 
connections are insulated with mica, cambric tape, 
and Empire cloth. They are held together by bands 
of strip metal clamped by tightening screws and kept 
free from outward movement by means of end bells. 
The collector rings are of steel, and they are shrunk 
over micanite rings mounted on a sleeve. At full 
normal load the machines are guaranteed to operate 
without any part attaining a temperature more than 
70 deg. Fah. above the surrounding atmosphere. All 
the Dick, Kerr sets are guaranteed to withstand an 
overload of 25 per cent. for two hours and 50 per 
cent. for ten minutes without excessive heating. 
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the cooler to the bearings, and it then returns by | 
gravity to the settling chamber. A steam-driven oil | 


| pump is also provided, is connected in parallel with | 
| the other pump, and is used for flushing the bear- 


ings before the turbine is started. It can, of course, | 
also be used as an emergency pump. 

The Alternators.—The alternators are two-pole 
machines with cylindrical rotors. Air is drawn in 
at the bottom of each end shield and then circulated | 
through the rotor and through the air ducts in the 
stator laminations into the hollow stator, and then 
expelled through the chimney-shaped opening at the | 
top. The end shields are split: horizontally, and are 

The stator coils 
The insulation be- 


posed of mica with an outside wrapping of leatheroid | 
for mechanical protection. The coils ‘are formed | 


‘under hydraulic pressure, and are dried in a vacuum. 


| Houston Company. 


|mechanism on the first floor. 
| shown on page 318 is also on the first floor, and the 


KILOWATT TURBINE SET 


The Switchgear.—All the high and low-tension 
switchgear, which we: shall describe more fully 
next week, was supplied by the British Thomson- 
It is placed in a bay extending 
the whole length of the building. The bay is 21ft. 6in. 
wide and the switchgear is arranged on three floors. 
The ‘high-tension switchgear is of the remote-con- 
trolled type. It is arranged in three groups, and the 
bus-bars of each group are connected to the main or 


interconnecting bus-bars through oil switches fitted 


with an automatic maximum release with a time 
element. Cable boxes and transformers are on the 
turbine fioor and the~ switches and operating 
The control room 


bus-bars on the second or top floor. The auxiliary 
switchboard for the 220-volt continuous current 
supply is erected in the switch-room adjacent to the 
main control board. A 220-volt battery has also 
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beon installed for the purpose of ensuring the supply 
of current for control purposes. 

Offices and stores have been built at the permanent 
end of the switchgear bay. To ensure a continuous 
supply of feed water, a storage tank having a capacity 
of 110,000 gallons has been placed on the flat roof 
of the building over the switchgear bay. 

i'ced Pumps, Steam Pipes, &c.—With the exception 
of two of the four boiler feed pumps and one boiler 
sump pump, all the pumps and auxiliary machinery 
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Fig. 19—GENERAL 


are electrically driven. 

















ARRANGEMENT OF DICK-KERR TURBO-ALTERNATOR 


é The steam pipes are arranged | 
on the unit system, with a group of four boilers | the river water two motor-driven screens are fitted | May, 1916, the subjoined resolution 
May, i : 


from the power-house two ferro-concrete ducts have 
been constructed, one of which is shown on page 318. 
During periods of continual drought the supply of No. L. 

water from the river will be insufficient, and at such THE autumn conference of the Iron and Steel 
times a part or the whole of the circulating water | Institute, which was held in the hall of the Institution 
will be drawn from the outlet duct by means of | of Civil Engineers in London on September 23rd and 
motor-driven circulating pumps and pumped over | 24th, was the mere shadow of its predecessors, so 
cooling towers which have been erected beside the | many of which have afforded opportunities for a 
water ducts at the end of the power-house nearest | gathering on a basis almost world-wide, of repre- 
the river. ‘sentatives of the iron and steel industry. On this 
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occasion, for reasons which are easily understood; 
the attendance was small, and the discussion on the 
papers presented was mainly conducted by the 
scientific members, and naturally suffered much in 
? | practical interest. The exigencies of the war pre- 
| | vented the attendance of many who are familiar 
| figures at these gatherings, the absentees including 
| | Mr. Adolph Greiner, the President, whose hard lot 
'in Belgium under German rule, and suffering as he 
has been from ill-health, was the subject of sympa- 
thetic reference. In his absence the chair was on 
J] Thursday occupied by the immediate Past-President, 
| Mr. Arthur Cooper. 
The first business on the agenda was in connection 
with the action taken by the Council to deal with the 
| question of enemy members, concerning which steps 
| were first taken at the Spring meeting of the present 
| year. In aceordance with the understanding then 
reached, notice was given at last week’s meeting of | 
the intention to submit to the annual meeting in 
It is only at the 


Swan Se. 


For removing leaves, weeds, and other refuse in 


supplying each main, but the boilers and turbines | in the inlet duct, the outer or coarse screen consisting | annual general meeting that any amendment of the 


can, if necessary, be coupled to a common main in | 
The 


order to give greater flexibility in working. 


power-house also contains a motor-driven air com- 
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of fixed bars, which are cl 4 -driven | ai We : 
ryge ears eared by a motor driven | by-laws can be carried into effect. The resolution 
rake. e inner or fine screen consists of a rotating | : . . =a 
lise, tl peta : ng | of which notice was given reads :— 
dise, the top of which is cleaned by water jets, while isti 
” | (1) In the event of a state of war existing between Great 
| Britain and any other country or State, all members, honorary 
members and honorary vice-presidents who shall be subjects of 
such enemy country or State shall forthwith cease to be members, 
honorary members or honorary vice-presidents of the Institute, 
but they may, if the Council thinks fit, be reinstated after the 


termination of the war. 

(2) The Council shall have absolute power to remove from the 
list of members of the Institute the name of any member, 
whether ordinary or honorary, for wilful contravention of the 
by-laws or for any other reason which seems to them sufficient, 
and such ordinary or honorary member shall thereupon cease 

Y \ to be a member of the Institute. 

Y The President said that it would be recalled that 
/ ' a resolution for the expulsion of enemy members was 
passed at the last meeting. The proposal, which was 
6 submitted, on the advice of the solicitors, to that 

meeting, provided for the position now created. 
Mr. George Hatton proposed an amendment to 
the first by-law, which would deprive the Council of 
? : the power to re-elect enemy members after the war. 
: It was preferable that any member who was now 
3 being expelled from the Institute by reason of the 
; tact that he ‘was a citizen of one of the nations with 
which Great Britain was at war should, in the event 
of desiring to rejoin the Institute at any future date, 

seek election in the ordinary manner. 

This amendment was accepted by the Council, and 
except for the formal confirmation of the by-law 
at the annual general meeting, the question: of 
| enemy members, which the Iron and Steel Institute. 
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| was one of the first technical bodies openly to discuss, 


° 
TORO) 
lofo} | 
- | the matter may be regarded as closed. 











It was announced that Sir. William Beardmore 
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| will be the incoming President in April next. 
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Fig. 20—SECTION OF 


pressor and a motor-driven vacuum pump for cleaning 
purposes, and also two exhaust steam feed-water 
heaters and a water-treating and filtering plant. 
Condensing Arrangements.—Under normal con- 
ditions the supply of circulating water for the con- 
densers will be obtained from the river Wandle, 
and for the purpose of conveying the water to and 


The first paper taken was that by Professor C. A. 
Edwards and H. Kikkawa: “ Effect of Chromium 
and Tungsten upon the Hardening and Tempering 


the bottom portion collects any fine particles or of High-speed Tool Steel.” The conclusions which 
gelatinous matter that have passed through the outer | have been drawn from this investigation are :— ~~ 

screen. In flowing from the power-house back to! (41) The first effect of tempering hardened high-speed steels 
the river the water forms a series of cascades, and in | is to make them softer, but when they are tempered at higher 
this way it is cooled to within a few degrees of the | temperatures they again become harder, and after heating at 


: ae . . | or about 614 deg. Cent. they are much harder than in the initial 
aoe before it is finally discharged into  gir.quenched state. There can be no doubt that this secondary 
Tr. 
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hardening is the cause of the improved cutting powers of a 
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tool, which Mr. Taylor found was brought about by a secondary 
low heating to about 620 deg. Cent. 

(2) Chromium in conjunction with carbon is the cause of the 
great hardness of hardened high-speed steels, and, further, it 
materially lowers the temperature at which these steels can be 
air-hardened. 

(3) In the absence of chromium, tungsten raises the tempera- 
ture at which tempering or annealing begins, and in the presence 
of chromium it increases the intensity of the secondary harden- 
ing, and raises the tempering temperature. 

(4) Tungsten steel containing 18 per cent. of tungsten and 
0.63 per cent. of carbon can be air-hardened only by rapid air- 
quenching from temperatures above 1050 deg. Cent. 

(5) When high-speed steels are hardened at low temperatures, 
say, 1050 deg. Cent., the tempering properties approximate to 
those of a pure chromium steel, by softening at a low tempera- 
ture, and developing little or no secondary hardening. This is 
due to the tungsten being undissolved and remaining inactive. 

(6) The maximum resistance to tempering and the greatest 
degree of secondary hardening can only be obtained by getting 
the tungsten into solution, and with modern high-speed steels 
this is not complete until a temperature of about 1350 deg. Cent. 
is reached. 

(7) Specifie gravity determinations seem to indicate that there 
is a direct connection between the hardness and volume of these 
steels, On tempering, an increase of hardness is accompanied 
by an increase in volume. 

Professor H. C. H. Carpenter said that the paper 
was one of great interest and value, and the results 
obtained in the research agreed well with the practical 
tests. He accepted the conclusions absolutely. 
What metallurgists were still almost in the dark about, 
however, was the chemical end of the situation, and 
it would be very interesting if this side of the question 
were studied. The modern high-speed tool was of 
more complicated composition than the alloys with 
which the experiments had been conducted, including, 
as it did, vanadium and other additional constituents. 
A point which particularly appealed to him was the 
relation which the curves in the paper indicated 
between hardness and specific gravity. Certainly 
under the conditions in which these experiments 
were made there could be no doubt about that 
connection. 

Sir Robert Hadfield welcomed the paper if only 
for the reason that in past years there had been a 
tendency for such contributions to be made to 
German rather than to British institutions. Such 
papers could be better discussed in this country. 
He was particularly glad to read the reference made 
by the authors to the magnificent work of Messrs. 
Taylor and White, as the researches of these two men 
had never been fully recognised. The paper was of 
the more importance owing to the large employment 
of tools at the present time on munition work. 
There wa3. ons particular quality of tungsten to which 
he would ‘like to draw attention, That metal was a 
peculiar element in that when allied with iron it 
added a less amount of electrical resistance than any 
other metal added to iron. It was a subject worth 
more study owing to a possible connection between 
its superior conductivity and its remarkable hardening 
qualities. The fact, brought out in the paper, of the 
increase of volume with increase of hardness on tem- 
pering wa3 most important. That applied to carbon 
ste>ls, and there, again, the same law was at work. 
He was very glad to see the specific reference to the 
question of the influence of carbides, in which he 
had always been a_ strong believer, and he hoped 
that this paper would stimulate many to take up 
the subject, for which a premium had been offered 
both in England and America. 

Dr. W. Rosenhain asked if the secondary hardening 
was confined to steels containing comparatively 
high percentages of chromium and tungsten. There 
was a class of steel containing from 6 to 7 per cent. 
of chromium and about .5 per cent. of tungsten 
which was used for the production of -permanent 
magnets, a branch of manufacture of particular 
importance at the present time, and the question 
how to obtain the required degree of hardness was 
very important. It would be of great interest to 
know if the secondary hardening effect was likely to 
oceur in magnet steels which were not self-hardening 
in the ordinary sense, but had to undergo quenching. 

Mr. Thos. Swinden in a written communication 
said that the experiments which had been made 
were valuable for the direct guide they afforded 
with regard to the degree of secondary hardening 
of tool steel and the proper method of examining it 
to deduce the most satisfactory treatment. ‘lhe 
theory now suggested was practically identical 
with that he, himself, put forward in 1909, the only 
difference being thet the paper did not definitcly 
connect the lowering temperature with the point 
at which the tungsten-iron compound commenced 
to dissolve in simple solid solution. 
thet the tungsten very probably existed in the 
aanealed steel in a state of colloidal solid solution of 
icon tungsten compound (Fe, W or Fe, W) in iron, and 
that the change at the lowering temperature marked 
the change into simple solid solution. This hypothesis 
wes based upon en extensive examination of 
molybdenum steels reported upon in the Carnegie 
memoirs. 

Dr. J. E. Stead congretuleted the authors on 
heving presented e very valuable report of practical 
23 well as scientific interest. The suggestion that 
high-speed tool steels should be heated to the tem- 
perature necessery to effect complete solid solution 
was of great practical importance. He himself had 


microscopicelly examined the points of rapid-cutting 
turning tools hardened eccording to the makers’ 
directions, and did not find all of them to have the 
polygonal structure shown in’the photograph No. 2 
in the paper. It was common to have mixtures of the 


He believed’ 








polygonal and martensitic type and even the structure 
indicative of incipient fusion shown in photograph 
No. 9. In a steel recently hardened by a smith, 
employed in hardening rapid cutting steel, the tem- 
perature of heating was not over 1100 deg. Cent., 
and on rehéating to 620 deg., the hardness fell 
from 600 deg. to 477 deg. A micro-examination 
of the steel proved that the elements had not gone 
into perfect solid solution by the initial heating. He 
cautioned those who proposed to repeat the author’s 
experiment to be certain the temperature of first 
heating was high enough, but not too high. Right 
heating produced a homogeneous solution, under 
or overheating defeated that object. On heating 
up, the constituents at one time passed into solid 
solution, but if the temperature exceeded the point 
of incipient fusion the alloy became non-homogeneous 
owing to the eutectiferous parts rich in carbon, &c., 
separating from the mass, producing the result 
illustrated in photograph No. 3. These points were 
clearly shown by the author. He thought that, as 
a rule, good tool smiths treated rapid-cutting tools 
correctly, but they could not tell what might be the 
effect of slight unavoidable variations in the com- 
position between one maker’s steel and another's, 
and might err by heating too highly or to temperatures 
short of what were necessary to obtain the best 
results. His own investigations showed that rapid- 
cutting steels were not always heated to the correct 
temperature. 

Professor Carpenter said that, before the author 
replied, he would like to ask him if there was any 
single heat treatment likely to produce the same result 
as the double treatment. 

Professor Edwards, in reply, pointed out that the 
critical rate of cooling of special steels was a very 
important question. They had carried out a large 
number of experiments at Manchester, and they were 
able now to predict the position of the critical point 
for any given rate of cooling from any predetermined 
initial temperature. It appeared to follow from this 
that by carrying out experiments on all special 
steels this new weapon of attack could be made 
capable of great service. Sir Robert Hadfield had 
mentioned the work of Dr. Arnold. His investiga- 
tions represented the best chemical work which had 
been done on steels, and whatever theory might be 
ultimately adopted, it would have to conform more 
or less with Dr. Arnold’s experiments. Sir Robert 
Hadfield had referred also to the influence of carbides 
and to the need for a fresh attack on the problems 
involved. It might be of interest in this connection 
to state that there was now almost conclusive evidence 
that as the carbon went into solution as Cr,C,, there 
was with the rise of temperature e. dissociation into 
Cr.C;, which meant that at the high temperature 
there were two molecules instead of one. Such ea 
change might have an important effect on many 
steels. Dr. Rosenhain had asked about low 
chromium and tungsten steels, and in reply he would 
say that in all probability such steels would behave 
in the same way es those with which the experiments 
had been carried out. He was arranging to make 
magnetic and electrical resistance determinations 
on the same steels treated in exactly the same manner, 
which should enable scientists to correlate the actual 
hardness with the magnetic variations with tempera- 
ture, and electrical resistance with temperature. 
Dr. Stead’s experiments went to show what an 
important effect the work done might have upon 
workshop practice. He believed it was now possible 
for the engineer quite independently of the manu- 
facturer to determine the best heat treatment to give 
the tools he was using, which was a most important 
factor at the present time. With regard to Dr. 
Carpenter’s last question, he did not believe any 
single heat treatment would be satisfactory. 

A cordial vote of thanks was accorded to the authors 
of the paper. 








ENGINEERING PROGRESS ABRUAD. 


Chile. 

During the presidential term of Sefior Don Barros Luco 
—the retiring chief of the State of Chile—considerable 
headway has been made with the various engineering 
enterprises which have formed part of the administrative 
programme, designed at once to improve the existing 
means of transportation, reform the sanitation of the 
various towns, and the employment of many thousands of 
men thrown out of work by the commercial depression 
from which the whole of the Republic, in common with 
practically every other country in the world, has suffered. 
Thus, construction has steadily proceeded on the new port 
works at Valparaiso, while most of the new railway projects 
have advanced beyond the stage of construction which at 
one time seemed probable. One of the most impor- 
tant steps to be undertaken is the practical recon- 
struction of the Transandine Railway, an enterprise 
which, due to bad luck, worse trade, and other causes, has 
fallen upon evil days. From the earliest périod of its 
career the railway has suffered from inadequate protection 
against snow slides and avalanches in the winter months. 
The Government having decided at last not to take over 
this privaiely-owned Transandine route, is contemplating 
the building of another, which in effect will rival the existing 
line as regards traffics.' It is pointed out, however, that 
so vast are the commercial interests around Valparaiso 
as the premier port of the Republic, a further line of 
transport between Chile and Argentina has become 





imperative. The new route as designed is more to the 
south, and will pass through Lonquimay and Curacauti). 
connecting with the port of Libu by means of yet another 
projected line—the construction of which has already 
been sanctioned by Congress—between Pua, Traiguen 
and Los Sauces ; so far, it has not been commenced, owing 
to the inability of the Government to find the preliminar, 
funds. It will need a great deal of engineering ability t 
find, and having found to construct thereon, a new sito 
for the Juncél route which shall be free from the snow 
perils which already have spelled disaster for one road, 
the existing Transandine Railway line. A commission 
of at least three eminent engineers has been appointed 
to consider and to advise the Government upon the matter. 
If decided upon, the construction will be undertaken }) 
British contractors, who alone seem able to afford tho 
country satisfaction. 


Cuba. 

A native mechanic of Las Cruces, in the province of 
Santa Clara, named Felino Villareal, has invented « 
centrifugal machine for use in the manufacture of sugar, 
and it is said to be capable of greatly increasing the output. 
Already steps have been taken to secure the paten! 
throughout the United States, and some of the various 
British-owned sugar estancias are making experiments 
with the apparatus. At the important port of Santiago- 
de-Cuba a new and imposing aqueduct is to be constructed 
according to the plans of the well-known local firm o/ 
engineers, Messrs. Vega and Duke, at the cost of 
1,624,000 dols. (say, £324,800). The annual cost of upkee; 
and operation is estimated at 32,500 dols. (say, £6500). 
The population of Santiago to-day is about 60,000, bu: 
the plans adopted make allowance for a water supply for 
96,000. The new waterworks are to be built so as to 
furnish from 6,000,000 to 18,000,000 gallons of water daily. 
All the water used is to be passed through settling and 
purifying reservoirs with the exception of the subterranea: 
waters of the valley of San Juan and those of Mogoto and 
Bocanao. It will take two years to complete the con 
struction of the new aqueduct. 


Ecuador. 


Before the outbreak of the war a contract was entered 
into with the German firm of Orenstein and Képpel, of 
Berlin, for the construction of the Huigra—Cuenca Railway, 
and some progress in the work had actually been reported. 
It is now said that owing to the amount of antagonistic 
opposition shown by the American interests, as well as 
that exhibited by certain British vested interests, the 
German firm will probably have to abandon its concession. 
The appeal to the Ecuadorean Government for assistance 
in overcoming the opposition has met with no response, 
and at present things are at an absolute standstill. Mean 
while, other railway construction in the Republic is making 
but slow headway. The revolution in the maritime pro 
vinces continues, and is seriously affecting the supply of 
labour. Even the principal railway of the State—the Guaya- 
quil and Quito, an exceedingly costly enterprise at all times 
to maintain—has suffered, several landslides having taken 
place recently which have not been repaired, and in some 
places not even removed, thus preventing the free running 
of the trains. On the other hand, the sanitary works being 
carried out at the port of Guayaquil, which are in the 
hands of the firm of J. G. White and Co., are making 
satisfactory progress, a considerable percentage of the 
street piping having been laid, and the principal thorough 
fares temporarily repaved.—The whole of the machinery 
ordered for the electric light installation in the city of 
Ambato has been received, and is now being erected. 
The power-house is situated o1: the Ambato River, from 
which the electric energy is obtained.—The building of 
the railway to Curaray is proceeding ; 20 kiloms. of line 
are already laid and graded, while the foundations of a 
large steel bridge over the Pachanlica River have been 
successfully placed. The work of building a line from 
Esmeraldas to Quito, a Government enterprise, will next 
be proceeded with. Only the lack of funds has hitherto 
prevented the undertaking from being completed.— 
American engineers are still engaged upon the construction 
of the Guayaquil—Playas Railway, a standard gauge line 
with Salinas as the southern terminal, and a branch line 
from the Amen Junction to Playas. The total distance 
is to be 93 miles, and shows a gradient not exceeding 
2 per cent. Construction of the road bed, and the erection 
of a number of culverts and small bridges, are completed 
31 miles from Guayaquil. 


Mexico. 

Wirn the oft-renewed talk of restoring political peace 
in Mexico, comes the important question of repairing the 
immense amount of material damage occasioned to prac- 
tically every single railway system—differing only in the 
degree of the damage effected—throughout the Republic 
during the last four years of uninterrupted revolution. 
Once the way is cleared for the renewal of economic 
enterprise, the engineers will have the busiest time of their 
lives. Upon the recent arrival in England of an English- 
man who had lived for thirty years in the Republic, and 
who had witnessed the early construction of a great many 
of the more important engineering enterprises, it has been 
possible to ascertain some independent idea of the con- 
dition of things in that distressed country. According 
to this informant, it will be necessary to rebuild in part, 
and in several very serious cases entirely, every foreign 
and national railway line. From time to time reports have 
reached this country regarding the destruction caused by 
this or that revolutionary leader ; but no comprehensive 
picture has been afforded of the losses sustained. The 
unfortunate shareholders in the Mexican Railway, the 
Southern Railway, the Vera Cruz and Pacific, the North- 
Western and other British-owned enterprises, have been 
informed more or less of the condition of their properties ; 
but even they will only know the real extent of the losses 
sustained by them when the bill for the repairs is presented. 
It is said that £50,000,000—more or less—will have to be 
found, from first to last, to put into the condition in which 
they stood before the outbreak of the revolution against 
the late President Porfirio Diaz—May of 1911—the whole 
of the railways, electric light and power stations, harbour 
works and other enterprises of this nature which have 
either been totally or partially destroyed, robbed of their 
rolling stock or equipments, or so neglected that the 
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structures have become useless and the equipments ruined. 
The only transportation systems which appear to have 
come off lightly are the Tehuantepec and the Pan- 
American, both moderately short lines, and fortunately 
situated in that part of the Republic—the extreme south 

which has been least affected by the political upheaval. 

The great importance of the railway systems of Mexico 
may be judged from the fact that the country contains 
to-day over 16,000 miles of track. Although by far the 
larger part of this considerable trackage belongs to the 
National Government, it is not really a State undertaking 
in the sense that the Government owns and operates the 
lines on its own account, the Government only exercising 
its control as an ordinary shareholder through its holding 
of 50.3 per cent. of the ordinary shares against 49.7 per 
cent. which are in private hands. Thus, while the Govern- 
ment’s share of the repairs account will be visited upon 
the people, the whole of the rest of the expense will have 
to be provided by the unlucky shareholders in Europe and 
the United States. While this condition of things must 
serve to bring ruin to many holders and bitter disappoint- 
ment to all, the task of restoring the railways and other 
constructions to a workable state will mean many years’ 
employment and incidentally very handsome profits for 
the engineering contractors who will be entrusted with 
the carrying out of the work. 


Panama. 


The frequent and sometimes serious slides in the Culébra | 
Cut of the Panama Canal are causing the authorities 
genuine anxiety. Since the Canal was formally opened | 
there have been over twenty consecutive land slides, and | 
the waterway for days together has been closed to all | 
vessels drawing over 23ft. The latest collapse has proved | 
of even more importance. At the time that the “‘ cut” 
was being proceeded with, there were not wanting experts 
who not only foresaw the trouble ahead but boldly pro- 
claimed it. Of these critics, M. Phillipe Bunau-Varilla, 
the distinguished French engineer, has been, perhaps, the 
most insistent. He has always declared that the Consulting 
Board made a great mistake when depending upon the 
apparent, but really deceptive, stability of the ground. 
It was M. Couvreux, the chief engineer employed by the 
Count de Lesseps, who really determined the slopes of 
the great cut, and who, in June of 1880, wrote: ‘‘ In order 
to rally all opinions, we have been obliged to admit slopes 
of four vertically in one horizontally.’’ Notwithstanding 
the protests of several experienced engineers, the Americans | 
when they came into possession endorsed the decision of 
the French entrepreneurs, for, in January of 1906, we find 
the International Consulting Board re-stating almost 
textually the same recommendation: ‘‘ Large portions 
of the slide slopes might be as steep as four vertical in 
one horizontal, and a very small portion, if any, of them 
will be less steep than three vertical in two horizontal.” 
It is thought that had more time been devoted to the 
completion of the cut, much, if not all, of the succeeding 
trouble would have been avoided. 


Peru. 


The Peruvian Corporation, having succeeded in obtain- | 
ing from the Peruvian Government the sole control of the 
mole at the important Pacific port of Salaverry, it is 
proposed at once to proceed with the construction of a | 
further 50m. of mole and its complete equipment with 
winches and other machinery for the handling of cargo, 
according to specifications to be submitted to the Peruvian 
Minister of Public Works, and requiring an expenditure 
of not less than £5000.—The engineers of the railway now | 
being constructed from the town of Cuzco to that of Santa 
Anna are finding much difficulty in carrying on the work | 
owing to the lack of funds. It is said that most of their | 
time is utilised in performing journeys between the seat 
of their operations and the capital, trying to obtain the 
cash to pay their workmen and to finance the supplies | 
of material, It is still hoped, however, that before the 
end of the present year at least 30 kiloms. or 40 kiloms. of 
the line will have been laid.—A large and important cotton | 
mill is being erected at Cuzco, for which a full equipment 
of machinery will be required. This is the enterprise of | 
the Electric Light Company of Cuzco. It was thought 
at one time to be able to place the order for the mill’s 
equipment in England, but in consequence of the practical 
monopoly of the factories by. the Government for muni- 
tions, it has been found necessary to place the order else- 
where, and this has now gone to Italy. Even here, how- 
ever, delivery cannot be guaranteed in less than from 
eighteen to twenty months. 


TURBINE SPEED REDUCTION GEAR. 


On Monday of this week we had an opportunity afforded 
us of inspecting a large turbine speed reduction gear during 
its period of testing at the works of its makers, the Power 
Plant Company, Limited, West Drayton, Middlesex. 
This gear has been constructed for the power-house of 
Workman, Clarke and Co., Limited, Belfast, where it will 
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bolted together, and a cylindrical cast iron central tic 
or distance piece flanged and bolted to the wheel centres. 
The rims are shrunk on to the wheel centres, and in addition 
each is ‘held against rotation by twenty-four, fin. grub 
screws. The wheel centres are machined all over, but the 
central tie is turned only on the abutting flange faces. 
The gear wheel shaft is of forged steel. Two keys are 
provided on each wheel seat. The whee! 
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Fig 3-GEAR WHEEL 


operate in conjunction with a turbine built by James 
Howden and Co., Limited, of Glasgow. It is intended to 
transmit a normal horse-power of 2170 and to reduce the 
speed from 3000 to 300 revolutions per minute. 

In Figs. 1 and 2 we show the gear with and. without 
its upper casings, and Fig. 5 gives the general arrangement 


centre bears against a collar oa the shaft, while against 
the face of the left-hand centre a circular forged steel-nut 
is screwed up. A cheese-headed screw passes. through 
this nut and is tapped into the wheel centre boss. 

The pinion shaft is of nickel steel. .The pinions are 
formed on it out of the solid. There are 23 teeth on 
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Fig. 4—PINION SHAFT AND GEAR WHEEL SHAFT 


of the whole. 
gear wheel and the pinion shaft. 
also shows the gear wheel shaft. 


Figs. 3 and 4 represent respectively the 


up of five main parts, namely, two weldless forged steel 
rims, on which the teeth are cut, two cast iron wheel | 
| centres-formed with spigot and recess and* flanged and | 


The latter engraving | 
The gear wheel is built | 


each pinion and 229 on each gear wheel. Any tooth on 
the pinion thus meshes with any tooth on the wheel once 
in every 2290 revolutions of the high-speed pinion shaft, 
or, say, once every 45 seconds. In this. time the gear 
wheel shaft will ‘make one more revolution than would 
be the case if a mathematical 10 to 1 speed reduction 
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were in use. The wheel and pinion teeth have a diametral 
pitch of 3. The centres of the two shafts are 42in. apart. 

The gear wheel shaft is supported in two llin. diameter 
bearings. of the turbine type. Three such _ bearings, 
6jin. diameter, are provided for the pinion shaft. Each 
shaft ends in a flexible coupling. All the bearings are 
provided with forced lubrication obtained from a small 
turbine oil pump directly connected to the end of the 
pinion shaft. The pressuré and temperature of the oil 
supply can be noted on a gauge and thermometer on the 
outlet pipe from the pump. As shown in Fig. 5—although 
a different arrangement is indicated in Figs. 1 and 2— 
the oil pump delivers into an external trunk, from which 
copper pipes are led off externally to the various bearings. 
This arrangement is found #0 be more satisfactory as 
regards the detection of leakage than the one formerly 
adopted—see Figs. 1 and 2—of placing these parts within 
the base. 

The gear teeth themselves are lubricated at the line 
of contact between the pinion and the wheel teeth. An 
aluminium shield in two parts all but surrounds each 
pinion and leads the oil to the line of contact. In Fig. 2 
this shield is shown in place over the right-hand pinion, 
while from the left it has been removed. The lubricating 
oil is collected within the casing, but is drawn off at once, 
as in the interests of efficiency churning of the oil by the 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ENGINEERING SITUATIONS AND THE PRESENT LAW. | 


Srr,—I should like to draw your attention and that of your 
readers to a great wrong the present war laws have imposed 
upon us with regard to obtaining situations in the higher engi- 
neering branches, from draughtsmen and upwards. I under- 
stand all have now to apply through a Labour Exchange, with 


all its red tape, ferreting into particulars which should remain | 


strictly private as between employer and employee, putting 
men who have spent hundreds a usoute on their education on 
the same level with the working classes who are generally other- 
wise protected by trade unions, &c. To make matters worse, 
they are restricted by, to my mind, iniquitous laws, viz., that 
no man employed on Government work should make a change. 
But there often are very valid reasons that he should make a 
change—for example, if he does not change himself he may 
find himself without employment some day, and it is better to 
look in advance. There are very often various other reasons 
for which one may wish to change. 

Then there is the clause that no person shall be employed 
residing further than ten miles from the new employer. Now 
what chance does that give to a man who happens to live in a 
district with very few engineering works or at least works in 
which he could count to find suitable employment ? The working 
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other sid 


| relating to a four-cylinder 300 brake horse-power horizontal 

| engine made by the Premier Gas Engine Company, which was 

| tested under my supervision some two and a half years ago, 
which are as follows :— 








7 2 load. | } load 

_ 3 Ae neue ee ee cee eek en A) .BOR. 4 
Gas consumption reduced to 60deg. Fah., 30in. 

Hg., cubic feet per hour _.. ge ad 19,215 | 17,080 | 14,220 

Lower calorific value in B.T.U.’s per cubic foot} 112.8; 112.9; 116.0 

B.T.U.’s (lower value) in gaS*per B.H.P hour . 7,510 | 8,233 | 10,250 








| The engine had been running some months at the time thy 
| tests were made. They were conducted entirely independent! 
of the makers after adjustment by my assistant, Mr. H. Ss. 
} Field, and are, I think, of interest in showing to what a hig! 
| pitch of efficiency engines of this class have been brought by 
| British makers. It will be noted that the figures are su!) 
| stantially better than those given in your issue of August 27th, 
1915. C, Percy Taytor. 
Gravesend, September 27th. 


COUPLING-RODS, 


| Srr,—With reference to your footnote on page 287 of your 
| current issue, I would mention that my articles in your paper, 
which dealt chiefly with connecting-rods, were followed by a 
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gear wheel must be avoided. The oil is led off to a strainer 
and thence to an oil cooler containing a coil of gilled tube. 
From the cooler it is drawn off by the turbine pump. The 
oil is circulated at the rate of 45 gallons per minute. ! 
Forty gallons of water per minute are used in the cooler. | 
A hand pump is provided for circulating the oil when the 

plant is being started up. 








ELECTRIC LOCOMOTIVE EXHIBIT AT THE | 
PANAMA-PACIFIC EXHIBITION. 
A STRIKING feature of the International Exhibition 
held at St. Louis in 1904 was a huge locomotive mounted 
upon a steel turntable elevated high above the floor and 
continually revolving. This was placed in the centre of the 
railway section of the Transportation Building. The same 
idea has been repeated at the Panama-Pacific Exhibition 
now being held at San Francisco, but in this case a duplex 
electric locomotive takes the place of the steam locomo- 
tive of 1904. The locomotive is one of the 156-ton gearless 
side-rod engines built by the Westinghouse Electric and 
Manufacturing Company for the New York tunnel line 
of the Pennsylvania Railroad. The two units coupled 
together, as ordinarily used, represent 4000 horse-power, 
each unit having a single motor of 2000 horse-power. 
Each unit has four coupled wheels and a four-wheeled 
bogie. A coupling rod or side rod extends from one driving 
wheel to a balanced crank arm on a countershaft. A 
vertical driving rod is coupled to the crank-pin of this | 
shaft and to the crank-pin in an arm on the motor shaft, | 
the two rods transmitting the power directly to the main | 
driving axle. The turntable is 65ft. long, having two 
plate girders carrying steel sleepers for the rails. The | 
_Trail level is 12ft. above the floor. The turntable makes a | 
revolution in three minutes and is driven by gearing from 
a 10 horse-power three-phase 220-volt motor. 





| house gas engine, in which it is said that the 
| claimed to be higher than that of any other gas engine on the 
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Fig. 5—2170-H.P. SPEED REDUCING GEAR 


of the Labour Exchanges and what they do with the letters is 
a mystery to me and to many besides me. From inquiry at the 
Exchanges one hears that they smply act as forwarding agencies, 
but that is not true, as I will demonstrate. A friend of mine 
happened to apply for two posts—of course, through a Labour 
Exchange—but staying temporarily in another town than his 
permanent residence, he delivered the letters at the nearest 
Labour Exchange of the town he was staying in. After about 
three days he had the letters returned to him, opened, creased 
and folded so that they were of no use as application letters, 
with a typewritten letter telling him that he must drop the 


| letters into the Labour Exchange of the town of his permanent 


residence. I say this is taking away from a man the chance of 
getting a post simply through red tape, as his present permanent 
address was given. How have we the security that our letters 
are forwarded at all when without the ten-mile radius ? Many 
firms having had to abandon their usual work to make muni- | 
tions have made it hard enough for some engineers and draughts- 
men to stand up against unscrupulous employers who get rid 


-of their men as soon as they get a bit slack in the shops. I think 


it is time the present law is amended in favour of a fairer arrange- 
ment for the higher grades of engineers. Why should a man be 
deprived of the chance of obtaining a livelihood ? It is in all 
conscience hard enough to make ends meet with increased cost 
of living, very often decreased earnings and the new war Budget. 
Why should he not be given a chance to apply in the open and 
free market for any post that comes along, wherever it may be ? | 
And why should the privacy of the communications required 
by employers in applications for posts be handed over to Labour 

Exchange officials to deal with in a manner whether open or 

secret very few know at present ? 


September 29th. CLIMmax. 





GAS ENGINE EFFICIENCIES. 
Srr,—My attention has recently been called to the particulars 
given in your issue of August 27th re a 600 horse-power Westing- 
“* efficiencies are 


market.” I thought it might interest your readers to see the figures . 


| angle for which such is the case. 


five-article series in the Mechanical World, March and April, 
1905, dealing especially with coupling-rods. 

In these articles I drew attention to the variation of thrust 
during a revolution, assuming mathematical conditions, and 
gave a formula for the same, allowing for the cranks being at 
any relative angle. In addition to showing thrust curves for 
different relative crank angles for a uniform turning moment, 
I gave the corresponding thrust curves for three different relative 
crank angles when the turning moment was that due to an 
ordinary locomotive steam distribution, using as a basis some 
indicator diagrams taken ‘on the road” by myself from a large 
express passenger locomotive, which diagrams were carefully 
corrected for the inertia of the moving parts before being used 
for the purposes of the articles. 

I also pointed out that with a uniform turning moment and 
cranks at right angles, the angular lag of the driven crank behind 
the driving one is constant, and that this is the only relative 
P. H. Parr. 
Great Crosby, Lancs, September 25th. 


FIRE ENGINES AND RIVER WATER. 


Srr,—Reading the other day of a new steam fire engine, 
made by a well-known. British manufacturer, my attention was 
called to the statement that the suction hose was hoisted over 


| the various bridges of the town where the tests took place, and 


that it took its suction from the river, whose surface was 27ft. 
below the parapet of the bridge. P : 

It is some years ago now, but in an Eastern city, when it was 
desired that the fire brigades of that city should be able to take 
the supply for their engines from the river that flowed through 
the city, the writer was responsible for the suggestion and its 
carrying out of piercing each bridge, just above the footway, 
with a hole large—quite large enough—in diameter to pass 
the basket-strainer over the suction nozzle, the parapet of the 
bridges averaging from 6ft. to 12ft. in height. The scheme of 
passing the suction through the parapet near to the ground was 
good, I think, reducing, as it did, the lift by from 6ft. to 12ft. 

J. T. Towtson, 

Silvertown, E., September 27th. Ex-Brigade Inspector. 
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RAILWAY MATTERS. 





An American contemporary states that a Chicago timber 
firm has closed a contract to supply creosoted oak sleepers 
for the construction of a new railway in South Africa. 


THE Chicago, Milwaukee, and St. Paul Railroad Com- 
pany has placed an order for five of the biggest type freight 
Jocomotives in order to be ready to handle the enormous 
grain business from the West this autumn. 


Tue North-Eastern Company has, owing to insufficient 
staff, temporarily closed Benton-square, Cayton, Fyling 
Hall, Hessay, Newby Wiske, and Smardale stations. 
Newport station has been closed since August 8th. 


THE Railway Executive Committee has issued a list of 
the number of men who have joined the colours from’ the 
railways it controls. The companies number sixty-eight, 
to which is added the Railway Clearing House. The total 
employed at the commencement of the war was 621,588, of 
whom 92,658, or 14.9 per cent., had joined the colours up 
to August 31st last. 


ASKED by an Irish member in the House on the 21st ult. 
as to increases, some as much as 50 per cent., in the through 
rates from Irish railway stations to England, the President 
of the Board of Trade replied that they were due to an 
increase in the amount charged by the shipping companies 
for the sea portion of the journey, and the Board of Trade 
had no jurisdiction over shipping charges. 


Tue London and North-Western Railway Company is 
setting the other British companies a good example in 
increasing, as from to-day, the timings of its express 
trains. The semi-official explanation for this is that with 
the present heavy traffic caused by naval and military 
requirements trains cannot keep time, and the new timings 
are arranged to secure greater apparent punctuality. 


A sic scheme for extending the New South Wales 
Government Railways into Victoria and the Victoria 
Government Railways into New South Wales is likely to 
be shortly forthcoming. The former Government has con- 
sented to the appointment of a Joint State Commission to 
investigate the subject and formulate schemes, and recent 
mail advices say that the Victoria Government is consider- 
ing the question. 


QUITE an extensive movement is being made among 
railwaymen in favour of some relaxation of the sentences 
passed on the Quintinshill signalmen. The Railway 
Review, the organ of the N.U.R., says, however, ‘“‘ We are 
not sure that the moment is well chosen for such an appeal, 
and we venture to express the hope that a little time may 
elapse before the matter is pressed, so that a successful 
result may be secured.” 

In the debate in the Victoria Parliament on the 
Kalgoorlie to Port Augustus Railway Loan Bill, the 
Minister for Home Affairs remarked that he had been 
informed that the railway would be opened for traffic by 
the end of next year. Up to July 17th between 700 and 
800 miles of track had been laid out of the total length 
of 1053 miles. Rails weighing 80 Ib. per yard were being 
used, and the scheme allowed for a speed of 30 miles per 
hour. 

A COMMITTEE of the American Association of Railroad 
Superintendents has been investigating the cost per day 
of an engine and crew engaged in yard service, i.e., shunt- 
ing and, possibly, making short trips. It found, however, 
insufficient similarity in the items of cost to permit an agree- 
ment as to what the minimum charge for this service 
should be. Eight companies reported, and the average 
worked out at 33.33 dols. for a ten-hour day, plus 5 dols. 
for 15 per cent. supervision. 


Tue North British Railway Company owns over 60,000 
wagons, and the number awaiting repair is normally about 
1000. Owing to various adverse conditions, which, being 
well known, need not be recited, the number awaiting 
repair at the present time is about 5000. Notwithstanding 
this the supply of wagons to the ironmasters and coal- 
masters was never so satisfactory to the trade as it is just 
now. This is due to the wagon supply on the North 
British being controlled from the train control office at 
Portobello. 


ACCORDING to the annual report of the Union of South 
Africa Railways, out of a white staff of 31,000, 3922 men, 
or 12, per cent., were on active service during the recent 
rebellion. The South African Engineer Corps, a unit of 
650 strong, under the command of two railway officials— 
Lieut.-Col. F. R. Collins and Major A. J. Beaton—was com- 
posed almost entirely of railway officers. The duties 
performed by the corps were of the first importance to the 
success of the operations. At. the outset it was faced with 
difficulties in landing heavy railway material and rolling 
stock at places where such appliances, as existed, had been 
largely destroyed. The work of discharge had to be com- 
pleted hurriedly to enable work to be started on shore, and 
many contrivances were resorted to in connection with the 
landing work. Extensive repairs to existing railways, 
damaged by the enemy, had to be undertaken. For one 
short section of 10 miles the line was damaged in 900 
places, rails and sleepers being bent and broken by the 
force of the explosions and the road bed seriously damaged. 


THE activity of the rebels in South Africa last year was, 
according to the report of the Union of South Africa Rail- 
ways, most pronounced in the Orange Free State, and the 
stations, track bridges, and telegraph within that province 
were subject to constant interruption, necessitating, in the 
interests of public safety, the closing of extensive sections 
of the main and branch lines to ordinary passenger and 
goods traffic, covering varying periods. As an instance 
of the difficulty experienced in working the abnormal 
traffic, it may be mentioned that no less than 22 troop trains 
were, during a period of several days, continually operating 
from station to station over certain districts of a total 
length of 192 miles, all of which was single line throughout. 
A sufficient supply of coal and water for locomotive pur- 
poses had to be provided at various points in the districts 
affected, so as to avoid the delay to. the troop trains, which 
the running of locomotives to the nearest coal and watering 
stations would have entailed. On several occasions the 
entraining and detraining of troops had to be effected at 
stations or along the line where no loading or off-loading 
facilities were provided. 


NOTES AND MEMORANDA. 





In the Mining and Engineering World is described an 
electric blasting machine so small that it can be carried 
in the pocket, the dimensions being 4}in. by 3fin. by 
2}in., while the weight is only 44 lb. It can fire from three 
to five blasting caps, and is worked by giving a sharp 
twist to a handle, which generates the current and fires 
the shot. The handle is removable so as to make the 
machine foolproof. 


Motor barges, which stir up the mud and discharge 
large quantities of oil in the Grand Canal, in the neighbour- 
hood of Ballinasloe, Co. Galway, will apparently soon 
bring about the extinction of some of the rarer aquatic 
mollusca. This, at any rate, is the opinion, founded on 
experience, of Mr. R. A. Phillips, who contributes a short 
but valuable account of the mollusca of South Galway to 
the Irish Naturalist for August. 


Aw American steel company has announced the results 
of a series of tests on piston-rods made of the steel it manu- 
factures. The steel showed a tensile strength of 123,775 lb. 
per square inch, an elastic limit of 82,600 lb., with an 
elongation of 24 per cent. in 2in. and a reduction of area of 
53 per cent. In a revolution testing machine 984,933 
revolutions were required to break the test pieces at a stress 
of 30;000 lb. per square inch. This steel, which contains 
manganese, is produced in an electric furnace. 


AN interesting test of the petrol consumption of the Over- 
land car has been made recently by the official observers of 
the Royal Automobile Club. A Royal Automobile Club 
observer was requested by the Overland Company to select 
a car from a consignment of forty-four which had just 
arrived in the Thames in their boxes. The wheels were put 
on the car selected, and the engine was run for three 
minutes to enable a rough adjustment of the carburetter 
to be made. A run of some seventy-five miles on a fairly 
hilly road was then undertaken under official observation, 
this run including some London traffic. The resultant 
petrol consumption averaged over twenty miles to the 
gallon. 

IN a paper read at the meeting of the National Academy 
of Sciences, April 20th, 1915, Stebbins reviewed the recent 
work on the electrical photometry of stars carried out 
at the University of Illinois Observatory. Most of 
the work has up to the present been performed by the 
utilisation of the selenium bridge. This is mounted at the 
focus of the telescope, and the brightness of the illumina- 
tion is indicated by the consequent diminution of resist- 
ance, which is measured by a Wheatstone bridge. The 
selenium bridge suffers from certain disabilities, the chief 
of which are that it is especially susceptible to temperature 
changes, and after exposure to light requires considerable 
time for recovery. However, it becomes more sensitive 
and extraordinarily more regular with decrease of tem- 
perature, and for stellar work it is kept surrounded by 
an ice pack, the whole apparatus being wrapped up in a 
blanket. 

A cAsE of intermittent misfiring on one of the latest Ford 
cars appears to have baffled the owner and others who were 
called upon to rectify the trouble. According to a writer 
in the Autocar, after the car had done about 500 miles, 
misfiring would occur occasionally, and, despite putting 
in a new set of plugs, carefully examining all wiring, 
thoroughly cleaning the commutator, and adjusting the 
tremblers, the trouble was not settled. An accumulator 
was also used to test the buzz of each trembler. The 
trouble was finally traced to one of the coil units, which 
occasionally rose off its seating, and it was found that the 
heat had shrunk the wood of the units, causing a loose 
fit in the stamped iron coil box. In the older models this 
coil box used to be made of wood, so naturally when any 
shrinkage took place, the box shrunk with the units. The 
wedging of the units with a piece of wood partly overcame 
the trouble, which ceased on inserting thin pieces of glas+ 
paper between the units—of course, not on that part of the 
unit making contact—and also a strip of rubber on the 
| grooved ledge inside the top of the lid of the box. 


| Ir has been found from experience, states Mr. P. V. 
| Hunter in a paper which he read some little time ago 
| before the Institution of Electrical Engineers, that although 
a transformer may be so constructed and braced that when 
| first installed it is fully capable of withstanding a short- 
| circuit, it may not be in this condition after it has been 
| inservice for a few months. This particularly applies to 
| oil-cooled transformers, where apparently there is some 
| slight shrinkage of the insulation due to the action of hot 
| oil. When this occurs the coils settle down, assisted, no 

doubt, by the vibration, which occurs in some degree 
| with all transformers when in service. The ‘settlement 
| leaves the coils free to move, with destructive results in 
| the event of.a heavy short-circuit. It is therefore a wise 
| precaution to examine each transformer after it has been 
| in commission for a few months and to tighten all anchoring 
| bolts. In some cases manufacturers provide strong 
| springs which compensate for shrinkage of the coil. There 
is little doubt that this provision is of benefit, but it does 
not do away with the desirability of examining the trans- 
former and tightening everything up. 

A FEW years ago, states Concrete and Constructional 
Engineering, most of the structures in American canals 
were of wood, but more recently concrete, both plain and 
reinforced, has come into common use. Wood has the 
advantages of cheapness and ease of handling and the 
disadvantage of rapid depreciation. Concrete has the 
advantage of permanence, but is costly. The most pro- 
minent facts in connection with recent irrigation develop- 
ment under both public and private agencies have been 
the high cost of water rights and the inability of settlers 
to make the payments required. In view of these facts 
there is much to be said in favour of the cheaper wooden 
structures for original construction with a view to their 
replacement with more permanent structures of concrete 
as the wood decays. This will lessen first cost and postpone 
the heavier cost till after the lands have been put under 
cultivation and the expenses incident to the establishment 
of new farms have been met. Probably the best practice 
is to make combined wood and concrete structures, using 
concrete for the parts which are inaccessible and not easily 
replaced, and wood for the accessible parts which can be 
| renewed easily. 























_ MISCELLANEA. 


Tue Electric Lighting Department at Edinburgh has 
ordered a 30-cwt. electric vehicle—Edison battery— 
capable of travelling 40 miles on one charge. 


THE excellent results obtained in the trials of an electric 
dust-collecting van at Barnes have induced the Leyton 
Council to appoint a sub-committee to consider the matter 
and report. 


Ir is reported that Zeppelins are being removed from the 
neighbourhood of Brussels. The sheds at Evere, where 
one of the dirigibles was completely destroyed by English 
airmen some time ago, have already been broken up, and 
workmen are now busy with sheds at Berchem and St. 
Agatha. The aerodrome at Berchem was recently again 
visited by Allied airmen. 


AN electric watering van supplied by the General Vehicle 
Company to Blackpool Corporation is capable of watering 
the streets at the rate of ten miles per hour. The tank has 
a capacity of 750 gallons, and the vehicle, when loaded, 
weighs about 8} tons. The throw of the water spray 
extends to about. seven yards. Arrangements have been 
made for re-charging the battery at the refuse destructor 
works. 


Accorpine to the Times, Dr. Walter Rathenau, the 
chairman of the Allgemeine Elektricitats-Gesellschaft, who 
is also the president of the Raw Materials Department of 
the German General Staff, has stated that all anxiety about 
raw materials had vanished. Germany, though shut in by 
the blockade, could still produce large quantities of war 
materials. She had escaped economic pressure as she 
had accustomed herself to internal trade, while Eng- 
land was striving to raise funds to pay the enormous bills 
for her imports and foreign orders. 


TuE Board of Trade (Railway Department) has written to 
London local authorities urging that, owing to the reduced 
output of the coal pits and the shortage of transport 
facilities, merchants and large consumers should not be 
satisfied with storing the normal quantity of coal, but 
should increase their stocks to the highest possible point 
during the early autumn, in order to reduce to a minimum 
their winter demands on the pits and transport companies. 
Acting on this letter, Hammersmith Borough Council has 
negotiated for the purchase of 5000 tons of Welsh coal, to be 
delivered at the rate of approximately 100 tons per week, 
during the year ending July 31st next.’ 


In order to prevent the enemy obtaining supplies of 
cotton cloth suitable for aircraft, regulations have had to 
be framed by the Government regarding the shipment of 
material so that it cannot find its way into the enemy’s 
hands vid neutral countries. A test is to be imposed by 
which it is intended to discriminate between the cloths 
which are unsuitable for aircraft and those which might be 
so employed. The test will probably include ‘“ count,” 
weight and ratio of strength to weight. For the export of 
cloths which might be used for aircraft purposes a licence 
from the War Trade Department will be required, and for 
other kinds of cloth consigned to firms outside the British 
Empire a certificate from the Manchester Chamber of 
Commerce will be necessary. 


Accorp1NnG to Indian Engineering, the success which is 
attending the electrical pumping experiments in the 
Amritsar district is attracting attention in Simla. The 
value for irrigation purposes of the water raised by, this 
method affords, it is found, a very fair return upon the cost 
of installing and working the electrical pumping machinery, 
and, by the method adopted at itsar, not only can 
waterlogging and consequent malaria be reduced, but 
also canal irrigation can be extended, inasmuch as the water 
originally brought to the canals is made to do duty a 
number of times over, the result being that the amount of 
water taken from the canals for local irrigation can be 
reduced, leaving an increased supply of canal water for 
distribution to areas which could not otherwise have been 
supplied. 


Tue Acting British Consul at Wuhu, reporting on the 
foreign machinery used in that city, remarks that the 
Chinese seem to expect that their machinery will run at 
full load during an indefinite number of years without other 
care than an occasional oiling, and that the economy of a 
maintenance and refit charge does not apparently appeal 
to the Chinese mind. The policy of getting quick and large 
returns without making allowances fortheinevitably foilow- 
ing exhaustion is unfair to the manufacturers, for machinery 
is unjustly blamed when the fault really resides in the 
Chinese lack of business method. He therefore suggests 
that it would pay manufacturers to allow long credits with 
@ proviso that the supplier of the machinery should have 
the right to send a competent engineer to inspect it every 
two or three years. The purchaser would have to pay for 
the services of the expert, but that could be arranged for 
in the contract price. In this way British machinery 
would have a better chance of showing its worth. 


THE Board of Trade has issued an important order to 
masters and officers of the mercantile marine on the 
subject of signalling at'sea. In view of the fact that the 
master of a ship failing to respond to a signal made to him 
by one of his Majesty’s ships is liable to heavy penalties 
under the Defence of the Realm Acts, it is of the utmost 
importance at the present time, it is stated, that every 
British merchant ship should be in a position to receive 
and transmit signals both in the Morse and semaphore 
codes. The safety of the ship may depend upon a know- 
ledge of signalling. Candidates for certificates of com- 
petency as master or mate will, therefore, be required to 
attain a certain standard of proficiency in reading and 
sending messages in these codes. According to the Man- 
chester Guardian, after January Ist, 1916, candidates will 
be expected to send and read messages in semaphore at a 
speed of eight words a minute, in Morse—both flashing and 
flag waving—at a speed of five words a minute, the average 
length of a word being taken to be five letters. At the 
outset candidates who fail to attain the required speeds 
will not be regarded as having failed in the whole examina- 
tion provided that they pass satisfactorily in the other 
subjects, but in due course the attainment of these speeds 
will be compulsory upon candidates for certificates of all 
grades, 
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Women’s Wages and Apprenticeship. 


Amonest the industrial problems which will have 
to be faced a year or two hence—or possibly less— 
there is none greater than that of the employment 
of women on work which has hitherto been performed 
almost exclusively by men. The war is responsible 
for this problem, and it is therefore certain that each 
one of the belligerent countries will have to meet it 
and solve it according to its own national charac- 
teristics, and it may have, for a time at least, a very 
marked effect upon the social conditions of the 
artisan classes of Europe. Hence it is a subject full 
of fascination to the economist, and the British 
Association is to be congratulated on being the 
first to attempt a statement of all the issues, and 
upon the admirably lucid, temperate and well- 
balanced report prepared by Mr. Hitchcock, of 
Toynbee Hall, which resulted from the conference 
appointed to deal with the matter. We sincerely 
trust that this report will be widely read, not only 
by sociologists and labour economists, not only by 
employers of female labour, but by women workers 
themselves. It is charged against men that they 
are unsympathetic to, even contemptuous of, women 
workers. Anyone who will read this report with 
care, remembering that much of it is based upon 
particulars and comments made by male managers, 
employers and inspectors, will be obliged to admit 
that it shows no evidence of such prejudices, though 
it does recognise, as everyone must, that essential 
differences exist between the male and the female 
worker which make absolutely similar treatment 
impracticable. 

One of the salient facts pointed out by the reporters 
about the woman worker, in nearly all branches of 
trade, is that she does not regard occupation in a 
factory as a vocation for life. The girl, very rightly, 
looks forward to marriage and the establishment of 
a home, and she hopes and expects to spend only a 
few years of her life in a factory. Indeed, she 
works often with the sole object of saving up money 
for her marriage portion. The man, on the other 
hand, when he enters a trade, means to remain in it 
to the end. It is necessary to note this distinction 
between the outlook of the male and female worker, 
because from it some of the diversity of treatment 
of men and women in factories results. Of these, 
one of the most important is the question of wages 
in engineering shops. There are many who contend 
that women should be paid as highly as men for the 
same output ; but they forget that this great differ- 
ence exists, that the male worker serves a long 
apprenticeship on small wages with the object of 
making a career for himself, whereas the girl serves 
no apprenticeship at all and has rarely any intention 
of making the workshop her career in life. Many, 
probably the great majority, of the girls now employed 
in ammunition making had no previous experience 
whatever of mechanical processes; they were as 
ignorant of what they were expected to do as the raw 
youth on his first introduction to a factory. Under 
normal peace conditions women would not have been 
allowed to do the work which they are now. doing for 
the very reason that they had not served their time, 
but, for the moment, all regulations are in abeyance. 
The women’s work is emergency work, and Mr. Lloyd 





George may be justified in promising that in 
the Government factories payment shall be accord- 
ing to result and irrespective of sex. But when the 
war is over and we return to normal industrial 
conditions we must either maintain the’ distinction 
or modify all existing regulations about apprentice- 
ship and allow everyone to be paid by output from 
the first day he or she enters the shops. This leads to 
another point. The argument is sometimes advanced 
that the male apprentice has prospects, whereas 
the girl worker has none. The apprentice may rise 
to be a foreman or manager, even an employer, and 
the future will compensate him for small wages in 
the present. The girl, on the other hand, has no 
such prospects; her work ends where it begins. 
There is no future to which she can look forward, 
and she should therefore receive full payment in the 
present. We understand that if the domineering 
male would only allow her to have equal prospects 
with the boy she would be content to work on equal 
terms with him. To that, we think, the complete 
answer has been given by the British Association’s 
shrewd observation that “The desirability of a 
woman as a business investment is minimised by the 
probability of her marrying, and in the majority of 
cases her consequent withdrawal from the trade.” 
The prospect to which the man looks forward is to 
earn enough to keep a wife; the prospect to which 
the woman looks forward is that he may succeed. 
It is, we think, irrational to ask the employer to pay 
more for one prospect than for the other. But, it 
is urged, there is always a number of women ps 
desire to make a vocation of workshop life; why 
should not they be treated equally with men ? The 
answer is so obvious as to be scarcely worth making. 
Marriage being regarded as a bar to continuation in 
a factory, as for the best reason it usually is, what 
value can be placed on the wish of a girl of fourteen 
or sixteen years of age to devote herself to the work- 
shop? Unless she is abnormal she will certainly 
desire before many years have passed to marry, and 
her training as an apprentice will be thrown away. 
A certain number of women, no doubt, will always 
remain single, but to adopt special treatment for a 
“certain number” out of hundreds of thousands 
is well-nigk impossible. The fact of the matter is 
really, not that women are paid too little—or much 
too little—but that the men are paid too much for 
work which can be done without previous training. 
The improvement of machine tools has made the 
skilled workman unnecessary for many workshop 
operations. Untrained men, that is, men who hea 
not served an apprenticeship, could do the work just 
as well as trained men. If girls could learn to get 
full production from the machine tools at Beardmores, 
as described in recent issues of Tue’ ENGINEER, in 
a week or two, youths could do the same. High 
wages are paid on the false assumption, now almost 
obscured by trade union regulations, that it takes 
long to learn the craft. Everyone knows now, as 
all managers knew long ago, that no long period of 
training is necessary, and the whole argument for 
high wages, based or long training, has been carried 
by the board. 


Clear as this line of argument may be, there is 
no hope that it will prevail. By a succession of 
victories the trades unions have won a strong position, 
and that employers will secure freedom to employ 
unskilled labour on work which the men have decided 
shall only be done by skilled men cannot be 
expected. The unions will at least insist that if 
unskilled labour, amongst which is to be included 
female labour, is employed it shall be paid as highly 
as if it were skilled. Hence any anticipations that 
we might be able after the war to reduce our 
workshop costs by the employment of women— 
necessitated by the diminished number of men—are 
likely to be disappointed, and if, as is not improba- 
ble, other European nations are able to take 
advantage of the new conditions which the employ- 
ment of many thousands of women munition workers 
has introduced, and continue to employ them at 
lower wages than men, we shall find our relatively 
high costs of manufacture a continual bar to our 
trade. Much depends upon the women themselves. 
If they can be brought to see the economic advantage 
to the country, and hence ultimately to themselves, 
of recognising the facts we have put forward, and 
agree to accept a lower scale of wages than “skilled ” 
men, they may by their preponderance of numbers 
for some years to come be in a position to defy the 
unions. For all the men that come back to engineer- 
ing workshops there will be abundant employment, 
and they will return to work under the old conditions 
as promised by the employers. But there will still 
be scope for the employment of many thousands of 
women, and, now that the latter have been allowed 
to prove their ability to handle certain classes of 
machine tools, the potential, if not the actual, free 
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labour market will be immensely increased. Hence 
the power of the unions will be diminished—until 
the women are swept or driven into those organi- 
sations. Luckily, that will prove a difficult matter 
on account of the transitory nature of women’s work 
in engineering factories, and the less need on their 
part, with the prospect of marriage always before 
them, to make provision for the future. 


Valuation for Engineers. 


Few developments in this altogether surprising 
war have left the quidnuncs quite so breathless as 
the unexpected smoothness and rapidity with which 
the incidence of its more material burdens has been 
adjusted to the capacity and needs of the civilian 
population. The terrible but inevitable toll which 
modern warfare takes of the finest manhood of 
belligerent nations is even more severe than was 
expected, and the incidental expenditure of munitions 
and material, of fuel, food and many of the necessaries 
of life has been enormous, and represents a huge 
collective tax upon the energies and wealth of non- 
combatants. Yet in those countries which have not 
suffered actual hostile occupation the economic effect 
has been surprisingly small. In this country, at least, 
that effect, when compared with the magnitude of 
the cause, can only be described as insignificant. 
Indeed, so widespread is the general increase in 
prosperity amongst the working and poorer classes, 
so obvious and so material are the savings everywhere 
made upon what were once considered to be almost 
necessaries, and so universal is the unpopularity of 
self-indulgence in every form, that there is no small 
danger of a growing idea that war, if it could possibly 
be considered apart from its ghastly toll of blood 
and suffering, brings so many advantages in its train 
that, economically, it more than pays for its demands. 
But business men who are familiar with the economic 
effects of losses having to be met out of capital, 
especially out of capital borrowed at a high rate of 
interest, are not likely thus to overestimate the 
influences which have unexpectedly served to relieve 
the situation. 

Fortunately, this country can raise money by the 
thousand million without serious distress; but that 
is only to postpone our obligations, not discharge 
them. Future revenues must pay the interest on 
that borrowed capital until future savings can repay 
the principal. Indemnities from a beaten enemy 
with a ruined export trade can only be considered 
as taxed costs from a bankrupt litigant. The need 
for universal economy is not likely to cease with the 
signing of peace treaties, although many of the 
influences which now happily mitigate our economic 
burdens will then tend to dissipate, and it would be 
foolish to ignore the probability that for some, 
possibly for many, years money will be scarce, and 
all expenditure will be closely scrutinised. Improve- 
ment schemes which are not absolutely essential, 
although eminently desirable, will be shelved, and 
all new plant and machinery will be required 
amply to justify its price and running costs. The 
successful engineer will be he who fully appreciates 
and understands the co-relation between first cost 
and annual expenses, including interest and repay- 
ment of principal. The arithmetical processes by 
which periodical expenditure and future liabilities 
are converted into terms of present lump sum value 
are generally assumed to be the peculiar province 
of the estate agent and the actuary; but engineers 
often have to apply them in order to avoid the 
inception of schemes in which the annual advantage 
aimed at is not swamped by the interest and repay- 
ment of excessive first cost, or in which high running 
costs or maintenance expenses exceed the interest 
and sinking fund of an extra initial expenditure 
which would have reduced them. In many other 
ways the work of the engineer—civil, mechanical 
or electrical—is affected by similar actuarial con- 
siderations. Whether as the technical organiser of 
an industrial concern, as a manufacturer catering 
for the interests of his customers, or as a consultant 
entrusted with such interests, he constantly finds 
that the determination of dimensions which will 
afford a proper margin of safety is only a part, even 
though a most essential part, of his work. After 
the demands of safety and efficiency have been fully 
met there often remains a wide field of economic 
possibilities in which he can only be guided by the 
ordinary principles of valuation. A new factory 
or extension, for instance, might be built in several 
different ways, all equally suitable, healthy and safe. 
The most economical construction can only be 
decided upon by a comparison of the capitalised cost 
of future upkeep with the present cost of construction. 
Different methods of artificial lighting may be 
equally feasible and convenient. In making his 
selection from them the engineer must be able to 





determine what annual consumption will render a 
system which is expensive to install but cheap to run 
more advantageous thén one which is lower in first 
cost but less economical in working. The best 
system for office buildings occupied normally from 
9.30 a.m: to 5.30 p.m. is not necessarily the cheapest 
for workshops running from 5 a.m. to 6 p.m., with 
frequent overtime -and double shifts. The railway 
engineer must not only be able to use earthwork 
tables and the prismoidal formula in order to lay down 
such gradients that the material from his cuttings 
will approximately form his embankments; he 
must also be able to capitalise the annual cost of 
working estimated traffic over flatter or steeper 
gradients for comparison with the capital expenditure 
involved. The principal business of the manufac- 
turing engineer is to produce machinery which will 
do the work of his customers satisfactorily and with- 
out breakdowns. But he must also so design it 
that it can be delivered at a price which will enable 
him to show that with capitalised running cost it is 
cheaper than rival methods of doing the same work. 
Business men often regard expenditure upon plant 
and machinery in much the same light as the purchase 
of a terminable annuity or a short-term profit lease. 
In the future they will probably be forced to do so 
always, and will, when buying machinery, require 
from it results which will repay the cost with interest 
during the comparatively short period at the end of 
which it may be expected to have become obsolete. 
The necessary calculations, which would be a simple 
every-day problem to a house agent, would puzzle 
many a young engineer. 

Those who frame the curricula of technical colleges 
have in the past seldom realised that problems involv- 
ing interest, years’ purchase, and sinking funds, 
bulk far more largely in the work of the practical 
engineer than do problems involving the calculus. 
Many otherwise highly trained men are almost 
ignorant of the arithmetical operations of dealing 
with future values until they are suddenly called 
upon to apply them, and a young engineer who has 
not been taught to regard capital expenditure as a 
liability to be fully justified and liquidated, instead 
of as a fortuitous necessity, is apt to find himself 
seriously out of his depth when discussing details 
with business men, and his reputation for capacity 
can easily be prejudiced for want of a little knowledge. 
The preparation of practical comparative estimates 
for alternative engineering designs should be regarded 
as an essential part of the training of an engineer 
before his work assumes a responsible character. 
His own interests would be served thereby, and the 
reputation of the profession would be enhanced. 








BURMESE TUNGSTEN. 
By E. MAXWELL-LEFROY, M. Inst. M.M. 


BuroMa’s share in consummating the eventual vic- 
tory of the Allies may be thought to be very trifling, 
yet, in reality, it is great, and is due to the large amount 
of wolframite, the chief source of tungsten, which is 
sent out from Tavoy, Lower Burma. Consumption 
of the eres of tungsten metal and of ferro-tungsten 
has been upwards of 8500 tons yearly ; of this Tavoy 
district supplied in 1914 1630 tons, which total 
again placed it first as a producer. It is with this 
export of tungstate of iron and manganese that 
Burma’s influence is being felt, and it is due, partly, 
to inadequate supplies and stocks of metal that victory 
is being deferred. 

We know that victory rests primarily with men, 
plenty of men and more men, but they must have 
adequate supplies of rifles, cartridges, grenades, artil- 
lery, quick-firers, ships of war, torpedoes, mines, and 
other concomitants of a navy, such as armour plate, 
engines, guns of from 70 tons weight and 15in. bore 
down to 600 shots-a-minute maxims. 

These accessories of our forces are best made by 
machines using high-speed tools, even as the machines 
are made, and such special steels contain appreciable 
amounts of tungsten. The reason for our shortage is 
briefly stated. , 

Before war commenced the output of Burmese ore 
was taken, either directly from the producing districts 
or indirectly through London agencies, by Germany 
for smelting in German smelters to be used in making 
German steel for producing German rifles, ships, 
engines, big guns, armour plate, quick-firers, and for 
making the machines which make the weapons which 
enabled Germans to control continental Europe by the 
rattle of the sabre, even as they hoped, eventually, 
to control England by sea and concurrently by land 
also. 

Of their partial success much has been due to the 
supineness of English steel makers, who preferred to 
buy ferro-tungsten or metal (powder) rather than erect 
and work adequate smelters of their own. Thus 
British or English controlled ore went to Germany 
and has given the Germans. valuable aid in double 
measure: (1) By having ample supplies of ore, 
whereby their mechanics were able to turn out pro- 
digious quantities of arms, ammunition and the 





machines for making them ; and (2) by piling up gold 
from the profits of from 100 to 200 per cent. on the 
re-sale to England, at prices exceeding £400 per ton, 
of the metal or alloy with iron. 

Prior to August, 1914, Germany smelted practically 
the entire Tavoy output, and English steel makers 


bought nearly all the requirements from ther, and 
were compelled to, for their astuteness had given them 
control of nearly the world’s entire supply of ore. Noy 
did their far-seeing enterprise end there, for with 
German buyers of ores settled in the best producing 


districts of the empire, they purchased at. lowest cost, 
thus reducing English profits to a minimum, yet were 
able to wring from England dividends as large froin the 
sale of metal as English profit from their ore purchased 
was small. This was not the only triumph over our 
business methods, for they paid in Tavoy as high as 
85 per cent. of the probable value of ore delivered them 


and paid cash on sight. Thus there was only |5 per 
cent. left to meet bagging, royalty, shipping, dock, 
insurance and assay charges, plus interest on the 
advance, and this was done on ores known to vary in 
tungstic acid content from 60 units of acid to 74 
units. Nor did they pay on assumed value of 
60 units—the commercial minimum—but on 65 
and 70 per cent. Any loss which oceurred on 


paying 85 per cent. of the market price on ore, 
which the seller got the German buyer to believe was 
of a higher grade than was actual, was made up a 


hundredfold in the re-sale to our supine steel makers, 
These are the facts of the situation when war broke 
out, and it has taken a war of Armageddon to bring 
home to English business men the realisation that the 
supply of a metal absolutcly essential to a propor 


output of machines, rifles, guns and munitions was in 
enemy hands. That Government appreciated the 
situation is evident in that the Government of Burma 
prohibited aliens from holding concessions for mining 
tungsten, tin, and other metals. That the steelmakers 
now realise how severely they were ‘‘ caught short ” 
is plain from the fact that new works for making metal 
and ferro-tungsten have been completed and are in 
operation, and that the price of ore has exactly 
doubled in eleven months. Price of ore is based on 
the unit of acid, and has fluctuated in eighteen months 
from 27s. to 60s. . 

Of smelters other than the solitary English one, 
France had two small and the United States one; 
Russia and Italy had not one, and therefore had to be 
supplied by us, with either the finished product or 
with ferro-tungsten. 

Evidently, then, we are trebly handicapped by our 
unbusinesslike methods, for which there is no excuse, as 
there has been many an attempt made, by some lead- 
ing mining men engaged in working Burmese ores, to 
get English capital into the country. No small part 
of the blame attaches to London mining firms, who 
have invariably negatived proposals to embark in the 
industry. 

To Rangoon efforts and money is due the major 
part of the success in exploiting Burmese ore deposits, 
and very great is theirreward now. Dividends rated at 
over 100 per cent. are being earned on less than £90,000. 
These mines are situated in Tavoy district, and the 
situation is: approximately two-thirds of the out- 
put of concentrate is from Rangoon-owned mines, the 
balance, 550 long tons and over, coming from private 
owners or local syndicates. These all work without 
capital or reserve funds, want prompt cash, and make 
profits of from £35 to £55 per ton of concentrate. 
The aforesaid companies buy as much of this “ free” 
ore as they can get, and thus control the bulk of the 
supply, and do so simply because there is no competi- 
tion. Naturally the price they give is small. 

That the enemy appreciated our possession of these 
mines is evident, for a regulation had to be passed for- 
bidding aliens to hold concessions, but, owing to our 
lack of smelters, no attempt could be made to prohibit 
their purchase of cuncentrate. Even to this day no 
English capital has been brought in, despite proof that 
a useful start can be made on ‘but a few hundred 
pounds by using local methods which involve no more 
than picks, hand drills, shovels and hammers, with a 
few cradles for concentrating in, a survey instrument. 
and a mining engineer as manager with three or four 
assistants. 

Extraction of ore practically synchronises with 
start of mining ; ore being obtained in adits driven on 
the lodes traversing the hills and ranges and from 
ground—or box-—sluicing the numerous rivulets 
which carry off the 200in. rainfall. 

Concentrate from the latter is always stanniferous, 
as is frequently that from lodes, which may carry up 
to 5 per cent. of cassiterite, SnO,. In spite of this 
dilution of the tungsten ore by undesired tin oxide, 
there isno magnetic separator inthedistrict. Hitherto 
the separation of mixed ores has mainly been effected 
in the Straits. Settlements and at increased cost, due 
to high freight, approximating £3 per ton in excess of 
the price if separated on the spot. 

The recent Government prohibition of export to the 
Straits involves separation in England, at a higher cost 
than has obtained, and a lower price for the Tavoy 
owner. Charges in the Straits Settlements and 
England respectively were £3 8s. and £5 per ton. 
The present export prohibition ensures a plentiful 
supply of mixed ore for any firm erecting and operating 
separators. Twelve hundred tons at least are avail- 
able for treatment during the year. 

With the departure of the German buyer, which 
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a 
took place just prior to the outbreak of war, no agent 
iy home or continental smelters came in to fill the 


f ar 
<n and many of the small producers ceased work 
owing to the difficulty of selling ore, the impossible 


rice offered by the only buyers, and by reason of a 
small drop in unit price in Lendon. Not until this 
date, when the price has more than doubled, have 
arrangements for English representation been effected. 

The sole attempt to enter the district was made in 
a communication to the local Chamber of Mines, which 
stated that a newly formed company of smelters was 

repared to take 100 tons of concentrate per month, 
commencing with March last, but as the terms offered 
were infinitely less favourable than Tavoy was accus- 
tomed to, the matter fell through ; the refusal of the 
company to send its own buyer to pay cash on sight 
of ore having accentuated the low terms offered. The 
result is that, in place of the large increase of output 
which could have been effected during the past year 
and at contract prices far lower than are now given, 
there was little or no advance in output. Increase 
in the number of mines operating and in total output 
is being effected now—August—whereas it should 
have been initiated last year at the end of the rainy 
season in September. 

It is but slight exaggeration to state that the world 
is being ransacked for tungsten ores, the metal from 
which is so essential for high-speed tools, big gun 
linings, for armour plate, bullet-proof helmets and 
shields, which is replacing platinum in electrical 
contacts and sparking plugs, and has ousted carbon in 
lamp filaments. Evidence of the demand, apart from 
the high price, is seen in the number of metal buyers 
who advertise for wolfram compared with the few 
engaged in the business a year ago under German 
monopoly. 

It should be stated that the Government of Burma 
is very willing to help the industry, despite the idiotic 
mining rules which are imposed by India, and, above 
all, desire that English companies with capital and the 
intention of working the mines on a large scale and in 
a proper manner shall come in. As bui a tithe of the 
district has been adequately prospected there is every 
probability that concessions equal to, if not better 
than, the best that are now working will be found. 
The outlay of but a few thousands of pounds is all that 
is needed to operate a large area in a befitting manner. 
Mineralisation of lodes runs up to 4 per cent. of the 
quartz matrix, no machinery is required for a start, 
and labour is plentiful in near-by India. 

Finally, there is the certainty of a very large and 
increasing business awaiting the first firm that erects 
and operates magnetic separators in the interests of 
the mine owners, that is, if worked to give a reasonable 
profit and open to any person with mixed ore to be 
cleaned. It is thought, locally, that the Government 
can be induced to put up cash, on the pound for 
pound principle, merely to get separation effected 
locally, i.e.,in Tavoy. This course would, naturally, 
involve a certain amount of control by Government 
officials. 








THE MURRUMBIDGEE IRRIGATION PROJECT. 


WE have referred on several occasions, notably 
in our issue of September 23rd, 1910, to the important 
Murrumbidgee Irrigation scheme in New South 
Wales. Although this project has by no means 
reached the state to which it is intended finally 
to bring it, it has been in operation for some 
time now, and the present would appear to be a 
particularly appropriate opportunity to refer to it 
since the district with which it is concerned has 
recently passed through a period of drought and would 
have fared very badly had it not been kept supplied 
with water conserved by a dam on the head waters 
of the Murrumbidgee River. The evils of drought 
and dry seasons have always been the terror of the 
farmers of the Commonwealth, and to mitigate these 
the New South Wales Government, in common with 
the other states of Australia, has for some years now 
been carrying out numerous and costly schemes of 
water conservation. It is one of these which forms 
the subject of the present article. Briefly put, it 
entailed the construction of a great dam across the 
bed of the Murrumbidgee River at a place where 
the latter traverses a deep gorge, and so regulating 
the flow of the river by means of this dam that a 
sufficient quantity of water would be available in 
the river throughout the year to enable a large area 
of fertile land, the nearest point of which is some 
266 miles from the dam, to be efficiently irrigated. 
_Although certain portions of the Australian con- 
tinent, including some of its best pastoral land, are 
liable to suffer from drought, there is nevertheless 
& fairly heavy rainfall among the mountains which 
fringe the coast. Moreover, some of these mountains 
are high enough for snow to fall and remain on them 
throughout the winter. In the spring when these 
snows melt the water floods the rivers and escapes in 
& comparatively short time, and is thus lost in so far 
that it is not available for irrigation purposes. The 
irrigation engineers of the Commonwealth have 
therefore gone to the. mountains and sought places 
where by the formation of dams much of this water, 
and the water due to the ordinary precipitation, 
might be held up and only allowed to go down the 
Tivers in regulated quantities. Few, if any, better 





sites could have been chosen for an undertaking of 
this character than the watershed of the Murrum- 
bidgee, which is 5000 square miles in extent, and in 
the higher elevations of which the annual rainfall is 
as much as from 60in. to 70in. Some of the peaks | 
in it rise to 5000 ft. above sea level, and they are, | 
as we have said, deeply covered with snow in winter | 
time. 

The position of the catchment area is shown in | 
the accompanying map. This also shows the position 
of the irrigable area which lies inland to the westward 
and which has been named the Riverina district. 
The latter, it may be mentioned, has always been 
famous for its wool and its wheat. The best merino 
and other fine quality wools produced in New South 
Wales come from it, but although the soil is exceed- 
ingly rich, the rainfall is always scanty during the 
summer months and, in consequence, the cultivation 
of crops has unfortunately in the past always been 
attended with considerable risk. As showing that , 
it was well worth paying special attention to this | 
district, we may say that the soil is so rich and fertile | 
and the climate so suitable that citrons, pears, peaches, | 
apricots, nectarines, almonds, melons, grapes for table 
and raisins, currants, and all kinds of vegetables, maize | 
and lucerne may be successfully grown. It is stated 
that from four to eight crops of lucerne may be harvested 
in the year. In addition to the foregoing, dairy farm- 
ing, ostrich farming, tobacco growing, pig raising and 
lamb fattening have also been taken up by farmers 
with excellent results. We shall have a little more 
to say later on regarding the character of the soil and 
the manner in which the Government is taking care 
of the interests of the settlers in the newly irrigated ' 


|soon Burrinjuck City sprang into existence. 
| city was never imposing. Its streets ran up and down 


point of view of getting the best results with the 
smallest possible dam. Ideal conditions for carrying 
out the work did not, however, exist. Before the 
construction of the dam could be commenced, it 
was necessary to provide means of access to the spot, 
for no roads or even paths existed. Accordingly, a 
2ft. gauge railway had to be built from Goondah, on 
the main Sydney-Melbourne line. This place is 
twenty-six miles away from the site of the dam, and 


' the line, although purely an initial undertaking, was 
| of itself a work of some difficulty. 
‘the engineers had frequently to be lowered over 


In surveying it 


precipitous rocks in order to take their levels and 
measurements. For a considerable distance a ledge 
had to be scraped out of the sides of mountains, and 
the line winds in and out among the valleys, here 
and there making curves of 100ft. radius. Although 
it has served its original purpose and helped to 
complete the dam, we understand that it is not pro- 
posed to abandon this railway, but to employ it 
for carrying tourists to view the scenery, which is 
among the grandest in the Commonwealth. 

As soon as the line was finished, an army of men 
together, with its stores and equipment, electric 
and steam plants, were carried to the dam site and 
This 


a gorge so steep that horse-drawn vehicles could not 
traverse them. The houses were mostly built of 


| canvas and corrugated iron; but they were, never- 


theless, roomy, airy and comfortable. Married men 
had cottages of their own, while the unmarried men 
were housed and catered for in huge barracks. A 
school and a hospital were also provided by the 
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MAP ILLUSTRATING THE MURRUMBIDGEE IRRIGATION PROJECT 


district, but in the meanwhile we must turn to the 
technicalities of the undertaking. 

After lengthy surveys among the mountains with 
the idea of finding a suitable site on the upper reaches 
of the Murrumbidgee—which river, it may be pointed 
out, in its course to join the Murray River, skirts 
the Riverina district—for the construction of a dam, 


it was decided to erect it across a deep gorge just | 


below the confluence of the Murrumbidgee and the 
Goodradigbee rivers. On the one side of this gorge 
rises the Black Andrew Mountain and on the other 
the ‘“ Burrinjuck,” the summit of which is 2200ft. 
above the river bed, and the Burrinjuck has given its 
name to the dam. In previous references to this 
undertaking we have always alluded to this dam as 
the ‘“‘ Barren Jack,’ and as such it is even now 
sometimes known and spoken of in Australia. Of 
recent years, however, the Government for excellent 
reasons has decided that the spelling should be Burrin- 
juck, and this spelling is now used in all official maps 
and publications. While alluding to this subject, we 
may say that the spelling is not the only thing which 
has been changed since our article was published 
four years ago. Several of the dimensions of the 
dam itself have also undergone some modification as 
the work has proceeded, and we may say that the 
figures given in what follows are the latest official 
figures. 

The construction of the Burrinjuck dam has had 
the effect of holding up the Murrumbidgee River for 
a distance of forty-one miles, and the Goodradigbee 
and Yass rivers fifteen and twenty-five miles respec- 
tively. The gorge at the site of the dam closes in to 
such an extent that cnly a comparatively narrow 


outlet had to be closed, so that the conditions were | 


ideal for the forming of a huge reservoir, from the 





Government. For five years this city among the 
mountains was the scene of great activity, and during 
that period the inhabitants waged a strenuous battle 
against floods and other forces of nature. 

The construction of the dam was a clever piece of 
engineering work. The dam itself ranks as one of the 
greatest in the world. It is 236ft. in height, 168ft. 
thick at the base, tapering to 18ft. at the top, and 
about 780ft. long at the crest. It is, we believe, the 
highest dam in the British Empire, and is only 
exceeded in this dimension by the Roosevelt and 
Croton dams in the United States. A great deal of 
difficulty was experienced in getting out the founda- 
tions, this operation taking two years and being 
frequently interrupted by floods, which would rise 
suddenly and swamp the works. On one occasion 
five and ten-ton cranes were swept away, despite 
lashings and heavy weights, and were carried fifty 
miles down stream before being recovered. Even 
when the excavations for the foundations were com- 
pleted work on the dam itself could only be carried on 
in the height of summer when ‘the river was low. 
During the first year the engineers had a lucky time 
in this respect, the season being very dry, but in the 
following summer the rainfall was very heavy and 
the river was constantly in flood. 

It was necessary, of course, to divert the river. 
For this purpose a channel was cut in the rock at. 
the foot of the precipitous cliffs forming one side of 
the gorge, and when this was completed a temporary 
cofferdam was formed across the bed of the stream 
above the site of the dam, and the water turned into 
the channel by this means. When this was accom- 
plished the first task was to remove the loose stones 
and rocks lying in the bed of the river, which meant 
the disposing of many thousands of tons. When 
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this débris was removed the underlying rock was found 
to be hard granite, and every cubic foot of this that 
was taken out had to be blasted. 
the débris and to handle the material, which was | 
afterwards used to form the dam, three Lidgerwood 
cableways, each with 1200ft. span, were stretched 
across the 
towers, each 33ft. high. 


above the river. The maximum working load is 


In order to remove | 


gorge across the dam site from travelling | 
The cables have a sag of | 
60ft. and an elevation at the lowest point of 320ft. | were bedded. 


ens feet, was adopted. These units were built 


| to heights of 9ft., 12ft., and 15ft., and were so arranged 
| that adjoining units broke joint both horizontally 
and vertically. The units were built up of heavy 
timber baulks, and concrete made with broken stone, 
which had passed through a 2in. mesh, was run in 
to make a bed. In this concrete, boulders of an 
average weight of 15 tons, and known as “ plums,” 
It was found that concrete made with 
metal of this size enabled the plums to be bedded 


15 tons, lifting 300ft. per minute and traversing | with the best results and was easy to handle and 


1200ft. per minute, the operations being performed 
by two 70 horse-power direct-current motors. Four | 
boilers—two stationary tubular set in brickwork, | 











THE RAILWAY FOR THE CONSTRUCTION OF THE DAM 


one locomotive type, and one dryback—supply the 
steam (a) to three high-speed vertical single-cylinder 
engines, each of 101 horse-power, which are coupled 


to direct-current generators and designed to give | 


135 ampéres at 500 volts and 300 revolutions per 
minute, and (6) to one high-speed vertical double- 
cylinder engine, which drives a direct-current generator 


designed to develop 300 ampéres at 500 volts and | 
The exhaust steam passes into/| 2.64 in 10 to R.L. 1171.75; 


250 revolutions. 
another locomotive-type boiler and is used to heat/ 
the feed-water. 
air by an Ingersoll-Sergeant air compressor, which 
has cross-compound air cylinders and body type 
intercooler and which is driven by a 135 horse-power 





The rock drills are supplied with | 


In addition, the danger of 


| therefore low in cost. 
Over 


having voids in the concrete was eliminated. 
50,000 tons of cement were used. 


in the base of the dam, but even these openings—ag 
some of the engravings which we give herewith and in 
our two-page Supplement, clearly show—were jisuf}. 
cient to carry off the vast volumes of water which 
sometimes came down the river. 

Two spillways have been provided, one (,, 
side of the dam. These are cut out of the rocky 
sides of the gorge and do not actually for a 
part of the dam structure. They are very nearly at 
the same level as the crest of the dam itself. "The 
spillway channels are carried some little way down 
below the dam, and are then turned inwards in such a 
way that the waters they carry are diverted into the 
river channel, arrangements being made so that the 


each 





The dam has been built with a radial curve of 1200ft. 
having its convex face upstream, the length of the 
|chord at the crest upstream being 752ft. The 
upstream face of the wall slopes 1 in 20 to R.L. 1132 
| (184ft. level) from which line it is vertical to the crest. 
| The slope downstream has a batter of 
2 in 3 to R.L. 1132; 
5.92 in 10 to R.L. 1150.75; 


1.02 in 10 to R.L. 1192 (crest). 
The water will be allowed to reach a top storage 
| level at R.L. 1180 (232ft.). The following particulars 
of area and depth of water impounded when various 
levels are reached on the wall are interesting. The 
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JUNCTION OF DAM RAILWAY WITH MAIN LINE 


two streams, one from each channel meet on 
the river bed and break one another up. This 
has been done with a view to reduce the scour 


which would have occurred had there been only one 
spillway. In order to prevent any cutting-back 
action from this water or from any water which 
might come over the crest of the dam itself, a low 
weir has been constructed just below the dam. This 
forms a cushion or pool for the descending water and 
renders it more or less quiescent before it passes down 
the river channel. 

Below the dam and for a distance of 220 miles 
the original bed of the river is employed for carrying 
the water. At Berembed, 220 miles away, the weir 











MECHANICAL EXCAVATOR AT WORK ON SMALL CHANNEL 


motor. The concrete mixers and cranes are also 
electrically driven. 

The foundations obtained in the bed of the river 
for the work were exceptional. When the gravel 
and boulders comprising the river bed were removed, 
the foundations were found to consist of solid red 
granite, smooth and water-worn on the surface, 
but cut in contour by pot-holes, so that an ideal 
key was afforded for connecting the dam wall to the 
rock foundations. There was practically no loose 
or defective rock over the whole area, and in taking 
out the gullet, a trench 10ft. wide by 6ft. deep, the 
rock was found to be without defect. The greatest 
depth to which the foundations were taken was to 
R.L. 948, which is 232ft. below top-water level, or 
244ft. below crest level. 

In building the cyclopean concrete, a system of 
units, cruciform in shape, having an area of 1080 














depths are taken from the off-let pipes 10ft. from the 
old river bed at the dam wall :— 


Acre feet of Area of wa‘er 


Available Cubic feet of 
deptb. water. water. surface. 
60ft. 542,912,000 12,464 1-56 sq. miles 
100ft. 3,989, 504,000 91,587 4-50 sq. miles 
_ 200ft. 33,380,864,000 766,324 19-91 sq. miles 


Unfortunately the situation of the dam is such 
that no photograph which would give an adequate 
idea of the vast size of the structure is obtainable, 
but the views we are enabled to reproduce are ex- 
tremely interesting. 

In order to give the river a free passageway as 
the dam began to rise above the bed and the level of 
the diverting channel, a tunnel 28ft. in diameter was 
formed through the base. This tunnel was, of course, 
subsequently closed. In addition to it, a valve-house 
provided with four 4ft. 6in. valves was also constructed 





CONCRETING CHANNEL TO PREVENT SEEPAGE 


and head works of the irrigation system proper 
have been constructed. At this point it was found 
that a solid granite bar stretched across the river 
channel. On this bar a foundation of concrete, 
24ft. 6in. wide by 3ft. thick, was laid and on this 
the diversion weir was constructed. The latter has 
a length over all of 270ft. between abutments, and 
is divided into a sluice way 40ft. wide on the clear : 
a lock, 40ft. wide, and capable of taking barges or 
steamers up to 100ft. in length ; and 165ft. of movable 
wickets or collapsible shutters. The sluice way 's 
on the northern back. The walls of the lock are 
formed of concrete, and are 185ft. long by 8ft. thick 
and 16ft. high. The sluice way and lock chambers are 
each controlled at their upper ends by single iron-frame 
sluice gates of the “Stoney” pattern. They are 
similar to those used for the Assuan Dam and were 
made by Ransomes and Rapier. The total lift 0! 
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IRRIGATION PROJECT, NEW SOUTH WALES 


(For description sce page 321) 
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the gates is 35ft., which is sufficient to clear the highest 
recorded flood by 2ft. The lower end of the lock is 
controlled by timber lock gates of the ordinary 
pattern. They are manipulated by a quadrant 
ratchet, and in times of flood they fit back into 
recesses in the walls of the lock. 

Fifty-five shutters or wickets form the weir. They 
are a modification of the ‘‘ Channoine ”’ shutter and 
do not tilt automatically. 
high and 2ft. 1l}in. wide, and is constructed of six 
tallow-wood boards 6in. thick and tapering to 3in. 
at the top. The boards are tongued with iron and 
bound and held together with iron straps and Muntz 
metal rivets. The wickets are also shod with cast 
iron, which also acts as a counterbalance weight. 
Between each wicket is a space of $in., which is about 
the minimum distance to allow the wickets to work 
without fouling. The water coming through these 
spaces is less than the minimum flow which it is 


Each wicket is 13ft. 10in. | 


channel of this stream is made to take up the dut y of 
the main canal for a distance of 20 miles. Below the 
Creek the canal skirts the base of the foot hills and 
at this point begins its practical work in filling the 
distributing channels which reticulate the fertile 
plains. The main canal is approximately 100 miles 
long, and there are many hundreds of miles of dis- 
tributing channels with varying widths and depths, 
and arranged with easy gradients and of minor sub- 
sidiary channels. Drainage channels are provided 
to carry off the surplus water. All the smaller channels 
were made by the aid of mechanical excavators, a 
view of one of which is given herewith. The rate of 
excavation was about | mile per working day of eight 
hours. The face of the excavation in weak or sandy 
spots is served all over with concrete, wire netting 
being used for reinforcement. 

In this way a tract of country, 1} million acres in 
extent, possessing a rich soil, and only needing a 


| The main distributary channels are, like the main 
| canal, controlled by a series of regulators and escapes 
the latter being provided for the disposal of the \, ater 
in the channels when it is not required for irrigation 
purposes. It sometimes happens that when the whole 
canal system is full of water heavy rains occu; and 
the farmers do not want supplies. It is then, of 
| course, that there must be a means of disposing oi the 
| water flowing in in the channels. This is do). by 


| providing overflows or escapes into the », ural 


| drainage, the river channels, of the district. We 
understand that the whole scheme has been so s1i:-cegs. 
ful that it is contemplated very shortly to comience 
the work of doubling the capacity of the main canal 
| so as to render possible the irrigation of twico the 
| area formerly contemplated. 
In conclusion, it will be of interest to refer again 
to the quality of the soil in the irrigated district ang 


to the steps which have been taken by the Govern. 














SETTLER’S HOUSE AND DISTRIBUTARY CHANNEL 


regular supply of water to return a rich harvest, is 














TURNING ON WATER AT A FARM 


necessary to allow to pass down the river; but if 
it were desired to let a smaller quantity through, the being opened up to settlement. The scheme at present 
spaces could be blocked by laying rope so as to be | provides for 7000 farms and homes for 100,000 people. 
pressed by the water into the joints. The sill against | Later, of course, as the land is taken up, this number 
which the bottoms of the shutters rest when erected | will be augmented. During the past two years some 
is of ironbark, lft. 33in. by Ift., securely fastened | 900 settlers have taken up farms upon the newly 
by bolts let into the concrete and splayed to the | urigated land, and two towns, Leeton and Griffith, 
exact angle which the shutters assume when erected, | both in railroad communication with Sydney and 
so as to form a watertight joint. The top of the sill | Melbourne, have sprung into being. 
is protected by a 6in. by jin. coverplate. At the| The method in which the land is being laid out is 
back of the sill are bolted the castings which form the | interesting. Immediately around the two towns 
bearings for the wrought iron trestles on which the | named are two-acre plots. Outside these are larger 
shutters swing, and midway up the gates or shutters | : 
are bolted two castings which receive the remain 
at the top of the trestles, forming an axis on which | 
the wickets may turn, the angle of revolutions being | 
limited by the projection on the castings. To the | 
axis at the top of the trestle is strapped a spur brace, | 
or prop, which supports the trestle in position. When 
erected the lower end of this spur brace is in the 
hurter casting, which is shaped so as to form a heel 
against which the prop rests to support the pressure 
on the shutter. The guide-plates and hurters are 
securely bolted and bedded in the concrete base. 
The shutters being non-automatic will be mani- 
pulated from a punt moored up-stream above the weir. 
In times of flood they are lowered so as to be flat on 
the river bed. It may here be mentioned that since 
the diversion weir is so many miles from the dam 
there is always plenty of warning of the approach of a 
spate. The river at the weir may be quite normal 
on one day and in raging flood the next, but there is 
telephonic communication between the dam and the 
weir, so that the attendants always have notice what 
to expect. In fact, they have at least twenty-four 
hours’ notice as the water takes that time even in 
flood to travel between the two points. The com- 
munications as to levels of water are much more 
minute and frequent than times of actual flood, 
alterations even of an inch at the dam being at once 
telephoned to the weir. 
At right angles to the weir are arranged the regu- 
lator and head works which control the flow of water | 
into the main irrigation canal. There are ten gates | 
at the canal head, and these are each formed with | 
three leaves to allow of the water being drawn from | 
the river at different levels, so as to be able to take | 
advantage of the clearest stratum of water and to | plots, and beyond these again are the large farms, 
prevent, as much as possible, the carriage of sand | all fed with water by a network of channels. Thus 
in suspension into the canal. Each gate gives a| each settler, irrespective of the size of his plot, has 
maximum waterway 4ft. llin. wide by 16ft. 3in.| his own water supply, with a small water wheel 
high. The lifting gear is manipulated by a hand-| which measures and registers the quantity taken, 
worked capstan and the whole installation, including | the charge being 5s. per acre-foot—that is, suffi- 
the gates, was constructed at the Government | cient water to cover an acre to a depth of a foot. 
dockyards in Sydney. | The rate is very low, and it should also be remem- 
The main canal is a cutting 64ft. wide at the water | bered that water is only needed during the summer 
level and a flow of water 8ft. deep gives a discharge | months, the average rainfall during the winter months 
of 1000 cubic feet of water per second, the fall being | being 7in. Here, it may be added, that the farms are 
in. to the mile. The sides of the cutting are at a| held on a perpetual lease, the rent for a 2}-acre 
slope of 2 to 1. Five and a half miles from the head- | plot being £3 15s. per annum, and that of 50 acres 
works, the Bundigerry Creek is met with, and the ' £13 to £31, according to the quality of the soil. 


AN IRRIGATED ORCHARD 


ment to attract and provide for the comfort and 
prosperity of settlers. 

Mr. Elwood Mead, who was especially brought 
from America as irrigation expert to superintend 
important works in the State of Victoria, after 
inspecting the new settlement, said: “ The land is as 
good as the best I have ever seen; there is nothing 
better in America or anywhere else in the world” ; 
while Sir Rider Haggard has declared: “I have 
never seen more beautiful land, or land which responds 
more quickly to any reasonable treatment or sufficient 
supply of water.’’ Upon the new settlement a large 
experimental farm was established by the Govern- 
ment in order to demonstrate and show the settler 
what crops he could best produce. On these points 
the advice of experts on the spot is entirely at the 
settler’s service. A>large butter factory, fitted with 
every modern appliance andr cooling apparatus, 
which is worked by electricity, and is capable of 
dealing with the produce of 10,000 cows, was also 
built, as were also cheese and canning factories. 
If necessary, the Government will even build the 
settler’s home for him, or supply him with the building 
material for that purpose, as well as with the neces- 
sary implements, live stock, trees, plants, &c., on 
easy terms. In a word, the Murrumbidgee irrigation 
scheme is a bold and daring homesteading project, 
a commendable attempt to make farming not only 
profitable, but decidedly attractive by popularising 
the land. 

We desire the express our thanks to Mr. J. S. 
Cormack, one of the irrigation officers of the New 
South Wales Government, who is at present in this 
country, for courteous assistance during the prepara- 
tion of this article and for permission to reproduce 
the various photographs. 








AvuTocenous welding for effecting boiler repairs 1s 
convenient in many instances, but its advantages are 
apt to lead to oversight of the real causes which pro- 
duce the defects the welding is intended to remedy, and 
an illustration of this, says the Mechanical Engineer. 1s 
afforded by Board of Trade Report No. 2368, just issued, 
which refers to the failure of a marine boiler on board the 
8.8. Camlake-while on a voyage from Naples to Barry. 1 he 
failure itself was comparatively trivial, but it disabled the 
boiler, and such a result at sea is never a matter to be 
treated lightly, as it may occur at an inopportune moment 
and jeopardise the safety of the vessel. In this case the 
junction of oné of the corrugated furnaces to the — 
tion chamber gave way at a part which had been repaire: 
by the oxy-acetylene welding process, and where — 
tion afterwards showed the plate was seriously grooved, 
clearly indicating local movement and stress and the oe 
sequent result—fatigue of the material. The welding had 
remedied the defect, but it in no way removed the stresses 
which caused it, as subsequent failure proved. It may 
have been also that the;oxy-acetylene welding itself was 
defective, and for this reason, as the engineer-surveyor-In- 
chief points out, such welds in connection with boiler repairs 
should be undertaken only by experienced operators, as 1) 
some instances the welding, although it may appear satis- 
factory on the surface, may be very unsound underneath. 
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PROVINCIAL LETTERS. 


Duriny the continuance of the War we propose to devote 
as much space a8 we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
present, be published in an enlarged and extended form. 





the 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron. 


For nearly every kind of manufactured iron there 
js vigorous inquiry, mainly on account of the demands of 
Government work. Makers of hoops, rods, and strip are 
overwhelmed with orders, and are seriously hampered by a 
shortage of labour. Sheets for camp hutments painted 
instead of galvanised are still very much wanted, but for 
ordinary purposes black sheets are not selling very briskly. 
Many establishments engaged on the production of finished 
material are booked right up to the end of the year and 
some of them even beyond. The prices of unmarked bars 
are very close up to the marked bar standard, but nothing 
has yet been heard of any proposal to increase the latter, 
though it is well known that some of the best marked bar 
houses are able to obtain premiums on the list price for 
preferential delivery. On ‘Change to-day (Thursday) in 
Birmingham makers of the best bars refrained from selling 
much, as the books are too full. The heaviest call was for 
common bars. French buyers were inquiring for bars, 
angles, and sections. Some wanted steel qualities, but 
would take iron if deliveries could be given quicker. In 
some cases home consumers, who for weeks past had sought 
to place contracts, were unable to arrange them this after- 
noon. A number of sellers declined to mention any price 
at which they might do business, and some notified that 
they had to withdraw all quotations, and that any sales 
they might make must be subject to “special condi- 
tions.” The approaching close of the quarter is regarded 
as likely to leave a heavy bulk of work on the books. The 
quarterly meeting at Birmingham is fixed for October 15th. 
lronmasters look to the future demand with great con- 
fidence. Briefly stated, the largest volume of business 
open for acceptance is in respect of Government work in 
the hands of manufacturers of war goods. 


Ironworks ** Slackers" and Wages Expectations. 


Complaints are general from ironmasters of con- 
tinued bad time-keeping on the part of the ironworkers. 
The first three weeks of September are said to have set up 
a record for loss of time during the war period. The 
warmer weather has offered the men some excuse, but 
employers state that there can be no excuse for abstention 
from work so widespread as has been their experience this 
month. The output continues to be much below the 
volume required for urgent Government work, and makers 
are almost, without exception, getting further behind with 
their deliveries. The ascertainment on which the iron- 
workers’ wages for October and November will be based is 
nearly due, and it is variously estimated that it will yield 
an advance of 5 per cent., or 74 per cent. on the present 
rates, the latter figure being the one most favoured by the 
market. If the important new proposals which the 
employers’ side of the Wages Board has put forward, 
referred to in last week’s report, are acquiesced in by the 
men’s representatives, this advance will be set off against 
the war bonus now being paid. 


Pig Iron. 


: Pig iron remains a dolorous market, and very low 
prices are being quoted for the commoner forge qualities. 
Thanks to the munition work in connection with trench 
warfare which has now been placed with foundries, foundry 
irons are in better request, and the price is fairly well main- 
tained. Northamptonshire forge quotations on “Change 
to-day (Thursday) in Birmingham were generally 64s. and 
65s., but business could have been done at lower figures. 
Derbyshire makers who have lately been unwilling to sell 
in the Midland markets at prices which consumers would 
pay were more anxious to do business, with the result that 
quotations were appreciably lower. For grey forge iron 
66s. and 67s. were asked, and No. 3 foundry was valued at 
from 70s. to 71s., though no business could be obtained at 
the higher figure. 


Steel. 


Bessemer billets are not much in request, but 
there are buyers of Siemens who cannot place their orders. 
Firms with steel to sell ask from £8 to £8 5s. for soft billets, 
and the latter quotation is the one most heard of. Mer- 
chants have a limited quantity of American billets to offer, 
but in view of the high values now put upon them, they 
have lost their attractiveness to the Midland consumer. 
Chey quote £7 5s. to £7 10s. c.i.f. Liverpool, and in view of 
the present high charges for carriage and demurrage, and 
delays in transit, there is no great call for them. Finished 
steel commands the Association prices, plus considerable 
premiums. Galvanised sheets can be bought at £17 f.o.b. 
Liverpool, though local firms want more, say, £17 10s. to 
£18 per ton. } 


North Staffordshire Iron and Steel. 


.. ,. ,A firm tone prevails in finished iron in North 
Staffordshire, and there are more orders on the books than 
can be executed expeditiously with labour so very scarce. 
A general figure for crown bars is £12 a ton, and several 
makers demand and obtain £13 5s. for iron plates. There 
has: been no appreciable weakening in pig iron values 
during the week, and considering the general slump prices 
= North Staffordshire irons are keeping up well. Some 
arge smelters who are placed fortunately so far as contracts 
od concerned have not reduced their prices at all during 
nod past month. There is continued activity in the steel 
rade, and the demand for shell steel is constant and 
urgent. Almost all orders which are in course of execution 





for sections and joists are for war material, There is a 
steady demand for all classes of coal, and the delivery of 
manufacturing fuel is often delayed. Complaints are 
renewed of irregular working by the colliers. 


Coal. 

A strong inquiry continues for works coal. In 
house coal the recent mild weather has caused a certain 
dulness. It is generally believed that an increase of prices 
will take place early in October of, say, 1s. to 1s. 6d. per 
ton in ironworks coal, and probably of 2s. in dome.tic 
fuel. October is generally regarded as the month for the 
declaration of winter prices. 


Midland Works and War Profits Taxes. 


The appropriation by the Government of approxi- 
mately half of the additional profits made during the war 
period comes as something of @ surprise to Midland works. 
In making the levy so far retrospective, too, the Govern- 
ment has been more exacting than had been expected. 
Many of the local companies which have lately done best 
in the munitions business have carried on from year to 
year with very small returns for the capital ventured 
in a highly speculative branch of trade, trusting to recoup 
themselves for the lean years in times like the present. 
Undertakings in the iron, steel, coal and metal trades 
have been publishing very roseate balance sheets during 
the past few months, but a good deal of the attractiveness 
of the trading results will have disappeared by the time 
the Exchequer has received its quotum of the profits. 
There is, however, nothing but praise from manufacturers 
for the fairness of the arrangements by which the varying 
conditions in an industry will be taken into account by 
the appeal tribunal when assessing the profits to be 
retained by the earner. 


** Protection” for Motor Engineering Industry. 


That part of the Budget which taxes imported 
manufactures is widely accounted a very considerable 
gain for Birmingham and Midland industry. The motor 
car trade is, of course, that most affected, and the recent 
Editorial remarks of THE ENGINEER on American com- 
petition in this trade are recalled with much approbation. 
hough the discouragement. of foreign cars cannot bring 
British manufacturers with no output to dispose of any 
immediate benefit, the new taxes will at least improve 
their chances of rehabilitating their industry when the 
military requirements of the country no longer tie their 
hands. Birmingham, Coventry and Wolverhampton 
motor engineers hope that the duties will keep the com- 
petition of the American car within reasonable limits 
while they are hors de combat on military work, and be 
retained for a sufficient time after they are back again at 
their normal business, to re-establish the goodwill they 
have so largely lost. It is generally recognised that the 
invasion of the American car, in particular, the medium 
class car, has had a considerable effect on the public taste 
for motors, and that manufacturers will certainly not be 
able to take up production where they put it down. The 
position at the time of the imposition of the import duty 
is illustrated in the returns of the Board of Trade for 
August. Motor cars and chassis imported during August 
—they were nearly all of American manufacture—totalled 
1907, valued at £365,776, compared with 219, valued at 
£48,923 in August, 1914, and 1183, valued at £239,002, in 
August, 1913. Parts of cars brought up the total motor 
car imports to a value of £785,095, compared with £101,390 
in August, 1914, and £607,563 in August, 1913. Motor 
cycles imported last month numbered 645, valued at 
£26,759, against 97, valued at £3831, and 80, valued at 
£3029. The total value of motor cycles and parts was 
£38,582 in August, 1915, £9577 1914, and £19,284 in 1913. 
Motor cycle manufacturers are in different case to the 
ear builders proper. With the exception of very few firms, 
they are still maintaining a considerable output of machines 
alike in Birmingham and Coventry and Wolverhampton, 
and the tariff on the American machine, which lately has 
been imported in greatly increasing quantities, will 
enable them to maintain a price proportionate to the 
higher costs of material and labour. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Business Still Quiet. 


THERE was a better attendance than usual on 
the Iron Exchange, but business was on the quiet side. 
Pig iron was lower and generally nominal, especially for 
Derbyshire, which appears to be on offer in larger quan- 
tities. Scotch remained nominal. Finished iron and steel 
ruled in seller’s favour, though iron and steel hoops were 
higher. Manufactured copper showed little change, 
though tending to higher prices. Sheet lead unchanged. 
English tin ingots were quoted £1 per ton higher. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 75s.; 
Staffordshire, 73s.; Northamptonshire, 75s.; Derbyshire, 
72s.; Middlesbrough, open brands, 75s. Scotch (nominal) : 
Gartsherrie, 88s.; Glengarnock, 86s. 6d.; Egiinton, 86s.; 
Monkland, 85s. to 87s.; Summerlee, 86s.—delivered 
Manchester. West Coast hematite, 105s.; East Coast 
ditto, 100s.—both f.o.t. Finished iron: Bars, £12 10s. 
to £12 13s.; Lancashire hoops, £15; Staffordshire ditto, 
£14; sheets, £13 to £13 1Us. Steel: Bars, £12 to £12 10s.; 
steel hoops, £14 10s.; boiler plates, £11 10s. to £11 15s.; 
plates for tank, girder and bridge work, £10 10s.; cold- 
drawn steel, £19. Copper: Sheets, strips, &c., £96 per 
ton, small lots, 123d. per Ib.; rods, £96 per ton, small lots, 
134d. per lb.; best selected ingots, £82. Copper tubes, 
13d.; solid drawn brass tubes, 12d.; brazed brass tubes, 
15d.; condenser tubes, 14}d.; condenser plates, 134d.; 
rolled brass, 12§d.; brass turning rods, 144d.; brass wire, 
123d.; yellow metal sheets, 124d.; rods, 14d. Sheet lead 
£31 10s. English tin ingots, £156. There was no aluminium 
on offer. 


Lancashire Coal. 
There was a very good attendance on the Coal 





Exchange. House coal was in good demand, and is nearly 
exceeding supply. Prices were fully maintained, though 
some buyers were in a rather doubtful position as to the 
decision in regard to the Limitation of Prices Act. Slack 
and engine fuel is in nominal inquiry at late rates. Shipping 
and bunkering a shade quieter, but prices are fairly steady. 
General quotations :—Best Lancashire house coal, 21s. 10d. 
to 23s.; good medium house coal, 20s. 4d. to 21s. 2d.; 
domestic fuel, 17s. 7d. to 18s. 7d.; screened steam coal, 
15s. to 16s. 6d.; slack, 12s. to 14s. per ton at the pit. 


Barrow-tn-Furness, Thursday. 
Hematites. 

Business in the hematite pig iron market for this 
district continues to be satisfactory. Makers are experi- 
encing a full demand for iron, but more especially is this 
the case with regard to the higher grades of metal. For 
this iron the demand is brisk, not only on local account, 
but also from outsiders. The price of this iron has again been 
advanced, and now makers are quoting 135s. to 137s. 6d. 
per ton. For mixed numbers of Bessemer iron the demand 
is again fuller, and the price has been raised to 110s. per 
ton net f.o.b. Nothing is being done in warrant iron, 
which remains at 95s. per ton net cash. At works orders 
are well held, and there is marked activity throughout the 
entire district. 


Iron Ore. 

The iron ore trade is well employed, and likely 
so to be for some considerable time to come. On local 
account the demand is full, particularly for the higher grade 
ores. On outside account the demand is maintained. 
Prices are firm, but without change, good average sorts 
of native ore being quoted at 23s. 6d. to 26s. 6d. per ton 
net at mines. The best qualities of Hodbarrow ore are 
quoted at 37s. per ton. For Spanish ores there is a full 
and steady demand, and the current quotation is 26s. 
per ton delivered to West Coast furnaces. 


Steel. 

There are no new features to report in the steel 
trade. The departments on commercial sorts are not 
fully employed. At Barrow No. 2 rail mill is working 
on the single shift, and the plate mills are standing idle. 
The demand for steel rails is not over brisk, and heavy 
sections are quoted at £9 to £9 5s. per ton, and light 
sections are being quoted at £9 5s. to £9 10s. per ton. 
Heavy sections of tram rails are quoted at £9 10s. per 
ton. Billets are at £8 10s. per ton, and hoops are keeping 
the mill busy, the current rate being £14 5s. per ton. 
Nothing is being done in ship plates, which are at £10 to 
£10 2s. 6d. per ton, and boiler plates are at £11 to £11 5s. 
per ton. 


Fuel. 

The demand for coal is brisk, and good steam 
sorts are at 22s. per ton delivered. Coke is in full demand 
at 30s. to 32s. 6d. per ton delivered, and Lancashire coke 
is at 25s. per ton delivered to West Coast works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Manufacturers and the Budget. 


THE Budget proposals have been the sole topic 
of conversation in trading circles this week. Manufacturers 
and traders now find their concerns affected in a variety 
of ways, and it must be some time before the effects can 
be accurately appraised. On the whole, the Chancellor's 
proposals, as they affect the commercial and industrial 
interests, have been favourably received. Although some 
raid upon war profits was anticipated, the appropriation 
of approximately half of the additional profits made during 
the war came as a great surprise. In making the levy so 
far retrospective, too, the Government has been more 
exacting than had been expected. Many of the Northern 
firms which have lately done best in the munitions busi- 
ness have carried on from year to year with very small 
returns for the capital put forward in a highly speculative 
branch of trade, trusting to recoup themselves for the 
lean years in times like the present. Undertakings in the 
iron, steel and coal trades have been publishing very 
roseate balance sheets during the past few months, but 
a good deal of the attractiveness of the trading results 
will have disappeared by the time the Exchequer has 
received its quotum of the profits. Manufacturers, 
however, have nothing but praise for the fairness of the 
arrangements by which the varying conditions in an 
industry will be taken into account by the appeal tribunal 
when assessing the share of the excess profits to be retained 
by the earner. The raising of the tariff on telegrams will 
prove costly to traders under the present conditions of 
business, for, owing to the chaotic conditions of prices, 
and railway and sea transport, nearly every important 
transaction entails a great amount of telegraphing and 
expenses under this head amount to quite a considerable 
sum weekly. 


Trade Conditions. 


The North-East Coast, now one of the largest 
munition areas in the country, still continues its remark- 
ably heavy output of. finished and unfinished goods. 
There is a continuous demand on behalf of the Army and 
Navy, and the orders will occupy manufacturers for many 
months to come. So busy are manufacturers on war work 
that they are turning away huge quantities of ordinary 
business daily. The engineers and machinists are engaged 
at their utmost capacity on Government work, and owing 
to the unprecedented demands many firms have had to 
make extensive alterations to suit the special needs and 
conditions of the times. Most of the works are now being 
run under the supervision of Government inspectors, and 
sections and sizes are run through, tested and passed 
with a rapidity which is truly marvellous. The whole of 
the work on hand at the steel works consists of orders 
given out by the British Government, supplemented by 
business arranged on behalf of the Allied countries. 


Cleveland Iron Trade. 
The Cleveland iron trade position has developed 
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considerable strength in consequence of the greatly 
improved military situation. Values have moved upward 
and there has been a greater disposition to do business. 
It is generally believed that if prices can be maintained 
at or above the present level for a few days trade will 
show a substantial improvement. This should be espe- 
cially noticeable as regards the trade with Northern Europe. 
For some time Scandinavian buyers have been lying low 
in the expectation of being able to repeat their favourable 
purchases of a month or two ago. This attitude has been 
strengthened by the rise in freights, and the result has 
been that their stocks have run rather low. But the 
improvement to be noted now encourages the expectation 
that they will soon enter the market to buy, and already, 
in fact, there are indications that the shipments next 
month will be good. Home foundries still hold off, but 
further buying in this quarter may also be looked for. 
The statistical position of the trade, when all the circum- 
stances are considered, is remarkably good. The make of 
iron is going steadily into consumption. More than half, 
probably, is at present going directly into the local steel 
works, and a large tonnage is being absorbed by the home 
foundries. The stock of pig iron in the public warrant 
store shows a considerable reduction on the month, the 
total now standing at 141,659 tons. Some substantial 
sales of No. 3 G.M.B. Cleveland pig iron have been put 
through this week at 64s. 9d., which is regarded as the 
general market quotation. No. 1 is 68s. 6d.; No. 4 foundry, 
64s. 3d.; and No. 4 forge, which is plentiful, is obtainable 
at 63s. 6d. There is very little mottled and white iron 
turned out just now, and the great bulk of it nowadays 
goes direct into the steel works. The nominal quotation 
for each of these qualities is 63s. 
LaTER. 

There is a decidedly better tone on the Cleveland 
pig market, and there has been quite a revival in business. 
Consumers are now coming forward freely, and numerous 
transactions have been recorded. No. 3 G.M.B. Cleveland 
pig has been advanced to 65s. 3d., and is now firm at that 
figure. The other qualities have risen in proportion, 
No. 1 becoming 69s.; No. 4 foundry, 64s. 9d.; and No. 4 
forge, 64s.—all for early delivery. 


Hematite Pig Iron. 

The position of East Coast hematite pig iron is 
very strong. Makers are experiencing a full demand for 
their iron, and are doing a satisfactory business. The 
general position is one of strength, and there is every 
reason to look forward to a continuance of this busy 
state of affairs A large business has been put through, 
and some heavy shipments, especially to Italy, are in 
prospect. The cheap sellers at 95s. and 95s. 6d. appear 
to have been eliminated, and the minimum quotation for 
mixed numbers is now 96s., while some lots of No. 1 
quality have realised 96s. 6d. Some makers are already 
quoting as much as 97s. 6d. for the average quality. 


Iron-making Materials. 


The continued upward movement in freights is 
having a marked effect upon foreign ore quotations. 
This week a freight of 14s. is reported to have been offered 
for Bilbao-Tees, and sellers consequently advanced the 
quotation from 28s. to 28s. 6d. for best Rubio of 50 per 
cent. quality, ex ship Tees. Coke is fairly steady at 24s. 
for good medium furnace kinds delivered at the works. 
There are, however, a few weak sellers about, and the 
tendency appears to be still downward. Numerous ovens 
have been put in of late to meet Government requirements 
for certain by-products, with the result that ample supplies 
of coke are available, notwithstanding the steady demand 
for export. 


Manufactured Iron and Steel. 


A condition of unprecedented activity prevails 
throughout the steel trade, and the fact that numerous 
extensions are in progress indicates that no expectation 
of the pressure easing off is entertained. Works are 
being run at their utmost capacity, and an enormous 
tonnage is being turned out; yet the demand cannot be 
adequately met. Contracts are literally pouring in from 
our own, the French, Italian and Russian Governments. 
Inquiries are mainly for thin and high-class sections for 
shells, plates and bars. Apart from the influx of war work, 
numerous inquiries are to hand for steel for constructional 
purposes. Much of this business, however, goes abegging 
because manufacturers are more and more closely engaged 
on Government contracts. Licences are being granted 
more freely for the export of high-speed steel to Allied 
countries, and the position in this respect is gradually 
improving. Inquiries for high-speed steel are constantly 
increasing. The finished iron trades~are well supplied 
with orders. Prices of all descriptions are firm, and here 
and there show a marked upward tendency. The follow- 
ing are among the principal quotations :—Common iron 
bars, £11 10s.; best bars, £11 17s. 6d.; best best bars, 
£12 5s.; packing iron, £8; iron ship angles, £11 10s.; 
iron ship plates, £10; iron girder plates, £10; iron ship 
and girder rivets, £13 10s.; steel bars, basic, £11 15s.; 
steel bars, Siemens, £12; steel ship plates, £10; steel 
boiler plates, £11; steel ship angles, £9 15s.; steel sheets, 
singles, £11 15s.; steel sheets, doubles, £12; steel joists, 
£9 17s. 6d. to £10; steel hoops, £10 10s.; steel strip, 
£10 15s.—all less the customary 24 per cent. discount. 
Heavy steel rails, £8 15s. to £9; steel railway sleepers, 
£10 to £10 10s.—net f.o.b. Cast iron chairs, £4 7s. 6d. to 
£4 10s.; cast iron pipes, l}in. to 2}in., £7 to £7 5s.; 3in. 
to 4in., £6 10s. to £6 15s.; 5in. to 8in., £6 5s. to £6 7s. 6d.; 
10in. to l6in., £6 5s.; 18in. to 24in., £6 5s.; cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3,12s. 6d.—f.o.r.. at makers’ works. Iron and 
steel galvanised sheets in bundles, 24 gauge, £18 per ton 
—less the usual 4 per cent. 


Record High Prices. 


The ascertainment of production and prices 
in manufactured iron in the North of England was made 
known this week. The return covers July and August, the 
feature being the fact that all previous records as to 
ascertained prices are exceeded. The return for May— 
June took that position when it reached £7 19s. 7d. as 
the net average, but that is beaten in the present return 
by 19s. 1d., and last year’s prices are passed by £2 4s. 6d. 





for the same period. The record price of two years ago 
is exceeded by £1 6s. Id. The various classes have advanced 
since the previous return as follows :—Rails from £7 10s. 5d. 
to £8 5s. 10d.; plates, £7 16s. 3d. to £8 9s. 4d.; bars, from 
£8 Os. 3d. to £8 19s. 6d.; angles, £8 6s. 4d. to £8 18s. 6d. 
So far as production is concerned, the return does not 
give any indication of activity. The total production is 
the smallest in recent years since March-April, 1912, 
but this is accounted for by the fact that all efforts in the 
allied iron trades are concentrated on the production of 
war material, and that private work has to take a second 
place. Comparing the last two returns, rails show a reduced 
production from 15 tons to 6 tons, plates are down from 
1417 tons to 565 tons, bars down from 7001 tons to 6245 
tons, and angles are up from 73 to 115 tons. Bars have 
gone up 82.29 per cent. of the whole production to 
90.09 per cent., and are the dominating factor in fixing 
the net selling price of the four classes of iron dealt with, 
The ascertainment automatically fixes ironworkers’ wages 
by a sliding scale. Last year there were two reductions 
of 24 per cent. and one advance of 2} per cent. This 
year there have already been two advances of 5 per cent., 
and the secretaries declare that, in accordance with the 
sliding scale arrangement, there will be an advance of 
ls. per ton on puddling and 10 per cent. on all other forge 
and mill wages. This advance of 20 per cent. in one year 
is also an unusual feature of the trade. 


The Coal Trade. 


On the whole the position in the coal trade is 
more encouraging than for some time past. The steam 
coal section bears a distinctly brighter appearance ; 
bookings have been heavy during the last few days for 
October shipment, and as producers are now well booked 
for two or three weeks ahead, they are asking advanced 
values. Best Blyth steams are now at a minimum of 18s. 
and Tyne primes have also advanced 6d. to Is. a ton. 
Steam smalls are in excessive supply, and with little 
demand values are nominal at low figures. The gas coal 
demand is also fully up to the recent average, and as 
tonnage supplies are larger the colliery turns are filled 
for prompt, with the result that higher prices are asked 
for spot delivery. Forward inquiry is active, and quota- 
tions firm. Durham bunker coals show an improving 
tendency. Bests are slightly higher in value, and second 
grades show an advance of 6d. The licence trouble, 
however, still forms an impediment to business, added to 
which tonnage of handy type is in meagre supply. Quota- 
tions are as follows :—Northumberlands: Best Blyths, 
18s.;-second Blyths, 16s.; unscreened, 14s. to 15s.; best 
smalls, lls. to lls. 6d.; households, 18s. to 19s.; bunkers 
14s. 6d. to 15s.; Tyne prime steams, 17s. to 18s.; Tyne 
second steams, 16s. to 16s. 6d.; special Tyne smalls, 14s.; 
ordinary smalls, lls. Durhams: Best gas, 19s. to 19s. 6d.; 
second gas, l6s. 6d. to 17s.; special Wear gas, 2 s.; 
smithy, 16s. to 16s. 6d.; coking unscreened, 15s. to 16s. 6d.; 
coking smalls, 15s. to 15s. 6d.; unscreened bunkers, 
ordinary, 1l5s.; bests, 16s. to 16s. 6d. Foundry coke, 
27s. to 32s.; furnace coke, 24s.; gas coke, 28s. to 30s. 


Coal Miners and their Wages. 


The Northumberland miners’ claim for an 
advance of wages owing to the exceptional circumstances 
of the time was settled this week at a joint conference of 
the coalowners and the miners’ representatives. It was 
agreed that the maximum under the scale be not operative 
during the war, and that when the wages rise above the 
maximum the increase is to be 1 per cent. for every 14d. 
increase in the selling price of coal. The effect of this is 
that wages were advanced 18 per cent., to take effect 
from October Ist. 








SHEFFIELD. 
(From our-own Correspondent.) 
War Profits. 


DiscussinG the Budget proposals with a highly- 
placed official of one of the largest of the Government- 
controlled munition works here, I gathered that no com- 
plaint is made against the method of the Chancellor of the 
Exchequer so far as the super-tax on war profits is con- 
cerned, because it puts everyone upon the same footing. 
The trouble is with Sec. 5 of the Munitions Act. About 
that point the firms concerned are very sore. The matter 
presents itself to them in this light: According to the Act, 
supposing a firm made a net profit of £950,000 in 1912 and 
a net profit of £1,050,000 in 1913, the average—£1,000,000 
—becomes the “ standard profit ’ for the purposes of the 
Munitions Act. Therefore, if for the first full year of the 
war the same firm makes a net profit of £1,500,000 the 
£500,000 is dealt with as surplus profits, of which the State 
will take £300,000 and the firm £200,000. Under the 
super-tax provisions of the Budget, however, the State 
claims only one-half of the profits made in excess of £100 
beyond the “standard.” In other words, the Budget 
would claim £250,000 compared with the Munitions Act 
claim of £300,000. The “controlled ”’ firm’s profits will 
be subject to super-tax down to June 30th last, and from 
July 1st will come under the limitation of profits provided 
for by the Munitions Act.. It follows, therefore, that from 
the latter date controlled munition firms will be penalised 
in the matter of profits ; uncontrolled firms, subject to 
super-tax, having to surrender a smaller percentage—one- 
half against three-fifths—of profits made beyond the ascer- 
tained standard. Mr. McKenna or Mr. Lloyd George, 
I believe, gave some sort of undertaking that there should 
be an adjustment of the two grades of profits taxation if 
it were found that one worked out unjustly compared with 
the other, and controlled firms are now anxious to know 
to what extent relief is to be afforded them. 


Armament Firms’ Development. 


That they should feel sore about the matter is not 
at all surprising, for if ever there were concerns entitled to 
all the legitimate profit they can make, it must be the 
armament firms that stepped into the breach at a moment 
when one shudders to think what the country would have 
done without them. ,It cannot for a moment be urged 
that they have ever had lavished upon them favours and 
encouragements from Governmental quarters. Huge 
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contracts, truly, were placed with them from time to time 
in pre-war days, but they have invariably been awarded rn 
a spirit of ‘‘ there you are, but we would not give yoy the 
work if we could only do it ourselves.” No one, of course 
blamed the Government for placing orders in Stat. yards 
and arsenals whenever possible, but it would be a fallacy 
for anyone to suppose that in doing so they effected 
economies. They did not effect economies. The private 
yards and works could always underbid the State estab. 
lishments on the question of cost. In spite of these things 
British armament firms have developed in an almost 
incredible manner. The spirit of genius and invention has 
always been with them, not with the State establishments 
where there was never sufficient incentive to encowrage jt, 
No machine or plant has been too costly for the private 
firms to acquire as soon as its merits have been proved 
and valuable tools and machinery have been s: rapped 
without a moment’s hesitation if their place could be taken 
by something later and better. The advantage of all this 
enterprise has always been primarily to the British Govern. 
ment, though, because such valuable plant could not be 
permitted to remain in idleness half the year, enormous 
contracts have been executed for friendly nations. We 
have not a Krupps works here, but there is a thoroughfare 
in the East End of Sheffield lined on both sides by vigantic 
establishments, practically coupled up one with another 
and yet each working upon its own basis and initiative. 
which fully corresponds with the one huge place of which 
Germany boasts, but with a great deal more elasticity and 
possibility of expansion about them. These firms in pre. 
war days maintained in a thoroughly up to date condition 
the machinery which is the country’s great asset at the 
present moment ; but their chief profits were made in the 
purely industrial departments of the works, as has been 
pointed out again and again. Now the operations of those 
departments have been all but suspended in favour of 
munitions. It is the firms’ chance to justify their vast 
expenditure of money and talent in building up their busi- 
nesses, and unless some equitable adjustment is made, 
removing the penalisation of armament companies, as 
apparent in the difference between the general super-tax 
and the Munitions Act limitation of profits, it will seem as 
if this is the measure of the nation’s gratitude—a special 
tax for standing in the breach. 


Reduced Establishment Charges. 


I have put the matter in that way because it 
reflects the feeling in armament circles. It is how the 
position, as it stood at the moment of writing, appeals to 
them. When applied to ordinary steel firms which have 
only become munition works since the commencement of 
hostilities the argument admittedly loses something of 
its strength ; but even in those cases why should the profits 
of a firm supplying war material, which we must have, be 
restricted to a greater degree than those arising out of the 
operations of a corn mill or a picture palace ? The conten- 
tion that much of these profits is due to the suspension 
of trade union rules will scarcely bear examination. It 
means in most cases the suspension of restrictions upon 
output—arbitrary restrictions, which the necessity of the 
moment have revealed, and which it is nothing less than 
scandalous should have ever existed. Their suspension 
now is of supreme importance to the Government, but 
to the employer makes by no means the difference which 
some appear to imagine to be the case. It is in another 
direction that one has to look chiefly for the source of the 
extra profits. They are largely attributable to propor- 
tionately reduced establishment charges. That is, the 
machinery that once only worked day shifts is now running 
day and night—doubling, at least, the output, and so 
naturally increasing the turnover of the company ; but 
against this increase has to be placed a doubled wage bill, 
plus war bonuses all round and greatly enhanced rates of 
overtime, besides the heavier depreciation of machinery. 
Trade union restrictions there always have been, and often 
with the same senseless result, either to drive a particular 
industry from a district or out of the country altogether. 
It was so with the stove-grate trade of this very district. 
After Waterloo, the Rotherham firms which had been 
supplying iron guns and munitions founded the stove- 
grate industry, turning out some of the finest work ever 
done. Restrictions were ultimately placed upon the 
employers by the men, and to-day very little of what might 
still have been a great industry in this district remains. 
However, the adjustment of profit taxation may, after all, 
turn out better than has been feared in some quarters. 
The general feeling here is that the repeal of the Munitions 
Act clause referred to and the adoption of the super-tax 
on all surplus war profits, without distinction, would be 
most acceptable. 


The General Outlook. 


The improvement in the matter of the export of 
high-speed steel and tools is not developing quite so freely 
as seemed probable a week or so back. A larger number 
of permits are certainly being issued, but the refusal of 
licences is still a rather conspicuous feature. It is very 
trying for manufacturers, but one has, after all, to remem- 
ber that the aim of the War Trade Department is not to 
restrict exports. The Department’s function is to safe- 
guard the nation’s interests at this critical moment, and 
zealously to prevent such things as high-speed steel reach- 
ing the enemy, even by a very circuitous course. If in 
the accomplishment of these ends British exports suffer 
it is lamentable, but scarcely preventable. Things are 
admittedly not so bad as they were, though refusal of 
permits even to allied countries is still not unusual. In 
the meantime, the volume of inquiries for this class of 
steel is growing amazingly, though in most cases they 
cannot be entertained, and thus business which would 
have been eagerly jumped at before the war is now going 
begging. There is, in fact, no branch of the steel trade 
that is not displaying remarkable activity. A matter 
which is being talked about just now is the probability of 
Sheffield being before very long scheduled as a munition 
area under the Central Control Board (Liquor Traflic). 
Personally, I have long felt that some such step would be 
taken sooner or later, for this aspect of the human ma- 
chinery here needs attention. There are screws which have 
worked loose during the strenuous times experienced since 
the war began, and there are others which have never 
been anything else than loose. The effect of the sched ule 
is the regulation of the liquor traffic by the curtailment 
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and specification of the hours of sale, restriction of the con- 
sumption of spirits on and off licensed premises, the lower- 
ing of the alcoholic content of spirits, and the prohibition 


of treating.” 


Round the Works. 
Notwithstanding the “turning down” of so 


many general, and particularly oversea, orders, manufac- 
turers ure still booking a fair volume of this class of busi- 
ness, tiough amongst it is no doubt material to be used 


indirectly in connection with the war. The latest contracts 
include steel for Bordeaux, Melbourne, Bangkok, Shanghai, 
Manilli, Kingston (Jamaica), Buenos Aires and Calcutta, 
saws for Bombay, Sao Paulo, Rangoon, Bilbao and 
Colombo, nuts and bolts for Coronel and Buenos Aires, 
cutlery for Port Harcourt, Cape Haytien, Singapore, 
Collingwood (Ontario), Wellington (New Zealand), and 
Manaos, wire for Buenos Aires, sheep shears for Punta 
Arenas and Hill Cove (Falklands), plough plates for Bom- 
bay; files for Lagos, tools for Calcutta, Singapore, Colombo, 
Bombay, and Rangoon, springs for Manila and augurs and 
drills for Sekondi. On the light side of the steel trade 
some enormous Government inquiries are about. The 
War-ollice authorities are inviting tenders for 3,000,000 
table knives and forks, besides nearly 2,500,000 table 
spoons and about 30,000 cooks’ knives. The end of 
March is mentioned as the time for final delivery of the 
goods, though how it is to be done is a problem yet to be 
solved. One of the chief needs of the moment is that of 
more machinery. No one to-day talks about normal 
outputs. In every direction outputs are abnormal, but 
the difficulty is that whilst, on the one hand, very many 
of the most useful men rushed to the colours in the first 
enthusiasm of the war, when their great need at home had 
not been realised, on the other, it is impossible to secure 
delivery of anything like the amount of new machinery 
which would represent even the barest minimum of 
requirements. If that could be done, the embarrass- 
ment caused by labour shortage would be lessened by the 
instalment of more labour-saving machinery; but now 
manufacturers are in the awkward position of being 
restricted both ways, whilst every day the pressure of 
demand increases. i 


The King at the Armament Works 


Wearing the khaki dress of a Field Marshal, his 
Majesty the King paid a quite informal visit to Sheffield 
this week, arriving about noon on Tuesday and leaving on 
Wednesday evening. The Royal desire was to see things 
as they really are—to see the men and machines, which 
are now turning out such enormous quantities of munitions, 
in full operation. I have on several occasions mentioned 
the important réle which the Applied Science Depart- 
ment of the Sheffield University has played in the matter 
of rapidly training unskilled men for work in the shell 
shops. The outbreak of war found no need for special 
preparation for this kind of useful work. Everything 
was ready, for the metallurgical and engineering equipment 
of this University is of world-wide renown. His Majesty 
passed through the laboratories, the tool rooms and the 
machine shops, and in the last named watched the students 
at work at the lathes. In the testing-room a piece of steel 
was broken under tensile stress and a demonstration of 
the working of a delicate pyrometer for determining the 
exact temperature at which steel should be quenched 
was given in the recalescence room. It was to the 
University that the King first motored from the station, 
at which he arrived from Leeds, and t e remainder of 
that day and the greater part of Wednesday were spent 
in one or another of the big armament works. What his 
Majesty saw there must not be recorded here, but the 
Royal visitor expressed his great interest and gratification 
with all that was shown him, and to a group of workmen 
who were hard at it the King observed, ‘‘I am glad you 
realise the importance of the work in hand. Without an 
adequate supply of shells we cannot expect to win.” 


Pig Iron, Billets, &c. 


There is a distinct hardening of the market for 
East Coast hematite, the price of which has advanced 
during the past fortnight to the extent of about Is. 6d. 
per ton, present quotations for mixed numbers being 
102s. 9d. to 103s. 3d. delivered Sheffield, and at this figure 
there is reported to have been some local buying forward. 
In the West Coast hematite pig iron market the strong 
feature continues to be special qualities used in armament 
manufacture, and a rise of as much as 2s. 6d. on the week 
is spoken of, bringing the price for Sheffield delivery up 
to from 141s. to 145s. 6d. _For Bessemer mixed numbers 
values are round about 118s. Sheffield, which is prac- 
tically a 3s. advance, this movement being apparently 
in sympathy with that in special qualities. In common 
irons no relief of the general depression can yet be observed, 
even though prices have been cut to entice buyers, who 
hold aloof from the market except for special need. Derby- 
shire foundry is now quoted 68s. and forge a shilling less 
than that, but Lincolnshire makers are keeping quotations 
of foundry and forge about 3s. above the Derbyshire 
level, and are finding business very restricted. Most 
consumers, of course, have bought well forward and are 
now taking deliveries on contract account. There are 
no changes to record in billets. The quotations for basic 
qualities keep at £9 10s. for soft, £10 for hard, but it is 
extremely difficult to place business at any price. South 
York hire hoops have been advanced 20s., and now stand 
at £14 2s, 6d. There is a good inquiry for steel scrap, and 
prices are being fairly well held, but there is a scarcity of 
rolling scrap owing to so little coming from the railways. 
Wrought iron, cast iron and small scrap are all more or 
less neglected. 


Fuel. 


There is rather a firmer tone for steam coals, 
due evidently to the greater activity in shipments at the 
Humber ports, as a result of the freer granting of permits 
for export business. The market as a whole is stronger, 
but the outlook is still unsettled, and, so far as shipping 
1S concerned, forward business seems at a standstill. 
Locally the demand is maintained at full pressure, and 
works are not securing supplies quite so freely as of late. 
T here is not, however, anything like shortage, though the 
policy adopted at some of the larger works recently, of 





putting down good reserve stocks, will probably be fully 
justified later on, as the supply of empty wagons is none 
too plentiful at the moment, and may become even more 
restricted in another week or so. Prices are very firmly 
held, in some cases fractional advances being quoted. 
Current quotations are per ton at pits as follows :—Best 
South Yorkshire hards, 16s. 6d. to 16s. 9d.; best. Derby- 
shire hards, 16s. 3d. to 16s. 6d.; second quality, 15s. to 
15s. 6d.; steam cobbles, 14s. 9d. to 15s. 3d.; steam nuts, 
14s. 6d. to 15s. 6d. The small fuel market is showing a 
decidedly firmer tendency, following the increased demand 
from the cotton mills district, the ‘“‘ wakes’’ holidays 
being now about over, and values are very firmly held. 








SCOTLAND. 
(From our own Correspondent.) 
High Pressure and Increasing Values. 


THe working pressure in the principal Scotch 
industries continues to increase, and there seems to be 
no end to the demand from all quarters. The Govern- 
ment demands are, of course, the most insistent, and 
private consumers are forced to wait long periods for. 
supplies. An outstanding feature during the past few 
days has been the unprecedented demand for bar iron. 
Prices have reached what not so long ago would have 
been regarded as a sensational level, yet it is doubtful if, 
comparatively, malleable bar iron is any dearer than some 
grades of finished steel. The rise, too, in steel bars made 
from American billets has been phenomenal. The price 
of the imported billet is the basis of the rise, but the wages 
question has not a little to do with this rise in price. 
Prices all round are much firmer, and even at the present 
high level quotations are only named for prompt accept- 
ance. Speculative buying is dead for the time being, 
no one on either side caring to take unnecessary risks 
in view of the uncertainty of future conditions. 


Shipping at Glasgow. 


A fair business is being. carried on at Glasgow 
Harbour, and cargoes both inwards and outwards have 
been comparatively heavy. Among the cargoes inwards 
timber and iron ore are prominent, while cargoes outwards 
include textile and sugar machinery, locomotives and 
steel bars, and a large quantity of coal for French ports. 
The sale of two steamers is reported. Messrs. Abram 
and Addie have disposed of their steamer Kylestrome 
for about £56,000. She was formerly the Ballochmyle, 
and was built in 1905 and carries about 5500 d.w. The 
purchase price of this vessel in 1911 was about £24,500. 
Another reported sale is that of the steamer Kirklee, 
owned by Messrs. J. and R. Cuthbertson, which has been 
disposed of for £42,000. Built in 1897, she carries 
5800 d.w. 


Timber. 


Active conditions prevail in the timber trade. 
Inquiries are more general and some satisfactory sales 
are reported. Values continue to advance, but despite 
this business is steadily improving and prospects are 
encouraging. Supplies are coming in steadily and are 
being easily disposed of. 


Iron and Steel Imports. 


The following is a statement of the imports of 
iron and steel manufactures into Scotland during August. 
Iron bars, angles, &c.:—Ex Continent, 67 tons, value 
£1047; ex United States and Canada, 25 tons, value 
£240. Steel bars, angles, &c.: Ex United States and 
Canada, 3178 tons, value £23,574. Iron or steel hoops 
or strips: Ex Sweden, 10 tons, value £128; ex United 
States and Canada, 4667 tons, value £41,054. Ship, 
bridge, boiler and other plates not under }in. thick: Ex 
United States and Canada, 312 tons, value £2391 ; plates 
under }in. thick, 2 tons, value £56. Total: Ex Continent 
and Sweden, 77 tons, value £1175; ex United States and 
Canada, 8184 tons, value £67,315. 


Wages in the Iron Trade. 


In view of the fact that the selling price of 
manufactured iron in Scotland during the months of 
July and August has been certified as £8 10s. 9.22d. per 
ton, the wages of the workmen will be increased to the 
extent of 7} per cent. 


Pig Iron. 


The Scotch pig iron trade is still without any 
new feature. Business is quiet and purchases are for the 
most part of a hand-to-mouth description. Deliveries 
of hematite are well maintained, but other qualities are 
slow to move. The warrant market has been a trifle 
more active during the past week, but owing to pressed 
sales values have receded somewhat. Cleveland iron 
closed at 63s. 10d. per ton cash buyers, compared with 
64s. 6d. in the preceding week. Warrant stores now 
amount to 139,307 tons, compared with 100,999 tons in 
the corresponding period in 1914. The number of furnaces 
in blast in Scotland at present is 72, the same number as 
last week, and five more than in the corresponding week 
of last year. 


Quotations. 


The prices of Scotch makers’ iron are unchanged 
and are quoted as follows :—Monkland, f.a.s. at Glasgow, 
No. 1, 79s.; No. 3, 788.3 Govan, No. 1, 79s.; No. 3 
77s. 6d.; Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 
84s. 6d.; No. 3, 79s.; Gartsherrie, Summerlee, Calder 
and Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, 
at Ardrossan, No. 1, 86s.; No. 3, 8ls.; Eglinton, at 
Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dalmelling- 
ton, at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, at Leith, 
No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 86s.; 
No. 3, 81s. per ton. 


. 


Finished Iron and Steel. 


The various steel works are extremely busy. 
Plates and sections alike are in great demand and values 
are very firm. Makers are quoting ship plates £10 5s., 
boiler plates £10 15s., and angles £11 perton. The demand 


for high tensile steel for sheli work is unabated and the 
present price is round about £16 10s. The different 
branches of the iron trades are well occupied. Black 
sheet makers have an abundant supply of orders on hand 
for heavy sheets, particularly on home and French account, 
and mills producing them are running at full pressure. 
On the other hand, light sheets are comparatively quiet, 
and in order to keep plants well employed light plates 
are being manufactured instead. The price of in. 
sheets is now from £11 15s. to £12, with the latter figure 
nearer the mark. The cheapening of spelter and the 
prospect of further reductions before long, unless it is 
kept up artificially by speculation, should bring in some 
fresh orders for galvanised flat and corrugated sheets, 
a trade in which Scotch makers had a good connection 
before the war. Malleable iron makers are well provided 
with work. Specifications are coming in readily, and 
producers have from four to six weeks’ specifications 
in hand. The demand is centering more in light than in 
heavy material. Unfortunately, outputs are below the 
capacity of the plants, due to a large extent to the shortage 
of labour. Prices are very firm. ‘‘Crown” bars are 
quoted £11 5s. to £11 10s. per ton, less 5 per cent. for 
home delivery and about £11 net for export. Steel bars 
manufactured from American billets are quoted about 
£11 15s. per tom. A good business is being done in the 
wrought iron and steel tube trade on home account, but 
the export department could show considerable improve- 
ment. 


The Coal Trade. 


While business in the Scotch coal trade is of 
fair proportions, there is no improvement in business 
generally. The difficulties in conducting business \are 
numerous. Tonnage is scarce and licences continue to 
come in slowly, while many are still being refused. In 
the West of Scotland district round coal is quiet, and the 
only movement of any consequence is in house sorts and 
treble nuts. Trade in Fifeshire is in much the same 
position and business is being carried on from day to day 
with the outlook very uncertain. In the Lothians there 
has been less done than in former weeks and a considerable 
amount of idle time has been experienced. Shipments 
have not been so good, the aggregate from Scottish ports 
during the past week amounting to 199,928 tons, compared 
with 238,947 in the preceding week and 252,050 tons in 
the corresponding week of last year. Values all round 
show an easier tendency. Ell coal is quoted f.o.b. at 
Glasgow, 17s. 3d. to 17s. 6d.; splint, 17s. to 22s.; naviga- 
tions, 20s. to 21s. 6d.; steams, 15s. to 17s.; treble nuts, 
18s. to 19s.; doubles, 17s. to 17s. 6d.; singles, 16s.;- best 
screened navigation coal, f.o.b. at Methil or Burntisland, 
22s. to 23s.; first-class steams, 17s. to 18s.; and best 
steams, f.o.b. at Leith, 15s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


Since the war started the Cardiff coal trade 
has become so accustomed to thrills and sensations that 
the Budget proposals regarding excess profits tax was soon 
forgotten. It was barely a nine hours’, much les. a nine 
days’, wonder. Whereas on Wednesday in last week it 
displaced all other considerations and discussions, on 
Thursday it was relegated to the limbo of the past, and 
the week closed under the dull and inactive conditions 
ruling before the Chancellor of the Exchequer made 
his announcement. Collieries which produce the very 
best coals for Admiralty purposes are none too well sup- 
plied with tonnage, and the contention is put forward 
that the Government should take more effective measures 
to utilise British tonnage, and that vessels which are 
trading out in American waters should be made to return 
home, and assist in carrying on the export trade of this 
country. Freight rates have appreciated rapidly, and 
owners are in the position practically to nominate their 
own price. Naturally those who have free tonnage are 
holding off for higher rates, and merchants who have to 
carry out contracts have to face the position, and probably 
serious losses. Whereas last week rates ruled on the basis 
of 31s. to 32s. for Genoa, 32s. 6d. for Port Said, and 39f. to 
40f. for Marseilles, they have now jumped 5s., with every 
prospect of touching much higher figures. Fresh records 
have already been established in the case of Marseilles 
and Genoa, 46f. being paid for Marseilles on Tuesday as 
against the previous record of 45f. and 37s. 6d. for Genoa as 
against the previous best of 35s. To take these two ports 
alone, the fluctuation in freight rates this year will be seen 
to be extraordinary :— 


Lowest, Previous record, This week: 
1915, 15. 
Genoa . eee a: | aera 
Marseilles Te ee en be, WE ast ae ng 


The advance is not likely to be confined to the Mediter- 
ranean only, but other markets will respond before very 
long. There are more orders coming in for the Bay and 
coasting ports, which have recently been depressed on 
account of the lack of business, and these are now bound 
to go up in sympathy with Mediterranean orders. Future 
business is wholly jeopardised by the alarming freight 
rates. In fact a week ago docksmen were complaining 
that the rates then ruling had reached the point at which 
new business was being killed, so that it is easy to imagine 
their feelings with rates up 12 to 15 per cent., with 
the prospect of being higher. Coals must inevitably 
suffer, but there is no consolation in cheap coals with 
tonnage insufficient to lift them. The only hope that can 
be seen for the coal market is for curtailment of output 
by stoppage of work. There will certainly be temporary 
suspension of work before long at various collieries owing 
to the lack of empty wagons, but anything in the nature 
of organised restriction of production is impossible, and 
would be met by loud complaints from the miners. The 
position is extraordinary in view of recent demands and 
conferences for improving output. Probably for once in 
@ way the miners will render a service by organising a non- 
unionist campaign. This is not unlikely, as at a number of 
collieries notices on this question are due to take effect, 
while only on Monday the matter was discussed by miners 





in the Rhondda district, when it was agreed to a general 
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“show of cards” being taken on October 18th. There 
is also to be a meeting of the miners in the Pontypridd 
district on October 11th, when lodge delegates will decide 
whether notices should be tendered simultaneously. 


Coal Sales Credit. 


South Wales coalowners have now confirmed 
their decision to shorten the period of credit allowed to 
buyers. - At a recent meeting the resolution which was 
come to in July last was adhered to, viz., that for all con- 
tracts and sales of coal entered into on and after September 
22nd for shipment f.o.b. on and after Janufffy Ist next the 
terms of payment will be net cash at fourteen days or cash 
against invoice less } per cent. at the option of the seller. 
When the owners first decided to reduce the period of 
credit, the proposal met with great hostility, and the Cardiff 
Chamber of Commerce, after a very full discussion of the 
question, urged the coalowners to reconsider their decision, 
it being contended that the time was inopportune, and the 
result of the adoption of shorter credit would be to squeeze 
out the smaller trader. At that time all coalowners were 
not of one mind as to the advisability of curtailing credit, 
and consequently the coalowners agreed to [reconsider 
their resolution. In the meantime, however, those who 
were averse to changing the system of payment have come 
round to the view of the majority, with the result that 
coalowners have reaffirmed their decision. The last word, 
however, has not been said by those who are opposed 
tooth and nail to the reduction in credit, viz., merchants, 
shipowners, and buyers generally. The opposition has 
by no means been silenced, and before very long it is 
believed that a meeting will be called at which it will be 
proposed that merchants, &c., should absolutely decline 
to submit to the coalowners’ terms. 


Labour Matters. 


There has been a recrudescence of trouble in 
the coalfield, but principally in the anthracite area. The 
miners’ delegates in this district had a meeting on Saturday 
last, the delegates, numbering 53, representing 15,000 


men. The chief source of complaint was in respect to the 
application of the new standard. It was stated that 
some coalowners had added 45 per cent. to the old 


standards, others 45.78 per cent., and others 46 per cent. 
without in any way consulting the workmen, and that 
the owners had not altered the standard wage in that 
area to make it correspond to the 1879 standard’ plus 
50 per cent. The meeting decided to ask the coalowners 
to pay upon the basis of the old standards plus 91} per cent. 
until the last 5 per cent. inquiry promised at the time of the 
Government settlement takes place, and unless this was 
done on the next pay day, that the whole of the collieries 
should stop work on Monday next. Another grievance 
aired was in respect to the employment of foreigners at 
certain collieries. The complaint is that the number of 
foreigners is increasing, and that as they cannot speak 
English or Welsh their presence is becoming a menace 
to the safety of the native colliers. Mr. James Winstone 
(President of the South Wales Miners’ Federation) and 
Mr. T. Richards (Secretary) visited Swansea on Tuesday 
and had a conference with the local officials and represen- 
tatives of the miners, when the question regarding employ- 
ment of foreigners was fully gone into, and they promised 
to see the owners on the matter. They also took full 
particulars regarding the allegations of miners being 
underpaid, the amounts that had been paid and how 
they were arrived at, and it is hoped that the difficulties 
will be smoothed over. There have been a number of 
other small disputes at various collieries, while in regard 
to the railwaymen’s demands for increased wages, meetings 
continue to be held at various branches in South Wales, 
some demanding 5s. per week advance in wages in addition 
to the present war bonus and others pledging support to 
the Central Executive in future negotiations. 


Foreign Coal Exports. 


Shipments from South Wales ports on foreign 
account have again been very satisfactory during the 
past week. In spite of tonnage shortage, the total quantity 
of coals sent away from Cardiff, Newport, Swansea and 
Port Talbot, exclusive of supplies on Government account, 
was 394,713 tons, which was higher by 72,863 tons than 
in the corresponding period of last year. From Cardiff 
alone 218,443 tons were shipped, this being an advance 
of 5560 tons. The chief destinations were :—Bordeaux, 
21,977 tons; St. Nazaire, 15,401 tons; Marseilles, 12,347 
tons ; Genoa, 29,262 tons; and Port Said, 12,335 tons. 
The quantity sent away from Newport, amounting to 
67,212 tons, was not so good as twelve months ago by 
12,698 tons, the chief customer being Marseilles with 
13,341 tons. Swansea’s returns marked an improvement, 
the total being 58,788 tons, as compared with 18,595 tons 
a year ago. Rouen took 13,093 tons. Port Talbot’s 
exports were 50,270 tons, or 30,808 tons more than last 
year, the greater part of the coals going to France. 


Current Business. 


The amount of new business arranged on the 
coal market this week has been of an_ infinitesimal 
character, and it has been quite the exception to hear of 
any transactions taking place. Values have been prac- 
tically non-existent, and coals of the various classes have 
lost all relative proportions. Collieries which happened 
to have sufficient tonnage in hand have been able to 
resist the downward tendency of prices, but others in 
need of prompt business have had to cut quotations 2s. 
to 3s. The utmost irregularity consequently prevails, 
and, it is generally believed, is only the forerunner to 
a general fall in prices. No values can be given with any 
certainty, as everything depends on the position of the 
collieries and the buyer. Salesmen, however, are afraid 
to quote for any position for fear that their price may 
frighten away a possible buyer, and therefore they are 
not indicating any price for the time being. Colliery 
salesmen may very suddenly be placed in a corner for 
tonnage, and if they desire to keep their pits going they 
must be prepared to make sacrifices in price in order to 
attract any stray order that may be about. Stocks of 
coal are already very heavy, and with wagons very scarce 
their working margin is very narrow. Ordinary second 


Admiralties, nominally ruling at 22s. to 22s. 6d., have 


been in demand to substitute anthracite coals, are fairly 
steady at 25s. to 26s. for the best and 24s. to 25s. for 
ordinary qualities, but there is very little fresh business 
coming along. Leading Monmouthshires are in the 
unusual position of being better than ordinary second 
Admiralties, but the quotations of 22s. to 22s. 6d. for best 
black veins, 21s. 6d. to 22s. for Western Valleys, and 
20s. 6d. to 21s. for best Easterns, are prices that sellers 
will find difficult to maintain under the existing conditions. 
In fact, these values are somewhat fictitious, ‘as there are 
no buyers at these prices. Bituminous coals are also 
weak, while smalls have fallen away rapidly. The 
quotations of 15s. to 16s. for best bunkers cannot be 
justified on actual sales, while cargo sorts are round about 
7s. 6d. to 8s. for quite good qualities. Patent fuel is 
quiet, and quotations of 33s. to 34s. are still in force, while 
pitwood is steady at 36s. to 37s., with buyers scarce. 


LATER. 


There has not been much change in the market except 
for the worse, and sellers, facing the position with frankness, 
confess that they can see no bottom to values. Values 
are decidedly weak, but as there is next to no business 
about they are hard to fix. The competition for whatever 
small orders are about is so keen that sellers will cut recent 
prices by several shillings, especially in the case of smalls, 
large quantities of which have been banked by collieries. 
With the exception of dry coals and No. 3 Rhondda there 
is scarcely any large coal that can command 20s. for 
prompt shipment, while in the case of smalls, although 
best bunkers stand nominally at 14s. to 15s., it is doubtful 
whether more than 9s. could be secured. Cargo sorts 
range down to 6s., and there are practically no buyers. 
Dry coals are relatively the steadiest section in the market, 
and the fact that the Cwmaman. colliery men are out on 
strike to the number of 2000 on the non-unionist question 
may assist to check the downward tendency of this class. 


Nominal Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 22s. to 22s. 6d.; ordinaries, 
2Is. to 22s.; best drys, 25s. to 26s.; ordinary drys, 24s. 
to 25s.; best bunker smalls, 15s. to 16s.; best ordinaries, 
l4s. to 15s.; cargo smalls, 8s. to 9s.; inferiors, 7s. to 8s.; 
washed smalls, 18s. to 19s.; best Monmouthshire black 
vein large, 22s. to 22s. 6d.; ordinary Western Valleys, 
21s. 6d. to 22s.; best Eastern Valleys, 20s. 6d. to 21s. 6d.; 
seconds Eastern Valleys, 19s. to 20s. Bituminous coal : 
Best households, 23s. to 24s.; good households, 22s. to 
23s.; No 3 Rhondda large, 23s. to 24s.; smalls, 18s. to 
19s.; No. 2 Rhondda large, 18s. to 19s.; through, 16s. to 
‘17s.; smalls, lls. to 12s.; best washed nuts, 26s. to 28s.; 
seconds, 23s. 6d. to 25s. 6d.; best washed peas, 21s. to 





22s.; seconds, 18s. to 19s. Patent fuel, 33s. to 34s. 
Coke: Special foundry, 42s. to 43s.; good foundry, 


37s. 6d. to 40s.; 
36s. to 37s. 


furnace, 32s. to 34s. Pitwood, ex ship, 


The New Credit Arrangements. 


The coalowners’ decision to curtail the period of 
credit from 30 to 14 days in respect to future sales of coal 
for shipment after January Ist was brought up on Wed- 
nesday at a meeting of the Cardiff Chamber of Commerce 
by Mr. Trevor 8S. Jones, who pointed out that the proposal 
would cripple the younger and smaller firms. It was 
decided to call a special meeting of the Chamber, to be 
held in private, when the whole question will be fully 
discussed. It would be no surprise if an organised effort 
were made to secure a pledge from buyers to decline to 
accept the new terms of the colliery owners. 


Newport (Mon.). 


The Monmouthshire coal market has _ been 
adversely affected by the unsatisfactory tonnage supplies, 
and values are all on the easy side owing to supplies of 
coals being so heavy and buyers so few. Values exist in 
name very largely, practically no business being placed. 
Whereas recently sellers indicated higher prices for October 
the tendency is now to withhold prices altogether in view 
of the prospect of tonnage supplies becoming very scarce 
owing to Greek tonnage being off the market. Approximate 
quotations :—Steam coal : Best Newport black vein large. 
22s. to 22s. 6d.; Western Valleys, 21s. 6d. to 22s.; Eastern 
Valleys, 21s. to 21s. 6d.; other sorts, 19s. 6d. to 20s. 6d.; 
best smalls, 15s. to 16s.; seconds, 14s. to 15s. Bituminous 
coal: Best house, 22s. to 23s.; seconds, 20s. to 2ls. 
Patent fuel, 32s. to 33s. Pitwood, ex ship, 36s. to 37s. 


Newport Metal Market. 


Business in the iron and steel trades has been 
rather quieter during the past week, but works are well off 
for orders to the end of the year. Values are also well 
upheld. There has been no movement in the bar depart- 
ment, although values are a trifle harder on the week, 
quotations being about £7 2s. 6d. for both Siemens and 
Bessemer. Firmness is displayed by rails at £9 5s. for 
heavy sections. Welsh hematite is about £5 2s. 6d. per 
ton delivered works. Tin-plates are weak, with merchants 
discounting works for delivery from stock. Prices are on 
the basis of 17s. 9d. for 20 x 14, and 35s. 6d. for 28 x 20 
Siemens and Bessemer, but merchants are doing business 
at 3d. and 6d. less respectively. 


Swansea. 


The anthracite coal market has shown no change 
from the tone recently prevailing. Tonnage is fairly 
plentiful at the moment, and coals are firm, as supplies are 
scarce. Swansea Valley coals are strong, and machine- 
made qualitities uphold their firm tone. Rubbly culm 
and duff are quiet, and the latter particularly is easy. 
Steam coals are weak. Approximate prices :—Anthra- 
cite: Best malting large, 33s. 6d. to 35s. 6d.; second 
malting large, 33s. to 33s. 6d.; big vein large, 33s. to 
35s.; red vein large, 27s. to 28s.; machine-made cobbles, 
41s. to 43s.; French nuts, 43s. 6d. to 46s.; stove nuts, 
42s. 6d. to 45s.; beans, 32s. to 33s. 6d.; machine-made large 
peas, 19s. to 20s.; rubbly culm, 10s. 3d. to 10s. 6d.; duff, 
4s. to 4s. 6d. Steam coal: Best large, 24s. 6d. to 27s.; 
seconds, 21s. to 23s.; bunkers, 15s. 3d. to 16s. 3d.; smalls, 


———— 
23s. 3d. to.25s. 9d.; through and through, 20s. to 29.. 
smalls, 17s. 6d. to 18s. * Patent fuel, 28s. to 29s. ei 


Tin-plates, &c. 


Returns show that during the past week output 
at the tin-plate works has improved, but with shipmentg 
on a lower scale, and stocks consequently heavier, values 
have slightly receded. A meeting of the South Waleg 
Tin-plate Conciliation Board is to be held at Swansea on 
October 6th to consider the question of wages. In March 
last, at a special meeting of the Board, the emplovers 
granted a war bonus of 2s. per week to those earniny up to 
20s., 3s. per week to those earning up to 30s., and 2s. per 
week to those earning 40s. per week. At that time i: was 
agreed that the wages agreement should be extend: to 
June 30th, 1916. The war bonus, however, has not civen 
satisfaction all round, and there has been an agitation for 
some time past on the part of the higher-waged men 
principally to have the matter re-opened, although it was 


barred by agreement. The unions to which the .nen 


belong have, however, applied to the employers for a 
special meeting of the Board, and this the employers have 
now agreedjto. With regard to iron and steel workers, the 
result of the ascertainment under the South Wales and 
Monmouthshire sliding scale is that wages will be advanced 


104 per cent. on October Ist. The following are the otticial 
prices from the Swansea Metal Exchange :—Tin-plate and 
other quotations: I.C., 20 x 14 x 112 sheets, I7s. 6d 


; 


LC., 28 x 20 x 56 sheets, 18s.; LC., 28 x 20 < 112 sheets, 
35s.; LC. ternes, 28 x 20 x 112 sheets, 32s. to 32s. bd.; 
galvanised sheets, 24 g., £17 10s. in bundles ; block tin, 
£153 5s. per ton cash, £154 per ton three months ; copper, 


£71 per ton cash, £72 per ton three months. Lead, Enviish, 
£25 per ton ; Spanish, £24 10s. per ton ; spelter, £66 per ton. 
Iron and steel :—Pig iron: Standard iron, 63s. 9d. per ton 
cash, 64s. 2d. one month ; hematite mixed numbers, ‘5s. 
per ton cash, 95s. 6d. one month ; Middlesbrough, 64s. 1d. 
per ton cash, 64s. 6d. one month ; Scotch, 70s. 14d. per ton 
cash, 70s. 74d. one month. Welsh hematite, £5 ; East Coast 
hematite nominal ; West Coast hematite nominal. Steel 
bars: Siemens, £7 to £7 2s. 6d. per ton ; Bessemer, ¢7 to 
£7 2s. 6d. per ton; steel rails, heavy sections, £9 2s. (id. 
per ton. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 15th. 

Prices for United States steel products have materially 
advanced during the past few months, but they are still below 
those of three to five years ago. War orders continue to pour 
in in increasing volume. A sudden demand for steel. rails has 
set in; orders for the past few days are close to 200,000 tons, 
including a large order from Russia. The rail mills are filling 
up rapidly with bar orders, and many additional orders are 
probable soon ; also several large orders for structural material 
have been placed. Expansion of all possible capacity is in 
progress, and there is very little idle capacity. The steel pig 
production is high. On September Ist pig iron output was, for 
249 furnaces, 91,075 tons a day, which brings production up to 
33,500,000 tons a year. Prices are advancing. Steel billets 
have moved to a higher level. How much more capacity can be 
expanded is an important question. Many inquiries are coming 
in for material for steel cars and railway equipment. Certain 
orders have just been placed for 150,000 tons material for pro- 
jectiles, of which one-half is for direct export, to be manufactured 
into projectiles abroad. Among other purchases were 50,000 
tons blooms to be used in making 6in. and larger shells. Another 
Ally is in the market for 20,000 tons bar for 3in. and larger 
shells. A Bethlehem shop, 1240ft. long by 75ft. wide is being 
enlarged to employ 1500 additional men, in all 4000, to make 
guns. Inquiries are coming in daily from all quarters of Allied 
Europe, and all the American steel-making energy is at almost 
its highest limit, but means will be found to expand output, 
especially in munitions proper. Shell steel is now 3.25. 4 
successful deal for practically unlimited credit will be closed 
soon between European and American financiers. Shipments 
of steel billets abroad are heavy. Blast furnace capacity will 
be at its maximum by October Ist. One order for 20,000,000 dols. 
worth of shells has just been placed. The enormous munition 
output will be shipped to destination promptly. Domvstic 
requirements are not receiving earnest attention. Coal and 
coke production is heavy. The present total Russian rail 
order for standard rails is 110,000 tons. Copper producers 
just now refuse to quote less than 18 for electrolytic, anticipating 
a heavy European demand. Last week’s export, 3422 tons 
much below recent average. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, OCTOBER 2np. 
British FoUNDRYMEN’S ASSOCIATION : LANCASHIRE BRANCH. 
—In the Municipal School of Technology, Manchester. Pre- 
sidential address at 4 p.m. 


MONDAY, OCTOBER 4ra. 
Tue Socrety or ENGINEERS.—At the Surveyors’ Institution, 
Great George-street, 8. “‘Law and Engineering,” by Mr. 
8. G. Turner. At 7.30 p.m. 


TUESDAY, OCTOBER 5ru. 
Tue InstituTe oF Marine Enaineers.—The Minories, 
Tower Hill, London, E. ‘‘ Engineering Prospects in Russia, 
by Mr. James Anderson. At 7 p.m. 


WEDNESDAY, OCTOBER 6r#. 
NorrmncHam Society or Enorneers.—Welbeck Hotel, 
Milton-street, Nottingham. Annual meeting. President's 
address. 8 p.m. 

Tue InstrrutTe or Sanitary Enorneers.—At Caxton Hall, 
Westminster. Opening ting. At 7.30 p.m. 
Music at 8 p.m. 





FRIDAY, OCTOBER 8ru. 
THe Junior INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street, S.W. ‘A Grinding Problem,” by Mr. A. J. Simpson. 
At 8 p.m. 
THe Evectro-Harmonic Soctery.—The first smoking con- 
cert of the season will be held at the Holborn Restaurant 
(King’s Hall), At 8 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 
H. Mutter anv Co., Limited, removed from 100c, Queen 
Victoria-street, E.C., on September 27th, to 84, Queen Victoria- 








changed hands at 


19s. 6d., but dry coals, which have 





8s. 6d. to 10s. Bituminous coal: No. 3 Rhondda large, 


street, London, E.C. 
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DETECTION OF INTERNAL BLOW-HOLES IN 
METAL CASTINGS BY MEANS OF X-RAYS.* 


x 


Ry C. H. TonaMy, Engineer, Mitsubishi Dockyard and Engineer- 
: ing Works, Kobe, Japan. 


'youaH various methods of testing metals have been in use 
for some considerable time, such as chemical analysis, metallo- 
raphy and mechanical and physical testing, no method, as 
far us the author of this Note is aware, has been evolved until 
quite recently for detecting internal blow-holes by external 
examination, Such defects being in the ordinary way only 
discovered when the material is subjected to machining, the 
application of X-rays for this purpose seemed likely to be of 
great service. Particularly is this the case with copper castings, 
since pure copper, when at a high temperature, absorbs gases 
from the air, thereby rendering likely the formation of blow- 
holes. When making these castings a small quantity of phos- 
phorus, tin or zine is usually added as a deoxidiser. Blow- 
holes, however, are always to be guarded,against, and in order 
to study their occurrence the author made some X-ray experi- 
ments upon a thin casting of pure copper, using a Gundelach 
X-ray tube. 

The specimen which was used in the experiment was 4 plate 
of pure copper, cast at a high temperature. The plate measured 
bin. by 44in. by }in., with a hole fin. diameter and 4}in. deep 
drilled inwards from one edge. A channel in. deep was drilled 
on the surface in order to vary the thickness of the plate. The 
specimen was laid on the X-ray plate vertically under the 
Gundelach tube. By varying the vertical distance between the 
centre of the tube and the X-ray plaie, the time of exposure and 
the strength of current, the following results were obtained : 


g 


with the radiograph of the hole in the 
sample. 
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In order to verify the results so obtained, the plate was sawn 
across through the indicated positions of the blow-holes, and 
these were found to be continuous. In this experiment an X-ray 
source of ordinary strength was used, but had there been em- 
ployed a much more powerful source, such as the Coolidge 
tube used by Dr. Wheeler, the radiographs would certainly have 
been sufficiently distinct to determine the exact position of the 
blow-holes. Moreover, by taking radiographs in two directions 
at right angles to one another, the depth of the blow-holes beneath 
the surface of the plate could be determined. In conclusion, 
there is little doubt that useless work in the machine shop might 
be saved by testing metals by means of X-rays as described 
above. 








CATALOGUES. 

From Fredk. Braby and Co., Limited, Glasgow, we have 
received a catalogue dealing with steel buildings. It is printed 
in French and Spanish and it illustrates and briefly describes 
various buildings which the firm has constructed. We notice 
that in addition to constructing steel buildings the firm also 
undertakes timber extensions. 


Two excellent catalogues, one dealing with American deep- 
well pumps and the other with various types of centrifugal 
pumps, have been sent to us by the American Well Works, of 
Aurora, Illinois, U.S.A. From the former catalogue we note 
that the company manufactures deep-well pumps of many 
types and suitable for every condition met with in practice. 
The catalogue is divided into three sections, section I. dealing 
with deep-well power heads, section II. deep-well steam pumping 
engines, and section III. deep-well cylinders and accessories. 
The company’s deep-well power heads, it is stated, are used in 
nearly every country in the world. A great deal of very useful 
information is given in this catalogue. Besides the descriptions 
of the machines there are many useful tables, such as tables 
giving the pressures equivalent to different water heads and 
vice versd, tables converting inches of vacuum into suction feet, 
and tables of friction in water pipes and elbows. The catalogue 
is admirably illustrated. It will undoubtedly prove of great 
assistance to those who are associated with deep-well pumping. 
The other publication is equally well got up, and it also contains 
much information of value to practical men. The centrifugal 
pumps illustrated and described are all modern and represent 
the firm’s latest practice. They are built in both the turbine 
and volute types, with either single or double suctions in the 
single-stage pattern and with either open or enclosed impellers. 
The advantages of the different types under different conditions 
are clearly explained. Sectional drawings enable the reader 
to follow the constructional details and to understand the 
general principle. If anyone should be in doubt as to the proper 
kind of pump to employ for a given condition he will receive 
inaterial assistance from this publication. At the end of the 
catalogue there are tables giving the capacities of standard 
pumps and their dimensions. There are also tables giving the 
horse-power required to raise different quantities of water 
different heights, and other tables of considerable value to those 
who have to deal with water-lifting problems. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
TRAINING CORPS. 
Headquarters : Marconi House, Strand, London, W.C. 


Drill Centre (by kind permission of Lieut.-Col. A. E. Le Rossignol, 
R.E.): Headquarters of London Electrical Engineers, 46, 
Regency-street, London, S.W. 


COMPANY ORDERS. 
By Lieut.-Col. C. B. Clay, V.D., Commandant, for week com- 
mencing October 4th, 1915. : 
Drills : 6.30 to 7.30 ; 7.30 to 8.30 p.m. 

Monday, October 4th.—Section I.: Technical. Section IV.: 
Squad, Signalling Class. 

Tuesday, October 5th.—Section II.: Technical. Section IIT: 
Shooting. 

Thursday, October 7th.—Section I11.: Technical. Section IT.: 
Shooting. 

Friday, October 8th.—Section IV.: ‘Technical. Section I.: 
Squad, Signalling Class. 

Saturday, October 9th.—Company Parade, 2.30 p.m. Route 
March. 

Arrangements have been made to share headquarters with 
the 4th Battalion Central London Regiment Volunteers, at 
Chester House, Eccleston-place (three minutes’ walk from 
Victoria Station, Brighton Line). 


* Institute of Metals. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the J’atent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


8550. June 9th, 1915.—MetHop or AND MEANS For FaciLitTat- 
ING THE STARTING OF INTERNAL COMBUSTION ENGINES, 
Knut Jonas Elias Hesselman, of Saltsj6-Storangen, Stock- 
holm, Sweden. 

A designates the working cylinder, B the scavenging pump 
and C the pipe conducting the scavenging air from the pump to 
the working cylinder. Placed in the pipe is a throttling device ; 
for instance, a throttle valve D. Disposed in the head of the 
scavenging pump are three valves, viz., a suction valve E ad- 
mitting fresh air into the scavenging pump, a delivery or pres- 
sure valve F and a spring-actuated suction valve H, through 
which the scavenging pump may suck air back from the pipe C. 
At starting the pipe C is more or less throttled by means of the 
valve D, which during the running of the engine is kept com- 
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pletely open. Thereby the air delivered by the scavenging pump 
is heated to the temperature desired, and when admitted into 
the working cylinder facilitates in well-known manner the 
ignition or the attainment of the final temperature desired. 
The suction valve H is so loaded relatively to the fresh air 
suction valve E that during the suction stroke of the pump 
piston it admits into the cylinder the heated air contained in 
the pipe C. Consequently, the scavenging pump works with 
pre-heated air and therefore the temperature of the air delivered 
by the pump will be higher than in case the valve H were 
omitted.-—September 8th, 1915. 


2083. February 9th, 1915.--IMPROVEMENTS IN DOUBLE- 
ACTING TwWO-STROKE CyCLE INTERNAL COMBUSTION 
Enornes, Fried. Krupp Aktiengesellschaft Germania- 
werft, of Kiel-Gaarden, Prussia. 

This invention relates to that class of double-acting two- 
stroke cycle internal combustion engines, which have scavenging 
ports common to both ends of the cylinder, and in which a 
rotary valve is built into the scavenging air supply pipe. A is 
the cylinder, B the piston and C the upper and D the lower 
cylinder cover. The scavenging ports E and the exhaust ports 
F, which are both controlled by the piston B, are common to 
both ends of the cylinder, so that the ports, according to the 
position of the piston, are alternately passed over by the upper 
or by the lower controlling edge of the piston of the engine. 
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Two fuel-injecting valves G and H serve to supply the fuel to 
the combustion chambers when the piston is on the dead point, 
which chambers are formed by the piston and the walls of the 
cylinder. The scavenging ports E, which are longer at top and 
bottom than the exhaust ports F, open, in the well-known way, 
into an annular passage J, to which is connected a scavenging 
air supply pipe L. The exhaust ports also open into an annular 
passage K, which communicates with the exhaust pipe M. 
Into the scavenging air supply pipe L, and as near as possible 
to the scavenging ports is built a rotary valve N, which is driven 
off the valve shaft O by means of-a pair of gear wheels R 8. 





This rotary valve N has the double task, first, of preventing the 
striking back of the gases of combustion into the scavenging 
air supply pipe L, before the pressure of the contents of the 
cylinder with the atmosphere has been equalised, and, secondly, 
after equalisation of the pressure has been established, of allow- 
ing the scavenging air free access to the upper or lower end of 
the cylinder alternately and also of allowing scavenging air to 
pass into the cylinder—subsequent charging—after the exhaust 
ports F have been closed by the piston. For this purpose the 
rotary valve N rotates at the same number of revolutions as 
the crank shaft, and has two openings X and Y, each having 
two controlling edges, and of which X controls the inlet of the 
scavenging air for the lower half of the cylinder and Y the inlet 
of the scavenging air for the upper half of the cylinder. In 
order that the engine can be reversed, the gear wheel R is 
mounted loosely on the valve shaft O and is caused to rotate by 
a tappet P which is mounted fast on the shaft and the 
projection P? of which is free to rotate in an annular sector- 
shaped recess R! in the gear wheel R when the engine is reversed. 
According to the direction in which the engine is running the 
projection P? is brought into contact with either the stop face 
T or T! of the recess R', and carries the gear wheel R with it 
and also the gear wheel S of the same size, whicen is keyed fast 
upon the shaft W of the rotary valve N, thus causing the auto- 
matic regulation to take place of the position of the rotary 
valve N—which is different for the two directions of rotation 
of the engine—with relation to the controlled opening in the 
cylinder wall.—September 8th, 1915. 


AERONAUTICS. 


5890. - April 20th, 1915.—ImPROVEMENTS IN OR RELATING TO 
Cars FOR DIRIGIBLE OR OTHER BALLOONS AND LIKE AERO- 
NAUTICAL VESSELS, Ernst Wilhelm Blochmann, Hans 
Mahnke, both of Bitterfeld, Germany, and Luft Fahrzeug- 
Gesellschaft m.b.H., of Kleiststrasse 8, Berlin, W. 62, 
Germany. 

The floating body of triangular section is divided by partition 
walls S into a plurality of water-tight chambers K, in order 
to maintain the floatability of the hull, should its exterior be 
damaged in any way. Each chamber communicates with the 
outer air—by way of example, by a cock H—these cocks being 
preferably kept open while the vessel is borne by the air, but 











they are closed if and when the car enters,the water. Some of 
the chambers are conveniently arranged to serve as benzine or 
oil tanks or to contain ballast. The deck F of the hull forms a 
platform for the crew, motors, gears with propellers and the 
cabin, as shown diagrammatically in the drawing by chain linés. 
September 8th, 1915. ; 


SWITCHGEAR. 


23,881. December 10th, 1914.—ImPpROVEMENTS IN AND RELAT- 
ING TO ELEectTric CONNECTIONS FOR RESISTANCE BOoDIEs, 
The British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. (A communication from the 
General Electric Company, of Schenectady, America.) 

The particular resistor illustrated comprises a core A con- 
sisting of graphite or other like highly refractory conductor 
with a rising voltage ampére characteristic and a shell or 
coating B of silicon, but the invention is applicable to any 
form of resistor consisting entirely or in part of silicon. At the 
end of the resistor is a cap C, consisting of cast iron, steel or 
other refractory metal or alloy which can be run at low red heat 
without excessive deterioration due to oxidation. If desired, 
an asbestos washer D may be placed between the cup C and the 
resistor to make a mechanical fit. Into this space between the 
cup C and the resistor is cast the refractory alloy of silicon and 
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a metal, preferably aluminium. This alloy is made by adding 
aluminium to molten silicon until a homogeneous mixture is 
made. A similar alloy of copper or even iron may be used, but 
these alloys or silicides, whatever they may be termed, have the 
disadvantage of slowly disintegrating into the form of a powder. 
Any suitable mechanical current connection may be made to 
the metal shell C. Due to the fact that the filling is cast into 
contact with the silicon, it conforms closely to the surface con- 
figuration of the silicon, and thus prevents the formation of the 
superficial film of oxide. A resistor thus made—as shown in 
the upper illustration—may be operated indefinitely at tem- 
peratures up to 1200 deg. Cent. or even higher, without appre- 
ciable change of resistance at the terminals, without deleterious 
local heating at the contact and consequent breaking apart. 
September 8th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


6080. May llth, 1915.—IMPROVEMENTS IN OR RELATING TO 
APPLIANCES USED IN THE MANUFACTURE OF TIN-PLATES 
oR SHEETS AND OTHER LIKE METAL-COATED PLATES OR 
Sueets, Richard Beaumont Thomas, of 39, Hyde Park 
Gate, London, S.W., and Hubert Spence Thomas, of 
Hazelwood, Cardiff-road, Llandaff, and William Robert 
Davies, of Forest-Lyn, Church - road, Ww hitchurch, 
Glamorgan, and Edwin Price Lewis, of The Rest, Victoria- 
road, Llanelly, Carmarthen. 

The same letters of reference indicate the same parts in both 
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figures of the drawing. AABB are the grease pot rolls to 
which the scrapers, brushes or wipers CC are applied. The 
serapers, brushes or wipers C may consist of tin-plate or of 
non-metallic material, such as asbestos, or combinations of 
metallic and non-metallic materials, such, for example, as 
asbestos and wire gauze interwoven. The brushes or wipers C 
are fixed in preferably channel or box-like holders D by screw 
bolts—not shown—or other fastenings, and the holders D are 
supported on the ends of arms or levers E E jointed at F to 
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stationary bars G, depending into the grease pot, the arms or 
levers E being held in such a position that the scrapers, brushes 
or wipers C are kept in close contact with the rolls A A BB 
by rods H, the rods H passing through holes in a stationary or 
fixed bar I and having between the upper side of the bar I 
and screw nuts K on their ends coiled springs L. The coiled 
springs may, however, be replaced by elastic or yielding washers, 
or the screw nuts K only may be employed.—September 8th, 1915. 


SHIPS AND BOATS. 


24,118. December 15th, 1914.—ImpROVEMENTS IN AND RELAT- 
ING TO THE CONSTRUCTION OF SHIP STERN FRAMES, James 
Shield Tomkinson, of 29, Queen’s-terrace, Newcastle- 
on-Tyne. 

In the construction of this stern frame the member com- 
prising the boss and its arms or projections is constructed of 
ingot steel pressed to shape under a hydraulic press and the 
ends of the arms are connected to the fore member of the frame 
by welding or by scarf joints. The stern frame A is constructed 
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of scrap steel, iron or cast steel together with the upper and 
lower parts B and C of the fore member. The boss D is made of 
ingot steel, and is provided with diametrically opposite pro- 
jections E F respectively connected to the members B and C 
by searf joints GH. The boss D and its projections E F are 
shaped under hydraulic press.—September 8th, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


8i89. June 2nd, 1915.—ImMPROVEMENTS IN ACCUMULATOR 
Cases FOR Motor VEHICLES, Paul Alphonse Hubert 
Mossay, engineer, of Queen Anne’s-chambers, Westminster, 
S.W. 

The accumulators are accommodated in two boxes or side 
drawers A and B which have angle irons C at the side adapted 
to rest in channel irons D fixed transversely in the chassis frame 
E. The roller G,is freely mounted on a trunnion 8, which 
supports the drawer. The trunnion 8 has a portion H which 
is free to rotate within a bearing or bush T on the drawer. The 
portion H is excentric to the trunnion 8. A square portion U 
on the trunnion is engaged by a lever J. A similarly mounted 
roller and lever are provided on each side of each drawer A and B. 
The channel irons may be supported by brackets F. The angle 
irons C are each interrupted midway in their length to admit a 
roller G. The levers for each drawer are connected by a handle 
or cross piece K. The angle irons on the drawers extend beyond 
the end of the same to carry rollers M, which bear inside the 
channels and act as steadying means. When one of the handles 
K connecting a pair of levers J is raised, the trunnions rotate 
and the excentric portions H raise the drawer in which they are 
mounted, and cause the angle irons C to rise from the channel D. 
When a drawer has been pushed back into its normal or inward 
position the bar K is lowered to depress the levers J, which 





thereupon rotate the trunnions S, the excentric portions H of 
which lower the drawer until the angle irons C rest on the channel 
irons D and thereby take the load off the rollers. In the raised 
position of the levers a lateral pull on the handle-bar K will 
pull out the drawer, which now rides freely on the rollers G, 
so that the operator or driver can do this work single-handed. 
Stops limit the movements of the drawer, the extreme outward 
position being indicated at the left hand of the right-hand 
bottom illustration, and the right-hand drawer being shown in 
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its extreme inward position. When drawn out, the lid N may 
be removed by sliding it off the box and easy access obtained to 
open vents of the cells during charging or to inspect the cells. 
For the purpose of holding the drawer in its inward position a 
pin O is provided. This pin is carried by a blade spring P, 
which is anchored at Q to the angle iron C. When the adjacent 
lever J is raised it engages a striker R carried by the spring P 
and thereby forces the latter up so as to lift the locking-pin O 
out of its locking position in the channel iron D.—September 8th, 
1915. 


MISCELLANEOUS. 


1914.—IMPROVEMENTS IN FREEZING 
Albert Fleuss, of Dunstan Lodge, 


22,177. November 7th, 
Macutnes, Henry 
Thatcham, Berks. 

This invention relates to improvements in freezing machines 

of the type in which a vessel containing water is connected by a 

pipe to a bottle in which is some sulphuric acid and which is 

itself connected to an air pump, the vessel and bottle being so 
mounted that as the pump is actuated they are rocked and their 
contents are agitated. A is a bed-plate, B C uprights mounted 

upon the bed-plate and connected by a cross bar D to form a 

frame, and E is a shaft journalled in bearings F at the bottom of 

the uprights BC. Upon the shaft E are mounted a vessel G 

containing water, a bottle H containing sulphuric acid and a 

ump I. The piston-rod J of the pump is connected to a crank 

K, the shaft L of which is mounted in bearings M on the standard 
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C and can be rotated by a hand wheel O. The vessel G and 
bottle H are connected by a pipe P, whilst the bottle H is con- 
nected to an inlet pipe Q of the pump I by a pipe R. In order 
that the vessel G may be introduced into place beneath the pipe 
P, the tray S’ which carries it has one side hinged at T and 
secured by a clasp U. The bottle H is carried in a cylindrical 
metal case V keyed to the shaft E and is securely held in the 
ease V and protected from risk of breakage by double blade 
springs W. X are slots in the case V through which the height 
of the liquid in the bottle H may be seen, and thus it can be 
judged when it is necessary to empty out the contents and put 

fresh acid therein.—September 8th, 1915. 

23,116. November 26th, 1914.—IMPROVEMENTS IN PLOUGHs, 
Ernest William Brown, of Victoria Ironworks, Leighton 
Buzzard, Bedford. 

The object of the present invention is to construct an improved 
plough by providing means whereby a slade or bottom plate 
which is pivoted at one end to the frame, may be readily adjusted 
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by means of a hand lever also pivoted to the frame. A is the 
frame, B the slade or bottom plate, C is the plough breast and 
C' the share. The slade B is pivoted on the bolt D, which passes 





through corresponding holes in the slade B and frame A. Tho 
frame A is formed with a quadrant-shaped slot A! and the 
slade B is formed with a hole behind the slot Al. A bolt {): 
is passed through the slot At and through the hole in the slac, 
B, and secures the front end of this latter in the desired Position 
E is a link having an eye E', by which it is pivoted at one 1 
to the bolt D'. F is a hand lever to which the upper end of t}\: 
link E is pivoted at F4. The lever F is pivoted at its front en 
at F!' to the frame A and carries a bolt F™, which passes throug}; 
a quadrant-shaped slot 8 in the frame A, After the front bi! 
D' has been loosened, the lever F may be moved by hand on 
its pivot F™ to raise or lower the front end of the slade B, after 
which the bolt F™ is fixed in the slot S by means of its nut ‘)'. 
It is obvious that the parts described may be arranged to adjust 
the slade B if it be pivoted at its front end and if the quadran!. 
shaped slot A’ be formed in the frame A to allow the rear }.!t 
D to move therein—September 8th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have hee» 
granted in favour of residents of Germany, Austria o+ 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon Britis), 
subjects the right to manufacture under enemy patents—wh ic!; 
right when acquired can be retained after the war 
specially compiled for THE ENGINEER by Lewis Wm. Goolid, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest pa: 
ticulars upon the Patents Register. If any patent listed hus 
been assigned to a non-enemy proprietor the law does not 


apply. 


and is 


On each of three of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 





No. 8003/08.—Raising liquids. Apparatus of the type 
described for storing combustible liquids is provided with means 
for utilising inert gas for restoring-inert forcing-fluid into a 
position in which it can again exert hydrostatic pressure on the 
column of inflammable liquid. Heer, W., Germany. 

No. 8018/08.—Electricity, measuring ; quantity meters of 
the motor type. The brushes are moved along the commutator 
by an arrangement dependent on the load, thereby minimising 
errors due to wear and variation of the commutator. Meyerling, 
W., Germany. Dated August 7th, 1907. 

No. 8094/08.—Making tubes. In making tubes from billets. 
the billet is placed in a die and forced over a mandrel by a 
plunger, the die being forced simultaneously in the same direction 
but at a more rapid rate, and the tube being extruded from the 
die. The plunger, &c., may be hydraulically operated. Ehrhardt, 
H., Germany. 

No. 8171/08.—Annealing pots. An annealing pot for wire, 
metals, &c., is welded of wrought iron, and is formed with a 
flange in one piece with the pot, in which the cover fits. The 
cover and the pot have eyes respectively. In a modification, 
two superposed flanges and corresponding covers are provided. 
Lammine, E. T., Germany. 

No. 8190/08.—Electric switches. In an interrupter for 
electric ignition apparatus in internal combustion engines, an 
approximately annular lever is pivotally attached to the 
interrupter disc, and carries a platinum-tipped screw adapted 
to contact with an insulated screw on the disc. Bosch, R. 
(Firm of), Germany. Dated March 23rd, 1908. 

No. 8226/08.—Pumps ; turbines. End thrust in centrifugal 
pumps and steam turbines is automatically balanced by a 
piston arranged in a cylinder so that annular and radial throttle 
spaces are formed. Griessmann, F. A., Berlin. 

No. 8371/08.—-Steam engines ; cylinder jackets ; pistons. In 
a terminal exhaust engine, the cylinder is heated in the neigh- 
bourhood of the inlet valves by a jacket formed with thé cover, 
and is cooled in the neighbourhood of the exhaust ports by an 
annular exhaust e. The covers are formed with exten- 
sions which form part of the cylinder walls, and the piston is 
formed with corresponding projections of reduced diameter. The 
exhaust pipe forms a belt round the cylinder in the neighbour- 
hood of the exhaust ports. Stumpf, J., Berlin. 

No. 8380/08.—Steam engines; valves and valve gear. The 
exhaust ports are arranged at the middle of the cylinder and are 
controlled by the piston, while the lift admission valves are 
arranged in the cylinder covers and carry cams which are acted 
on by rollers carried by the valve-rod. The valve gear is operated 
by an adjustable excentric controlled by the governor. Stumpf, 
J., Berlin. 

No. 8414/08.—Dynamo-electric machines ; motors, alternat- 
ing-current. An increased series characteristic is imparted 
to alternating-current commutator motors having the armature 
or exciting transformer therefor connected in series with the 
stator and fed by the line potential or a part of the stator 
potential, by the inclusion of a resistance in the shunt circuit. 
Allgemeine Elektricitats-Ges., Berlin. Dated April 17th, 1907. 

No. 8421/08.—Electric lamps ; incandescent lamps. Filaments 
consist of a mixture of tungsten with not more than 10 per cent. 
of pure thorium oxide. An organic binding material is used, 
the filaments being freed from carbon by heating them in moist 
hydrogen or otherwise. Wolfram-Lampen Akt.-Ges., Germany. 
Dated May 13th, 1907. 

No. 8425/08.—Electric furnaces; nitrogen oxides. In the 
electro-chemical treatment of air for the production of nitrogen 
oxides by high-tension ares formed in an annular space, the 
arcs are struck between a fixed central electrode and a fixed 
concentric electrode, and are moved and spread out in a spiral 
iorm by the gas, which is circulating at a high speed about the 
axis of the electrodes. The gas may be blown in through 
tangential nozzles or by mechanical means, such as a fan blower, 
mounted axially in the enclosing drum. The arc is first struck 
between a rod and the electrode and to prevent the arc from 
springing back the working tension is controlled by regulating 
the s of the air and by a reaction coil. Elektrochemische 
Werke, Germany. 








Conrracts.—Wm. Johnson and Sons (Leeds), Limited, 
Armley, Leeds, inform us that they have just received an order 
from the Japanese Admiralty for patent fuel plant capable of 
turning out 400 tons of fuel per day of ten hours. 


Betoran Commission For Mruirary Inventrons.—The 
offices of the Belgian Commission for Military Inventions has 
been transferred from City-road to India House, Kingsway, 
W.C. It may be recalled that this Commission was appointed 
by the Belgian Government to examine all new ideas or inven- 
tions of interest to the army, and especially improvements in 
war material. As a rule, the Commissioners require 4 double 
set of all descriptions, drawings, samples a.s.o. submitted for 
examination. 
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] ground west of Tsiang Kiapa to prevent the waters 


FLOOD RELIEF IN THE HUAI RIVER DISTRICT 
OF CHINA. 

FLoops in China have for years past been. a 
-ecurrent source of damage and loss, frequently taking 
toll of life, both directly by drowning and 
indirectly by famine and sickness resulting from the 
destruction of crops and the continued unhealthy 
ion of inundated districts after the subsidence 
of the floods. In 191l4a board of American engineers 
was appointed by the American National Red Cross 
\ssociation, under an agreement with the Republic 
»¢ China, to make investigations as to the Huai 
iver Conservancy Project in North-Eastern China 
with a view to the prevention of inundations within 
this district. This board was composed of Colonel 
\Villiam L. Sibert, of the United States Engineers, 
U.S. Army; Mr. Daniel W. Mead, a prominent 
jvdraulic and consulting engineer; and Mr. Arthur 
». Davis, for many years Chief Engineer of the 
iprigation Service of the United States Government. 

The Huai River Conservancy area comprises the 
drainage areas of the Huai, Yi, Sze and Shu rivers 
and the inner Grand Canal, situated in the provinces 
of Honan, Anhwei and Kiangsu, as shown on the 
accompanying map. The purpose of the project 
is to improve these watercourses, especially as to 
the physical conditions that affect flooding of arable 
lands, continual submergence, or submergence to 
such an extent as to create swamps. This area is 
divided into two parts by the old channel of the 
Yellow River, which that stream occupied from 1324 
to 1853. South and west of this channel is the 
Huai River area, which has a low gradient. The 


a heavy 


ce mdit 


of the Hungtse Lake and the Yellow River from 
extending to the south and south-east. During the 
reign of the third emperor of the Manchu dynasty 
a retaining wall of cut stone was built on the lake side 
of this dyke. To relieve the excessive flooding 
north of this lake and the old Yellow River five 
openings were made in the dyke and were closed 
with removable dams, which could be opened when 
the Hungtse Lake reached a certain level. This, 
of course, resulted in serious flooding in the district 
east and south of the Ming Dyke. The existing 
channels from this dyke to the Pao Ying and Kao Yu 
lakes and from them to the Yangtse indicate the 
execution of an immense amount of work for the 
purpose of passing safely to the Yangtse River as 
much as possible of the combined flood waters of 
the Huai and Yellow rivers. 

In 1853, however, the Yellow River abandoned 
the south-eastward channel and took a new course 
north-eastward to the Gulf of Chihli. It left a raised 
river bed, which, with the dykes of the Grand Canal, 
deprived the Huai River of an easy route east to the 
coast, and since that date the flood waters of the 
Huai have passed almost entirely through the lakes 
west of the Grand Canal and into the Yangtse River. 
While the fioods, famine and distress in the basin of 
the Huai River and Hungtse Lake are very serious ; 
they were immeasurably worse under the old régime 
of the Yellow River. Under these conditions the 
board of engineers investigated the probability of the 
latter river again breaking into the course of the Huai 
River. It concluded that the only points at which 
'a break in the Yellow River would be likely to harm 
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as far north as practicable in one capacious and 
strongly dyked channel, passing their combined floods 
to the sea by the shortest and most feasible route. 


Locks and dams should be built in the Grand Canal 


and the flood waters of the Yi diverted entirely 
from the canal. 
reach or exceed 140,000 cubic feet per second, while 
the total volume of flood water that has no adequate 
channel to the sea and combines in the flat country 
west of the lower Yen Canal may exceed 250,000 cubic 


The flood discharge of the Yi may 


feet per second. 
For the southern or Huai district former projects 


have contemplated sending all the water east through 
the old channel of the Yellow River, or partly by 
this channel and partly by the Yangtse River. 
maximum flood flow entering the Hungtse Lake is 
estimated at about 200,000 cubic feet per second. 
The Board thinks it inadvisable to divide the waters 
and that all the flow should go, as for the past sixty 
years, into the Yangtse River near Chinkiang—see 


The 


map. These waters should be so diverted into Pao- 


ying and Kao-yu lakes as to permit the reclamation 
of the bed of Hungtse Lake. 


This would make it 
practicable to construct across this bed a channel 
with high dykes to carry the flood waters of the 
Sui River and the drainage waters of the district 
between this river and the Huai River. A dyke 
would be built along the west side of the Huai 
between Kwei Shan and Tsiang Kiapa, as 
shown. : 

It is proposed to build in the unwatered bed of the 
Hungtse Lake an extensive system of canals and 
laterals, about 10ft. deep. With controlling works 
at the outlets the channels would serve for drainage 
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former outlet has been practically closed by the 
deposits of the Yellow River, and it has established 
an outlet to the Yangtse River through which the 
main flow and flood waters find imperfect. relief. 
To the north and east of the old Yellow River channel 
are the Sze, Yi and Shu rivers, which drain the 
mountainous country of Shantung and whose flood 
flow is of torrential character. Their lower course 
is quite flat and has been obstructed by artificial 
works, so that their drainage to the Yellow Sea is 
imperfect. Under flood conditions the waters of the 
two districts are connected by way of the Grand 
Canal, but the districts constitute essentially separate 
problems. 

Taking first the northern district, the construction 
of the Grand Canal modified the course of the flood 
waters of the Yi and Sze rivers, but these waters— 
with the exception of a limited amount passing 
through the Hungtse Lake and the Grand Canal 
south of Tsingkiangpu to the Yangtse—still find 
their way to the sea north of the old Yellow River 
channel. With the flood waters of the Shu River 
they submerge the low lands on both sides of the 
Yen Canal. The canal necessitates temporary earth 
dams on its east side across the branches of the 
Liutang’ River, and these are in part the cause of 
the smaller inundations west of the canal, but the 
greater floods would cover a large part of this country 
irrespective of the Yen Canal. 

The hydraulics of the Huai River district are 
closely interwoven with those of the Yellow River 
and the Grand Canal. With the Yellow River 


occupying its old bed—running east and north-east 
to the Yellow Sea—there are innumerable floods in 
the district, and during the Ming dynasty an earth 
dyke was built from the Grand Canal to the high 


HUAI RIVER CONSERVANCY AREA 


the Huai River conservancy are between the old 
channel and the hills near the Hankow-Peking 
Railway further west. But the Yellow River is 
lowering its bed here, and with reasonable care and 
protection the safe control of this section of the 
Yellow River is not likely to become a serious problem. 

Owing mainly to the flat topography, the local | 
drainage channels throughout the conservancy area 
are in general very poorly developed and during dry 
weather are frequently hardly discernible. They | 
occupy depressions in general but a few feet below 
the level of the surrounding country, and require but 
a few feet of water to bring about flood conditions | 
over extensive areas. The drainage is so defective 
as not to offer relief for even the average rainfall, 
the frequently torrential character of which results | 
in flood conditions which cause great losses and | 
serious famine. Vast sums of money have been 
spent already partially to mitigate the distress. 

While the average annual rainfall is about 36in. 
the minimum is about 12in. and the maximum | 
probably 80in. Rainfalls of 4in. to 8in. in one to | 
three days are not unusual. In July, 1914, there | 
was a drought which reduced the crop production | 
by 33 to 50 per cent. In July and August hordes 
of grasshoppers, favoured by the dry weather, 
entirely destroyed certain crops. In September late 
rains caused an inundation which destroyed much 
of the remainder of the crops. 

With the imperfect drainage conditions, any 
general system of main channel improvements can 
have but limited effect on the local drainage systems 
of the entire basin, and any such systems must be 
extended gradually and adapted to local conditions. 

For the control of the northern district the board 
considers it advisable to join the Yi and Shu rivers | 








Swain Sc. 


with the gates open or by closing the gates the channels 
would be filled from the Huai River and used for 
irrigation, with moderate lifts of lft. to 7ft. This 
system would be available also for navigation and 
would connect with the Grand Canal. Locks of 
16ft. lift would be put in the Grand Canal at Shao-po 
—with connection to the Sinnemiao Canal—and at 
Tsingkiangpuote control the water necessary for 
navigation. 

The works recommended are estimated to cost 


about £6,000,000, and can be built in about six years 
of construction. 


With bonds issued at 5 per cent., 
the total issue to cover discount and interest during 
a six-year construction period would be £9,000,000. 
On the basis of the direct benefits in land improve- 


| ment and the returns from canal tolls and taxes, 


it is believed that a satisfactory method can be 
devised for financing the project. The expenses 
for operating and maintaining the locks and con- 
trolling works and for patrolling the dykes, with an 
allowance for a fund for repairing breaks, should not 
exceed £40,000 annually. 

The Board recommends that the whole work, or 
a large portion of it, should be done by contract, 
either on a unit price basis or for actual cost plus a 
specified amount. The chief engineer should have 
complete authority as to plans and methods of work, 
the plans first to be approved by a Board of Engineers 
named by the banking houses which may finance 
the work. Th® project is too large and important, 
and an error of judgment of too great consequence, 
for the work to be left entirely to one man. Annual 
inspections and reports should be made also by an 
engineer or board of engineers acting in an advisory 
capacity for both the chief engineer and the 
bankers, 
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PAPERMAKING AND ITS MACHINERY. 
No. II.* 
CUTTING, CLEANING, AND BOILING. 

Wirx this article we commence the description 
prope’ of certain typical British-made machines 
used in the art of papermaking. We have not found 
it an easy matter to make our selection. The paper 
machinery trade, like every other branch of engineer- 
ing, is and has been very busily engaged on Govern- 
ment orders, and this fact has hampered us a little 
in collecting the necessary material. But, apart 
from this, we have to notice that papermaking is 
such a vast subject and the machinery employed 
in it is so varied that it is‘quite impossible in a series 
articles such as the present to cover or even 
every ramification. No two paper mills 


of 
mention 




















Fig. 1—BERTRAM’S RAG CHOPPER 


follow exactly the same methods of producing paper 
even. from the same raw material, and if the departure 
is at all great the plant used will be specially designed 
for the mill and will not be found anywhere else. 

On the other hand, there are many standard types 
of different machines which are manufactured with 
little variation, or none, by nearly every paper machi- 
nery engineer in the country. This fact should be 
borne in mind, for we desire to avoid creating the 
impression that this series of articles may be taken 
as a guide to what such and such a maker named 
herein does and does not make. We believe we are 
right in saying that with the exception of one of the 
firms on our list, which specialises very largely in 
pulp strainers, any class of machine which is not 
patented may be obtained from any of the firms 
named in the course of our articles. 

We have endeavoured in our selection to pay 


: 














Fig. 2—BERTRAM’S RAG CHOPPER 


special attention to recent improvements in the 
paper machinery field. But in order that our articles 
may not appeal solely to the reader who already 
possesses a knowledge of papermaking and _ its 
machinery, we have included descriptions of certain 
standard types of machines. The result is a more 
or less connected account of the art of papermaking 
as viewed by the engineer, in which there are, at any 
rate, but few gaps of fundamental importance. 
The diversity of purpose, the many interesting 
problems which have been and yet remain to be 
solved and the ingenuity displayed on almost every 
hand, makes the field of papermaking a most entranc- 
ing one to the general engineer, and to him especially 
we trust our articles will appeal. 

We propose in this and the next three or so articles 


* No. I. appeared October Ist, 





to describe certain important machines and appliances 
used in converting raw material into pulp. We will 
then deal with the Fourdrinier and the machines 
and details associated with it. Two or three articles 
will follow describing the finishing of the paper, 
calendering, sizing, cutting and rewinding being 
there discussed. We will then conclude with an 
article on the use of wood pulp, included for the sake 
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In Fig. 1 we illustrate a cutting machine made by 
Bertrams Limited, Sciennes, Edinburgh,; and 
intended for chopping up rags, ropes, bagging and 
suchlike material. It consists of a heavy revolving 
cast iron drum carrying three steel knives and 4 
fixed or dead knife attached to the bed. The drum 


is either 4ft. or 5ft. in diameter and is enclosed 
within a wooden cover. 


The material is fed between 
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Fig. 3—NUTTALL’S RAG CUTTER—JAMES BERTRAM 


of completeness, although but little of the machinery 
employed in making wood pulp, as distinct from using 
it, is manufactured in this country. 

In the case of such raw materials as esparto, rags, 
straw, &e., the earliest treatments in the mill are 
intended to clean out any adventitious foreign 
matter, such as dust, from the material and, if 
necessary, to reduce the original stuff to such size 
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Fig. 4—JAMES BERTRAM’S STRAW CHOPPER 


as will facilitate its proper digestion in the boiler. 
Certain of these cleaning and cutting processes, 
particularly in the case of rags, are still frequently 
performed solely by hand. The tendency, however. 
is more and more towards the employment of 
machinery. 

The first process for which the engineer has to 
supply machinery is the cutting or chopping of the 


the revolving knives and the dead knife from a table. 
As indicated in the diagram —Fig. 2- the actual 
feeding is performed by a grooved feeding-in roll 
driven by belt from the drum shaft. This feeding-in 
roll is adjustable vertically either by the hand or the 
foot lever shown in Fig. 1, thus permitting the thick- 
ness of material being cut to be varied. From the 
dead knife the cut material falls on to a curved sheet 
steel plate beneath the drum and is delivered through 
the end of the casing on to the floor behind the 
machine. The wooden cover is shown removed in 
Fig. 1. Its object is to prevent the rags and dust 
from being scattered over the neighbourhood. The 
drum is driven at a speed of about 200 revolutions 
per minute. The horse-power absorbed by the 
machine about ten. In a ten-hours’ day the 
output is roughly five tons of chopped rope or about 
eight tons of chopped cotton rags. 

A machine for chopping rags, known as Nuttuall’s 
patented rag cutter, and made by James Bertrain 
and Son, Limited, of Edinburgh, is illustrated in 
Fig. 3. This machine is provided with two guillotine 
knives sliding in guides at right angles to each other. 
Each knife is driven by a crank and connecting-rod. 
The uncut material is deposited on the endless felt 
belt shown, which conducts it to the first knife. ‘The 
cut portions fall on to a second belt within the frame- 
work of the machine, which carries them over to the 
second and lower knife. The material is thus cut 
into pieces which are approximately square. The felt 
bands are driven by ratchets operated from the ends 
of the crank shafts. By varying the throws of the 
ratchet cranks the speed of the bands can be altered 
and the size of the pieces cut regulated accordingly. 
The size can be varied from lin. square upwards. 
The output is from 20 ewt. to 30 ewt. of cut rags per 
hour. The usual width of the knife gap 21in. 
Ropes as well as rags can be cut with this machine. 

For chopping straw, preparatory to boiling it, a 
machine resembling a strongly constructed chaff 

| cutter is used. An example made by James Bertram 
| and Sons, Limited, is illustrated in Fig. 4. [t consists 


is 


Is 

















Fig. 5—BERTRAM’S WILLOW AND DUSTER 


selected material into suitable sizes or lengths. This 
cutting process is, in particular, in use if the raw 
material takes the form of linen, cotton or other rag, 
but it is also in use for dealing with old ropes, straw 
and, in fact, any material, the natural length of which 
is greater than can be handled conveniently and 
with efficiency in the digesting boiler. We describe 
three machines of this nature. 


of a revolving wheel carrying, fixed to its arms, 
‘three curved knives and a “dead” knife fixed 
| horizontally to the frame. The straw is fed up to the 


| dead knife by means of an endless web and two toot hed 
| + The two firms, Bertrams Limited, St. Katherine’s Works, Sciennes, 
| Edinburgh, and James Bertram and Son, Limited, Leith-walk, Edin- 
| burgh, should not be confused with one another. Under the appro- 
| priate illustrations throughout this series we use “ Bertrams to 

indicate the former firm and “ James Bertram’s” to indicate the latter. 
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rollers. Tt is usual to find the straw cut up into| make them suitable for vleaning straw and certain | up the cellulose part more or less completely into its 


piec lin to 2in. long. 


remo 
machine. 


After cutting, the knots are | other materials. 
ed either by hand picking or in a separating | straw, esparto and other raw materials of the grass | holding them together. 


| 


| class are best cleaned in a conical duster of the type 


The material cut on the above machines and other | shown in Figs. 8 and 9. In this we have a five-sided 
material, such as esparto, which can be dealt with | revolving cone with closed ends, and provided with a nowadays are arranged to be revolved continuously 


without resorting to cutting, has to be cleaned. | row of spikes along each of the five edges. This cone |on a horizontal axis. 


But in general we may say that | constituent fibres by dissolving out the ‘‘ cement ”’ 


The boilers employed for 
the purpose are very commonly either spherical or 
cylindrical with spherical ends, and nearly always 


The spherical type is used 


There nay be buttons, hooks and eyes, &c., adhering rotates within a circular conical casing, carrying at the | principally for boiling rags and straw. Except for 
aa Tey ay re rey ry , “i 4 ° e * . . . . * . 
to the rags. These are removed usually by hand. | top a row of spikes with which those on the drum | its shape, it differs very little from the eylindricai 


All the materials are probably charged with dust and | intermesh. 
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Fig. 6—BERTRAM’S WILLOW AND DUSTER 


This is removed by machinery in a purely 
mechanical manner. Two examples of dusting 
machines, or “* willows,” as they are called, one 
intended principally for dealing with rags and the 
other for grass are illustrated. Both are chosen from 
the practice of Bertrams Limited, Sciennes, Edin- 


sand. 


burgh. 
The machine illustrated in Figs. 5 and 6 is intended 


for ‘easing out and dusting cut rags, ropes, bagging, 


of wrought iron or steel bars, so spaced as to allow the 
dust but not the material to fall through to the floor 
beneath. The grass is fed into the casing through a 
hopper at the smaller end and finds its own way down 
to the larger or delivery end. Here a revolving rake 
is fitted to carry the dusted material on to an elevator 
or conveyor band. On each side of the casing a sheet 
iron wall—not shown in the engravings 
from the centre line level to the floor. These form a 


The bottom half of the casing is formed | type, of which an example from the practice of 


Bertrams Limited, of Edinburgh, is shown in Fig. 10. 
The shell of this boiler is made of Siemens-Martin 


| steel, and is commonly about 8ft. in diameter by 


about 22ft. long on the parallel part. In the position 
shown in our engraving, we have two filling and 
emptying doors on the top, two blow-off cocks 
beneath and directly opposite the doors, a steam 
inlet cock with a connecting pipe and gland at the 


| left-hand trunnion, and a steam blow-through cock 
| similarly affixed to the unseen right-hand trunnion. 
| A pressure gauge and safety valve are usually pro- 


| vided on the 


steam connection at the left-hand 


| trunnion. 


From the inlet cock the steam is led through an 


| internal malleable iron pipe into a chamber formed 


extends | 


over the blow-off cocks and provided with a per- 
forated top. It passes thence through the fibre to 
the blow-through cock on the right-hand trunnion, 
the entrance to which is guarded against the passage 
of material into the exhaust pipe by a perforated 
baffle plate. During the whole period of boiling, 
which may last for from three to six hours, the boiler 
is revolved continuously by power at the rate of one 
revolution in three minutes. The horse-power re- 
quired for this purpose is not more than 3. When the 
process’ has been completed, the blow-off cocks are 
opened and steam shut off. The liquor is thus dis- 





























Fig. 7—BERTRAM’S DOUBLE DRUMMED 


jute, &e. Tt is in two parts, the teasing part—or 
“willow” proper--and the dusting part. The cut 
material is delivered on to an endless revolving band, 
and is thence fed into the willow. This consists of 
two rotating drums provided with longitudinal rails 
to which iron spikes are fixed. These spikes stagger 
with rows of stationary spikes fixed to the top of the 
casing and subject. the material to a thorough teasing 
out. The lower portion of the willow casing is pro- 
vided with a false bottom, through the slits of which 
the dust liberated during the teasing process may 
pass while the rags are held back. 

At regular intervals a door at the end of the willow 
casing is opened by a self-acting drive to admit the 
inaterial from the willow into the duster. 
latter consists of a wooden casing 
revolving drum some 4ft. in diameter by 12ft. in 
length. The ends of the drum are open and are 
supported on friction rollers. The body of the drum 


The | 
containing a | 


is formed of galvanised wire netting carried on eight | 
longitudinal rails, each of which has affixed to it a | 


series of iron spikes. 


is lifted and tossed about. The dust shaken from it 


The material within the drum | 


fails through the netting to the floor, and is thence | 


extracted by a fan. The dusted material, owing to 
the axis of the drum being inclined, is gradually 
worked down to the lower end. 

The two machines have separate driving gears, 
So that if desired they may be operated independently. 
lhe horse-power consumed when both are working 
snnultaneously is about 12. The willow drums have 
& speed of about 220 revolutions per minute, while 
the duster drum revolves at about 12. An output of 
&% ton of rags per hour can, we are informed, easily 
be obtained. 

In Fig. 7 we give a view of the double-drummed 
willow separately, with the side covers removed to 
she Ww the interior arrangement. 

"he machines just described can be modified to 





WILLOW 


chamber from which the dust is removed by an 
exhaust fan. The drum runs at about 250 revolu- 
tions. The horse-power required is from 8 to 10, 
and the output from 30 ewt. to 40 ewt. of grass per 
hour. 


The cleaned material is next boiled or digested in | ‘ 
| although we may say that it is obtainable in this 


an alkaline solution, usually of caustic soda, the pro- 
cess being carried out under pressure. 
of alkali solution used and its strength varies very 























The amount | 


Fig. 8—BERTRAM’S CONICAL GRASS DUSTER 


| charged into a drain below the boiler, while the 


material is held back by the perforated baffle extend- 
ing over the blow-off cocks. It should here be stated 
that the liquor thus discharged is carefully collected 


| and the soda recovered from it for future use. We 


do not propose to describe the soda-recovery plant, 


country from Bertrams Limited, and from other 


firms. 














“THe Encinecr' 


Swain Sc. 


Fig. 9-BERTRAM’S CONICAL GRASS DUSTER 


greatly at different mills, as does the pressure. The 
latter may be anything from 5 lb. to 60 Ib. per square 
inch, while the former may be from 5 to 70 per cent. 
of the weight of the raw material. The higher the 
pressure employed and the longer the digesting process 
is kept up the less solid alkali will be required. 

The chemical function of the boiling process is, 
simply put, to convert. all the non-cellulose parts of 
the raw material into soluble compounds and to split 





The capacity of the above boiler for the dimensions 
given is sufficient for five tons of rags. The steam 
pressure recommended by Messrs. Bertrams is from 
20 lb. to 30 1b. per square inch. 

The boiling of esparto grass cannot be conducted 
satisfactorily in a revolving boiler, for if this material 
is agitated to any degree the fibre is apt to form a 
mass that will oppose the proper permeation of the 
caustic soda lye. The form of boiler almost invariably 
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adopted for boiling esparto grass is that known as 
the “ vomiting ”’ type. 
such a boiler as made by James Bertram and Son, 
Limited, of Edinburgh, is shown. It consists of a 
cylindrical steel shell with a filling door at the top 
and an emptying door on one side near the foot. 
A perforated plate is fixed close to the top and forms 
with a suitably flanged piece an annular chamber, 
from which the soda lye can shower down on to the 
grass beneath. The grass rests on a second perforated 
plate situated near the bottom. A false bottom 


In Fig. 11 the section of | 


perforated plate, whence it descends again through 
the grass to the tray. The circulation is continuous 
and is kept going for about five hours, although this 
time is variable according to the pressure allowed to 
exist within the boiler. 

After the boiling has been completed the liquor is 
run off and cold water is admitted to the boiler from 
the connection on the standard at the top. This 
effects a preliminary washing of the fibre and at the 
same time cools it sufficiently to permit it to be readily 
handled by the workmen. 





Fig. 10—BERTRAM’S REVOLVING CYLINDRICAL BOILER 


just beneath this perforated plate forms, as it were, 
a tray for the reception of the lye after it has passed 
through the grass. Two or more vomiting funnels, 
as shown in the plan, are attached to the inside of 
the shell and form a connection between the tray at 
the foot and the annular space at the top. 

A suitable standard on the top end-plate provides 
a means for admitting the lye and the requisite 
amount of water separately. There is also at this 
point a steam blow-through valve, whereby any 
desired pressure may be maintained within the 
boiler, and a safety valve. On the bottom end- 
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Pig. 1I—JAMES BERTRAM’S ESPARTO BOILER 


plate is fixed a connection providing a steam supply 
to the space beneath the false bottom and a blow-off 
leading from the tray. The boiler having been 
charged with grass, the lye and water in the proper 
proportions are admitted to the annular space. The 
liquid finds its way through the grass to the tray 
and into the vomiting funnels. The doors being 
tightly closed, steam is turned on beneath the false 
bottom. Suitable means have, of course, to be 
provided for removing the condensed steam at the 
proper rate. The boiling liquid completes the ascent 


of the vomiting funnels and is poured over the top 


| 23 to three tons of esparto. 


An external view of an esparto vomiting type 
boiler, as made by Bertrams Limited, is given in 
Fig. 12. The construction of this is practically 
identical with that of the boiler illustrated in Fig. 11. 
Our engraving, however, shows the method adopted 
for fastening the filling and emptying doors. Messrs. 
Bertrams recommend for these boilers a pressure of 
from 40 Ib. to 50 lb. per square inch. It may be 
taken that with such pressures the amount of caustic 
soda used is about 14 lb. of 70 per cent. soda to each 
ton of grass. This figure, however, varies with the 
quality of the grass being treated, quite apart from 
the pressure adopted. The usual size of an esparto 
boiler is 9ft. in diameter by 9ft. high on the parallel 
part. Such a boiler will have a capacity for from 
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Fig. 12—BERTRAM’S ESPARTO BOILER 


Four of them are capable 
of treating 100 tons per week. 

Esparto grass contains about 48 per cent. of 
cellulose, or about half that contained in rags, and 
therefore requires a more drastic digesting process. 
This the vomiting type of boiler described above 
provides without subjecting the fibre to an excessive 
amount of agitation. The thorough impregnation 
of the fibre with the caustic soda solution and the 
length of time for which the boiling or digesting 
process is kept up are the chief factors relied upon 
to secure the required degree of treatment. Although 
the ordinary revolving rag boiler is unsuitable, for 
the reason stated, for boiling esparto, the esparto 
boilers described above are quite suitable and are 
frequently used for boiling rags. 
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ON the first day of the meeting, the Secretary, jn 
the absence of the author, presented an abstraci of 
a paper by Professor N. Tschischewski, on “ ‘{i,, 
Occurrence and Influence of Nitrogen on Tron and 
Steel.” 

The author’s investigations have led him to conclude that 
with an increase in the amount of nitrogen, the ultimate s(:o.. 
likewise increases, but the elongation decreases as well as the 
elastic limit. Hence the pee. influence of nitrogen on the 
mechanical properties of steel is very great. This influcinog 
appears specially to affect the elongation, and should be care. 
fully investigated, as the percentage of ultimate elongation jg 
of great importance, expressing, as it does, the properties of the 
metal during a constant change in form before rupture.  ‘(jje 
property of structural metals to undergo deformation wi: hin 
their elastic limits is an invaluable quality, as it serves to indicate 
the approach of that limit, or, in other words, danger of rupture, 
The presence of nitrogen, by increasing the hardness of stee! and 
reducing elasticity, causes cold-shortness, Commercial {roy 
and steel contain much less nitrogen than the material used by 
the author in his experiments. The diagrams, plotted froi, )js 
results, show, however, the considerable influence of mite 
quantities of nitrogen on the mechanical properties of steel, 
Bessemer steel generally contains five times as much nitrogen as 
steel made by the open-hearth process. 

Mr. C. E. Stromeyer said the subject was one which 
greatly interested him, and as soon as a copy of ihe 
paper reached him he obtained some samples of 
steel for experimental purposes. If the conclusions 
of the author were correct, then the following con- 
ditions should prevail in the Bessemer converter : 
When the steel had been decarbonised and only 
contained 1 per cent. of phosphorus, according to 
the paper the only nitrogen in the steel should be 
that attached to the phosphorus, but that was a 
matter with which he did not deal. The author 
merely said that the nitrogen present was due to 
impurities, and with that statement he (Mr. Stro- 
meyer) was not in agreement. He had found by 
analysis that after decarbonisation had been com- 
pleted the steel contained .013 of nitrogen. He 
personally had always dealt with finished steels 
and had found a large percentage of nitrogen in 
finished fractured steels, his view being that it was 
the nitrogen content which made the steel brittle. 

Dr. W. H. Hatfield thought that in stating that the 
injurious influence of nitrogen on the mechanical 
properties of steel had been fully proved the author 
had gone too far. At the same time they were 
indebted to him for clearing the ground. The paper 
dealt with the possible effects of the nitrogen present 
in ferro-silicons added to molten steel, and suggested 
that it might be the cause of bad quality in the 
resulting metal. On that subject he would point 
out that when he and Professor McWilliam were 
some years ago working on the elimination of silicon 
in the acid open hearth, they extended their 
inquiry, and one interesting fact which came out 
pointed under certain conditions to the influence 
of the nitrogen present in the ferro-silicon in prevent- 
ing blow-holes. 

Dr. J. E. Stead welcomed the paper as one of the 
most valuable contributions to the “ Proceedings ” 
of the Institute. Percy was the first to prove that 
iron and nitrogen combined to form a brittle com- 
pound. The compound Fe,N might now be regarded 
as proved beyond doubt. The author had added 
greatly to their knowledge by proving the compounds 
Mn,N,, Si,N,, and AIN. He had shown that whilst 
iron would not combine directly with free nitrogen 
at any temperature, manganese, silicon and aluminium 
would do so. The titration method used when 
testing for nitrogen was similar to that in general 
use, but he thought the author was the first to show 
that part of the nitrogen was liable to escape as free 
nitrogen on dissolving the metal, and that part might 
remain in the insoluble residue. The author's 
conclusions that aluminium, manganese and silicon 
nitrides dissolved in steel, and that no matter what 
excess of nitrogen was added in this way, a portion 
in each case not amounting to more than 0.02 per 
cent. was left in the alloy, and further that this 
nitrogen was retained respectively in combination 
with the silicon, manganese and aluminium, was 
scarcely justified. Basic Bessemer blown metals 
free from silicon and aluminium and _ practically 
free from manganese frequently contained 0.02 per 
cent. and even more nitrogen. The nitrogen remain- 
ing, in the author’s trials, was probably combined 
with iron in the melted mixtures, and not with the 
manganese, silicon or aluminium. The author's 
experiments as to the effect of nitrogen on the 
mechanical properties of iron were valuable so far 
as they went, but it was not justifiable to judge 
from the properties of wires nitrogenised by cementa- 
tion, and to assume that similar results would be 
obtained from nitrogenised ingot iron. The wires 
used were 0.024in. in diameter, and there could be 
little doubt that the outer layers contained mucli 
more nitrogen-than was present in the interior. The 
results were, however, useful in showing that in 
proportion as the nitrogen rose the ductility fell. 
The elongation of Swedish Bessemer steel containing 
0.016 per cent. nitrogen and a basic Bessemer steel 
containing 0.020 per cent. nitrogen was in each case 
considerably greater than 12 per cent., even on 10in. 
In one case a steel containing 0.035 per cent. nitrogen 
elongated more than 25 per cent. The author's 
work was the more interesting in view of the fact 
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investigating for some time the question as to the 
influence of nitrogen on steel. These experts were 
Professor Edwards, Messrs. C. H. Ridsdale, E. H. 
Saniter, D. Sillars, J. H. Whiteley, and himself. 
The research was a great one, involving much expense 
and time, as it was being conducted on a practical 
scale, and in due course the results would be placed 
before the Institute. One important result of the 
work was that all Bessemer steels examined con- 
tained about three times as much nitrogen as open- 
hearth material. It had also been shown that if 
25 per cent. to 50 per cent. Bessemer steel were melted 
with pig iron in either acid or basic-lined furnaces 
the excess nitrogen was eliminated during the working 
of the charge. This was important in view of the 
prejudice publicly expressed against the use of 
Bessemer scrap in open-hearth furnaces. 

Dr. Stead had on exhibition specimens of soft 
steel wire which had been exposed to the action of 
ammonia gas at 650 deg. Cent. for five hours. The 
wire was as brittle as glass. The nitride was con- 
cenirated on the outer envelope. 

Sir Robert Hadfield referred to his own experiments 
in this field. In a considerable quantity of Swedish 
Bessemer steel which had been used for the caps of 
projectiles he had never come across any deleterious 
results from nitrogen—only from the use of unsound 
steel. Mr. Stromeyer had rather put forward the 
idea that the fractures were due to nitrogen, but by 
tests on the same steel and the use of a certain heat 
treatment which did not take out the nitrogen, he 
had obtained much superior results. There were 
many present at that meeting who knew that the 
great point was to get the crystalline structure of the 
steel,in proper order. A study of temperatures 
and structures would throw more light on the subject 
than any investigation as to the effects of nitrogen. 
He would ask the author to withdraw the strong 
statement made as to the influence of silicon and 
aluminium. These elements were being employed 
in the production of sound steel, and the manufac- 
turer could not throw away such useful adjuncts. 

Mr. E. H. Saniter said that the author had done 
good work as far as he had gone, but the point where 
the paper failed was in connection with steel as 
used in manufacturing processes. Personally, while 
recognising that the author had instituted a very 
systematic research on the effects of nitrogen, he 
rather shared the views of Sir Robert Hadfield that 
there was misconception as to bad effects produced 
by nitrogen. He had been connected with the 
manufacture of acid Bessemer and acid basic Siemens 
steel, and his opinion was that a well-made Bessemer 
was just as good as any steel ever made, but owing to 
the rapid method in which the Bessemer process 
had to be carried out, it was impossible to secure the 
great regularity which could be obtained with 
Siemens-Martin steel. 

Dr. Arthur Cooper said that for a great many 
years they had looked upon nitrogen as an innocent 
vehicle for taking up oxygen. There now appeared 
to be a difference on the subject of nitrogen in steel 
among metallurgists. He was led by this fact to 
paraphrase an old adage and say that ‘“‘ when metal- 
lurgists fall out honest steel makers come into their 
own.” 

A vote of thanks was accorded to the author of the 
paper, and the conference adjourned until the follow- 
ing day. 

The first paper down for discussion on the second 
day of the meeting was that by Mr. T. H. Byrom on 
“The Carburisation of Iron at Low Temperatures in 
Blast Furnace Gases.” 

Towards the end of the year 1912, and during the process of 
cleaning and repairing tubes conveying blast furnace gases, 
the author’s attention was called to an extremely brittle plate 
which had been removed from the tubes. On inquiry it was 
found that it had been broken out of the centre of what was 
originally a soft steel sheet ;;in. thick, which had been placed 
in the flue to divert the stream of gas through a dust catcher. 
It was only the central portion that was brittle, and as the 
surrounding parts were good, the plate was patched and re- 
placed in the same position. The plate had been exposed to the 
hot furnace gas for several years, at a temperature probably not 
exceeding 500 deg. Cent. The fracture of the piece somewhat 
resembled that of very high carbon tool steel, but was not so 
metallically lustrous, Analysis showed that the steel had been 
completely converted into carbides of iron, and the specific 
gravity compared with the original steel indicated that during 
carburisation 100 volumes of the steel had expanded to 119— 
an increase of nearly 20 per cent. As the thickness was not 
increased, the expansion must have been lateral. That this 
had taken place was proved by the buckling of the plate in 
places beyond the brittle area. When a piece of the cemented 
plate was placed in water, streams of bubbles ascended from the 
surface, indicating porosity. It was very hard and brittle, could 
not be cut with a saw, and was reduced to fine powder in a steel- 
crushing mortar. The powder was practically insoluble in 
dilute sulphuric acid and hydrochloric acid. 

As this is the first time on record, as far as is known, of car- 
burisation being effected by hot blast furnace gases, a series of 
experiments was made at Middlesbrough by Dr. Stead, and at 
Wigan by the author, to find out whether iron could be readily 
carburised by the gases from blast furnaces, and at what rate 
carburisation could be effected. With that object in view, strips 
of pure pss g meses iron were suspended by iron wire in 
the gas flues of furnaces at Wigan and Middlesbrough, and 
were maintained in position for varying periods. The strips of 
electro-iron were very thin, about 0.016in. in thickness. In 
about one week the strips became quite brittle, and in a fort- 
night many of them broke away and were lost. The same results 
were obtained at both Wigan and Middlesbrough. On careful 
examination of the pieces by Dr. Stead after exposure for a 
fortnight, it was found that the iron was covered or sheathed 
by readily detachable layers of carbide of iron, which had been 
formed on each side, whilst in the centre there was a more or 
less exceedingly thin malleable sheet, which on bending broke 
readily at the boundaries of the crystals. The separated crystals 
were exceedingly ductile, proving that they had not been con- 
verted into carbide. 





The pieces of electro-iron at Middlesbrough were suspended 
by impure wrought iron wire rods, about jin. diameter. When 
removed, the specimens, where the temperature was 400 deg. 
Cent., were not in the slightest degree carburised, but in other 
places, where the temperature varied between 550 deg. and 
650 deg. Cent., the carburisation was most pronounced. The 
wrought iron rods were also carburised, and, what is most 
remarkable, the carbide in isolated icles had formed in 
the centre as well as on the outside. From the results obtained 
Dr. Stead was satisfied that the carburisation was due to carbon 
monoxide alone, and that the action became slower the higher 
the amount of carbon dioxide present and the lower the tempera- 
ture. On that account iron is not carburised in the flues of 
Cleveland blast furnaces, as the temperature is relatively low 
and the CO, is high. The reaction is not simple, and varies 
with the temperature. 

The centre of the electrolytic iron, after exposure for a fort- 
night, contained ote savong deposits of pure carbide. In 
the specimen exposed for one month the central parts still 
contained crystals of iron, as in the previous example, surrounded 
by envelopes of carbide, but, in addition, carbide plates between 
the cleavages of the iron crystals, results which suggest that the 
carburising gas most readily between the crystals and 
less so along the cleavages, In the trials with electro-iron at 
Wigan, in addition to the marked carburisation, many of the 
strips, after exposure to the gases, were thickly coated with a 
layer of pulverulent matter, remarkable for the large quantity 
of ferrous sulphide it contained. 


Mr. W. H. Saniter said it was most interesting to 
learn from this paper that carbide of iron could be 
produced equal to 100 per cent. In former years he 
himself had worked with Fe,C, and had been obliged 
to extract the material laboriously from a piece of 
steel by electrolytic methods. It would have been 
@ great advantage to have been able to utilise a 
material such as Mr. Byrom had produced. It was 
@ new thing to learn that sulphur came over with the 
blast furnace gases, as he had always been under 
the impression that the whole of the sulphur came 
out from the slag notch. Of course, should there be 
any pyrites in the charge that would account for a 
portion of the sulphur. 

Dr. H. C. H. Carpenter pointed out that whereas 
the carbides formed from mild metal in the blast 
furnace gases appeared to be a mixture, that produced 
from electrolytic iron was purely Fe,C. Could the 
author throw any light on the interesting difference 
between the two cases? In the former case there 
appeared to be evidence tending to confirm the 
existence of the carbide Fe,C, which the previous 


work of Professor Campbell had indicated, and which. 


was incorporated by Upton in his diagram. The main 
interest of the present paper was, perhaps, theoretical, 
relating to the existence of iron graphite as a stable 
system. It appeared that iron carbide could be 
formed at a temperature between 550 deg. Cent. and 
660 deg. Cent., not, it is true, from iron and carbon, 
but from iron and presumably carbon monoxide. 
The fact that it was formed at all under these con- 
ditions implied that iron graphite was not a stable 
phase in this zone. 

Dr. W. H. Hatfield regarded the paper as an 
extremely important contribution to our knowledge 
of the iron carbon system. In 1910 he had read a 
paper before the Royal Society, in which he epitomised 
the work which had up to that time been done on 
this subject. He had then shown that with regard 
to the percentage of carbon it was possible to 
introduce, Saniter introduced 2.9 per cent., whilst 
Charpy, confirming Marguerite’s observations, intro- 
duced 6.72 per cent. In cementing bars of com- 
mercial sizes, it was impossible by means of charcoal 
to introduce more than an average percentage of 
1.8 to 1.9 of carbon at the temperatures employed. 
It would seem from present experimental data to 
hand that iron carbide (Fe,;C) was synthetically 
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diffusion took place were reached that the carburisa- 
tion could penetrate to the interior. Before the 
carbon. could diffuse the carbide must be in solution 
in the iron, and hence the degree to which the interior 
could be carburised was controlled by the solubility 
of the carbide. This solubility increased with 
temperature, but at the temperatures normally 
employed did not exceed 1.60 per cent. of carbon. 
Now the author had brought forward an example 
of a piece of metal which he had entirely converted into 
carbide of iron. It was extremely difficult to account 
for the fact that when the outer film of carbide had 
been produced the interior of the iron should be 
carburising, and he did not think the explanation 
given by the author that the carburising gas passed 
most readily between the crystals and less so along 
the cleavages could be accepted. 

Dr. W. Rosenhain said that before the view that 
iron carbide could be produced at these low tempera- 
tures could be accepted, the experiments must be 
repeated with pure substances. He attributed 
what had happened to the intervention of other 
constituents and the presence of other phases which 
would complicate the whole business. 

Mr. Byrom, in a brief reply to the discussion, said 
that a wide field for research was suggested in the 
theoretical points raised by Dr. Carpenter. Dr. 
Hatfield had referred to the cementation process 
and to the fact that it was only possible to introduce 
1.9 per cent. of carbon after prolonged heating at 
fairly high temperatures. He would point out that 
in the cementation process the material in contact 
with the iron was carbon, which was not in the 
gaseous condition. In the case of blast furnace gases 
the reaction must be due to carbonic acid. The point 
had been raised whether pure carbonic oxide would 
react on iron and form this carbide. He did not 
think it would. He believed that some sort of 
catalytic action peculiar to blast furnace gases took 
place and enabled the reaction to continue until 
the whole mass of material was converted into carbide 
of iron. 

Dr. W. H. Hatfield then presented a paper on 
‘** Phosphorus in Iron and Steel.” His conclusions 
are :— 

(1) That phosphorus may be present up to 0.20 per cent. in 
such alloys as those which form the subject of the experiments 
without unduly modifying the physical properties of the heat- 
treated material. 

(2) It would appear that a percentage of about 0.25 per cent. 
of phosphorus is necessary in the heat-treated condition before 
free phosphide is microscopically observable. A consideration 
of the experiments will make it clear that this percentage is the 
maximum that can be taken into solution in an iron-carbon 
alloy in the region from Arl to 900 deg. Cent. when an excess of 
carbon is present. 

(3) It is not considered as yet proved that when the pearlite- 
carbide comes out of solution the phosphide remains in solution. 
The experiments point to the necessity of studying the thermal 
phenomena of both the binary (iron and phosphorus) and 
ternary (iron, phosphorus and carbon) systems in the lower 
ranges of temperature. 

(4) The distribution and condition of phosphide in steels is 
still open to careful consideration, and it is suggested by the 
author that local high phosphorus will be associated with the 
areas richer in pearlite rather than in those where the ferrite 
predominates. 

(5) Cupric reagents, such as those of Dr. Stead and Dr. Rosen- 
hain, should be used with very great care and discrimination, 
since other factors than local high phosphorus may prevent 
local deposition. 

In any consideration of the results obtained from the experi- 
ments the manganese and silicon contents of the alloys should 
not be overlooked. 

Dr. W. Rosenhain expressed the opinion that some 
of the assumptions made by the author were at 
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produced at low temperatures when iron and carbon | variance with the observed facts and were to be classed 
or some of their compounds were in contact, and it | in a category of vague speculation which led nowhere. 
would be found, on examining the experimental data | He noted that Dr. Hatfield agreed with others that 
of the recorded instances of high percentages of | great care was necessary in the use of cupric reagents. 


carburising, that they had all been performed on 
finely-divided iron, very fine wire, or drillings. If an 
attempt were made to cement bar iron, say, 3in. by 


It would seem that these reagents were more sensitive 
than others to the surface condition of the material, 


|and it might be preferable to etch with an ordinary 


}in., a very different set of conditions would be found ; | acid reagent before applying the cupric reagent. 


the iron and carbon in contact produced the carbide, 
but it was not until the temperatures at which 


Dr. Stead said that the author had fallen into some 
errors like others before him and in a revised edition 
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of his paper would make those qualifications which, 
as Dr. Rosenhain had pointed out, appeared to be 
necessary. The phenomena observed had _ their 
significance, and it was necessary to find out what 
that significance was. They were not necessarily 
indications of the presence of phosphorus. With 
regard to the use of the cupric agent, Professor H. 
Le Chatelier had added more water to it and had 
certainly been able to obtain improved results. He 
had himself tested this latest reagent and had obtained 
strong variations not due to phosphorus but to man- 
ganese, which showed that the reagent was useful in 
another direction. With reference to the practical 
result of the author’s work, he had shown that there 
could be a fairly large amount of phosphorus present 
without objection. The figures given were very 
important, and the table could be extended to indicate 
what the mechanical properties of a perfectly pure 
material would be. If the material were pure it 
should have a yield point of 14.85, an elongation of 
6.8 per cent., and a maximum stress of 24 tons. He 
showed the photographs here reproduced, which, he 
said, illustrated very perfectly the free phosphide and 
the diffused phosphide in a piece of cast iron. They had 
this additional interest, that they were from a piece of 
cast iron of a shell taken out of the body of a wounded 
Frenchman, which he had been presented with by a 
doctor friend of his who was anxious to know the 
peculiarities of the metal the Germans were using. 
He made certain researches, and the photographs were 
the result of the microscopic examination. One view 
showed clearly the free phosphide in the eutectic 
and how the carbide had not had time to diffuse in 
it, whilst the other showed the outside area where the 
phosphorus had diffused into the solid solution. 

Dr. Hatfield in his reply to the discussion denied 
that he had been guilty of some of the faults alleged 
against him or had done any injustice to the present 
state of knowledge of the subject. He had not 
entered into any discussion on the subject of 
** ghosts,” as he believed Dr. Arnold had been working 
at the matter and would embody the results of his 
investigation in a paper to be presented at an early 
date. He agreed with Dr. Stead’s deductions with 
the limitation that they applied only to these con- 
ditions and particular heat treatment. 

A paper by Mr. R. H. Smith on “Sulphur in 
Malleable Cast Iron,” was read in abstract by the 
Secretary. 

_ Dr. Hatfield was of opinion that there were one 

or two points made in the paper which should not be 
allowed to stand. For example, in connection with 
malleable cast iron, he would venture to say that 
90 per cent. of the product of the Birmingham and 
Walsall district, as sold on the English market, 
would be excluded if the author’s conclusions were 
accepted as they stood. In the material sold the 
sulphur content was something like .3 per cent., and 
he had known specimens of most excellent ductile 
malleable cast iron in which the sulphur content was 
as high as .5 per cent. It might seem curious that 
with that percentage of sulphur and no manganese 
the product should be so ductile, but he was sure that 
Dr. Stead and other workers would confirm that 
statement. It was a pity that a paper in which so 
much useful material had been embodied should 
contain a statement which was industrially quite 
out of place. 

Other papers by Mr. Wesley Austin, “ Influence 
of Oxygen on Some Properties of Pure Iron;” by 
Professor E. D. Campbell, ‘‘ Influence of Heat Treat- 
ment on the Specific Resistance and Chemical Con- 
stitution of Carbon Steels;”’ and by Professor K. 
Honda and Mr. H. Takagi, ‘‘ The Magnetic Transfor- 
mation of Cementite,’’ were taken as read and will 
be discussed by correspondence. 

The meeting terminated with the customary votes 
of thanks. 


The following telegram was received by the Insti- 
tute too late to be read at the meeting :—‘‘ To 
Institute devoted to scientific and technical improve- 
ments of industry who prepare fundamental elements 
of defence against common enemies, best wishes from 
Italian producers of iron and steel co-operating for 
victory of Law and Civilisation.—Falck, Presidente 
Associazione Industriali Metallurgici Italiani.” 

It may be recalled that Mr. Falck. in his capacity 
as President of the above-named association was the 
organiser of the arrangements for the reception of 
the Iron and Steel Institute in 1911. The arrange- 
ments were of the most perfect and hospitable kind, 
and the Institute still remembers with regret that the 
excursion fell through. As a slight recognition of 
his services to the Institute Mr. Falck was elected an 
Honorary Vice-president. 








At a meeting of the Kidderminster Chamber of Com- 
merece recently, Mr. Chadwick said he had heard that 
large quantities of seaweed found on the Australian 
coast had been bought up by Germans, who were willing 
to take the next five years’ supply. It occurred to him 
that it might be used in making explosives. He moved 


that the attention of Mr. Lloyd George, the Board of 
Trade, and the High Commissioner for Australia be called 
to the matter with a view to ascertaining whether Germany 
was securing the supply through any neutral country or 
in any other way. The resolution was carried. 





SCIENCE IN THE WAR AND AFTER THE WAR. 


On Wednesday afternoon, at 5 o’clock, Dr. J. A. 
Fleming delivered a lecture on the above subject at 
University College, Gower-street. The report which 
follows is slightly abbreviated : 

It is universally acknowledged that the outcome of the 
present war must be an entirely new chapter in human 
history and a point of fresh departure in social, economical 
and intellectual life. Hence it is well to begin even now to 
take stock of our resources, to examine not only the reasons 
for our deficiencies but the directions of our reforms. Parti- 
cularly are we concerned with the improved attitude 
which we shall have to take nationally with regard to all 
that study and knowledge which we call science and 
scientific research and invention. 

Philosophical students of politics have long recognised 
that all forms of government have their special defects, 
and democratic or representative Parliamentary Govern- 
ment is no exception. One of the chief defects of the latter 
is that the men who gain the upper hand are too often 
the fluent or persuasive speakers or those who are skilled 
in managing public assemblies and masters in oratory 
and debate. Hence, as Mr. F. 8S. Oliver points out in his 
very suggestive book, ** Ordeal by Battle,” in all countries 
where representative government prevails, this type of 
leader exercises a considerable and predominant influence 
on public affairs. With the professional speaker and 
politician an over-great importance attaches generally 
to phrases and to words. Success with them depends 
very much on how a thing is put, and the form of expression 
often over-rules even the subject matter itself. But the 
whole object of scientific work is the discovery of the 
truth and not its obscuration. Therefere the ascertain- 
ment of fact or principles is in all this work of infinitely 
more value than the form of words in which it is expressed. 
Hence to the politician there is a certain uncongeniality 
about the scientific habit of mind, whilst the man of 
serious scientific training becomes at times impatient of 
the methods of the party politician, which have not facts 
at the back of them. 

Accordingly the principal idea which it is necessary to 
instil into the public mind and drive home by every means 
is that our chief concern should be to bring the scientific 
method to bear upon all the affairs of the nation. The 
second equally important truth is that the disinterested 
but systematic study of Nature is of primary importance 
for national well-being. By disinterested study we 
mean pure scientific research not undertaken mainly for 
commercial reasons. Pope, I think, tells us that the 
proper study of mankind is man, but an even more 
important object of study for man is that of Nature, and 
if we undertake that properly all other things in the way 
of applications will be added unto us. Another thing 
that has to be drilled into the public mind at all costs is 
that there are no short cuts to national efficiency or 
scientific pre-eminence. 

The moment a deficiency is discovered, the tendency of 
the public is to ery out for some quick remedy, but quick 
remedies are very often quack remedies at best. We 
require, therefore, in the first place, an entirely altered 
attitude of mind on the part of our public men, statesmen, 
and, above all, editors and managers of great daily news- 
papers towards scientific work, research and teaching. 
We want a far greater appreciation of its supreme impor- 
tance and of the attention that should be given to the 
cultivation of it under the guidance of expert leaders. 
The small degree to which genuine scientific work is 
appreciated, contrasted with mere sensational announce- 
ments not based on genuine discoveries or inventions, is 
seen in the treatment of scientific work by the daily Press, 
which, after all, only reflects the attitude of mind of the 
general public. Compare, for instance, the attention 
given in days before the war to politics, amusement and 
fashion, and that accorded to accounts of scientific 
researches or lectures, in the principal daily papers. 
Worse still, some of them are apparently easily led to 
take up and boom perfectly unscientific but sensational 
announcements. 

An illustration of this occurred not long ago in con- 
nection with a supposed great invention of a flying train. 
The scientific principle utilised was one discovered thirty 
years ago independently by Professor Elihu Thomson 
and by me, and familiar for years to all electricians, viz., 
the repulsion exerted on electric conductors by a powerful 
alternating current magnet. By this means the inventor 
proposed to raise a train off the rails and propel it, I think, 
at 300 miles an hour. Every engineering student, how- 
ever, knows well that the resistance to the motion of a 
train at high speed is largely air resistance, that this 
increases very rapidly with the speed. Hence, even if 
there were no rail or axle friction at all an economical 
limit to the velocity is soon reached at which the cost of 
driving power becomes prohibitive. The inventor ignored 
this important fact, and for a week at least the utmost 
nonsense was written in daily papers by journalists whose 
only qualification for the task was an exuberance of 
language and metaphor combined with an utter ignorance 
of scientific facts. New inventions or suggestions require 
careful, sympathetic, yet critical treatment, but the 
public are misled when imagination is allowed to run riot 
too soon. Nevertheless, even great discoveries or inven- 
tions such as the Réntgen rays or wireless telegraphy 
have been received with scepticism and their utility 
denied at first. 

The daily Press, which has such immense influence on 
public opinion, should exercise wise guidance in these 
matters, aided by competent scientific opinion, yet with 
discrimination and care not to denounce novelty merely 
because it is new or strange. Yet even experts at times 
may stumble. We do not forget that even a Professor 
of Natural Philosophy in this college once committed 
himself to the opinion in the early days of steam naviga- 
tion that no steamship could carry coal enough to take 
her across the Atlantic. Yet he himself, I believe, crossed 
it in one not very long after. Truly, as a famous Master 
of Trinity used to say, ‘‘ We are none of us infallible, not 
even the youngest of us.” : 

Turning, then, to the applications of science in the war, 
we can mention four chief departments of it under the 
headings : Chemical, Mechanical, Electrical and Physical, 
which cover such appliances as high explosives, aeroplanes 
and dirigibles, submarines, wireless telegraphy and range- 





finders. I shall not attempt to discuss the details of 
fraction of all these applications, but just touch brie(ly 
on two departments which happen to have occupied 1) 
own attention during the vacation, viz., range-findo;s 
and wireless telegraphy from aeroplanes. 

An extremely important matter in all war with pro. 
jectiles is to ascertain the exact distance of the objectiv«, 
whether it be ship or gun or building. The range of ti, 
projectile depends on the angle of elevation of the gun aiy| 
the character of the ammunition and several other factors 
The proper setting of the gun can, of course, be determin. 
by trial shots, but the larger the gun the more expensive 
this process and the more necessary not to let the enen, 
know anything until a shot or shell falls exactly whe: 
it can do most damage to him. [The lecturer then - 
plained briefly the principle of the Barr and Stroud aii! 
Marindin rangefinders. | 

Continuing, he said: During the vacation | have bee, 
turning attention to methods for overcoming some «t 
these difliculties. As these inventions are being su', 
mitted to the Ministry of Munitions, I do not think «| 
desirable to go into details as to the methods, but I w!| 
tell you the results. I have invented three forms of ran, 
finder—one which is an improved subtend range-find: 
with which | can find the distance of any object who 
dimensions are known, whether height or width, or a 
part of it. Also I have invented methods for using tw. 
such instruments to measure the distance of objec. 
whose dimensions are not known. In the second plac 
I have invented a simple form of base range-finder whi 
measures what is called in astronomy the parallax of a), 
distant object, and hence determines its distance. | 
the third place, I have devised a simple form of depressiv, 
or elevation angle meter, by means of which the heig|ii 
of any hill and also the distance of any object from it 0: 
from an elevated position can be determined by an observ: 
standing at the top of the hill, provided that he can als. 
see two marks placed at the base in line with the point 
of observation on the hill and at a known distance apari 
These instruments are simple and inexpensive to construct, 
and give an accuracy of measurement quite sufficient tv 
direct. rifle or artillery fire or bomb throwing in trenches. 
One great advantage of my range-finder is that it can be 
used with a periscope from the bottom of a trench, so that 
the observer need not be exposed at all, but can determin: 
the distance of the enemy’s trench by observation on any 
post of a wire entanglement or stick or rock or anything 
with a sharp outline. Another principle which may |e 
applied in making a range-finder which I have also done 
i my instruments is to observe the variation in the size 
of an object as seen in a small telescope by moving away 
from it a certain distance. Thus, suppose that a man was 
seen at a distance of 200 yards or 600ft., then his apparent 
height would be covered by the width of a pencil held 
about 2ft. from the eye. Suppose the observer wer 
to approach to half that distance or move in 300ft., then 
the apparent size of the man would be doubled. If, 
however, the man were a mile away, then moving towards 
him 100 yards would only increase his apparent height 
by about 6 per cent. Hence, we can determine the 
distance of an object by finding out how much the apparent 
size is increased when we move in towards it 100 yards 
or any assigned distance. 

Another marvellous application of science in war is that 
of wireless telegraphy in connection with aeroplanes and 
airships as a means of scouting and rapid communication 
of intelligence. The difficulties connected with it are, 
however, considerable, and it has greater limitations than 
the uninitiated would suppose. In the case of aeroplanes, 
the first of these is the weight of the apparatus. The 
military aeroplane is already loaded to its fullest extent. 
In addition to the pilot and observer and the bomb 
ammunition, it carries in nearly all cases some gun equip- 
ment. Hence, any wireless apparatus must be made as 
light and compact as possible, A wireless transmitter of 
the so-called spark-type involves three elements: (1) 
Some source of electromotive force such as a battery or 
dynamo ; (2) an induction coil or transformer for creating 
a high electric potential or pressure ; and (3) some form of 
condenser or Leyden jar which is charged and then dis- 
charged across a spark gap, thus creating rapid move- 
ments of electricity called electric oscillations. These 
oscillations are then caused to create others in a long wire 
called the aerial wire. ; 

In the case of aeroplanes and airships, the source of 
electromotive force is generally a small dynamo or alter- 
nator, which is coupled to the engine and the voltage or 
pressure is raised to 30,000 volts or so by a small trans- 
former sealed up in oil in a box. The condenser consists 
of metal plates sandwiched between sheets of glass or 
ebonite, and the spark balls between which the spark 
passes are also enclosed. The weight of the whole apparatus 
has to be kept below 100 lb., and such apparatus has been 
designed having a weight of not more than 301]b. The 
French use a set weighing about 70 lb. One of the diffi- 
culties is to dispose the aerial wire conveniently and safels 
It is sometimes made of aluminium and stretched on 
insulators carried by light supports on the wings, but the 
difficulty is to obtain in this way sufficient length. One 
plan adopted is to coil the wire on a reel which the observer 
can uncoil and let it float out behind the aeroplane. The 
wire must be connected to the reel by a safety catch, so 
as to be released at once if it catches in trees or buildings. 
By this means an aerial wire of 100ft. in length can be 
employed. The observer has near his hand a key by which 
he controls the spark discharges, and so sets up in the 
aerial wire groups of electric oscillations which create 
electric waves in the ether and signal the message !n 
Morse code. Py 

In this manner there is not much difficulty in equippiny 
aeroplanes with transmitters which will send messages 
30 miles or so to a corresponding earth station. These 
latter are military portable motor car or pack stations, the 
details of which were described in a lecture given here 
last year on “‘ Wireless Telegraphy in War.” 

The receiving arrangements used on aeroplanes com 
prise a head telephone which is worn by the observer, 
associated with some simple form of detector such as @ 
carborundum crystal aided by which the observer hears 
the signals sent to him in Morse code as long and short 
sounds in the telephone. 

The noise of the aeroplane engine and that of the rush 
of air renders this method of aural reception a matter of 
great difficulty, especially as the messages must be sent 
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in secret code, and the observer must therefore hear evéry 
letter distinctly if the message is to be intelligible. Great 
effurts have been made to devise methods of reception 
which shall appeal to the eye by a visual signal rather than 
to the ear, but the exceedingly small electric currents set 
up in the aerial wire by the arriving waves make this a 
matter of extreme difficulty, and the problem has not yet 
been completely solved. There is then the difficulty caused 
by © jambing.”’ If the signals from an aeroplane are picked 
up by a hostile station, this latter at once sends out power- 
ful but unmeaning signals, the object of which is to blur 
and drown out the reception or sending of signals by this 
aeroplane. Moreover, the sending of wireless signals by 
an aeroplane reveals its presence to hostile earth stations 
before it can be seen by the eye. Hence, wireless telegraphy 
may be & means of revealing the enemies’ scouts, and it 
involves a certain kind of war in the ether as well as war 
in the air. 

In the case of airships there are other difficulties as 
well, and it is interesting to note that there are special 
difficulties in connection with Zeppelins. These aerial 
monsters are, as everyone knows, constructed with a 
framework of aluminium, containing in its interior the 
eighteen or twenty balloons inflated with hydrogen. Now, 
as we rise upwards in the air the electric potential increases 
rapidly, and if a conducting body at a height gives off 
water drops or products of combustion, it is rapidly brought 
to the potential of the air at the place where it is. In the 
case of Zeppelins, this equalisation is no doubt brought 
about by the escape of products of combustion produced 
by the engines. When the conducting body is brought 
down suddenly to earth again, there may be a great differ- 
ence of potential between it and the objects on the earth. 
If it is a good conductor a spark may pass, and if it is, as 
in the case of a Zeppelin, a conducting body containing a 
highly inflammable gas leakage which cannot altogether 
be prevented, this spark may cause an explosion and 
destruction of the airship. Again the violent electric 
oscillations created in all metal objects near powerful 
radio-telegraphic apparatus may cause sparks to jump 
bet veen metal parts and hence may inflame a hydrogen 
leak. It has therefore been recognised that there are 
special electrical difficulties in connection with the working 
of wireless on rigid airships with metal frames and also in 
connection with the use of spark apparatus. However 
carefully the actual working spark is enclosed, there is 
always risk of induced sparks. There is room therefore 
yet for much research and experimenting in connection 
with the use of wireless telegraphy on aeroplanes and 
airships, and the practical problems are by no means com- 
pletely solved. 

This leads to the consideration of the methods we have 
adopted for dealing with these and all other suggestions 
of the same kind of the nature of war inventions. The 
Royal Society appointed certain committees at an early 
stage in the war to deal with engineering or mechanical 
and with chemical inventions. These committees were 
constituted secret committees, and none of the Fellows, 
except the Council and the small number of the appointed 
Fellows, were allowed even to know the names of the 
members. The ostensible reason for this unusual secrecy 
was that the committees should not be inundated with 
correspondence from eager inventors and that their work 
was confidential; but this argument is hardly valid, because 
the names of the members of other Inventions Committees, 
such as those subsequently appointed by the Admiralty 
and the Ministry of Munitions were made public. The 
publication of the names of members in no way neces- 
sitates the publication of information as to their work. 

In the formation of such committees the important 
qualification should be not merely scientific or theoretical 
learning but sufficient practical knowledge of the matters 
to be considered. The men whose opinions are valuable 
on war inventions are the men who have to use them, 
namely, experienced military and naval officers. Again, 
the value of an invention can usually only be estimated 
by a practical trial, and this means expenditure. ~ It is 
an almost impossible matter to judge of an invention 
merely from a written description. An idea may be old 
or a method may be familiar, and yet it may be carried 
out in detail in such a manner as to have great practical 
value under certain conditions. The ability to form a 
correct judgment of an engineering invention requires a 
very wide experience, since it is not easy to appreciate 
the good points or anticipate the defects of an invention 
or suggestion or idea which has not been put to the test 
of practice. Nevertheless, the experts appointed by the 
Ministry of Munitions are doing valuable work in sifting out 
the useful ideas from the hundreds submitted to them. 

It is beyond any doubt that this war is a war of engineers 

and chemists quite as much as of soldiers. The 42 cm. 
Krupp gun which smashed in a few days the fortifications 
of Liége, Namur and Antwerp, which were confidently 
expected to hold out for months, is only a piece of heavy 
engineering. The complete gun weighs 87 tons and the 
foundations or carriage 37 tons. Two hundred men are 
necessary to erect and work each gun, which requires 
12 railway wagons for its transport and is composed 
of 172 parts. It takes 25 to 26 hours to erect in place. 
he projectile or shell weighs 8 cwt. and is 5ft. 4in. long 
and 164in. diameter. It is fired electrically from a distance 
of about a-quarter of a mile and each shell costs £550. 
The range at which the Liége forts were destroyed was 
14 miles. The mere transport and erection of this gun, 
let alone its manufacture, demands engineering knowledge 
of a special kind. It is the same with smaller arms. The 
rifle, except as a support for a bayonet, has almost become 
obsolete in face of the machine gun. ; 
_ fo win this war we have to achieve engineering feats. 
"he mammoth howitzer, the great armoured triple-engined 
aeroplane, and the quick-firing machine guns are all 
products of the engineer’s workshop, and the pivot round 
Which all Germany’s magnificent power turns is Krupp’s 
works at Essen and the chemical and ammunition factories 
‘1 Westphalia. The knock-out blow will be given at 
these points, and they must be reached through the air 
if trench work proves too slow. 

But in addition to the concentration of engineering 
knowledge and skill on the problems of the war, we have 
to think as well of what will come after. What is required 
1s not merely opinions on inventions already made, but 
the proper organisation of inventive power and scientific 
research to bring about new and useful results. This is 
only to be achieved by bringing to bear adequate combined 


inventive or scientific power on definite problems which are 
not too far removed from practical possibilities. We have 
as yet made hardly any progress in the creation of a 
disciplined army of scientific workers which shall embrace 
all the abilities in the Empire. We are still in the stage 
which by comparison with an army is that of a mob of 
civilians equipped for war with shot-guns and sticks. 

One reason for this, I think, is because our chief scientific 
body, the Royal Society, has not taken upon itself more 
the function of guiding and assisting the general direction 
of research and invention. The real function of the 
Royal Society should be to organise, direct, influence, 
assist and promote scientific research, and to do it by an 
efficient organisation embracing the whole of its Fellows. 
It represents, or should represent, the very best ability 
in all departments of scientific knowledge, and it should 
be organised into Grand Committees of subjects on one or 
more of which every Fellow should have his place.-The work 
of these Grand Committees should be to guide and instigate 
research in their own departments ; to organise general 
discussions on leading questions in the manner undertaken 
of late years by the British Association, and to help to 
direct towards common and important ends the powers 
of scientific investi ation in our universities and colleges. 

The special and technical societies provide the facilities, 
required for the reading of papers. A paper on physics, 
chemistry or engineering as a rule receives better. dis- 
cussion and criticism if read at the physical, chemical or 
engineering societies than at the Royal Society, and the 
discussion on a paper, if proper time and notice is given, 
is often quite as valuable as the paper itself. Although 
the individualistic method of research in which each 
scientific worker takes up whatever kind of research he 
pleases, has produced good results in the past and is in 
agreement with our national characteristics, it is 4 
serious question whether we shall not have to put limits 
to it in the future. The problems which await solution 
require in many cases combined or co-operative research. 
One of the most useful improvements in the ** Proceedings” 
of our learned societies would be the devotion of more 
time to well-organised and predetermined subjects of 
debate with the object of advancing knowledge at the 
boundaries of cognate sciences. This applies to the 
purely scientific problems as well as to the problems of 
industrial research. It must be remembered that after 
this war is over in a military sense we shall immediately 
commence another war of a different kind, in which the 
weapons will not be bullets and shells, but our national 
powers of invention, scientific research, commercial 
organisation, manufacturing capabilities, and education, 
and these will be pitted against those of a highly-organised 
Germany, determined to win back in commerce by any 
and every means, fair or foul, that which has been lost 
in war. That commercial and industrial war will be waged 
by our enemies with the same ruthlessness and neglect of 
all scruples as their military operations. We have said 
good-bye now and for ever to those easy-going amateur 
British methods which have held us in the past. What 
we require is to obtain a higher percentage efficiency in 
all our operations. We have to attain larger and better 
results in education, scientific research, and industrial 
work to-increase our national output in every way. 

Our public school curricula require revision. The school- 
boy has to show more practical results for his four or five 
years at a public school. He should obtain a practical 
speaking acquaintance with at least one continental 
language, a thorough knowledge of the elements of physical 
and biological science, and at least some elements of 
commercial knowledge. The college student has in the 
same manner to get more out of his three years college life 
and to realise that listening to a professor lecturing is 
useless unless accompanied by strenuous work on the part 
of the student himself. The teacher must scrutinise 
carefully his methods of teaching and endeavour to see if 
each hour’s lecture or day in the laboratory cannot be 
made to yield more valuable results for the students under 
his care. The scientific investigator must have more and 
better appliances. The manufacturer has to avail himself 
more thoroughly of scientific research and investigation. 

We must bear in mind that the tremendous load of 
national debt we are accumulating at the rate of three 
to five millions sterting per day can only be paid for or 
paid off by making two, or even twenty, blades of grass 
grow where one grew before. We have to limit our 
imports and increase our exports of manufactured goods, 
but not of raw materials. The export of raw coal to 
Germany, Austria, Turkey or other alien nations should 
even after the war be strictly prohibited. Let us remember 
that when our coal is finished we are finished as a manu- 
facturing nation. Hence we have to keep it for home 
consumption for the production of power and for creation 
of all those industries based on coal-tar products. The 
greatest problem of all is to discover methods of utilising 
a larger fraction of the energy resulting from the com- 
bustion or oxidation of coal than we can do by using it 
to drive steam or internal combustion engines. This is 
not an impossible enterprise if sufficient research power 
is turned on to the question. 

Another question closely related to it is the use of coal 
as a means of producing the electric energy necessary 
to oxidise atmospheric nitrogen and so produce fertilising 
compounds. We have to adopt more largely intensive 
cultivation of the soil for food production, and we must 
produce the nitrates and ammonia salts necessary for 
fertilisers out of our own atmosphere and water and by 
aid of our own coal and not purchase them from outside 
or let other nations make them for us. 


In this connection it may be mentioned that in the 
coming session I shall give a course of lectures on “ Electric 
Heating and Furnaces,” and my colleague, Mr. Kilburn 
Scott, will give one on ‘* The Electrical Production of 
Nitrates and Explosives,” a subject of great immediate 
importance. 

Mr. Lloyd George expounded a month ago to the Trades 
Union Congress at Bristol, in one of the best speeches 
he has made, the position as regards munitions in relation 
to this war. His emphatic statement, ‘The country is 
not doing its best, and it is almost entirely a problem of 
labour,” summed up the position as regards the war, but 
we may take the remark in a larger signification as applying 
to, national work generally. We are not all of us doing 
our best. We have to put our backs into our work a 


good deal more and to obtain a higher all-round efficiency 








chemicals, optical instruments, and drugs from Germany, 
glass from Austria, are light carbons, electric machinery, 
and a hundred other things we have no need to buy, and 
the reason is that we have been shirking the effort and 
research necessary to make them as cheaply and as well 
at home. But the England with a national debt of 2000 
to 3000 millions sterling will be a ditferent kind of place 
to live in from the England of the year before last, and 
we shall have to adapt ourselves to the new conditions 
by new methods of work. 

One of the most important of these, I venture to think, 
is the extension of co-operative research, both scientific 
and industrial. In the case of industrial work, manu- 
facturers are afraid of making their wants and difficulties 
known lest the mere statement of them should enable a 
British rival to find a solution and get ahead. It is neces- 
sary to appreciate, however, that rivalry between British 
manufacturers is net nearly such a serious matter as the 
competition of Germany will become, and that British 
manufacturers will have to stand shoulder to shoulder to 
meet the common foe. German firms do not hesitate to 
pool their knowledge if it enables Germany to get ahead of 
other nations, and the British trades will therefore have 
to meet this organisation by one of a similar kind. In 
the same manner I have long been convinced that far 
greater advances might be made in purely scientific research 
in many departments of knowledge if we were to adopt 
more extensively the custom of associated work. I 
mean by this the formation of committees of workers, 
not too large for expeditious decisions, but charged with 
the duty of investigating certain formulated problems. 
It is in this respect that our learned societies might do 
so much more than they do. The * Proceedings” of 
these societies are mostly a record of isolated disconnected 
pieces of work of very ditferent scientific value. But if 
properly organised discussion were brought to bear on the 
question it would be possible to induce investigators of 
reputation and ability to associate themselves more in 
conjoint work to the great advantage of our common 
knowledge. The learned societies should therefore fulfil 
to the adult and experienced investigator the same function 
which the professor or teacher should fulfil to his research 
students, viz., supply them with suggestions for lines 
of research to stimulate thought and invention. 

It is quite certain that we shall have to organise in this 
way to a far higher degree than we have yet done what 
may be called the strategy of scientific research, and that 
the learned societies should act in some capacity like the 
great general staff of an army towards the subordinate 
generals and corps commanders. We require, therefore, 
to get on to the councils of our learned and technical 
societies and into their presidential chairs, not merely 
men eminent for their private researches, but men of large 
ideas, with organising abilities and inspirational power. 
If we do not do this, then, although by lavish sacrifices 
of life and treasure we may win, as we are determined to 
do, in the military and naval operations, we shall in the 
long run be hopelessly defeated in that slower but none 
the less deadly scientific and commercial competition 
which will follow upon the cessation of actual hostilities. 








Minister oF Munitions.—It is announced in the 
Londo Gazeite Supplement that Sir T. Salter Pyne, C.S.1., 
has been appointed Staff Captain (temporary) at the 
Ministry of Munitions. Sir T. Saiter Pyne is a member 
of the Iustitutions of Civil and Mechanical Engineers, 
and was formerly the chief engineer to the Afghanistan 
Government. ; 

COLONEL VON Donop’s report to the Board of Trade 
on the derailment of August 30th at Bulwell Common 
station, Great Central Railway, was issued last week. In 
this case the axle of the leading wheel of a four-wheel 
bogie on the sixth coach of an eight-vehicle train broke 
at the wheel seat. The wheel rode on the rail for a short 
distance, then dropped in the four-foot. The left wheel 
later also left the rail and ran in the four-foot until the 
former wheel struck the wing rail and the latter the check 
rail of a trailing connection. This led to the trailing 
wheels of the bogie also leaving the rails and the seventh 
and eighth vehicles then followed. The derailed coaches 
were constructed with steel underframes, and although 
they were badly damaged the strong form of their con- 
struction undoubtedly prevented the accident from 
having more serious results. No passengers were seriously 
hurt, but thirteen of them have notified the company of 
personal injuries sustained. The broken axle was of 
Siemens steel. It was made by Messrs. John Brown and 
Co., of Sheffield, in 1899, and was one of 50 axles made 
from the same cast. Tne company’s records show that 
the tests were satisfactory and the remaining 49 are still 
in service. The fracture, which was just inside the right- 
hand wheel seat, showed undoubted signs of a gradually 
increasing flaw. The flaw, however, was one which could 
not have been detected by examination, and no blame can, — 
therefore, in Colonel von Donop’s opinion, be attributed 
to the company or to any of its servants. 

Tue effect of the war and recent economic conditions 
on immigration into Canada is shown by the annual state- 
ment of the Canadian Immigration Department just issued. 
The immigration of the fiscal year ended March 3lst, 
1915, was 144,789, as compared with 384,878 in the 
previous year and 402,432 for the fiscal year 1912-1913, 
which was the high-water mark in the history of Canadian 
immigration. The only increases for the year were from 
a few of the neutral States of Europe. Bulgarians evidently 
decided that they preferred Canada to their war-threatened 
nation, as 4048 are recorded as having entered the 
Dominion for the year, compared with only 1727 for the 
previous year. There was also a slight increase in the 
Grecian immigration, the total being 1147, against 1102. 
There was also a slight increase in Serbian immigration, 
although the total was only 220. Macedonia sent 132, as 
against 17 in the previous year. While there was such a 
big decrease in immigration for the past year, it is interest- 
ing to note that the decrease in homesteads was corre- 
spondingly much smaller. The entries for the year 
were 24,088, as compared with 31,829 for the year 
previous. Since 1900 the immgratiion has amounted 
to 3,050,811, and of this total 1,159,628 were British, 
1,058,438 American, and 832,745 from continental Europe. 
Many of the Americans were people or the descendants 
of people who had formerly lived in Canada, and had gone 
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across the boundary prior to the opening up of the West. 
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Fig. 1—BORING AND TURNING LATHE 


Fig. 2—6in. 





CUTTING-OFF MACHINE 





























Fig. 3—-LATHE FOR FACING ENDS OF 


OBITUARY. 


WILLIAM McLEOD McMILLAN. 


INFORMATION was received in Dumbarton on the 
Ist inst. of the death in action in France, on the 25th 
or 26th ult., of Captain, William McLeod McMillan, of 
the 11th Argyll and Sutherland Highlanders, and chairman 
and managing director of the old-established shipbuilding 
firm of Archibald McMillan and Son, the Dockyard, 
Dumbarton. Captain McMillan, who was only in his 
fortieth year, was the eldest son of the late Mr. Robert 
MeMillan, and was of the fourth generation of shipbuilders 
which had carried on the business of shipbuilding in the 
Dockyard, Dumbarton. He was educated at Fettes 
College, Edinburgh, and served an apprenticeship in the 
family yard. In 1910, upon the death of his father, he 
succeeded him as chairman and managing director. 
Under his control the business was maintained and 
extended and the yard increased in size and working 
capacity. Just prior to the outbreak of war he was 
busy arranging for further extensions in order to meet 
the demand for vessels of increased dimensions and of 
types new to the Dockyard workmen—oil tankers and 
other craft built on the Isherwood longitudinal system. 
Before the war claimed his services he had already taken 
a distinct place as a representative Clyde employer, and 
for a period acted as chairman to the Clyde Shipbuilders’ 
Association. He also sat on the Federation Committee 
when labour disputes were under consideration. He was 
a member of Council of the Institution of Engineers and 
Shipbuilders in Scotland, which body he joined in 1901. 








TRANSCONTINENTAL traffic over the South American 
railway line extending trom Buenos Aires to Valparaiso 
is still interrupted by winter storms, and blocked along the 


route in the mountainous regions, especially in the 
Chilian section. The unusually long suspension of 


through business on this occasion has led to an increased 
discussion of a second line for Chile. An alternative route 
from Argentina to the Pacific seaboard would be by the 
railway line extending in 2 north-westerly direction from 
Buenos Aires connecting with the railway system of 
Bolivia, and thence by existing lines to the Pacific. Work 
on the proposed line from La Quiaca, which lies on the 
boundary line between Argentina and Bolivia, to Tupiza, 
Bolivia, has just been begun, and it is hoped that this 
undertaking will within a comparatively short time give 
te South America a second transcontinental lime. 


SHELLS 


MACHINERY FOR THE PRODUCTION OF 
PROJECTILES. 


No. VII.* 


A sERIES of machine tools specially designed for per- 
forming the various processes in the production of 3.3in. 
shrapnel and high-explosive shells is being introduced by 
Pollock and Macnab, Limited, Bredbury, near Stockport. 
Fig. | represents a turret boring and turning lathe suitable 
for boring shells from the solid bars, bottoming the shells 
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Fig. 4—-GROOVE WAVING LATHE 


shown. The feed mechanism is operated by means of a 
lead screw on which there is provided a device for dis- 
engaging the feeds at any predetermined point. The 
turret is L0jin. wide across the face, the dimensions of the 
faces being 6}in. din. The carriage is given hand 
motion by means of the rack, pinion, and hand wheel 
shown, and an automatic traverse can also be given to the 
turret by hand. The turret is provided with a locating 
pin which brings each face into true alignment for boring. 
Fig. 2 represents a 6in. cutting-off machine with large 
hollow cast iron spindle, on the front end of which is pro- 
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Pig. 5—METHOD OF CONNECTING 


after pressing, boring and tapping the nose, recessing the 
back of the thread and forming the nose. In the case of 
shells fitted with a plug this machine is also suitable for 
boring, recessing and tapping the plug end. The lathe is 
of simple construction, the fixed headstock having a three- 
step cone for a 4in. belt. The largest cone is 12in. dia- 
meter. The spindle is hollow in order to facilitate the 
addition of a collet chuck operated by the hand wheel 


*No. VI. appeared September 1/th, 
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TOOL REST TO WAVING CHUCK 


vided a three-jaw self-centring chuck, and on tine rear end 
@ similar chuck actuated by a hand wheel. The driving 
cone is mounted within the bed and drives the main 
spindle by means of spur gearing. The carriage has two 
tools with power feed, and is moved longitudinally by 
means of a hand wheel on the end of the bed. Both tools 
are adjustable, the rear tool being used to cut out the centre 
of the bar only. The tools have an automatic feed and 
throw-out, which is positive in its action. The bed is 
mounted on low legs, and is provided with a receptacle for 
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the waste oil, &e. The following are the leading particu- 
lars of the machine : 

Hole in vhe spindle 

Main spindle bearings 

Cone pulleys, diametcrs .. 

Belt, width .. .. + «2 s+ oe 

Friction pu leys on countershaft .. 

speed of countershaft hla SE 150 to 250 r.p.m. 

Net weigtt .. 0 ce ce oe oe oe 27 ewt. 
Fiv. 3 represents a lathe for facing the ends of shells. It is 
of the double-geared type with a three-speed cone, the dia- 
meters of which are 7in., 8}in., and 9}in., and the breadth 
3lin. The bed is-supported on a cabinet foot, and is 
4fit. 6in. long by 8in. broad over the shears. The saddle 
is fitted with a longitudinal hand motion consisting of a 
hand wheel and screw, and there is a cross traverse motion 
to the slide by means of a ball handle and screw. This 
lathe can also be used for forming copper bands when the 
slide is fitted with two rests carrying circular forming tools, 
one at the rear, and one at the front. The copper banding 


64in, diam, 

Sjin. diam. x Tin. long 
Shin. to 144in. 

3pin. 

l4in x 5gin. 
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Fig. 6—FOUR-TOOL 


tools are of circular pitch section and are cut away at one | easy undertaking. 


point to give a cutting edge which is shaped to the form 
of the band. 


ground. While lending themselves readily to re-grinding, 
the tools retain their correct contour to the end. The 
lathe is fitted with a draw-in collet chuck for gripping the 
shell, and this is operated by a hand wheel and screw as 
shown. 

For forming the waved grooves for the copper bands, the 
lathe shown in Fig. 4 has been designed. Like the other 
machines, this lathe is of simple construction, the head- 
stock having a three-step cone of substantial dimensions. 


The tools are held on a circular shank and | 


can be adjusted when it is necessary to have them re- | remunerative, so should the Mesopotamia project succeed 





The spindle is fitted with a special hardened steel chuck 


bored to suit the nose of the shell. The carriage is pro- 
vided with a hand motion by means of a wheel, rack and 
pinion, and there is a cross-traverse to the rest. The rest 


is connected to the waving chuck by the bracket shown in | 


Fig. 5, and slides on the ways of the bed to give the neces- 
sary wave formation. The carriage and chuck can be 
instantly disengaged for undercutting by means of the 


horseshoe washer which, on being withdrawn, allows the | 


cam roller to fall out of the chuck groove. The four-tool 
rest, of which an illustration is given in Fig. 6, is designed 
to bring each face into alignment. The loose headstock 
is constructed so that it can be used for forcing the shell on 
to the taper chuck. The lathe is equipped with a pump 
for the cutting lubricant, tank and cabinet legs. 








IRRIGATION WORKS IN MESOPOTAMIA. 
RECENTLY there was given in the columns of THE Enat- 
NEER an outline of the possibilities awaiting the contractor 
and engineer in the vast fertile and practically untouched 
regions hitherto under the dominion of the Turks, so soon 


as the present disastrous war should come to an end. | 


Apart from the projects already contemplated—and in 
some few cases actually commenced—by foreign contrac- 
tors holding concessions or construction contracts from the 
Ottoman Government, there are, as pointed out, numerous 
opportunities which exist in other directions, and which 
will now the more readily obtain the financial support 


denied—it may be believed—to them so long as the corrupt | 


and unreliable Turkish officials remained in power. 
Among the territories especially likely to benefit from 


economic development of this character are the valleys of | 
Mesopotamia and the Euphrates, where a great scheme of | 


irrigation is tmder construction. The responsible under- 


taker, under ordinary circumstances, would have been the | 


Ottoman Government itself, and the services of one of the 
best known and most successful foreign vonsulting engi- 


neers, Sir William Willcocks, had been secured, his compre- | 


hensive and courageous plans for the introduction of a | 


widely embracing irrigation project having long ago been 
prepared and accepted. The estimated expenditure called 
for amounted to over £19,000,000, and the greater part of 
this sum had been practically guaranteed to the Ottoman 
Government, while the remainder was upon the point of 
heing raised. 

The main idea was to proceed with the work as the money 
was forthcoming, and this would have proved quite in 
accordance with the usual procedure adopted in the East. 
With Sir William Willcocks as the consulting engineer, and 
the eminent firm of Sir John Jackson, Limited, as the 
contractors, the undertaking seemed to possess every 
element of success. 

In connection with this scheme, the railway constructed 
hy the Germans with so much trouble and at such expense 
~—the Imperial Ottoman Baghdad line to link up the 
Anatolian railway system at Konia with Baghdad—will be 
found a most valuable asset and adjunct. Coming on 
from Constantinople, this railway has now been completed 
by Teutonic capital and by Ottoman labour as far as the 





| Swiss invention, and is made in Switzerland. 


western side of the Taurus mountains, a large section of 
some 80 miles having been comparatively recently opened 
between Baghdad and Sammarra. That the whole of the 
system will pass away from Turkish and German control, 
probably into that of the British and French Governments 
as a joint undertaking, seems highly probable. In that 
case the line would be further extended across the Taurus 
mountains direct to Baghdad, thence to Busra the original 
terminus determined upon, or, as an alternative, to 
Koweit. This accomplished, and a direct line of over 
350 miles of track secured from Baghdad through Damas- 
cus to Beyrout, the whole of the immense Mesopotamian 
trade would be controlled and British influence in the 
important districts of the Persian Gulf would be pre- 
dominantly established. 

According to the well-considered irrigation scheme put 
forward by Sir William Willcocks to lay an area of some 
1,400,000 hectares, which would be equal to about 3,500,000 
acres, under cultivation, would become a comparatively 
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REST FOR GROOVE WAVING LATHE 


Just as other and not altogether dis- 
similar schemes, such as the immense works of the Nile 
Valley and the Chenal Valley of India, have proved 


in bringing substantial gains to the fortunate undertakers, 
only perhaps in a greatly enhanced degree. Should the 
matter be proceeded with and carried to consummation, it 
would mean many valuable contracts and orders for 
British makers of irrigation machinery and appliances, 
material and equipment. 








CUTTING-OFF ATTACHMENT FOR LATHES. 


THE engravings shown herewith illustrate a lathe attach- 
ment intended to facilitate the cutting-off of round bars. 
It can also be used for forming grooves or races in the bars 
at a short distance from their ends, and can so groove the 
bar at the same time as cutting it off. The device is a 
It is being 
introduced here by Mr. E. F. Ablitt, 11, Queen Victoria- 
street, E.C. 





The frame of the device is shown at A, Fig. 1. This 
frame, as indicated in Fig. 2, is bolted to the lathe bed. If 
“Tue Encineer”™ Swain Sc. 


Pig. 1—DETAILS OF CUTTING-OFF DEVICE 


desired, it can be fixed to the saddle. On the rear face of 
the frame three guide channels are found to accommodate 
three sliding blocks B, each of which is provided with a 
roller. The blocks B carry pins, the heads of which are 
movable and roughly square. These heads fit within 
three spiral grooves C, formed in a disc D, which is held in 
place by a cover plate E, and which can be rotated by a 
handle F passing through a quadrant opening in the frame 
A. When the disc is thus rotated the rollers on the blocks 
B are brought simultaneously against the work and hold 
it centrally while the cutting-off operation is in progress. 





A suitable end stop G is provided to regulate the lengths 
cut off. 

Bolted to the front of the frame A is a disc on which are 
formed the guides for three tool slides. Each tool slide 
carries @ pin with a movable head, which fits within a 
spiral groove cut in a plate H. This plate may be rotated 
by means of a long handle J so as to feed the tools in to- 
wards the centre. If grooving has to be performed 
simultaneously with cutting off one of the tools is bent or 
packed up until it stands at the proper distance away from 
the remaining two. 

The machine at present is made in two sizes. The first 
can deal with bars from about jin. to about 2%in. in 
diameter, and the second from the latter figure up to about 
4tin. The results of some tests carried out with a smaller 
size ‘‘ Rapidor,” as this device is called, have been furnished 
us. A bar of steel 1,%in. in diameter had to be cut to 
length and provided at one end with a groove }3in. wice 
by in. deep. In an ordinary lathe, it is said, a man 
cut thirty-three lengths per hour and occupied another 











Fig. 2—CUTTING-OFF DEVICE ATTACHED TO LATHE 


hour in grooving these pieces. The same man working the 
same lathe, but provided with the device described, did 
both operations simultaneously at the rate of 100 pieces 
per hour. The output was thus multiplied by six. 








TWO LARGE LIFT BRIDGES AT CHICAGO. 


THE city of Chicago has a great number of drawbridges 
carrying its streets and railways across the Chicago River, 
and these bridges are of various types. The swing bridges 
are being removed in order to pull down the pivot piers 
and give an unobstructed channel. Of the bascule 
bridges—railway and highway, single and double-leaf— 
some move on trunnions in fixed bearings and others roll 
up and backward on curved heels. Then there are cable- 
lift bridges, in which the bridge or span proper is raised 
bodily by cables, the span moving between tall towers built 
upon the abutments. 

For the new bridge at Twelfth-street a new type of 
drawbridge has been adopted, of which only a very few 
examples have yet been built. This is the direct-lift type, 
in which the movable span is lifted bodily, but instead of 
cables it is hung from a pair of huge rocking levers rotating 
on trunnions in the tower. The shorter counterweighted 
arm of the lever moves within the tower, while the larger 
arm extends out over the river. Hangers on the ends of 
these levers are attached to the trusses of the bridge, a 
parallel-motion set of levers being introduced so that the 
bridge moves in a straight line while the ends of the 
rocking levers swing through the are of ‘& circle. With 
the bridge in its normal—or lowered—position the rocking 
levers are inclined downwards toward it from their pivots 
in the tower. 

This type of bridge was patented about three years ago 
by Mr. Joseph B. Strauss, of Chicago, who is also the 
inventor of a bascule bridge used extensively at Chicago. 
The bridge noted above was designed by the Strauss 
Bascule Bridge Company. The general design is shown 
in Fig. 1. 

The Twelfth-street bridge crosses the river at. a small 
angle and has a length of 240ft. between the towers to 
give a clear channel width of 200ft. It is 90ft. wide 
over all, with two 15ft. walks outside the trusses, which 
are spaced 60ft. centres. It has a vertical travel of 
100ft., giving a maximum head room of 120ft., while when 
lowered to normal position its floor is 20ft. above the 
water. The operating mechanism is very simple. At 
each corner of the lift span is a pinion engaging with a 
vertical rack on the river face of the corner post of the 
tower. Each pinion is driven from a 60 horse-power 
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NEW LIFTING BRIDGES 


floor of Bridge Raised 
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Fig. 1—TWELFITH-STREET BRIDGE 


electric motor, the four motors being controlled from a | 
single controller. The weight to be lifted is about 1000 | 
tons. The cost of the bridge, exclusive of foundations, 
will be about £80,000. 

Another striking lift bridge, and one now in operation, 
is the cable-lift bridge of the Pennsylvania Lines West 
of Pittsburgh, carrying a double line of rails. As this is | 
near the Union Terminus the traffic is heavy, and a dupli- 
cate structure will be built shortly. The lift span consists 
of two through trusses 272ft. 10in. between centres of 
end posts, and it moves in a vertical plane between two 
towers, 30ft. by 534ft. in plan and 185ft. high. The bridge 
crosses the river at an angle of about 47} deg. 

Each tower is carried by four concrete piers, the piers | 
on one side being made large enough to support the | 
columns of the towers for the second bridge, noted above, 
so that it will be necessary to build only two new piers. 
For each of the smaller piers a steel shell or cylinder 
16ft. diameter was sunk, the bottom being a working 
chamber, and 4ft. rings being added and filled with concrete 
as the sinking progressed. Above the river bed the piers | 
are 1lft. by. 16ft. The larger piers have oval shells =f 

| 





caissons 28ft. by 15ft., and are 11}ft. by 28ft. in the upper 

part. They are of monolithic concrete. All of them are 

carried to rock at depths of 55ft. to 60ft. below water level. 

In the rear of each tower there is a small masonry abut- | 
ment. The general design of this great bridge is shown in | 
Fig. 2, and it will be noted that the future rail level is 

shown about 20ft. above the present level. This con- 

dition was one reason for the adoption of a lift bridge. | 
With the construction of the new terminal station and | 
its approaches the railway will be raised. The only 

changes to the bridge will be the raising of the floor or | 
deck in each tower and the placing of columns on the piers 

to carry the bridge seats which support the lift span at its 

new position when lowered. New abutments will be 

built, with short plate-girder spans to the towers. 

The lift span is suspended from 64 wire cables, 2}in. 
diameter, which pass over eight sheaves 15ft. diameter, 
at the top of each tower and are attached to the massive 
concrete counterweight blocks by equalising devices which 
give a uniform distribution of load upon the cables. There 
are sixteen cables attached to each corner of the bridge. 
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Fig. 2—CABLE-LIFT RAILWAY 


of 116ft. in about 45 seconds, giving a clear headroom of | 
120ft. When the span has reached the limit of its travel | 


applied automatically. Hand brakes are provided for 
use in emergency. Each tower has rail-end locks operated | 
by an electric motor of 3} horse-power. 

In the erection of the bridge the towers were built 
first. The lift span was built in its raised position, but | 
130ft. above the water, in order to clear vessels, and the 
necessity of providing for vessels involved special design 
of the falsework. On each side of the river inclined timbers | 
were placed in fan fashion, their feet resting on the piers 


| and the outer “stick” coming under the third panel | 


point of the span. This is shown in long and short dots | 
in Fig. 2. These “fans” were anchored securely to the 

towers and supported a horizontal framing upon which 

the three. panels at each end were erected by means of | 
double-boom derricks travelling along the top booms of | 
the trusses. This arrangement left a clear space of 108ft. 

at the centre, and this was reduced to 73}{t. by the pro- 

jecting portions of the bottom. This gap was closed by | 
a 73}ft. length of the boom, which was handled and 

placed by the derricks or travellers. 

The bridge cost about £150,000. It was designed by | 
Waddell and Harrington, consulting engineers, of Kansas 
City, and was built by the Pennsylvania Steel Company 
under the direction of Mr. J. C. Bland, bridge engineer 
of the Pennsylvania Lines West of Pittsburgh. 








A CHAIN DRIVE OF 5000 HORSE-POWER FOR 
AN ELECTRIC GENERATOR. 

A CHAIN drive of about 5000 horse-power from water | 
wheel shafts to a generator shaft is the striking feature of | 
a hydro-electric plant on the Snake River in the State of 
This very unusual power equipment was designed 
to meet conditions imposed by financial conditions. 

At a long loop—known as the Ox-Bow—in the river, the 
power company drove a tunnel across the neck of land to 
utilise the fall of 20ft., and proposed to increase the head 
or fall to about 50ft. by means of a dam or weir about a | 
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ARRANGEMENT OF CHAIN DRIVE 


The total weight of this span is about 1500 tons and each 
of the counterweights weighs about 740 tons. 

The hoisting ropes, which are independent of the counter- 
weight ropes, are sixteen in number, each being l}in. 
diameter. In the machinery room built above the top 
booms of the span are four drums, each carrying four 
cables. Four cables run to each corner of the bridge, 
where guide sheaves are placed; two of the ropes then 
lead up the’tower and are fastened at the top, and the 
other two lead down the tower and are fastened at the 
bottom. In this way the operation of the drums pulls 
the bridge up or down. 

The drums are driven through gearing from a pair of 
220-volt motors of 300 horse-power each, either motor 
being sufficiently powerful to operate the bridge. A 
petrol engine of 50 horse-power is provided for emergency 
use. The lift span can be raised through its full travel 
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quarter of a mile below the intake end of the tunnel. The 
power plant was to consist of six generators, having their 
horizontal shafts directly connected to the shafts of tur- | 
bines or water-wheels. Part of the machinery had been 
delivered, and the tunnel and part of the power-house 
erected, when financial difficulties overtook the company. 
For about four years things remained in this condition, 
when the receiver for the company undertook to see ff 
something could be done to get the plant working and on a 
revenue basis. 

Engineers studied the problem, which consisted of 
adapting generators designed for direct connection to 
water-wheels running at 225 revolutions under 50ft. head 
to the same wheels running at 160 revolutions under 20ft. 
head. The generator is of 3600 kilowatts, three-phase, 
60 cycles, and had to be operated at the intended speed. 
The solution of the problem was to take two water-wheel 








| wheels designed for the necessary increase in speed. 


| shaft by four Morse silent chains 22in. wide. 


| must lead, to miscalculation. 
| worker according to the exact pecuniary value of his or her 
| output, irrespective of every other consideration, is a business 
| experiment which has been definitely tried and has definitely 
| failed. 


| such sacrifice should be demanded of her. 


BRIDGE 


units, change their positions, and provide additional 
shafting, and then to drive the generator shaft from the 
two water-wheel shafts by driving chains and sprocket 
Each 
of the two water-wheel units consists of two pairs of wheels 
with 48in. centre discharge, set in open flume. 

The arrangement of the plant is shown in the accompany 
ing plan. The water-wheel shafts are on opposite sides of the 
generator shaft, spaced 10ft. from it and about 5ft. below 
it. Sprocket drums of 2in. pitch were fitted to the shafts, 
and each connected to a smaller drum on the generator 
The drives 
being on opposite sides, the stresses on the generator shaft 
are equalised. The larger—driving—sprockets on the 
water-wheel shafts are 42in. diameter, with 65 teeth. The 
smaller—driven—sprockets on the generator shaft are 
30in. diameter, with 47 teeth. Each set of four chains 
is estimated to transmit 2500 horse-power, giving 5000 
horse-power in all on the generator shaft. The Rosecrans 


| Engineering Company, of Chicago, designed and installed 


this revision of the original plant. 

This is believed to be by far the most powerful chain 
drive plant in the world, the nearest to it being that at 
Indianapolis,, which drives a 1200 horse-power generator. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


WOMEN WORKERS AND APPRENTICESHIP. 


Str,—May I thank you for your interesting leader, empha- 
sising the grave importance of the problem of women’s labour 
to the future of this country ? I hope, however, that you will 
courteously allow me space for a few general comments from a 
woman’s point of view. 

You argue, very reasonably, that women, since they are liable 


| to cut short their industrial careers by marriage, are less desirable 


than male workers “as a business investment,’’ and must 
therefore expect lower wages and poorer prospects. So long as 
the worker is regarded simply as a profitable investment, your 
contention is, I think, unanswerable. But may I point out that 
no worker, man or woman, skilled or unskilled, is purely a 
business investment ? That is the difficulty at the root of the 
whole labour problem. The never-ceasing attempt to deal 
with the worker as a useful tool has always led, and always 
To estimate and reward the 


As a proof, I would cite the very existence of trade 
unions. It is precisely because workmen have been regarded 
as a purely business investment that they have combined in 
organised opposition to those very interests which you are now 
concerned to protect. The process will be repeated—is being 
repeated—in the case of women. However willing a woman 
may be to sacrifice her industrial interests, in view of her greater 
destiny as a wife and mother, she is increasingly aware that no 
. A somewhat paralle! 
case is found in the soldier’s claim, recognised by all patriotic 
employers, to some provision against industrial loss. To penalise 
a woman’s liability to perform the greatest of all services to 
the State will strike her, rightly or wrongly, as unjust ; and 
therefore the prospect of her resistance and its justification from 


| her own point of view are elements which no employer can 
| afford in the long run to leave entirely out of account. 


I am not so foolish as to deny that the wages of labour will 
always be regulated by its value and efficiency ; but that value 
must depend in a large and increasing measure upon the workers 
freedom from serious unrest, and upon a relationship between 


| employer and employed based upon their recognition of each 
| other’s just demands, not merely as industrial machines, but as 


co-operating human beings. 
Great Missenden, October 4th. 


CHEQUES. 


Srr,—A printed receipt form on all cheques would be par- 
ticularly useful at a time like the present, when office staffs are 
depleted through enlistments and increased postage charges 
are proposed. Preferably the receipt should be printed on the 
back of the cheque, for then one signature serves as an endorse- 
ment and a receipt. The wording could be :— 

Received from 
the amount named on the ‘face hereo f. 
The signature of payee— 


Cc. C. Lyon. 


Stamp 
SHITE CREM TON aN eae ealeees for £2. 
or over. 


This receipt is also the endorsement of the cheque, and is the only 
acknowledgment required. 

The paid cheques can be pasted on the counterfoils in the 

cheque book, and the receipts are thus kept in handy form for 

audit purposes. 


Manchester, October 5th. ACCOUNTANT. 
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RAILWAY MATTERS. 





Tr is stated that the clerical staff of the Midland Railway 
Company employed at its headquarters in Derby number 
»700, and the men employed in the locomotive, carriage, 
wagon, signal and other works are between 11,000 and 
12,000. 

Tue North-Eastern Railway Company has decided that, 
for the present, the position of Docks Engineer, until 
recently held by the late Mr. Charles Watson, shall not 
be filled. The chief @ngineer of the company will take 
charge of the dock engineering work in the meantime. 


Tue misfortunes of the Highland Railway Company, 
due to shortness of men and of locomotive power, to which 
we have of late more than once referred, have been added 
to by the main line in several places being swept away 
or damaged by the heavy floods that occurred about a 
fortnight ago. 

THE gross earnings of the New South Wales Railways for 
the year ended June 30th last were £7,616,511 and the 
expenditure £5,311,162. The former figure, when com- 
pared with that of the preceding year, shows a decrease of 
£125,730, and the latter a decrease of £98,658. For the 
previous year an increase in receipts of £993,256 was 
recorded, and the loss this year is due partly to the war and 
partly to the drought. The ratio of working expenses to 
receipts was 69.73 per cent. 

Tue traction current employed in the London and 
North-Western Company’s electric train service between 
Willesden and. Earl’s Court has been tapped to supply 
power for several purposes connected with the erection 
of the large new carriage shed now being built at Willesden. 
It, for instance, drives the machinery in the carpenter’s 
shop, hoists the brick barrows to the top of the scaffolding, 
and drives a crane used for unloaded material delivered 
by barge on the Grand Junction Canal at the Mitre Bridge 
Wharf. 

Tue report for the year ended December 31st last of the 
Union of South Africa Railways says that the Administra- 
tion had contemplated the electrification of certain sections 
of the railway, and a decision was arrived at to obtain the 
services of an eminent consulting engineer to study the 
local problems and conditions on the spot and thereafter 
submit a comprehensive report. Unfortunately, the 
condition of affairs in Europe and in South Africa had 
necessitated a postponement of the Administration’s 
proposals. The matter was one which should receive 
early attention after the cessation of hostilities. 


We have before noted that if it had not been for the | uf 3 ‘ - 
| platinum purity which permits a rapid estimate to be made 


Carr Bridge disaster, which was caused by an abnormal 


storm, and might be regarded as an “act of God,” and | 


which caused the loss of five lives, last year’s record, in 


which only one other passenger was killed, might have | J : r 
| of platinum ware. The losses in weight on heating and 


| after acid washing have been determined for several 
| grades of platinum crucible, including pure platinum, 
| and ware containing iridium or rhodium, and also iron. 


been included in the exceptionally good years with 1901, 
1908, and 1909. No passenger was killed in a train acci- 
dent in the first two of these years, and only one in the last. 
The number, 322, injured during 1914 has, however, only 
once—in 1908—been bettered. In the latter year 283 
were injured. The next best record is the 324 of the year 
1897. 

THE new terminal station of the Central Argentine Rail- 
way Company in Buenos Aires has a 





“train shed” | 97 milligrammes per hour per 100 square centimetres of 


250 m. (820ft.) long, covering five platforms which serve | 


eight platform lines. 
roof, being 350 m. (1148ft.) long, while the remainder are 
250m. (820ft.) long. Provision has been made for two 
additional platforms to serve four extra platform lines. 


Two platforms extend beyond the | 


The “ grand hall” giving access to the platforms is 140 m. | 


(460ft.) long, 25 m. (82ft.) wide, and 19 m. (62.3ft.) high. | 


The booking hall is 61m. (200ft.) long by 18m. (59ft.) 
wide, and is 20m. (65.6ft.) high to the vaulted ceiling. 
The total mileage of running line and sidings in the station 
and the adjoining goods yard will be 24 miles. 


THE Italian State Railways are introducing a new type 
of electric locomotive, designed as 2—C—2, for high-speed 
service on lines with many curves, such as those in the 
Ligurean Riviera. Twenty-four of these locomotives 
have been ordered, eighteen of them from the Tecnomasio 
Italiano Brown-Boveri of Milan, with the mechanical 
parts partly from the Officine Meccanische of Milan and 
partly from the Stabilimento Breda, near Milan. The 
other six will be supplied by the Construzioni Meccaniche 
di Sarrono, with electrical equipment by the Maschinen- 
fabrik Oerlikon, Switzerland. ‘They were designed by the 
State Railway Department, and the construction is sub- 
stantially identical in both lots in order to meet the require- 
ments of the electric traction services. 


Ir the number of passengers killed in the Quintinshill 
accident be accepted as 225, the number killed in train 
accidents during the present year is 252 :—Ilford, January 
Ist, 10 ; Kinsale, January 28th, 2; Smithy Bridge, March 
18th, 3; Quintinshill, May 22nd, 225; Pollokshaws, 
August 14th, 1; Weedon, August 14th, 10 ; Newark, Sep- 
tember 6th, 1. Our previous worst year was 1889, when 
88 passengers were killed, including 80 in the Armagh 
accident. In 1874 86 were killed—a record that led to the 
appointment of the Royal Commission on Railway Acci- 
dents. The Tay Bridge was blown down in 1879, and that 
accident accounted for 73 of the 75 fatalities of that year. 
The worst years in the United States since the Inter- 
State Commerce returns were started were 270 passengers 
ry in train accidents in 1904, 350 in 1905; and 410 in 

a 

In Table I. of the Annual Report on Railway Accidents 
there is an item showing that 84 persons ‘“‘ on business at 
stations, &c.,” were killed during 1914, which was an 
increase of 40 over the figure for 1913. As for the first half 
of the year 1914 there was a decrease of 10 when compared 
with the first half of 1913 there must have been-an increase 
of 50 in the second half. This is, no doubt, accounted for 
by the large number of sentries guarding railway bridges, 
tunnels, junctions, &c., who were knocked down and killed 
by trains. This became so serious a question that the 
Railway Executive Committee had a list of ‘ Dont’s”’ 
issued to the men to warn them of the dangers of their 
duty. That this was effective is suggested by the fact that 
in the first quarter of this year the number killed was 16 as 
compared with 36 killed in the third quarter and"34 killed 
in the last quarter of 1914. 





NOTES AND MEMORANDA. 





A stMPLE form of viscometer has been devised by Mr. 
Alan Speedy. . It consists of a glass tube, of which a 
portion is drawn out into a capillary, which is then bent 
into a U. A sufficient length of the tube to cover the 
U completely is set vertically in the heating liquid. A 
small quantity of the material to be tested is filtered into 
the tube and allowed to reach the same level in both limbs. 
It is then sucked up to a mark in one limb, and the time 
it takes to fall a fixed distance is carefully measured. 
The results obtained with this simple appliance agree 
very closely with those given by the Dunstan apparatus. 


WHEN transformers of iarge capacity are installed 
attention should be paid to arrangements for quick drain- 
age whenever it becomes necessary to discharge the oil from 
the castings. The cost of completing a piping installation 
designed to carry the oil outside the building is small in 
proportion to the usual benefits, and is preferable by far 
to drilling one or two holes an inch or so in diameter in the 
transformer compartment near the floor and trusting to 
such small outlets for the removal of oi] in emergencies. 
Sometimes an elaborate concrete compartment is drained 
in this way, and the provision for outflow of oil made so 
small that nothing like satisfactory working can be had 
when the occasion arises. Quick-opening valves and 
complete piping of liberal size are worth their moderate 
cost many times over in sub-station and generating plant 
transformer bays. 


ACCORDING to the Chemical Trades Journal an interesting 
experiment is now under way at the sulphur mining plant 
at Bryan Heights, near Freeport, Fexas. The purpose is 
to effect a large economy in the heating of mine water. 
Starting with the fact that the normal temperature of the 
ground water in the geological formation is 105 deg. Fah. 
at all-seasons of the year, it is proposed to substitute this 
for the water now delivered to the plant for heating, the 
temperature of the latter varying with the season from 
40 deg. to 90 deg. Fah. The raising of the latter water 
to a temperature of 336deg. Fah. from 40 deg. Fah. 
obviously consumes much more fuel than to raise it from 
105 deg., and advantage will be taken of this. The ground 
water, however, contains scale-forming substances, and 
special equipment has been designed to prevent the pre- 
cipitation of this scale within the plant. 


Ar the suggestion of a committee of the American 
Chemical Society, the United States Bureau of Standards 
has made an experimental study of the quality and purity 
of platinum utensils, such as crucibles, wire gauze, dishes, 
&c., and has developed a delicate thermo-electric test for 


of the amount of included foreign matter, such as iridium. 
* 


or iron, without injuring the article tested. This thermo- 
electric test is being generally adopted by large purchasers 


From the results of this investigation it is now possible to 
predict very closely what will be the loss in weight of a 
platinum crucible when heated, thus eliminating a serious 
source of uncertainty in exact analytical chemistry. 
Ordinary grades of platinum are found to lose from 0.7 to 


surface at 1200 deg Cent. Curiously enough the small 
amounts of iron always present in platinum are found to 
bear no simple relation to the magnetic properties. 
Suggestions are also given concerning specifications for the 
purchase of platinum crucibles. 


In a paper read before the Engineers’ Society of Penn- 
sylvania, Mr. T. F. Bailey, of the Electric Furnace Com- 
pany of America, gave a review of the development of 
the electric furnace in the United States. He mentioned 
as a type of furnace with a great future before it : the electric 
soaking pit for steel ingots in rolling mills. Electric 





pits, he said, showed a great saving in cost of operation 
as compared with gas-fired pits for the same work. He | 
gave some calculated results for a four-hole electric pit 
holding sixteen 34-ton ingots, through which 648 tons | 
passed in 24 hours. When the ingots are stripped hot | 
and the interior is still molten the energy required would | 
be less than 20 kilowatt-hours per ton of ingots. However, 
if the temperature was 1650 deg. the consumption would 
be 100 kilowatts per ton. For cold ingots 315 kilowatt-hours 
per ton would be required. The author also dealt with 
reheating furnaces, for which, he said, the resistance type 
—in which the heating element is quite separate from the 
material heated—was of great use, because of the precision | 
with which the temperature could be regulated, though the | 
cost of heating was sometimes higher than in combustion | 
furnaces. He mentioned the automatic continuous type, | 
in which the material treated when brought to the desired | 
temperature is automatically discharged into the air or 
some other quenching medium. 


On account of strikes and other interferences with supply 
and transport of coal it is necessary to store large quanti- 
ties for central stations. At the Hammersmith Borough 
Council’s station coal stocks have overheated, both those 
of best Welsh and semi-anthracite dry coal and, later, 
small Midland coals for mechanical stokers. There is 
little difference whether the coal is in the open or under 
cover. Once overheating takes place combustion can 
hardly be prevented except by submersion under water, 
so that storage of coal under water in large tanks was 
suggested. Two years ago the Hammersmith Borough 
Council decided to store coal in this way in five separate 
tanks holding 1500 tons each. To divide the storage 
space is an advantage, as it is possible to empty one tank 
entirely each year for examination and anti-rust treatment 
without serious interference with permanent stocks. Coal 
and water will be pumped in together, and the surplus water 
returned to the coal and water-mixing tank at the wharf. 
Three tanks will be kept full as reserves ; the other two 
will receive new coal daily, water will be drained off, and 
in twenty-four hours the coal will be ready for use. The 
daily requirements will be extracted by grab and jib 
crane. The expense of this scheme is justified by the | 
guarantee of continuity of supply to consumers, and the 
avoidance of paying panic prices on the outbreak of 
troubles. In submerged storage the calorific value of coal 
is maintained. 


| 
| 








MISCELLANEA. 





In connection with the scheme~for capturing trade 
formerly in the hands of German or Austro-Hungarian 
firms, the Board of Trade announces that a further list 
—wNo. 40—is now ready. This contains details of articles 
in respect of which inquiries have been received for names 
of manufacturers or producers. 


THE 7000 wireless ship stations in the world require over 
15,000 licensed men to operate them, while over 1000 land 
stations with a working force of 3200 men are required to 
handle the business which originates on board, or for, these 
vessels. The records of the United States show that 
about 2000 amateurs have been licensed in the past few 
years to operate their own stations. All the best equipped 
warships carry wireless, and a fair estimate of the number 
of navy vessels at war so equipped is Great Britain, 500, 
Germany 200, Italy 200, France 180, Russia 110, Japan 70, 
Austria 60, and the United States over 300. 


Tue Technical Section of the American Paper and Pulp 
Association is offering four prizes of £20 each for the best 
papers on the following practical problems met with in 
paper-making :—(1) The various causes for the deteriora- 
tion of the Fourdrinier wires and steps to be taken in the 
prolongation of the life of the wires. (2) How can the 
pitch in sulphite pulp be eliminated ? (3) The effect of 
the order and time of adding alum, rosin and colour on 
the retention of colour. (4) The retention of the various 
mineral fillers used in papermaking and their effect on 
the life of the machine clothing and the quality of the 
paper. 

Owr1ne to the large number of applications for elec- 
tricity, the Simla Municipality is now extending the area of 
supply considerably. The work is well in hand, and bigger 
transformers are being installed in all the sub-stations in 
Simla, while at Chabba arrangements are being made for 
the erection of a new 500 kilovolt-ampére alternator, which 
is expected to arriveshortly. The scheme includes the fitting 
up and supplying of energy at one rupee per lamp per 
month up to a maximum of five lamps, whether the con- 
sumer uses it by day or by night, and quite a large number 
of shopkeepers on The Mall are already availing them- 
selves of it. 

AccorDING to the United States Consul at Amsterdam, 
the principal gas works at Akkrum, in the province of 
Friesland, is extracting gas from peat mixed with coal. It 
is stated that if peat alone were used the retorts would 
become too hot, because of the steam created by the 
moisture always found in peat. Accordingly the retorts 
are filled. with two parts by weight of coal to one part 
of-peat. The gas is declared to be of excellent quality. 
The peat.is entirely consumed in the process, and therefore 
yields no by-products, as coal does in tar and coke. But 
the use of peat is a great saving of coal, which is important 
in Holland now, with all coal, and particularly gas coal, 
scarce unless imported from a great distance at heavy cost. 

THE Controller of the Patents Office has replied to a 
complaint by the Hull Chamber of Commerce that enemy 
aliens, particularly Germans, are still able to take out 
patents. He writes :—‘‘ The alteration of the practice 
of suspending the acceptance of complete specifications 
filed by alien enemies was made on June Ist last. In 
consequence of representations made to this office it was 
felt that the publication of these specifications should be 
made at the earliest possible moment. I would add for 
your information that the declaration as to nationality 
is still required in all cases, and the subsequent treatment 
of the case is dependent upon the nationality of the 
applicant.” : 

THE War Committee for vegetable and animal oils, 
which has been entrusted with the administration of this 
year’s harvest of all German oil fruits in the interest of 
national nourishment, has been compelled to withdraw 
supplies of oils and greases from certain industries, and 
has recently decided to ascertain whether any other 
sources of grease could be opened up to meet the situation. 
It is pointed out by the committee that a question of high 


| economic importance is the recovery of grease from 


domestic and other wastes. The problem of providing 
a definite and practical grease separator is said to have 
been solved, and the committee recommends the apparatus 
devised as being the most suitable for eliminating grease 
from these effluents. The recovered grease is intended for 
the soap and stearine industries. 

THE annual memorandum issued by Mr. C, E. Stromeyer, 
chief engineer to the Manchester Steam Users’ Associa- 
tion, contains a reprint of the Association’s leaflet on 
** Advice to Boiler Attendants,” followed by comments 
addressed more to owners of boilers. Mr. Stromeyer 
discusses in detail the several items in boiler expenses. 
such as coal bill, repairs and renewals of boilers, stokers, 


| feed-water heaters and economisers, and in a general 


summary he shows that the annual expenses for an average 
size boiler may, under favourable conditions and good 
management, be as low as £394 per annum, and as high as 
£700 if adverse conditions are coupled with bad manage- 
ment. The sources of these expenses, and the means for 
reducing them,. are discussed in the concluding portion 
of the memorandum, which deals with the smoke nuisance, 
with burning qualities of coal, the clinkering qua.ities 
of their ashes, with the wasting of firebrick furnaces, and 
with grease, scale and corrosion. 


Str Joun Strwon, in reply to a question in the House 
of Commons recently, said that the reduced lighting in 
the metropolitan area had been most carefully studied, 
and the scheme adopted was based on the result of repeated 
observations alike from the air and from the ground. 
The main object to be aimed at was uniformity rather 
than absolute darkness, and it was a matter of great 
importance.that the scheme should be applied equally 
in all parts of the area, exceptional darkness being as 
likely to prove a distinctive mark as exceptional bright- 
ness. Private citizens and local authorities had shown 
themselves generally willing to accept the application 
of the scheme, and the lighting orders made to give effect 
to it, but as some cases of local departure from the scheme 
had come to his notice, he was proposing to make a fresh 
order defining more exactly some of the requirements, as, 
for instance, in the matter of lights in private houses 


| and giving the police increased power to enforce it. 


























= NOLLVI8S-€NS NOILONO® MVHdVIO dO WOLMAINI La8 ONIONVHO-AONEODAYA SHTATad-TOna 
oo 
e 
D ° 
oe 
amr 
oa 
_ 
Z 
e 
O NZ ‘O'V—NOLLVIS-2N8 OOTUALVM NI SHSLYAANOOD AUVLOU NOLLVLS-40S OOTULLVA 
Zz 
~ 
~ 
x 
e 
iii 
| wills 
ii 
ae (Lee abod aa8 uouydrsosap 40,7) 
= ° . . . r 
> SHNIT NVANXUNAOS UME AGNV I GQHL AO NOILVOIAIYULOXLTS 














Ocr. 8, 1915 


THE ENGINEER 


343 














AGENTS ABROAD FOR THE SALE OF THE ENGINEER. 





RES.— Cangallo 541, Oficina, 14. 

BUBNOS ty $y wire, Shasighal and Hong-Ko! 
Cons Tigre Pass, Paaat Tan “tow BryLanper, y b chive. Bis 

= cx aNnD Br "1 
were 5 “wor axp ag ye "Rue de la Bani que, Paris. 

LOT 
ComBRIDGE anv Co., Bomba; Puan anv Co,, Liwirep, Bomba: 

nepla Sanne, Sse as 5p Ca, Coles ca ; Fuarmit Tazves, Corso 5 ie 

LO. m 's 
quant. "Se, Rome: > Frarenu “Turin ; ‘Uuatco Horru, Milan, 


ie, Daraae a5 Reontty 2 eples, 

wo Wausn, Linirep, Yoko! 

—_— as ete ap Co., Tokyo and Yokohama. 
RUSSIA.— _é ee Nevsky Pros: 


4 
TO CORRESPONDENTS. 





avoid trouble confusion, we find it necessary to inform 
that letters sina ea tate epee 
Sirorted bu the trltay to bimadlf, and 


o@ All letters intended for insertion in THE ENGINEER or containing 
should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 

te can be taken of anonymous communications. 





AFRICA.—Wa — anv Sons, Linrrep, 7, Sea-street (Bo haw Tey 
Cent: . eee Agency, Limrrep, Johannesburg, ‘Dur yo and at 


all th 
Canam; News Agency, 52, Pritchard. det Johannesburg ; Hanpet 
House, Luurep, Eloff-street, Johann 
Tus Enoeer is filed at the offices ‘of Mr. Victor 8. Wetrorp at 
Johannesburg and Durban, Natal. 
AUSTR: ALA axp Gorton, Lure, Melbourne, Sydney, Brisbane, &c. 
Me.vitte ann Movuien, Melbourn 
TURNER AND ee. Hlunter-sireet, Sydney. — 
DA. rp anxp Sons, Lrurten, Manning-chambers, Toronto. 
CANA Gor: axp Goren, to. Bay-street, Toronto. 
Seommey ews Co. 40 — st. Jamos-trect, Montreal. 


Toronto News Co., paren, Ete 
Bhaughioasy-bu en) McGill-street, Montreal. 


Seits Lruirep, 
REN AND ~Genven axe’ Govon, L Wellington and Christeburch, 
ZEALAND.—Gorpon anp H, Limtrep, Wellington an istchure 

cated Urton anp Co., Auckland ; Cuato, J. W., N 

JAMAICA. —SoLLes AND «ino, K. 

STRAITS SETTLEMENTS.—Keuiy anp _ Luurrep, Sin 

UNITED otasen OF AMERICA.—InrernationaL News ¢o., par 85, Duane- 

ro New York ; Sunscrirrion News Co. Chicago, 

ADVERTISEM INT REPRESENTATIVES FOR THE UNITED STATES.— 

Rota: - od Co., iaaiides Building, 123, West Madison-street, 
i hicago, 


- 








Subscriptions received at all Post-offices on the Continent, 








SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :-— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


CLOTH READING CaSEs, to hold six issues, 2s. 6d. hs post free 2s. 10d. 

If oye occur, an extra charge of two shillings and sixpence per annum 
will be le. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Fenslon Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made pa | to THE ENGINEER and 
accompanied by letter of advice to t 

THIN PAPER COPIES. 
Half-yearly. £0 188. 
Yearly.. £1 16s. 


THICK eas os. 
0d. — . 3d. 
Od. Os. 6d. 


(The difference to cover me postage.) 
Canadian oye tape t <= 
Thin paper —: = 


é ” ” 


ADVERTISEMENTS. 


my The charge os Situations O: Same and Wanted Advertisements of 
four lines and under is three lings, for every two lines afterwards 
one shilling and sixpence ; odd lines are charged one shilling. When 
an Advertisement measures an inch or more the charge is ten shillings 
perinch. The rates for all other classes of Advertisements, other than 
those mentioned above, are included in ‘‘ THE ENGINEER Directory,” 
which is sent post free on application. All single Advertisements 
from the ener ed must be a panied by a remittance in payment. 
Serial rs can r the text pa Py illustrations as desired, 
— to the approval of ihe Proprietors of THE ENGINEER. Alter- 
nate Advertise’ its will be inserted with all practical re ity, 
but regularity cannot be guaranteed in any such case. All except 
weekly Advertisements are taken subject to this condition. 


£1 11s. 6d. per annum. 
£1 16s. Od. ,, »” 


Advertisements cannot be inserted unless delivered before 
Five o'clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Monday morning in 
each week. 

Letters relating to Advertisements and the Publi 


shing Department o, 
Paper are to be addressed to the Publisher, Mr. Sydney White ; 
other letters to be addressed to the Editor of THE ENGINEER. 


the 
73 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 








PUBLISHERS’ NOTICE. 


*,* If any Subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the ‘paper ts obtained. Such inconvenience, 
if suffered, can be r d by ining the paper direct trom 
this office. 














CONTENTS. 


THE ENGINEER, October 8th, 1915. PAGE 

FLOop RELIEF IN THE HUAI RIVER DISTRICT OF CHINA. (Illus.) 

PAPERMAKING AND ITS MACHINERY. No. II. (Illustrated.) .. 332 
i Rae 





IRON AND STEEL —, No. II. (lustrated.).. : 3 
SCIENCE IN THE WAR AND AFTER THE WAR ai 
OBITUARY—William McLeod MeMillan .. Seer 
MACHINERY FOR THE PRODUCTION OF PROJECTILES. "No. VIL 

(Illustrated.) . a ‘ So: -s5 Te 
IRRIGATION WORKS IN MESOPOTAMIA |. . 33 
CUTTING-OFF ATTACHMENT FOR LATHES. (illustrated. ) 339 
Two LaRGE Lirt BRipGEs aT CHICAGO. (lllustrated.) . «one 
A CHAIN DRIVE oF 5000 a POWER FOR AN ELECTRIC 

GENERATOR. a pS é 340 
LETTERS TO THE EDITOR— 

Women Workers oma "Apprenticeship —C eee 340 
RAILWAY MATTERS .. . 341 
NOTES AND MEMORANDA . 341 
MISCELLANEA A 341 
LEADING ARTICLES— 

The Useful Strength of ee 343 

High-speed Steels .. ; 344 
LITERATURE . - g 344 
ELECTRIFICATION ON THE LONDON AND SOUTH-WES 

Rattway. No. III. (Lllustrated.) ‘ 34 
OILING CAR FOR WIRE-ROPE TRAMWAYS. (Illustrated.) |: 349 
LABOUR AND bho coed Wan ee Ree 4 349 
PROVINCIAL LETTER: 

‘The Midlands ae) Staffordshire ie 349 

Lancashire oe es Neca Gas 350 

North of England nf 350 

Sheffield ca 351 

Scotland 352 

Wales ae “Adjoining Counties 352 
AMERICAN NOTES 35% 
Law AND RNGINRERING : ‘Some POINTS or Contact — 353 
LONDON ELECTRICAL ENGINEERS, TERRITORIAL FORCE 353 
FORTHCOMING ENGAGEMENTS 353 
ENGINEERING INSTITUTIONS VOLUNTEER TRAINING CORPS 353 
CATALOGUES... ie; 
STRESS DISTRIBUTION IN ENGINEERING MATERIALS. “Alias... 354 
BRITISH PATENT SPECIFICATIONS. (Illustrated.) Se ae eee ee 
THE ACQUISITION OF ENEMY PATENT RIGHTS 35 
PaRAGRAPHS— 

Ministry of Munitions RRR NAD EA Votes, eer Steck aie’ Re 

A New Aeronautical Institution ©) 22 3) 1) 32 1) fi) 358 








a” We cannot undertake to return dr gs or manuscripts ; we must 
therefore request correspondents to keep ao 








THE ENGINEER. 








OCTOBER 8, 1915. 





The Useful Strength of Materials. 


To those whose knowledge of engineering science 
has been obtained from text-books and from work 
in generously equipped laboratories, such as are to be 
found attached to most of our colleges and universities, 
it may appear strange that there should still be 
trouble and doubt regarding the use and meaning of 
such terms as tensile strength, elastic limit, yield 
point, and so on. Yet in spite of the text-books and 
professors there is not one of these terms that is 
unambiguous, and in practice there is a considerable 
and an unsatisfactory degree of confusion in their 
use. This confusion in the employment of the terms 
is in large part due to a confusion of thought regarding 
them. Further difficulty arises from the fact that the 
text-book definitions have been framed with an eye 
on the elaborate equipment of the laboratory of the 
average college, and not on the much more simple and 
altogether rougher equipment to be found in the 
average works test house. In this country the 
position is particularly unsatisfactory, because we 
have no recognised authority to give us a lead. Some 
four years ago the Engineering Standards Committee 
made an effort to introduce standard definitions for 
the terms elastic limit and yield point. We believe 
these definitions did little to help the situation. 
Rather perhaps did they tend to make it more obscure. 
As we showed at the time, they were very loosely 
worded and were unsuited to the needs of practical 
works testing. So much so was this the case that a 
sub-section of the Standards Committee itself decided 
against including the definitions in its own particular 
specifications. How the position stands to-day was 
well exposed by Mr. W. B. Parker in his recent paper 
before the Institute of Metals. This paper dealt with 
specifications for the alloys used in making steam 
turbine blading. In the first portion of it the author 
had much to say on our present subject that is par- 
ticularly applicable to the testing of non-ferrous 
metals, and but little less so to the case of iron and 
steel. No one can study this portion of Mr. Parker’s 
paper without being reinforced in his opinion that 
standard definitions based on wholly practical lines 
are urgently required. 

If we subject a piece of metal to a gradually in- 
creasing load—say, in tension—we can in general 
recognise five points at which the behaviour of the 
specimen undergoes a change. These points, in the 
order through which they are passed, are the propor- 
tionality limit, the elastic limit, the yield point, the 
commencement of a localised reduction of section, 
and the final point of rupture. These points divide 
the history of the specimens into five periods 
ranges. In the first the metal is extending elastically, 
and directly proportionately to the loading. In the 
second it still behaves elastically, but the extension 
proceeds more rapidly than directly proportional to 
the loading. During the third period the deformation 
continues higher than it should be for direct propor- 
tionality to the loading, and further the specimen 
ceases to behave as a wholly elastic body. An in- 
creasing amount of the deformation produced within 
this range is of a permanent nature, and the material 
develops a growing amount of plasticity. In the 
fourth range all signs of elasticity disappear, and the 
deformation is of a wholly plastic and permanent 
nature. The fifth range marks the development of a 
localised phenomenon. No material known to the 
engineer is homogeneous and isotropic. There is 
always one point in it at which weakness will develop 
more quickly than elsewhere in its length. At this 
section the boundary of the specimen begins to fall in 
under the effort of the metal to accommodate the 
plastic flow and preserve its continuity. The 





slightest reduction of area at the section is sufficient 
to commence the final disruptive process. For if 
the area is reduced the stress on it will be correspond- 
ingly increased in intensity. With the area growing 
less and the total pull transmitted across it remaining 
constant, or even lessening somewhat, the plastic 
flow grows in pace until the falling in of the boundary 
can no longer proceed fast enough to preserve the 
continuity, and the specimen accordingly fractures. 
All this will readily be accepted as true for the general 
case. There is but one point which may occasion 
discussion, namely, the distinction drawn between 
the proportionality limit and the elastic limit. This 
distinction strikes a new note. Hitherto it has been 
the custom to regard the two limits as merged in one, 
and to speak of them jointly simply as the elastic 
limit. This fact illustrates very clearly the confusion 
which exists at present even among the greatest 
authorities on the subject. What warrant is there 
for saying that an elastic material is one in which 
the deformations are proportional—that is, directly 
proportional—to the stresses? There is certainly 
none in the scientific definition of the term elastic. It 
is conceivable that the strain should proceed faster 
than the stress—we can to fix the ideas imagine it 
as being proportional to the nth power of the stress 
where nis greater than unity 
should wholly disappear when the stress is removed. 
This is not only conceivable, but is almost exactly 
what occurs if rolled aluminium is loaded slowly and 
continuously through a low range. The assumption 
that the limit of proportionality necessarily marks 
the limit of elasticity is almost universally made— 
see, for example, Dr. Unwin’s text- book and the 
Engineering Standards Committee’s definitions. Were 
we bent on discovering why this should be so, we 
would look for the explanation in the misapplication 
of Hooke’s “‘ Law,” a law which defines an effect of 
elasticity and not the meaning of the term elasticity 
by itself. There are other practices besides this one 
which tend still farther to confuse the subject. 
Thus the yield point is frequently regarded as iden- 
tical with the proportional elastic limit. However 
near to the truth this may be at times in practice, 
the confusion of thought which the custom implies 
can only be regarded as regrettable. Again, tensile 
strength, maximum stress, maximum load, and 
ultimate strength are all used indiscriminately to 
indicate any one of what are really three or four 
independent quantities. 

In seeking to establish universally acceptable 
definitions for all these terms it will be necessary first 
of all to settle which quantity or quantities are those 
which really matter to the engineer, and which 
quantity or quantities are those which are best suited 
for practical use as determined by the restricted 
capabilities of the ordinary works test house. The 
two quantities or sets of quantities will not necessarily 
be identical. For ourselves we are of the opinion 
that the yield point and the points above it are of no 
importance whatever to the designer of an engineering 
structure. He must work within the first two 
ranges, for if the stress in any member exceeds the 
true, that is non-proportional, elastic limit, the struc- 
ture will contain the seeds of failure. The true 
elastic limit is thus indicated as the most important 
point in the behaviour of the test specimen so far as 
questions of pure design are based. On it all factors 
of safety should be based. But is it possible to deter- 
mine this limit without employing refined, delicate 
instruments and highly trained observers? We fear 
it is impossible. The limit is marked by the first 
appearance of permanent set, and to watch for this 
requires something more than a foot rule and pair of 
compasses. We might choose the proportionality 
limit as a substitute for practical determination. 
But the change from directly proportional to non- 
directly proportional elastic deformation would 
probably be even harder to detect than the first 
appearance of permanent set. It must further be 
borne in mind that the accuracy with which these 
two limits are located is merely a reflection of the 
accuracy of our measuring instruments. Were these 
instruments sufficiently sensitive it is possible, there 
is ground for believing, that the two limits would 
be found to be fairly widely separated, while carrying 
matters to a still finer degree of accuracy we might 
find that neither had any real objective existence at 
all. With a view solely to the facility of practical 
determination the maximum load borne by the 
specimen divided by the original cross-sectional 
area is certainly the best criterion to adopt as an indi- 
cation of the strength of the material, with the usual 
measurements of the reduction of area and percentage 
elongation for the appropriate purposes. But if this 
criterion be chosen, the designer, when he makes use of 
itand employs a factor of safety, should never forget 
that in doing so he is making the wholly unjustifiable 
assumption that the figure given by this test and the 
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elastic limit—the useful strength of the material, so 
far as he is concerned—are related to one another in 
a constant ratio. 


High-speed Steels. 


Tue high pressure at which engineering workshops 
both in the old and the new world are working, has 
directed attention to high-speed steel, and the paper 
on this subject which Professor C. A. Edwards and 
Mr. H. Kikkawa read before the Iron and Steel 
Institute could not have been presented at a more 
opportune moment. The intrinsic value of the con- 
tribution is high, and a very difficult subject has been 
treated without excessive attention being paid to 
those aspects which appeal more to the scientific 
metallurgist than to the user, and we may even say, 
in many cases to the maker of high-speed tool steels. 
No one yet can say that he understands with certainty 
why steels become hard under certain heat treatment, 
but by careful laboratory experiments it is possible to 
discover the external processes which lead to those 
internal physical changes which it is desired to bring 
about, and such experiments may even lead us a 
little further and show us on broad grounds why 
certain kinds of treatment are necessary. Thus, for 
example, although we cannot say what it is that 
tungsten does to harden steel, we have learnt that 
unless the temperature of the steel has been raised to 
a sufficiently high point to cause all the tungsten to 
go into solution the best results will not be secured. 


Hitherto there has been in practical use one method 
of testing tool steel. It is the expensive plan of 
cutting a standard bar and measuring the length 
of time that a given tool will stand up under a 
cut at a specified speed and feed. Dr. Carpenter 
suggested another method. He examined the steel 
microscopically, and was able by a consideration of 
its formation to estimate its value. Messrs. Edwards 
and Kikkawa have introduced a third method. 
They propose to put dependence on the ordinary 
laboratory tests for hardness, and in their own 
experiments they used the Brinell press. It is 
legitimate to doubt if this will be found entirely satis- 
factory, for hardness is not the sole criterion of the 
value of a tool. If it were we should give up temper- 
ing ordinary carbon tools and use them at full hard- 
ness. What is now required to establish Messrs. 
Edwards and Kikkawa’s method in the workshop is 
to correlate the figures and diagrams they have 
obtained with working results. It may be that the 
treatment which gives the greatest hardness also 
gives the best tool for cutting metal, but it would be 
well to prove that such is the case by actual test, and 
we may express the hope that one or other of the 
private or public laboratories that have the necessary 
means will repeat the treatment on actual tools, arid 
then test them for endurance by turning a standard 
bar. But whilst this further step in the investiga- 
tion is desirable, the lack of it does nothing to diminish 
the value of the work carried out by Messrs. Edwards 
and Kikkawa. It has long been known, Taylor 
knew it in 1906, that the curious phenomenon 
called secondary hardening is displayed by high-speed 
steel. If an alloy of the kind be heated up almost to 
the point of fusion and then cooled in air it reaches 
a certain degree of hardness. If now it be reheated 
to a lower temperature, within a fixed range, the hard- 
ness is not reduced as in the tempering of ordinary 
carbon steel, but is increased. It is to this very 
curious characteristic that Messrs. Edwards and 
Kikkawa have mainly directed their attention, and 
they have succeeded in establishing on a sure founda- 
tion what was only known somewhat vaguely before. 
Thus Taylor showed in the * Art of Cutting Metals ”’ 
that the higher the hardening temperature, short of 
melting, the greater endurance the tools displayed. 
The present investigations have pushed the matter 
further, and have shown that whilst a steel air 
quenched from 1050 deg. Cent. is harder than one 
quenched from 1350 deg. Cent., yet secondary hard- 
ness, which is but slightly marked in the former, is so 
great in the latter that it exceeds the hardness 
obtained by quenching from 1050 deg. The reason 
given, as we have already mentioned, is that at the 
lower temperature the tungsten does not go into 
complete solution, and the alloy—steel, tungsten, 
chromium—appears to behave as if tungsten were 
not present at all, its properties approximating to 
those of pure chromium steel. Some indication of 
the reasons of the curious variations in the properties 
of tools not hardened under scientific conditions may 
be derived from these facts, and still further light is 
thrown on them by consideration of the curves given 
in the paper. Maximum secondary hardness is 
obtained with all percentages of tungsten at a “ tem- 
pering ’ temperature between 500 deg. and 600 deg., 
if the tempering temperature be taken higher hard- 
ness falls off rapidly till it reaches a minimum at 
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784 deg. Cent. It then begins to rise again, and may | ing it—at least to those who are likely to aticmpt 9 


even approach the secondary hardness at about 
1000 deg. Cent. In this curious property of the 
curves to zig-zag, first falling then rising slightly, then 
falling greatly, and again rising to a considerable 
height may, no doubt, be found the solution of many 
mysteries. Messrs. Edwards and Kikkawa have made 
it clear, as it never was before, that there are two 
points of softness and two of hardness produced by 
tempering within a range of 1000 deg. Cent. 
Unless proper methods of measuring temperatures 
are used by the tool smith any degree of hardness 
within these ranges may be obtained. If the steel is 
tempered far below 600 the best result will not be 
obtained, if 600 deg. be exceeded the steel will become 
softer, if 800 be exceeded the steel will begin to harden 
again. The danger zone for the smith lies between 
600 and 800, for softening in that range takes place 
rapidly. The only safe plan is to use properly regu- 
lated furnaces for hardening, and since the best 
results are obtained for steels with very wide differ- 
ences in percentages of chromium and tungsten at or 
about the same tempering temperature, the furnace 
plant requires no elaborate means of regulating, and 
may be of a simple description. 

On one other point we must touch before leaving 
this valuable paper. Messrs. Edwards and Kikkawa 
measured the specific gravity of their specimens during 
their experiments, and found that the density de- 
creased as the hardness increased ; in other words, the 
volume augmented at the same time as the hardness. 
One would have anticipated quite the opposite—that 
as the material got hardness it would become more 
closely compacted, and we wait for more light upon 
this curious fact. Whether it can be put to any 
valuable service it is too soon to say, but the specific 
gravity follows the hardness so closely that it is not 
inconceivable that it might be used as an index. 
From another point of view the fact is scientifically 
interesting, for there is a tendency at the moment to 
look towards changes in volume to offer some explana- 
tion of the mysteries of hardness. 
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Steam Power. By Professor W. E. Dalby, F.R.S. 

E. Arnold. 1915. Price 21s. 

TuIs weighty volume of 760 pages must surely be 
acknowledged as the encyclopedia of modern informa- 
tion regarding steam and its use for the production 
of power. Its three-quarter thousand pages contain 
260 well printed figures, most of them diagrams of 
physical steam laws, but a large proportion of them 
descriptive of constructive details of steam plant. 
The object of the book is scientific, and is not to supply 
knowledge of all the concrete designs that have been 
in use, so that the figures showing construction are 
selected only as typical of the general technical 
principles explained in the text. Besides these there 
are two large scale diagrams intended to replace 
numerical tables in reading off physical quantities. 
Throughout the volume there are thirty-five Tables and 
seven “ Schedules.”” From the study of this quantity 
of materia] thestudent should become master of the sub- 
ject, because everywhere the matter is of real practical 
importance ; while a complete review of it might occupy 
several dozen columns of this journal. It is, in fact, 
monumental evidence of the indefatigable and intelli- 
gent industry of the author both in his researches of 
what has been done by others in this science and in his 
own original investigations, which have been by no 
means inconsiderable. His sources of information 
extend beyond Britain to America, France, and Ger- 
many. In view of present conditions it is curious and 
interesting to note that he draws much more from 
French and American than from German sources. 

The book is well arranged, with the parts in logical 
sequence. It is well written. The diction is always 
clear and unambiguous, and it is usually concise. 
When there is departure from the latter high quality 
it may be attributed to anxiety to avoid the barest 
possibility - of misunderstanding. There is here 
apparent the style of the conscientious lecturer who 
is determined that not the dullest of his students shall 
have the smallest excuse for mistaking his plain mean- 
ing and who, for the attainment of this end, sacrifices 
the elegancies of brevity. It should be remembered 
that in treating a complex subject, often developed 
by mathematics involving many variables, it is diffi- 
cult to keep clear hold in the memory of all that has 
preceded any one stage of an investigation ; and that, 
therefore, in teaching an average class of students it is 
unavoidably necessary to keep on reminding them not 
only of the results already arrived at, but also, even, 
of the exact meanings of the various quantities reférred 
to. Such repetition in lecturing on complex technical 


subjects is not only excusable but necessary. Whether 
it is needed in a printed treatise to the extent to 
which it is indulged in the volume under review, 
where the repetition often occurs even in the course 
of a single sentence, is doubtful. If it had been avoided 
to a larger degree the bulk of the book might have 
been considerably reduced, as also the labour of read- 


thorough study of it. 

The first chapter is devoted to a general description of 
the whole functioning of a steam plant from the boijey 
furnace to the condenser and air pump and the rationa| 
relations between its various parts ; to the means of 
measurement of the activity and the efficiency of eac), 
part ; and to the conservation of energy which domi. 
nates the relations between the parts. There is here 
employed Professor Dalby’s pictorial representation 
of the heat-energy flow through the plant as a stream 
which breaks up into branches as in the delta of a 
great river before these branches finally discharge 
into the universal ocean beyond the plant. It js 
decidedly useful to implant clearly this idea early jp 
the student’s mind to prevent him falling into the 
snare suggested by the utterly false idea of the “closed,” 
that is, recurrent, Carnot cycle, which does noi truly 
apply to any heat-power plant. » 


The second chapter treats specially of steam oilers 
in the same rational way. In both chapters abund. 
ance of practical information as to performance js 
given, and continual use is made of it to supply the 
bases of general scientific principles and particularly 
the physical limits of possible efficiency. 

It is curious to observe that, while full attention js 


paid to the function of superheaters and their possible 
utility, one does nct find throughout the whole volume 
anything but the barest references to economisers, 
The importance of this omission seems to have been 
entirely overlooked by the author. Any estimate of 
the maximum practicable overall efficiency of a steam. 
power plant which does not take into account the 
assistance due to economisers is very far from accurate, 
The omission is probably due to Professor Dalby’s 
personal experience having drawn him chiefly towards 
the study of locomotives, in which, until quite recently, 


only economisers of the simplest kind have been found 
practicable. 

The third chapter is devoted to what is called the 
‘“‘ motive power circuit,” that is, to the steam engine 


proper, although it is important to remember, what is 
too often forgotten,that the P V work is done in the 
boiler and that the engine is only an instrument for 
transmitting this part of the mechanical work from 
the boiler to the piston and crank shaft. In this 
chapter the full detailed theory of thermodynaniics is 
developed, and the numerous diagrams and tables of 
the ‘‘ properties of steam "’ and the working results of 
these properties are given. Chapter IV. details the 
actual performances of steam engines, and explains why 
the losses cause them to be less than the maxima 
obtainable according to thermodynamic theoretical 
laws. It also develops formulas for calculating the 
cylinder volume for prescribed horse-power and speed 
under given conditions. The fifth chapter is devoted 
to condensers and the “‘ cooling circuit.’’ The whole 
plant is analysed into the “ Heating,” or heat-energy 
supply, circuit, the ‘* Motive” circuit in which 
mechanical power is extracted, and the ‘‘ Cooling,” or 
heat discharge, circuit. 

Chapter VI. makes special application of the pre- 
ceding results to locomotives. Chapter VII. develops 
the pure dynamics of the engine, including the 
mechanics of fly-wheels and governors. The next 
chapter deals with the dynamics of railway trains, and 








the next with the balancing of engines : both of these 
having been special subjects of personal study by the 
author, as also has been that of valve gears, which 
forms the matter of the tenth chapter. Then follows 
a chapter on the high-speed flow of steam, and the 
next and final chapter contains the application of the 
laws of such flow to steam turbines. 

After this appears a list of 186 exercise problems 
for students, in each case the numerical “ answer” 
being inserted. There is then an appendix of Tables of 
Dry Saturated Steam calculated by Professor Callendar 
from his special characteristic equations for steam, and 
a short table giving quantities from which results for 
superheated steam may be calculated. At the end 
one finds a full Index, occupying 16 pages. 

The printing of the book is excellent and worthy 
of the importance of this monumental effort. but 
here and there curious misprints occur. For instance, 
in the middle of page 50 we find the word “fuel” in- 
stead of ‘‘ heat’; and at the foot of page 93. it is stated 
that 15 per cent. excess of air in the furnace was the 
average in Professor Goss’s series of locomotive tests, 
this being alongside the statement that the actual 
measurements varied from 17 to 55 per cent. ‘The 
average can hardly be less than the minimum. 

The author seems to have little respect 
calorimetric measurement of the heating value of 
coals, and devotes exactly one page out of 760 to this 
subject. He complains that the sample burnt in the 
calorimeter is ‘“‘ microscopic,” and suggests that a full 
truck-load burnt would be a fairer “sample.” Here 
he is hardly fair. The responsible calorimetrist selects 
several apparently average samples from each of 
several trucks, crushes all these to powder, mixes 
the mass of this powder thoroughly, dries by 
evaporation a large portion or the whole of this 
mass and notes the average percentage wetness, 
and then mixes the mass again before taking from 1t 
his small sample—or three small samples—for testing 
in his calorimeter. Since the stuff is ground to a very 
fine grade of powder, he obtains in this way a g0 vd 
approximation to a fair average sample. The process !s 
greatly improved when the gangue dirt is thoroughly 
removed by washing or otherwise from the large 
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gamplc mass and this dirt weighed by difference, thus 
treating the water and the dirt in the same manner. 
The calorimetric heat measurement is of no use 
without taking into consideration both the wetness 
and the dirt percentages in the mass sample used nor 
without considering that these two elements vary 
largely from truckload to truckload delivered. We 

however, that calorimetric tests are not gene- 
rally reliable for accuracy either as to average or as to 
the particular sample tested. This is the fault of the 
caloriineter, to whose measurements as read has to be 
applied a quite absurdly large “ correction ” to allow 
for instrumental loss of heat. Chemical analysis is 
well known to yield more reliable estimates of the heat 
value ; but it must not be forgotten that the sample 
chemically analysed is also “ microscopic ”’ in propor- 
tion to the mass whose average it is supposed to 
represt sot. 

Professor Dalby treats of the ‘‘ Available Calorific 
Value’ of fuels (page 105), and very properly points 
out the important limiting influence of the large pro- 
portion of inert nitrogen in the air supply to the com- 
bustion, this nitrogen carrying more than half of the 
heat discharged as “ waste”’’ to the chimney. He 
omits to point out the less but still important 
influence of the necessary air excess. Of course, the 
nitrogen is an irreducible, and the air excess is a 
variable and reducible item ; but its practical import- 
ance cannot be overlooked, and especially just because 
it is reducible by skilful furnace manipulation. Again, 
he limits the ‘* available ” heat by the steam tempera- 
ture in the boiler, heat transmission ceasing when the 
gases sink to near this temperature. This may be 
correct as regards the “boiler proper’’; but he is 
here dealing with the boiler plant as a whole, and the 
omission to make any reference to the large addition 
to the “available heat ’’ effected by the use of an 
economiser is serious. In all modern land plants an 
economiser is now regarded as an essential to economy ; 
and, indeed, in many water-tube boilers the two are 
built together in so intimate and close connection that 
they form structurally a single body. Also in some 
water-tube boilers the circulation of the water after 
entrance to the high-pressure section is so arranged 
that the water enters considerably below the tempera- 
ture of the steam, and is heated by the gases after 
these have done their best upon the water and steam 
at steam temperature. 


In treating of the ‘‘ Temperature in the Furnace,” 
page 107, Professor Dalby writes: ‘*‘ The heat pro- 
duced by the combustion of the fuel is carried initially 
by the products of combustion.”” Here he excludes 
from his calculations all the heat transmitted from the 
incandescent solid fuel by radiation, which really 
ranges from 20 to over 50 per cent. of the whole. It 
is not until he reaches page 125, having spent the 
intervening 17 pages in calculations on this basis, that 
he makes mention of this transmission by radiation ; 
and here he limits himself to the statement of Stefan’s 
laboratory formula for the law of radiation and a 
suggestion that an upper limit to the heat radiated 
from the flame in the furnace might be calculated 
from this law. This general section of the book con- 
tains a summary of Professor Dalby’s paper to the 
Institution of Mechanical Engineers, and much other 
valuable information from other sources. It includes 
references to the theories of stationary water and gas 
films on the two sides of the metal heating surfaces, 
which theories, if they have any truth in them, are 
certainly of no practical use, since it has been known 
for a very long time past that active circulation of 
both water and gas isa necessity in effective boiler prac- 
tice, and the circulations aimed at and attained are of 
an order of rapidity far above that needed to sweep 
both water and gas surfaces continuously clean of 
stagnant matter. Wherever stagnancy occurs the 
almost immediate result is overheating, burning, and 
collapse of the plates or tubes. This theory of heat 
transmission is, therefore, only good as a warning of 
what must be avoided at all costs. 


Chapter IIT.is an excellent and very thorough expo- 
sition of the ordinary orthodox thermodynamics based 
on the Carnot reasoning. It is a most useful chapter, 
because, outside the records of the learned societies, 
it is probably the only yet published account of Pro- 
fessor Callendar’s important work on the physical 
properties of steam and its results on engineering steam 
estimates. There is too much matter here to allow 
of any attempt to sketch the gist of it in these columns. 
It is enough to say that every student of steam engi- 
neering ought to read and master this development. 
Professor Dalby himself has done much to make Pro- 
fessor Callendar’s work available for engineering 
purposes. It should not be concealed that theCallendar 
steam theory requires in the course of its development 
several assumptions of which so far there is no direct 
experimental proof, the indirect proof consisting chiefly 
in the agreement of the calculations based on it of the 
relation between pressure, temperature and volume of 
saturated steam with the experimental measurements 
of Regnault. With regard to pressure and tempera- 
ture the agreement is very close; with regard to 
ve mh ime, the Callendar results show at high temperatures 
quite a decided deviation from the figures in Marks 
and Davis’ Steam Tables, which have been calculated 
by e wefully reasoned averaging and interpolation 
fron the most recent and most refined laboratory 
measurements. Fortunately, the differences are too 
small to be of- practical importance to the engineer. 





Callendar’s constants could be modified so as to bring 
the two into closer agreement. a 

In this section at page 179 there is given an equa- 
tion (19) for the latent heat ; and it is stated that in 
using this “‘ a provisional value of L must be assumed,” 
apparently because L appears on the right as well as 
on the left hand of the equation. We are unable to 
see any need of this. The factor multiplying L on the 
right hand is a perfectly simple one, and nothing 
appears easier than bringing this term over to the left 
and combining it with L, which stands there by itself. 
Again, at page 206 there are given two equations for 
I, the total energy, the second being derived from the 
first by “‘ neglecting the small term involving b.”” It 
should be pointed out that in the calculation of 
Table IIT. at page 744 this term is not neglected, and 
that it amounts to an appreciable item, at least at 
high temperatures. At 400 deg. Cent. it is over 6 per 
cent. of the whole variable part of the expression. 

To this part of the book belong the two large-scale 
diagrams inserted in a pocket in the cover. These are 
of special design by Professor Dalby. In one of them 
corresponding temperatures and total energies are 
co-ordinated by two uniform scales, not as usual at 
right angles, but set at 45 deg. to each other. In the 
space scaled in this way are plotted, as a network of 
curves, four sets of lines: (1) Horizontal lines of equal 
temperature, which are carried through the superheat 
zone only ; (2) horizontal lines of equal pressure at 
intervals of 51b. and 101b. per square inch on a marked 
scale—which is not a uniform scale—these being car- 
ried through the wet region only ; these lines being in 
this region also lines of constant temperature, which 
can be read off the temperature scale by projection ; 
the lines of constant pressure are continued through 
the superheat zone as nearly vertical curves; (3) 
curves of equal dryness, carried through the wet zone ; 
(4) adiabatic curves carried through both zones. In 
the other diagram, Total Energy and Entropy are 
plotted against each other rectangularly to uniform 
scales ; and the network of crossing lines are curves 
of equal pressure, of equal dryness, and of equal tem- 
perature. On neither diagram appear curves of con- 
stant volume. 

Of course a lot of approximate information can be 
read off diagrams of this kind, but we fail to see any 
superior advantages in either these of Professor 
Dalby’s design or other similar curves. The set of 
lines of equal value in any one particular quantity are 
plotted to scales which are not uniform, and, since the 
intervals are necessarily large, they are inconvenient 
for unavoidable interpolation. Moreover, each of 
these variable scales becomes inevitably crowded in 
one or the other part of the diagram, and so close that 
the graphic representation becomes practically useless. 
Again, all such diagrams are unavoidably confusing 
to read in comparison with the straight forward rect- 
angular form in which all curves are plotted to uniform 
seales. It really does not matter much whether 
temperature or pressure or volume or any other 
characteristic is plotted as the base ordinate. All the 
other quantities can be co-ordinated with these as 
curves to uniform scales at right angles to the base. 
By help of these scales it is quite easy to “‘ enter’ the 
diagram with any quantity of any kind and to pass 
from this to any other curve or curves of any other 
kinds. The only precaution needed is to avoid putting 
too many curves on one diagram ; the use of two, 
three, or four diagrams in combination is preferable. 

Towards the end of this section one finds a valuable 
discussion of the “‘ missing quantity ’’ and of cylinder 
condensation and valve and piston leakage, based 
chiefly upon Nicolson’s and Callendar’s experimental 
work. The subject is clearly expounded ; but it is 
disconcerting to be told that the expansion curves of 
actual indicator cards at first drop rapidly below the 
hyperbolic gas isothermal and later on approach it 
closely again and to be told at the same time that these 
actual curves can always be represented very closely 
by P V” = constant with a proper choice of the index 
n; these two characteristics being very obviously 
wholly incompatible. 

From page 334 to page 584 the book is occupied 
with the dynamics and the geometry of steam engines, 
including fly-wheels, balancing, valve gears, and 
governors. As the same author has published other 
books on these subjects, it is not necessary to review 
these sections here. They contain a very great deal 
that is useful, and indeed essential, to the intelligent 
student of engineering. 

The chapters on the high-speed flow of steam and 
on turbines follow very much the usual lines, and 
although they contain much matter of great interest, 
we have no further space in which to comment upon 
them. 

Two points of general importance remain to be 
briefly mentioned. The author follows the general 
practice of reckoning the theoretical or Carnot possible 
efficiency between the temperature limits of the steam 
and of the condenser. But he treats the whole plant, 
furnace, boiler, engine, and condenser, as one heat- 
power instrument. Why then does he not take the 
furnace temperature as the top limit of temperature ? 
The answer is simply because he adheres to the Carnot 
idea of “reversibility’’ as a possible criterion of “ per- 
fection,” that is, he ignores all the discussion that has 
taken place throughout a considerable number of 
recent years upon this fundamental subject. None 
of the so-called ‘‘ reversible’? Carnot processes are 
reversible as physical possibilities ; not only are they 





physically impossible, they are, besides, logical self- 
contradictions. They postulate a transmission of 
heat by difference of temperature and then demand 
that the action shall be carried out with no difference 
of temperatures ; also that the action is to be carried 
out either forwards or backwards with the same zero 
temperature difference. Curiously enough the only 
actual reversible thermodynamic actions we are 
acquainted with are those invariably cited by these 
theorists as examples of irreversibility, namely, the 
high-speed accelerated and decelerated adiabatic flow 
of fluids when the whole change of heat energy goes 
to the creation or destruction of kinetic energy in the 
fluid itself. Every day we can see thousands, or in 
the mind’s eye, millions, of cases of such flow in which 
a very close approximation to reversibility is actually 
attained. 

The second point is that Professor Dalby uses 
throughout a heat unit which, as far as the reviewer 
is aware, is peculiar to himself, namely, the heat 
needed to heat one pound of water through 1 deg. 
Cent. We heartily approve of the standard British 
thermal unit and also of the calorie, but we do not 
recognise any advantage in mixing up in this eccentric 
fashion English and metric units. 

The reviewer feels that any attempt to do real jus- 
tice to a volume so comprehensive as this is out of the 
question in the space at his disposal, but he trusts he 
may have succeeded at least in indicating the very 
high character and the monumental nature of the 
work. 





SHORT NOTICES. 

Fighting Ships, 1915. By Fred. T. Jane. London : 
Sampson, Low, Marston and Co., Limited. Price 21s. net. 
—This, the public edition of Mr. Jane’s valuable annual* 
as distinguished from the edition supplied to the order 
of his Majesty’s Government, is shorn of a considerable 
amount of its interest by the omission of the entire section 
devoted to the British Navy. This seetion will be 
published in due course and will be supplied free to all 
who buy the present volume and fill in a form provided. 
The arrangement is unusual, of course, but in the interests 
of the country sensible. The remaining sections show 
little alteration from last year, a natural consequence, 
no doubt, of the war. A portion of the work is devoted 
to a collection of photographic views of ships sunk during 
the war. The British losses are omitted. So are the dates 
and the manner in which the other vessels were lost. 
In the main sections we find mere notes such as “ Leipzig 
of this class sunk 1914.” To the student of naval warfare 
and architecture something more than this very brief 
account of the manner in which the vessels ended their 
careers will be of interest in the near future, when the 
naval side of the war comes to be studied as a whole. 
Where else should we expect to find at least the prime 
facts than in a reference work of this kind ? 

Modern Boiler-room Practice and Smoke Abatement. 
By J. T. Hodgson. London: The Railway Engineer 
Offices, 15, Farringdon-avenue, E.C. Price 3s. 6d. net.— 
At the price charged for it this serviceable book should 
receive many readers. It contains over 300 pages and 
over 200 illustrations. Its subject is treated on a wider 
basis than might be imagined from its title. For instance, 
it goes fairly fully into the nature and combustion of coal 
and the characteristics of air and water and a little more 
fully into the properties and characteristics of saturated 
and superheated steam. These and suchlike portions of 
a general nature have interspersed between them or are 
amplified by descriptive matter covering the design and 
use of a wide variety of boiler fittings and boiler-room 
adjuncts. Too many of the illustrations are obviously 
reproductions from makers’ catalogues to make the 
appearance of the book all that it might have been. The 
text, however, makes up for this shortcoming. No refer- 
ence, we notice, is made to the use of oil as a fuel. This 
omission is perhaps wise, for the subject is one clearly 
demanding separate treatment. 





BOOKS RECEIVED. 

The Callendar Steam Tables. By H. L. Callendar. 
London : Edward Arnold. 

The Theory of Machines. By R. F. McKay. London: 
Edward Arnold. Price 15s. net. 

The ABC of Electricity. By W. H. Meadowcroft. 
London: Harper and Bros. Price 2s. net. 

Tramway Track Construction and Maintenance. By R. 
B. Holt. London: The Tramway World. 

Structural Design. Vol. Il. By H. R. Thayer. London : 
Constable and Co., Limited. Price 16s. net. 

The Relation of Imports to Exports. By J. T. Peddie. 
London: Longmans, Green and Co. Price 2s. 6d. net. 

Waterworks Directory and Statistics, 1915-16. London : 
Hazell, Watson and Viney, Limited. Price 10s. 6d. net. 

How to Save a Big Ship from Sinking. By C. V. A. Eley. 
London: Simpkin, Marshall, Hamilton, Kent and Co., 
Limited. Price 3s. 6d. net. 

Industrial Nitrogen Compounds and Explosives. By G. 
Martin and W. Barbour. London: Crosby Lockwood 
and Son. Price 7s. 6d. net. 

Directory of Merchants and Manufacturers in India, 
1915. India: Rajkot, Kathiawar: Laxmichand 
Dossabhai and Bros. 3 rupees. 

Rivington’s Notes on Building Construction. In two 
volumes. Edited by W. Noble Twelvetrees. A new 
edition. London: Longmans, Green and Co. Price 
7s. 6d. net each volume. 

Practical Railway Working. By C. Travis, D. R. Lamb, 
and J. A. Jenkinson. Reprinted from the Railway News. 
London: The Boswell Printing and Publishing Company, 
Limited. Price 3s. 6d. net. 

The Rare Earth Industry. By Sydney J. Johnstone. 
With a Chapter on ‘‘ The Industry of Radio-active Sub- 
stances ” by A. S. Russell. London: Crosby Lockwood 
and Son. Price 7s. 6d. net. 











346 THE ENGINEER 


Oct. 8, 1915 


— — = —. 








ELECTRIFICATION OF THE L..AND S.W.R. SUBURBAN LINES 


(For description see opposite page.) 
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ELECTRIFICATION ON THE LONDON AND 
SOUTH-WESTERN RAILWAY. 
No. III.* 


Tne contractors responsible for building the power - 
house, the Waterloo, Hampton Court Junction, 
Sunbury aud Isleworth sub-stations were Walter 
Jones wud Sons, of 35, Old Queen-street, West- 
minster, 5.W., whilst the sub-stations at Raynes 
Park, IXingston, Twickenham, and Barnes were built 
py W. E. Blake and Company, Limited. The 
remainiig sub-station at Clapham ‘Junction is 
situated on No. 5 platform, and in view of the diffi- 
culty of delivering material the railway company 
undertook the building work itself. The sub-stations 
are 46it. wide, and the length varies according to 
the number of machines the buildings are intended 
to hold. The height is 24ft. As the drawing, Fig. 
9], shows, the buildings are divided into two bays, 
one Ist. 6in. wide, and the other 27ft. 6in. wide. 
The latter contains the rotary converters and trans- 
formers, and the former the high and low-tension 
switchgear. 

The buildings are composed of steel framing filled 
with brick, the outside facework being of purple 
pricks with red brick and Stewart's artificial stone 
dressings. The inside facework composed of 
Fletton bricks with a dado of golden brown glazed 


Is 
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The floor is finished with Cormazzo jointless 
flooring. All cable trenches are provided with cast 
iron frames filled in with red Ruabon tiles. The roof 
is of the girder type, covered with concrete slabs and 
patent glazing. Ventilation is obtained by a 
lantern at the centre, the sides of this lantern being 
fitted with steel opening casements. 

_ The apparatus supplied by the B.T.H. Company 
for the nine sub-stations consists of the rotary con- 
verters, the extra high-tension switchgear, the 
switchgear controlling the rotary converters, and the 
continuous current, and lighting and _ signalling 
switchgear. Fig. 22 shows the assembling of the 
alternating and direct-current switchgear in the 
Kingston sub-station, and Fig. 23 the assembling: of a 
typical high-tension rotary cell. 

The extra high-tension gear is all contained in 
moulded stone cubicles, the phases being placed in 
Separate compartments isolated from one another by 
means of barriers, access to’ these cubicles being ob- 


bricks. 


tained by means of steel doors. The locks on these | 


doors are arranged in the same manner as on the main 
station switchgear, all the locks having different keys. 
The switchgear is arranged on three levels. In the 
basement there are the cable boxes, on the middle level 
the instrument transformers, and on the upper level 
the oil switches and bus-bars, a gallery giving access 
all round this upper level to the various apparatus. 
The passages round the extra high-tension switch- 
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gear are all fitted with glass treads. All the con- 
nections are made by means of bare copper. 

The current transformers operating the instru- 
ments and the tripping mechanism of the oil switches 
are all porcelain insulated. The oil switches, which 
are of the B.T.H. heavy tank type, are operated 
mechanically from the control panels by means of 
rods. Each phase is contained in a separate tank, 
and the mechanism is arranged so as to give a maxi- 
mum clearance at the terminals of the oil switches. 
Locking-off gear is provided in the feeder isolating 
switches. The whole of the low-tension con- 
nections, both alternating and continuous current, 
are composed of bare copper, and they are sup- 
ported on oiled slate insulators. The connections 
between the switchgear and the transformers of 
the rotary converters are made with three-core 
rubber insulated and armoured cable. The con- 
tinuous-current boards take the usual form of 
traction control panels ; that is, slate panels having 
the instruments, circuit breakers and_ switches 
mounted on the front, with the bus-bars and con- 
nections on the back. The panels controlling the 
rotary converters, however, have the extra high- 
tension oil switch control handle mounted on the 
same panel as the continuous-current circuit breaker 
and switch. The extra high-tension instruments are 
arranged on one side of the panel and the continuous- 



































| sientobesa placed in small brick chambers built 
at intervals along the line, and the pressure is 
transformed down in these chambers to 220 volts. 
The 3300-volt supply is obtained from frequency 
changer sets supplied by Bruce, Peebles and Co. 
These sets are situated at the power - house and 
at Waterloo, Clapham Junction, Raynes Park, 
and Twickenham. Four of them consist of single- 
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|}at the power-house. 





phase generators driven by three-phase induction 
motors, which obtain their supply from the 11,000-volt 
bus-bars through step-down transformers. Each 
frequency changer has a normal output of 100 kilo- 
watts at 3300 volts, 75 cycles, with a power factor of 
.9, @.e., 33 ampéres at 3300 volts; but they are 
capable of giving an overload of 50 per cent. for half 
an hour. The machines are guaranteed to give the 
outputs mentioned with any variation in voltage 
between 3250 and 3450 volts. The resistance for 
adjusting the excitation of each single-phase machine 
is proportioned so that any load between zero ana 
50 per cent. overload can be obtained with any ter- 
minal voltage between the limits mentioned above. 
These results, moreover, can be obtained with 
any variation in the three-phase supply voltage 
between 10,750 and 11,250 volts. To ensure 
a thoroughly reliable supply, three other motor 
generator sets are also provided, two of which are 
They consist of single-phase 
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Fig. 23—GENERAL ARRANGEMENT OF HIGH TENSION CELL 


The lighting and signalling control boards are of 
the draw-out ironclad type, and control one or more 
frequency changing sets and 15 kilovolt-ampére trans- 
formers. The rotary converters are of the reactance 
controlled six-phase type, arranged for self-synchronis- 
ing starting with an induction motor. There are fifteen 
1875-kilowatt machines running at 375 revolutions per 
minute, and eight 1250-kilowatt machines running at 
300 revolutions per minute. Space is provided for six 
more 1500-kilowatt sets, and five 1000-kilowatt sets. 
xreat attention has been given to the question of 
clearances and creepage surfaces, the rotary con- 
verters having been designed to prevent the accumu- 
lation of dirt on any of the surfaces of the machines. 
The transformers for the rotary converters, which 
are of the British Electric Transformer’s make, 
are single-phase oil-cooled units, three forming 
a machine unit. They are naturally cooled and fitted | 
with external radiating tubes. Each transformer is | 
mounted on rollers and arranged with lifting eyes. | 
They are arranged to be connected in mesh on the | 
primary side and star on the secondary. | 

Lighting.—The. sub-stations, passenger stations, | 
goods yards and sidings between Waterloo and | 
Clapham Junction, and on the Kingston roundabout | 
line, will take their lighting supply through a separate | 
cable, which will also serve for supplying power in | 
connection with the track circuit signalling arrange- | 
ments. 
of 3300 volts is supplied through this cable to static 


| mounted in the centre of each floor. 





driven off the power-house auxiliary supply and 
battery. The third set is at Waterloo, and the 
motor driving the generator in this case is supplied 
from a 600-volt battery, which serves as a stand-by 
for lighting at the terminal station. The 3300-vult 
feeders are -05 square inch, twin core, paper insulated, 
copper taped, lead sheathed, wire armoured and 
served, and they are divided into sections at the 
transformer chambers, where they are connected to 
oil switches. These switches are fitted with trip 


coils operated by relays, having operating coils con- 


nected to the copper tapes on the cables. In the 
event of a fault developing in a length of cable the 
relays at each end of the defective length come into 
operation and trip the oil switches. 

The Generating Station Switchgear—The main 
station switchgear is arranged in three groups; 
each group will eventually have two generators 
and four feeders connected to it. It is distri- 
buted over three floors, and to enable easy access 
to’ be obtained to both sides of the gear, it is 
The groups are 
separated by moulded stone walls fitted with steel 
doors, the doors of each group having different locks. 
The three groups are each connected through an oil 
switch to the main bus-bars, which extend along the 
entire length of the switch-room. The connections 
between the various pieces of apparatus are of 


Single-phase alternating current at a pressure | bare copper carried on porcelain insulators. An 
' elevation 


and section of the generator equip- 
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ment on the middle and top floors is shown in 
Fig. 24. 

All apparatus is contained in fireproof moulded 
stone cells with barriers between the phases. The 
front of the cells is covered by expanded metal 
screens, and the oil switches are covered with sheet 
steel. These switches are of the usual B.T.H. 
motor-operated type with two breaks per phase, 
each break taking place under oil in a separate 
drawn. steel tank. The generators are protected by 
the balanced current method, two main three-core 


two ends of the joint, and the bolts are tightened up 
until all stress is taken off the joint. An additional 
bonding of the sheathing is obtained by tinned brass 
plates placed between the cast iron clamps and con- 
nected by a tinned copper strap. At the works the 
cables were tested at a pressure of 25,000 volts for 
half an hour, and after they had been laid and jointed 
they were again tested at 20,000 volts for the same 
period as before. Altogether upwards of 80 miles 
of these cables of various sections have been supplied 
by Siemens Brothers. A cross section of one of the 
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Fig. 2i—SECIION OF THE MAIN SWITCH GEAR 


cables being run from the six generator terminals 
to the two cable boxes at each switchboard, from 
which point three of the conductors pass through the 
protective and instrument current transformers 
to the main generator oil switch, the remaining three 
passing through three protective transformers and 
being coupled together by a copper bar to form the 
neutral point of the generator. This point is connected 
to earth through a limiting resistance by means of a 
single-pole solenoid operated oil switch. As will be seen 
from the illustration on page 381 of our last issue, 
the control board is of the bench type. It is mounted 
on the front of the gallery overlooking the engine- 
room, from which it is separated by glass screens. 
The control wiring between this board and the 
switchgear apparatus is run in steel pipe. Duplicate 
synchronising gear is provided. 


Protection against surges is secured by means of horn | 


gaps and resistances, the gaps being connected through 
three single-pole hand-operated switches to the main 
bus-bars. The protective and instrument current trans- 
formers are all of the porcelain insulated type. In addi- 
tion to the main switchboard, as stated last week, 
there are two auxiliary boards, one for alternating cur- 
rent and the other for direct current. The auxiliary 
alternating current board consists of four enamelled 
slate panels having the oil switches and bus-bars 
mounted at the back, the whole of the back being 
enclosed by expanded metal screens. This board 
controls the supply from three 200 kilovolt-ampére 


single-phase transformers and three power circuits. | 
The auxiliary continuous-current board controls the 


three 400-kilowatt auxiliary turbo-generators, an 800- 
ampere battery and booster, the two 100-kilowatt 
lighting sets and ten power circuits. It consists of 
enamelled slate panels having the instruments and 
apparatus on the front and the bare copper bus-bars 
on the-back. 

Cables.—The 11,000-volt three-phase cables which 
convey the current from the power-house to the sub- 


cables is shown in Fig. 26. Allthe low-tension rubber 
and bitumen feeder cables from the sub-stations to 
the track, the jumper and cross-bonding cables and 
the lighting and control cables for the rolling stock 
were supplied by Chas. Macintosh and Co., Limited, 
of Cambridge-street, Manchester. 

Cranes.—The following cranes have been supplied 
by the Chatteris Engineering Works Company, of 
Chatteris, Cambs :— 
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Fig. 25—PORTION 0) 


Power-house.—One three-motor electric overhead 


stations were supplied by Siemens Brothers, of travelling crane. 


Woolwich. They are paper-insulated, lead-cased 
and heavily wire armoured, and, as stated in the first 
article, with the exception of where the cables cross 
running lines at level crossings and other special points, 


they are carried on cast iron brackets, bolted to | 


creosoted wood posts. This made it necessary for 
the manufacturers to pay special attention to the 
joints, for the expansion and contraction of the 
cables is apt to throw considerable stress on the 
joints. To meet the difficulty the makers have 
employed a modification of their standard joint 


Working load 40 tons 
Restlead oi i6k .20 hin teenie 60 tons 
Hoisting speeds, slow 40 tons at 5ft. per min. 
: » quick 12 16ft. 
” » quick .. 1 24ft. 
Speeds, long travel, loaded 40 200ft. 
a - light 250ft. 
cross traverse ae 40 » _ 76ft. 
” + light 100ft. 
Span 52ft. 


43ft. Gin from basement 

27ft. 6in. from turbine- 
house floor 

Repair Shops.—Two three-motor electric overhead 


Total range of lift 
Range of lift 


employed for mining cables, which combines efficient travelling cranes and two single motor 15-ton 


bonding of the wires with mechanical strength, and | trayersers. The following particulars relate to the | is 


relieves the joint from strain. 

The three cores are connected by extra long copper 
sleeves, and the joint proper is enclosed in a lead 
sleeve wiped on the lead of the cable in the usual 
manner. This sleeve is protected by a pressed 
steel cover made in halves and bolted together. 
The armoured wires are held at each end of the 
cover by a pair of heavy cast iron clamps, which are 
bolted together by two long bolts, which connect the 


| 
| 


two three-motor trave 
Working load 
Test load i 
Hoisting speed .._ .. 

quick 


lling cranes. 
26 Tb Lb e 15 tons 

in, Pena - 224 tons 
15 tons at 8ft. per min. 
5 20ft. 


= » quick 1 ton at proportionately 
higher speed 
= long travel 15 tons at 200ft. per min. 
= cross traverse 15 45 Oft. a 
ED ee 5lft. Gin. 
Total range of lift 17ft. 





—— 
Clapham Junction Sub-station.—Two 12-ton hand 
_jib cranes of special construction, owing to limiteg 
head room of sub-station on No. 5 platform. 
Test load a 
Radius of one crane . . 13ft. Gin, 
Radius of other crane Eee y dit. 

The girders of the overhead cranes are fisl-bellieq 
and of box section. All bolt and rivet holes are drilled 
and riveting has been done by hydraulic presses, 
Under the test loads the temporary deflection dig 
not exceed */,,in. The end carriages are built of steo] 
plates and angles and are of box section. 

The crabs are of steel framing. Two brakes are 
provided, i.e., an automatic magnetic brake on the 
motor spindle, which comes into action on failure of 
the electric supply, and an automatic mechanical 
load brake of the enclosed Weston type to contro] 
the load when lowering. The hoisting controller of 
the power-house crane only is fitted with rhoostatic 
braking contacts for specially slow hoisting anc lower. 
ing, the speed thus obtained being lft. per iuinute, 
All gearing on the cranes is of cast steel, with teeth 
machine-cut from solid blanks. All bearings are of 
the adjustable type, and any shaft can be removed 
with a minimum of delay. Platforms and hand. 
railing are provided on both sides of the cranes with 
a hatch for access to the longitudinal travelling motor, 

The power-house crane is controlled from « cage, 
while the controllers of the repair shop cranes ire pro- 
vided with hanging ropes for control from the floor, 


ls tons 


* The barrel shaft of all overhead cranes is provided 


with a single pole over-winding device, which akes it 
impossible to reset the switch without first lowering 
the hook by hand to a safe position. The gearing on 
crabs is protected by neat sheet iron guards ; the 
longitudinal gearing is similarly treated. 

At all the sub-stations, with the exception of 
Clapham Junction, overhead travelling cranes have 
been provided. These are hand operated, and were 
supplied by Herbert Morris, Limited, Loughborough. 

Condensing Plant.—The condensing plant was 
supplied by Willians and Robinson, Limited, of 
Victoria Works, Rugby. It consists of five surface 
condensers fitted with the Willans-Muller air extrac- 
tion system, each plant dealing with the steam 
exhausted from one of the 5000-kilowatt Dick-Kerr 
generating sets. These condensers are guaranteed 
to maintain a vacuum of 28}in.—barometer 30in. 

-when supplied with cooling water at a temperature 
of 65 deg. Fah. For the Parsons continuous-current 
sets, Willans and Robinson have also supplied two 
other condensing plants, each capable when dealing 
with the steam exhausted by these 400-kilowatt 
machines, of maintaining the same vacuum as the 
large plants under the same working conditions. 

Cooling Towers._-A drawing of a portion of one 
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F COOLING TOWER 


| of the cooling towers is shown in Fig. 25. ‘There are 
| three of these towers, and they are shown in position 
| on page 318 of our last issue. Each tower is 100ft. 
| long, 25ft. wide, and 70ft. high, and is designed for 
dealing with 200,000 gallons of water per hour. 
| They were made and installed by the Klein Engineer- 
|ing Company, of Manchester. The above quantity 
| of water is cooled from a temperature of 120 deg. Fah. 
| to 80 deg. Fah., with the atmosphere at a tem- 
‘perature of 60 deg. Fah. and with a humidity 
| equal to 75 per cent. Each tower is built entirely 
| of wood and is of the natural draught type. There 
|are no fans. As we said last week, the towers are 
| not always in use. Normally the condensing water 
taken from and discharged into the river Wandle, 
| but in dry weather when there is insufficient river 
| water, the cooling towers are brought into use. 
In building the towers, therefore, the contractors 
had to bear in mind that they would be inactive 
| for long periods. 
| The sills which form the bottom framework of tlie 
tower are of pitchpine, 8in. by 6in. thick. They are 
framed together with mortised and tenon joints, 
| drawn up by galvanised tied bolts lin. in diameter. 
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The upright posts are of pitch-pine 8in. square at 
the bottom and ‘in. square at the top, and they are 
tenoned at the foot into sills and secured by gal- 
vanised tee plates and fin. bolts. The long posts 
are in two lengths, which are secured together with 
fish-plates and bolts. The lean-to posts are 6in. 
square Pitch-pine, measuring 6in. by 3in., is used 
for the rails and diagonal struts. Round the 
top of the towers a cor io is fitted, giving a 
neat and finished appearance and stiffening the top 
of the tower. The boarding consists of red deal 
boards, 6in. by lin., which are nailed to the diagonal 
and cross rails. The main distributing troughs 
are made of redwood, ljin. thick. Funnels are pro- 
vided to regulate the flow of the water from the 
main trough into the distributing troughs. In the 
sides of the distributing troughs holes are bored to 
deliver the water into the gutter underneath. The 
water from the transverse solid gutters falls on to 
the triangular laths, which are composed of 2in. by 
9in. redwood. These laths are carried in vertical lattice 
francs, Which are also made of redwood. All nails 
used in this connection are galvanised. The lattice 
frames are carried on horizontal stack pitch-pine 
bearers, measuring 9in. by 3in. and 6in. by 3in. 
All the framework and boarding is treated with 
creosote oil applied under a pressure of 80 Ib. per 
square inch, The cooling stack and troughs are 
treated with Sideroleum. At one end of each cooler 
is a strong wooden gallery carried on columns, which 
also carry the cast iron pipe range. This gallery is 
made of 9in. by 3in. longitudinal channels spanning 
the columns. It is bridged with 9in. by 2in. treads 
placed lin, apart. A strong handrail, made of 3in. 
by 3in. timber, is carried along the gallery, and to give 
access to each end of the gallery a strong wooden 
ladder with a handrail is provided, each ladder 
extending down to the ground level. The valve 

















Fig. 26—SECTION OF THE TRANSMISSION CABLE 


spindles project through the platform. At the end 
of each cooler is a door which gives access to the 
cooling stack. The gallery is on a somewhat higher 
level than the troughs inside the cooler. 

Water Softening Plant.—The water softening and 
purifying plant, made and erected by William Boby, 
of Salisbury House, London Wall, has a capacity of 
6000 gallons per hour. A special feature is the arrange- 
ment by which continuous working is ensured without 
duplication of the plant or its parts. The continuity of 
working is obtained principally by the design of the 
filtration arrangements, the filter bed being of perma- 
nent material. Cleansing is effected mechanically and 
automatically with the exception of opening and 
closing certain valves. The plant is placed upon a 
platform about 20ft. above floor level, but the 
preparation of chemical reagent solution is carried 
out on the ground level and the prepared solution 
is raised to the automatic distributor at the top of 
the machine by a pump, thus avoiding the necessity 
for the attendant to visit the top of the machine for 
recharging with reagents. The mechanism for 
measuring the incoming water and distributing the 
chemical reagents is of the oscillatory design, well 
known in connection with machines made by this 
firm. It is positive in action and enables the quan- 
tities of reagents distributed to be varied without 
the necessity of altering the strength of the reagent 
solution. 

On page 342 we illustrate the exterior of the Water- 
loo sub-station, the alternating-current side of the 
rotary converters erected in this station, the rotary 
converters in the Clapham Junction station, and one 
of the Bruce-Peebles frequency-changing sets at 
Clapham Junction. 

The consulting engineers for the scheme were 
Messrs. Kennedy and Donkin, and the work was 
carried out to their designs and under the direction 
of the London and South-Western Company’s chief 
electrical engineer, Mr. Herbert Jones. 











OILING CAR FOR WIRE-ROPE TRAMWAYS. 


A car for oiling the stationary or track cables of aerial 
wire-rope tramways is shown in the accompanying illustra- 
tion, and does good work in protecting the cables from wear 
and corrosion. As described in the American Engineering 
News, it consists of an oil tank attached by hangers to an 
ordinary trolley carrier, which is shown standing on the 
rail of one of the terminals. A small centrifugal pump on 
the hanger is driven by gearing from one of the sheaves, 
and forces the oil to a nozzle, from which it is sprayed upon 

















the cable as the machine travels along. This device is 
built by the Broderick and Bascom Rope Company, of 
St. Louis, U.S.A. 





LABOUR AND WAGES. 


A REPORT of the Chief Registrar of Friendly Societies 
states that the outstanding feature of trade unionism 
in 1913 was a remarkable increase in membership. There 
were 696 unions on the register at the end of the year. 
The membership of the 655 unions which made returns 
was over 3,250,000. The funds exceeded £6,500,000. 
The income was nearly £4,600,000 and the expenditure 
£3,700,000. The increased membership reached nearly 
750,000, the largest gains being shown in the conveyance, 
general and mining groups. 

THE proposals and counter-proposals made by represen- 
tatives of the National Union of Railwaymen and managers 
of the railway companies for a settlement of the railway 
dispute have been communicated to the Government Com- 
mittee on Railways, and it is expected that concessions 
to the men will be announced in a day or two. 


On Monday the men’s side of the Coal Conciliation 
Board for the Federated Area—that is, England (except 
Durham and Northumberland) and North Wales— 
decided to make application for a 5 per cent. advance of 
wages. In Scotland and Northumberland also there are 
moves for further advances, although in a special award 
relating to the latter district the Prime Minister has laid 
it down that the recently granted “‘ war bonus ”’ is merged 
in the ordinary percentages, which means that the 
maximum agreed to under the Conciliation and Sliding 
Scale Agreements is reached and does not permit of further 
advances. The men contend that the ‘war bonus” 
should be regarded as an extra. 


Since Tuesday the Miners’ Federation has been holding 
its annual conference at Nottingham, and special interest 
attaches to the meeting by reason of the proposal to adopt 
a working agreement for joint action between the Federa- 
tion and the Railwaymen’s Union and the Transport 
Workers’ Federation. Amendments to the Mines Regula- 
tion, the Minimum Wage and Workmen’s Compensation 
Acts are asked for, but are not likely to be pressed while 
the war lasts. A demand of considerable importance is 
that firemen and deputies—men employed under Sec. 16 
of the Mines Regulation Act to make daily inspections in 
the interests of safety—be paid by the State instead of 
by the colliery owners, in order to place them in a position 
of greater freedom and independence. The president, 
Mr. Smillie, appealed to thé miners to keep up the output 
of coal and to increase it largely. 


In the South Wales mining district there is still consider- 
able unrest. There is a hot dispute between the Miners’ 
Federation and the National.Federation of Enginemen, 
&c. The larger body desires all workers in and about the 
mines to belong to it, and is using pressure to that end, 
whereas the smaller union has decided “ to resist to the 
uttermost the German methods of the South Wales 
Miners’ Federation to dragocn them out of existence as 
an independent union.” There is continued friction also 
between unionists and non-unionists. 





PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Ironworkers’ Wages—Remarkable Position. 


Tue sliding scale of the Midland and Allied 
Districts Wages Board has just given the men in the 
course of its automatic operation a wages advance of 
10 per cent., but by recent resolve of the Wages Board 
Committee, upon which both masters and men are equally 
represented, the men will take none of it. As I set out 
in this letter a fortnight ago, the advance is to be merged 
in the war ‘‘ bonus”’ which the masters conceded last 
March or April. Under this agreement the war bonus 
is taken to be equal to 20 per cent. advance on wages, 
and until this amount has been liquidated by sliding 
scale advances it is automatically cancelled by successive 
increases. Thus there can be no further increment in 
the rate of ironworkers wages until a further 10 per cent. 
advance has been earned. 


October Quarterly Meeting and Iron Prices. 


Next week is the week of the ironmasters’ 
quarterly meeting. Speculation is rife concerning some 
possible alteration in prices, particularly in marked bars, 
but, generally speaking, little change is expected this week. 
Prices of all classes of finished material are very strong, 
though no quotable advances are registered save in 
hoops. Here the northern firms have given the market a 
decided lead by increasing their quotations a pound a ton, 
making the various qualities of iron, soft steel, and special 
steel hoop range from £13 15s. to £14 5s. South Stafford- 
shire firms quoting £12 15s. to £13 10s. are offered con- 


.|siderably more business than they can accept. Some 


makers of common iron are still prepared to fulfil orders 
to a favourable specification at £11 10s., but £11 12s. 6d. 
and £11 15s. are the more usual quotations, with several 
makers well booked close up to the marked bar standard. 
There was no sign on the market this —Thursday—after- 
noon in Birmingham of an advance in the price of best 
bar iron, which remains at £12 to £13. Manufacturers 
of gas strip hold plenty of orders to keep them going for 
some time, and several firms well placed are asking 
£11 17s. 6d., though business could have been done at 
£11 15s. or less. The outlook is more cheerful in the gal- 
vanised sheet branch. Good shipping orders, which are 
by no means numerous, can be placed at £17 f.o.b. Liver- 
pool for 24 gauge corrugated. Prices generally move 
between £17 5s. and £17 10s. There is a fair amount 
of business being done in black corrugated sheets at £14 5s. 
to £14 10s. Plain black sheets are £11 for doubles. 


Pig Iron Trade. 

More pig iron is being produced than the finished 
iron branches are capable of handling. The cooler weather 
may stimulate” consumption. Production has been 
reduced by putting furnaces on half-blast, but to blow 
out furnaces definitely is a very serious sinking of capitel, 
and smelters have been putting it off in the hope that more 
favourable development would avert the necessity. Con- 
sumers have found no difficulty in renewing big contracts 
on advantageous terms, and for the rest they have 
accepted the risk of hand-to-mouth buying. Buyers 
have undoubtedly had the pull, and it looks as if a more 
drastic curtailment of output is a condition precedent 
of a restoration of the proper relation of prices. Prices 
to-day were on the weak side, but the weakness does not 
affect the whole market. There is an increasing demand 
for steel making, and bar iron makers are taking as much 
as their diminished facilities enable them to handle. 
Quotations are as follow :—South Staffordshire common 
forge, 65s.; part-mine, 67s. to 68s.; all-mine, 102s. 6d.; 
best all-mine, 130s.; cold blast, 150s.; Northamptonshire, 
64s. to 65s.; and Derbyshire, 66s. to 67s. 


Scarcity of Steel Sections. 


As the consumption of shell steel increases the 
stringency in other departments of the market becomes 
accentuated, and consumers are complaining loudly of 
the difficulty of obtaining sections and plates, even for 
Government work. Nominally values were unaltered 
to-day, but makers’ ideas of adequate premiums were 
said to be expanding. There is some diversity in quota- 
tions, as many producers, especially in outside districts, 
have only a very limited tonnage to offer. A good pro- 
portion of the orders are being put through at something 
over the nominal standard prices. Sheet bars make 
£7 7s. 6d. to £7 10s. and billets £7 10s. to £7 15s., with 
correspondingly higher prices for superior grades. Large 
quantities of steel rounds are being called for for Govern- 
ment purposes. The price is about 10s. above that for 
iron rounds. There is a very fair amount of activity 
in gas strip, which sells at £11 10s. to £11 12s. 6d. Steel 
strip is in good request at £12 10s. 


North Staffordshire Steel and Iron Boom. 


Steel manufacturers in North Staffordshire are 
still working at high pressure on orders for war material. 
Representatives of the French Government have visited 
the district in connection with the output of shell steel 
for our Allies, and there is no diminution of inquiries 
and orders from contractors who are doing work for our 
own War-office. Local firms have received letters from 
the War-office calling for the expedition of urgent orders. 
Prices are firm, and ordinary consumers obtain the delivery 
of orders only with the greatest difficulty and considerable 
delay. The scarcity and dearness of labour is still the 
main complaint amongst makers of finished iron, and 
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prices are firmly maintained. There is no advance in 
the price of marked bars. The minimum price of ** Crown” 
bars is £12 a ton, and although iron plates can be bought at 
£13, the demand in some quarters is for £13 5s. There has 
been no further weakening of prices in pig iron, and very 
little outside business is being done by local smelters. 
Coalowners dispose almost immediately of all their coal 
output, and complaints are renewed that there is no 
improvement in the attendance of the colliers. The 
percentage of absenteeism on certain days of the week 
is still far too large. 


Limiting Coal Prices. 


The Newcastle-under-Lyme Corporation in the 
Potteries district has come to an arrangement with 
certain coal merchants as to the limitation of prices of 
house coal during the winter. Thirteen firms were 
represented out of a total of thirty in the borough, and those 
present agreed unanimously not to increase the price of 
domestic coal beyond the increased amount charged by 
the colliery proprietors. A similar undertaking will be 
sought from the firms which were not represented. 


Industrial Birmingham and the War Budget. 

A week's refiection has not altered the attitude 
of Birmingham manufacturers to the taxation of excess 
profits, provided that facilities are granted for arbitration 
before an appeals tribunal and reasonable allowance is 
made for dislocation of the normal business of the firm, 
special depreciation, and capita! expenditure on works 
and plant which may be unremunerative after the demand 
for munitions has exhausted itself. The exclusion of 
commercial vehicles from the tariff to be imposed on 
American motor cars is naturally not agreeable to Birming- 
ham and other Midland motor manufacturers, who, in a 
rather different position from the politicians of either 
party, are ready frankly to welcome the new duties as 
** protective.” This new concession, so it is argued, 
* lays bare the motive of the tariff. Obviously, the desire 
to help an industry whose whole resources have been 
commandeered to retain some part of its valuable goodwill 
is not a motive.” Still, manufacturers other than those 
in the motor trade approve the provision. The difficulties 
of obtaining transport vehicles are already onerous enough. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Buyers Scarce. 

OwING to the increasing number of firms occupied 
in munition and Government work generally, there was a 
very contracted state of buying on the Iron Exchange on 
Tuesday. Pig iron was slow for foundry sorts, and while 
it could not be said that there was any material change 
in quotations, there was a weaker feeling especially in 
Derbyshire and Lincolnshire makers. Hematite was firm 
and unchanged. Finished iron and steel remains firm, 
and some sorts favoured sellers by about 10s. per ton. 
English tin ingots were about 20s. per ton lower. Manu- 
factured copper tubes about }d. per lb. lower. Sheet lead 
unchanged. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 73s.; 
Staffordshire. 73s.; Northamptonshire, 75s.; Derbyshire, 
72s.; Middlesbrough, open brands, 75s. Scotch (nominal) : 
Gartsherrie, 88s.; Glengarnock, 86s. 6d.; Eglinton, 86s.; 
Monkland, 85s. to 87s.; Summerlee, 86s.—delivered Man- 
chester. West Coast hematite, 105s.; East Coast ditto, 
100s.—both f.o.t. Finished iron: Bars, £12 to £12 10s.: 
Lancashire hoops, £15; Staffordshire ditto, £14; sheets, 
£13 to £13 10s. Steel: Bars, £12 to £12 10s.; steel hoops, 
£14 10s.; boiler plates, £11 10s. to £11 15s.; plates for tank, 
girder and bridge work, £10 10s.: cold drawn steel, £19. 
Copper : Sheets, strips, &c., £98 per ton, small lots 124d. 
per lb.; rods, £98 per ton, small lots 133d. per lb.; best 
selected ingots, £84. Copper tubes, 13d.; solid drawn brass 
tubes, 13d.; brazed brass tubes, 15}d.; condenser tubes, 
15d.; condenser plates, 13}d.; rolled brass, 123d.; brass 
turning rods, 14}d.; brass wire, 12{d.; yellow metal sheets, 
13d.; rods, 143d. Sheet lead, £31 10s. English tin ingots, 
£151 to £152. No aluminium was being offered. 


Lancashire Coal. 


There was a fair attendance on the Coal Exchange 
and a rather better undercurrent. Demand for house 
coal of aJl descriptions was good, and prices had a harden- 
ing tendency, with an approach to winter prices. Slack and 
engine fuel are in fair inquiry, and in this department there 
is also an upward tendency. Shipping and bunkering 
business is dull at the moment, and prices favoured buyers. 
There is a lack of tonnage available. General quotations - 
Best Lancashire house coal, 21s. 10d. to 23s.; good medium 
house coal, 20s. 4d. to 21s. 2d.; domestic fuel, 17s. 7d. to 
18s. 7d.; screened steam coal, 15s. to 16s. 6d.; slack, 12s. to 
14s. per ton at the pit. 


The Lord Mayor and the Coal Trade. 


The suggestion of the Lord Mayor of Manchester 
(Alderman McCabe) as to the fixing of winter prices of coal 
was considered by the Committee on the Manchester Coal 
Exchange at its usual meeting on Tuesday. The conclu- 
sion come to was that the proposal affected distributors and 
merchants rather than colliery owners and agents, and it 
was thought better that his Lordship should get into com- 
munication with organisations representing the former 
bodies. 


Manchester Association of Engineers. 


The opening meeting of the 1915-16 session of 
the above society will be held on Saturday next at the 
Grand Hotel, Manchester, when the President. Mr. Sam 
Boswell, will deliver his inaugural address. As is custom- 
ary at the first meeting of a session the Constantine Gold 
Medal will be presented to the reader of the best paper 
during the past session. The syllabus includes papers by 
Professor Petavel on ‘‘ Notes on Some Recent Re- 





searches”’; by Mr. C. E. Stromeyer, M. Inst. C.E., on 
““Science and Practice in Engineering”; by Mr. H. J. 
Moysey on the “ Design and Application of Ball Bear- 
ings”’; by Mr. Alfred Etchells on ‘“‘ The Importance of 
Uniform Conditions for Engineering Operations and 
Industrial Work ” ; by Mr. E. L. Rhead on *“‘ The Strength 
and Properties of Lron Castings’”’; by Mr. E. F. Lange on 
‘*Cast Stel as a Material of Construction’; and by Mr. 
James Tinto on ‘“ India-rubber and Balata Belting as 
Conveyor and Power Transmission Belts.” At the final 
meeting of the session the report of the Tool Steel Research 
Committee will be presented and discussed. 


The New Burnley Waterworks 


The Burnley Corporation is constructing a new 
reservoir at Hurstwood, and the work of completion was 
about to be stopped by the action of the Local Government 
Board in refusing an application for further borrowing 
powers in accordance with Treasury instructions. It 
having been pointed out that the suspension of work at the 
present juncture, with the puddle trench open, was likely 
to imperil the safety of the works, the Local Government 
Board has sanctioned the raising of a sum of £75,000—the 
balance of the loan of £215,000 originally authorised. 
This sum will be exhausted during the coming winter, and 
the Corporation has, therefore, decided to promote a Bill 
next session to enable it to borrow further money. 


Labour in the Cotton Industry. 


Notwithstanding the shortage of workers in both 
the cotton spinning and weaving industries of Lancashire, 
recruiting for the Army is again in full swing, and unless 
some steps are taken to fill up the ranks of the workers, 
the cotton export trade of Lancashire will suffer very 
severely. It is only from the ranks of women and children 
that the necessary help can be obtained, and a deputation 
representing both masters and men in the cotton trade has 
presented a petition to the Home-office asking that the 
statutory age at which “ young persons” and children 
may be employed in mills should be lowered from eighteen 
to seventeen, and from fourteen to thirteen years. The 
result of the application has not yet been made known. 


The Production of Munitions in Lancashire. 


Judging by the number of Union Jacks which are 
to be seen flying above the local engineering works, it is 
evident that this district is furnishing a large percentage 
of the materials necessary for the prosecution of the war 
As our readers are aware, the Union Jack is an outward 
and visible sign that a firm is under Government control, 
and therefore cannot accept orders for work without the 
sanction of the Munitions Committee. There are, how- 
ever, a very large number of engineering works which, 
although not subject to the direct contro] of the Government 
are nevertheless almost equally actively engaged on the pro- 
duction of important appliances connected with armament 
work. These firms are finding increasing difficulty in 
securing anything like the amount of labour to “ carry on,” 
owing to the constant drain on their men to controlled 
works. From conversations which I have had with the 
principals of several large works in the Manchester area, 
the men are “ sticking ” well to their duties, and few cases 
of a serious nature have recently come before the Muni- 
tions Court. The recent visit of a party of Manchester 
representatives of munitions workers “* to the front ’’ has 
convinced these workers that this is an engineers’ war, 
and that it can only be won by the whole-hearted co-opera- 
tion of the men in the workshops. It is to be hoped that 
these men will take every possible opportunity of letting 
their brother workers know that all their efforts are required 
to provide the guns and shells only with which the war can 
be carried to a successful issue. 


Barrow-tn-Furness, Thursday. 
Hematites, 


There is marked activity in the hematite pig iron 
trade. All through the district the works are well em- 
ployed, and the volume of iron being turned out is very 
large. This iron is finding a ready outlet, most of it going 
into immediate consumption. The requirements of steel 
makers at Barrow and at Workington are very consider- 
able, and they account for a large proportion of the output 
of the Barrow ironworks and of the Cumberland Combina- 
tion’s works. Those makers who smelt for the open market 
are equally well placed. The demand for special brands of 
iron is particularly brisk, and the current quotation is 135s. 
to 137s. 6d. per ton. For mixed numbers of Bessemer iron 
there is a good steady demand, and the quotation remains 
at 110s. per ton f.o.b. Nothing is being done in warrant 
iron, which is quoted at 95s. per ton net cash, and the stores 
held represent under 2000 tons. 


Iron Ore. 


The iron ore trade is briskly employed, and the 
demand is full of life, particularly for the higher grades of 
metal which are wanted for munition work. Good average 
sorts of ore are quoted at 23s. 6d. to 26s. 6d. per ton, with 
the best Hodbarrow qualities at the high figure of 37s. per 
ton net at mines. Spanish ores are being imported at 
26s. per ton delivered 


Steel. 


The steel trade presents no new features. At 
Barrow the rail mill is working on the single shift, and other 
departments are fairly well employed, but the plate mills 
are still standing idle. The departments on munitions of 
war are very busy. The general demand for commercial 
sorts is just moderate. Rails are doing fair business with 
heavy sections at £9 to £9 5s., and light rails are at £9 5s. 
to £9 10s. per ton, and heavy tram sections are quoted at 
£9 10s. per ton. Billets are a good trade at £8 10s. per 
ton, and hoops are at £14 5s. per ton, and the mills are 
busy. Ship-plates are at £10 to £10 2s. 6d., with boiler- 
plates at £11 to £11 5s. per ton. 


Shipbuilding and Engineering. 


These trades are very busily employed in every 
department. Extensions are being made on a very con- 
siderable scale to Vickers Works at Barrow. 





Fuel. 


For steam coal there is a brisk demand, and good 
sorts are at 22s. per ton delivered. For coke the demand 
is full, and East Coast qualities are at 30s. to 32s. td, per 
ton delivered, and Lancashire cokes are at 25s, per ton 
delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Position. 


THE position in the North of England has not 
undergone any marked change from the conditions under 
which trade has been carried on for many months past, 
The greatest proportion of the work turned out js, of 
course, for war purposes, and although here ani there 
ordinary commercial business has recently shown « little 
expansion, the output on private account is of a nm cligible 
quantity. The orders are being pushed forward with the 
greatest possible speed, but the pressure for consigiients 
is still heavy. In addition to the needs of the home 
Government there is a considerable volume of work received 
from the French, Russian and Italian Governments, 
The steel trade is in a phenomenal position. In many 
cases ordinary departmental work has been set aside 
altogether, and mills are running on nothing but the 
different sizes of bars suitable for the manufacture of 
shells. Contracts are literally pouring in, and arrange. 
ments are being made for extending the output beyond 
even the unprecedented limit. The pig iron trade has 
improved considerably during the past week or two, and 
the latest bookings show a big expansion in business with 
Scandinavian consumers. The coal trade has also shown 
decided improvement and in the engineering trades the 
greatest activity prevails. 


Munitions of War. 

The work of arranging for Teesside to take a 
more leading part in the manufacture of munitions is 
proceeding satisfactorily. Some time ago it was generally 
felt that the district was not receiving the recognition it 
deserved, and a committee was appointed with a view to 
stirring up the authorities. The negotiations between 
the committee and the Ministry of Munitions have recently 
made considerable progress. Mr. T. W. Ridley, Mr. W. 
Hawdon, Mr. T. H. W. Chambers and Mr. E. P. Wilson, 
all of whom have taken an active interest in the movement, 
have been nominated a Board of Management for the 
district, and their appointment has been approved by 
Mr. Lloyd George. The following gentlemen are to con- 
stitute the general committee :—Mr. A. F. Pease, Mr. 
Francis Samuelson, Mr. Arthur Cooper, Mr. L. F. CGjers, 
Mr. G. Ritchie, Mr. C. J. Bagley, Mr. T. Westgarth, Mr. 
R. J. Worth, Mr. H. B. Joy, Mr. R. D. Summerson, and 
the four members of the Board of Management. 


Iron Trade in September. 


The firmness and rising tendency of the Cleve- 
land iron market during the closing days of September 
has gone a long way to restore confidence and induce 
greater activity. In the early part of the month the 
military news was such as to cause depression in the 
speculative market and a consistent drooping of prices, 
which reacted unfavourably upon legitimate business. 
Already handicapped by scarcity of tonnage and very 
high freights, foreign consumers were not disposed to 
operate on a falling market, and held off in the hope of 
securing easier terms than they obtained in the last 
buying movement. The result was that until the last 
week of the month there was no autumn buying on the 
scale which had been anticipated. Foreign consumers 
became convinced that no financial advantage was to be 
achieved by holding back any longer, and they came 
forward very freely. On the whole, the business put 
through was very satisfactory. The outstanding feature 
of the trade is the remarkably sound statistical position. 
The output is now of such a limited character that the 
increase in makers’ stocks is not serious, particularly as 
makers during the month have shown more disposition 
to meet the market, and have accepted prices more nearly 
approximating to those quoted by merchants. The 
stock of Cleveland pig iron in the public warrant store 
has actually decreased. Whereas the total at the end of 
August amounted to 142,069 tons, the total at September 
30th was only 139,000 tons, a decrease of 3069 tons. The 
average quoted price for No. 3 G.M.B. Cleveland pig for 
September was 65s. 1.07d., as against 66s. 1.32d. in 
August. The pig iron shipments during September 
totalled 39,736 tons, as compared with 43,098 tons for 
August, the falling off being mainly due to high freights 
and difficulty of obtaining tonnage. This has been more 
pronounced since the ordering of Greek steamers to home 
ports, as some of these boats were chartered to take pig 
iron to Italy. There were very few shipments of pig iron 
to Scotland, owing to the continuance of Admiralty restric- 
tions. Italy was the principal foreign customer with 
9905 tons, Sweden and Norway took 7952 tons, France 
6034 tons, Denmark 4340 tons, Holland 2015 tons, United 
States 1500 tons, Japan 1257 tons, and coastwise ports 
6012 tons. 


Cleveland Iron Market. 


While there is at the moment a somewhat quieter 
tendency on the Cleveland iron market, the tone 1s still 
quite good. On the export side, indications are much more 
favourable than they have been for some time past, but 
there is still a certain amount of hesitancy on the part of 
home consumers. ‘There is an increasing inquiry from 
abroad, and shipments look like being a great deal better. 
A number of boats have been fixed, but one of the difti- 
culties is that of obtaining in present circumstances 
sufficient and suitable tonnage at the required dates. 
The general market quotation for No. 3 G.M.B. Clevelan« 
pig iron is 65s. 3d. for early f.o.b. delivery, although 
purchases are possible at 65s. No. 1 is 69s.; No. 4 foundry, 
64s. 9d.; and No. 4 forge, 64s. 3d. Mottled and white 
iron are both extremely scarce, and are rarely asked for 
nowadays. It is questionable whether there are more 
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than 500 tons of these qualities obtainable on the North- 
Fast Coast, and it is stated that makers are actually 
‘obtaining the No. 3 price for the small parcels that are sold, 


Hematite Pig Iron. 


Considerable strength characterises the East 
Coast hematite pig iron trade. The demand for iron is 
strong all round and the output is very considerable. 
On local account the iron required is sufficient to deal with 
a large proportion of the make, and this is going into 
prompt use in the neighbouring steel works, whilst satis- 
factory deliveries are being made by rail and to some 
extent by sea, although the shipments are by no mean: 
extensive, owing to the difficulty experienced in obtaining 
licences. This week values have rapidly advanced, but 
this is due chiefly to the increasingly acute position with 
regard to foreign ore. Business has been done in East 
Coast mixed numbers at 100s., and some makers are now 
quoting 102s. 6d. 


Iron-making Materials. 


The foreign ore trade is still dominated by the 
freight position. Consumers are more than anxious to 
make arrangements for supplies over the remainder of 
the year, but with freights rising rather rapidly and 
tonnage very difficult to secure, sellers are most cautious 
in their dealings. Under these circumstances the sellers’ 
minimum quotation for best Bilbao Rubio of 50 per cent. 
quality, ex ship Tees, is 3ls. Furnace coke is in good 
supply in consequence of the restarting of numerous 
ovens, but export demands are heavy and prices accord- 
ingly are maintained at a fairly steady level. Better 
qualities command up to 25s., but good medium kinds are 
still obtainable at 24s. delivered at the works. 


Manufactured Iron and Steel. 


The energies of all the steel-producing firms on the 
North-East Coast are being increasingly concentrated 
upon the production of war material, and the pressure at 
the works is tremendous. The Admiralty and War-office 
demands are of an extensive nature and, coupled with 
the commitments of the other allied Governments for 
shell steel, are practically monopolising the output of the 
sectional mills. It is now very difficult for ordinary 
customers to place contracts, and even small orders are 
subject to considerable delay. Manufactured iron makers, 
though handicapped by scarcity of labour, are turning out 
a lot of material. In this section new business is not by 
any means plentiful at the moment, but numerous con- 
tracts have still to be run off, and there are prospects of 
plenty of work for a long time to come. The shipments 
of manufactured iron and steel from the Cleveland district 
during September were on a satisfactory scale, amounting 
to 50,893 tons. Of this total, 13,231 tons—iron 6585 tons, 
steel 6646 tons—went coastwise, and 37,662 tons—iron 
5813 tons, steel 31,849 tons—were sent abroad. France 
was again the largest customer, taking 18,254 tons, whilst 
India and Ceylon imported 9180 tons, South America 
2306 tons, Japan 1991 tons and Africa 2724 tons. Prices 
of all descriptions are firmly maintained. Common iron 
bars are £11 10s.; best bars, £11 17s. 6d.; best best bars, 
£12 5s.; packing iron, £8; iron ship angles, £11 10s.; 
iron ship plates, £10; iron girder plates, £10; iron ship 
and girder rivets, £13 10s.; steel bars, basic, £11 15s.; 
steel bars, Siemens, £12; steel ship plates, £10; steel 
boiler plates, £11; steel ship angles, £9 15s.; steel sheets, 
singles, £11 15s.; steel sheets, doubles, £12; steel joists, 
£9 17s. 6d. to £10; steel hoops, £10 10s.; steel strip, 
£10 15s.—all less the customary 2} per cent. discount. 
Heavy steel rails, £8 15s. to £9; steel railway sleepers, 
£10 to £10 10s.—net f.o.b. Cast iron railway chairs, 
£4 7s. 6d. to £4 10s.; cast iron pipes, 1 }4in. to 24in., £7 to 
£7 5s.; 3in. to 4in., £6 10s. to £6 15s.; 5in. to 8in., £6 5s. 
to £6 7s. 6d.; 10in. to 16in., £6 5s.; 18in. to 24in., £6 5s.; 
cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor 
plates, £3 10s. to £3 12s. 6d.—f.o.r. at makers’ works. 
Iron and steel galvanised sheets, 24 gauge, in bundles, 
£18 per ton—less the usual 4 per cent. 


Shipbuilding and Engineering. 


Great activity continues to characterise the 
shipyards and engineering shops on the North-East Coast, 
hut to a larger degree than ever this applies to the opera- 
tions concerned with the production of naval craft and 
war material. Mercantile construction has fallen off 
considerably, and in not a few cases there is almost an 
entire cessation in this direction. Few, if any, new 
contracts for mercantile tonnage are being placed. The 
returns for the Tyne for last month show that the launches 
only totalled half a dozen, a decrease of three as compared 
with the same month last year. The number of launches 
since the beginning of the year is seventy. 


The Coal Trade. 


An active demand for all kinds of steam coal 
continues, and there has not been much alteration during 
the week. There is a fairly good all-round inquiry, anp 
with tonnage coming forward more freely collieries are 
in a fairly good position and hold for full steady prices. 
Best steam colliery turns are full for a fortnight. The 
demand for gas coal is now much heavier, and pits are 
hard pressed to meet their obligations under contract 
to the full extent, many works still being busy putting in 
reserve stocks for use later on. There is practically no 
surplus offering on the market. The shipments of gas coal 
are not very active except to French ports. Coking and 
smithy fuel moves off quietly, but Durham unscreened 
hunkers are in active demand and firm, best qualities 
having a firmer undertone. The colder weather has 
brought a rush of orders for house coal, but prompt 
deliveries are not possible owing to the congestion on the 
railways. Blast furnace coke shows a considerable im- 
provement. Forward business is being arranged more 
freely, and prices show a material improvement. Foundry 
coke is steady, and gas coke firm. Quotations are as 
follows :—Northumberlands: Best Blyths, 18s.; second 
Blyths, 16s.; unscreened, 14s. to 15s.; best smalls, 11s. 
to lls. 6d.; households, 20s.; bunkers, 14s. 6d. to 15s.; 
Tyne prime steams, 17s. to 17s. 6d.;_ Tyne second steams, 
16s, 6d.; special Tyne smalls, 14s.; ordinary smalls 11s. 
Durhams : Best gas, 19s,; secondary gas, 16s. 6d, to 17s,; 





Wear special gas, 20s.; smithy, 16s. to 16s. 6d.; coking 
unscreened, 15s. 6d. to 16s. 6d.; coking smalls, 15s. to 
15s. 6d.; ordinary unscreened bunkers, 15s. to 15s. 6d.; 
best qualities, 16s. to 16s. 6d. Foundry coke, 27s. to 30s.; 
furnace coke, 25s. to 26s.; gas coke, 28s. to 30s. 








SHEFFIELD. 
(From our own Correspondent.) 
The Genera! Outlook. 


A FEW months ago I mentioned that, under the 
auspices of the Ministry of Munitions, there were exhibited 
here all the parts of a modern British rifle, which Sheffield 
manufacturers were invited to examine with a view to their 
undertaking the making of a complete rifle or any of the 
components. The exact outcome of the exhibition I 
am not at liberty to reveal, but I can say from personal 
knowledge that it was by no means held in vain, which 
goes to prove that the more the Government takes manu- 
facturers into its confidence, the more the possibilities of 
a district like this become known. If all that is now 
being accomplished, the virtually new industries in 
operation, and the enormously increased output, could 
be plainly set down, some amazing reading would be 
provided. Some day it may be told; at present even 
broad hints would be impolitic. One thing is very plain. 
The remarkable circumstances and needs of the times are 
responsible for many changes in conditions. One direction 
in which this is observable is in the way in which the 
electric steel-melting furnace is gradually growing in 
popularity. Several of the more important firms here 
now have them in operation, which reminds me that, 
had not lack of space prevented, I quite intended to refer 
last week to the new trade combination for the manufac- 
ture of electrodes. The title of the combination is the 
Electrode Company of Sheffield, Limited, and the capital 
is £40,000 in £1 shares. For every 4000 shares held a 
shareholder, or group of shareholders, has the right to 
nominate one director, and nominations have thus been 
made on behalf of Vickers Limited, John Brown and Co., 
Thomas Firth and Sons, Hadfields Limited, Kayser, 
Ellison and Co., Samuel Osborne and Co., and the New- 
castle Alloy Co. It is understood that Vickers have the 
largest holding, and that the company, which is-a private 
one, aims at a co-operative policy, by means of which the 
shareholding firms, being users of electric furnaces, will 
be supplied with electrodes and be thus spared incon- 
veniences which might arise from ordinary market dealings. 
The continually increasing and urgent demands of the 
Government and our Allies have necessitated such exten- 
sions that it seemed long ago that every available piece 
of land had been covered in, but the whole district is being 
continually subjected to a close search for possible sites, 
and at present there are more than a score of more or less 
important extensions and additions on hand. Where land 
cannot be found near existing works, firms are going 
further afield, and entirely new munitions factories are 
under construction, the contracts being limited to the 
shortest possible period for erection. 


Day of the Smaller Firm. 


This week I had an interesting chat with a 
Sheffield steel director regarding the position and prospects 
of the smaller firms. On the occasion of his visit last week 
the King inspected the works of one ofj these firms and 
had an opportunity of seeing how very completely Sheffield 
is giving itself to the business of providing war material. 
It may almost be said that the day of the smaller firm has 
‘“come.”” In pre-war times most of them had no oppor- 
tunity of securing Government work and, moreover, 
seemed content to run for ever in the same groove without 
perceptible expansion. In the hour of the nation’s need 
they have been called upon to contribute their quota of 
munitions in one form or another. Urgent requests for 
increased output have placed them upon their mettle. 
They have found that the capacity of their works is capable 
of very considerable expansion, and the knowledge has 
put new life into their businesses. They will never be 
content to live again within the old narrow limits, and 
when the war is over and the country has recovered 
from the few months of exhaustion which seems inevitable, 
their presence and capabilities will have to be reckoned 
to a far greater extent than has hitherto been the case. 
Government work such as they had never dreamt of has 
been forced upon them, either directly or indirectly. 
Perhaps the latter chiefly, because in most cases they have 
acted as feeders of the great contractors. But they are 
fully aware now of what they can do, and when peace 
comes it is highly probable they will not be content to 
revert to the old order of things. Like a great many 
other interests, they have been revolutionised. How to 
meet and satisfy the new conditions is a problem that will 
have to be solved. The opinion of the director with 
whom I was conversing was that the difficulty would be 
best met by the establishment in London of a National 
Sample Room. Here he would assemble samples of every 
possible requirement of the Government, and the room 
would be open to every all-British firm of repute, but with 
no admittance to foreigners of any shade or degree. If 
that were done, he believes that there should be no reason 
why the smaller firms, assisting the Government in the 
country’s necessity, could not continue to receive their 
fair share of Government contracts as a permanent thing. 
He contends that such a sample room should be under 
the immediate control of an honorary committee of really 
practical men, and thinks that if the idea could have been 
put into operation as soon as the war began a very great 
saving might have been effected for the country. 


Round the Works. 


There is, of course, another advantage which 
the smaller firms are reaping. They are doing—being 
uncontrolled—a good slice of the general and oversea 
business which the larger and “ controlled ” works have 
to let pass. Not that even the uncontrolled firms are 
able to accept as much of this general business as they are 
compelled to refuse ; but their opportunities are greater, 
for with “‘ controlled”? houses private customers are now 
able to place scarcely anything. There certainly is a 





little tramway work passing, but municipalities are 


restricting this to the smallest dimensions, and though 
a fair amount of railway steel is on hand, particularly 
in the way of tires, axles and wheels, it is generally con- 
nected in some way with Government requirements. 
Crucible steel makers have been enabled to increase the 
output a little, for the securing of a few extra skilled men 
has meant the restarting of some of the furnaces which 
have been idle of late, and the labour conditions at the 
rolling mills appear to be slightly improved. The War- 
office authorities are in the market again for 1,000,000 
large-sized pocket knives, beside about 5000 hospital 
scissors. New orders on oversea account include electro- 
plate for Penang, tools for Bombay, Rangoon, New York, 
Winnipeg, Penang and Bangkok, cutlery for Natal, Bahia, 
Wellington (N.Z.), Desterro (Brazil), Rio de Janeiro, 
Singapore, Santos and Savanilla, wire for Yokohama, saws 
for Madras, Karachi, La Guayra, Sekondi, Accra, Barcelona 
and Calcutta, steel for Coronel, Demerara, Barcelona, 
Yokohama, Archangel, Lisbon and Calcutta, sheep shears 
for Rosario, knives for Manzanillo (Cuba), and San Felix 
(Venezuela), files for Barcelona, Calcutta, Singapore, 
Bangkok, Buenos Aires and Bahia, machetes for Trinidad 
and Bahia, augurs for Demerara, turnscrews for Calcutta 
and chisels for Demerara. In some quarters the view is 
held that a considerable percentage of the general export 
trade now being done represents the operations of factors 
rather than those of manufacturers. That this is true 
of many parts of the country there appears little doubt, 
but as to Sheffield’s dealings in re-exports to any great 
extent, I can only give this opinion as I received it. It 
may possibly apply to finished machinery—though that 
is badly needed here—but it will certainly hardly apply 
to steel, light castings and tools. 


The Master Cutler. 


Since my previous letter—to be precise, last 
Friday—Mr. W. H. Ellis, a director of John Brown and 
Co., has been installed Master Cutler. Mr. Ellis thus 
holds the honoured position for the second year in succes- 
sion. Such a distinction has come to very few men 
indeed, but, appropriately enough, they include Sir John 
Brown and Mr. Mark Firth, both back in the sixties. 
What the Cutlers’ Company has done to assist manu- 
facturers in the matter of steel exports has been explained 
fully in previous letters. Had the Company’s proposals 
been carried out in their entirety there would have been 
none of the chaos which has so embarrassed the trade of 
late, but, as it is, the terrible dislocation of shipments 
caused by the sudden embargo of the War Trade Depart- 
ment, has been greatly relieved by the work done at the 
Cutlers’ Hall. It will be recalled that the embargo was 
originally upon all steel exports, though what the Govern- 
ment was really anxious about was high-speed steel. By 
arrangement, therefore, with the Cutlers’ Company the 
difficulty was largely overcome by the issue by the latter 
of certificates for steel exports containing neither tungsten 
nor molybdenum. Before the end of July nearly 3000 of 
these export certificates had been issued without cost to 
the manufacturer, and since then, under a scale of fees 
which it was found necessary to introduce, certificates had 
been issued at an average daily rate of 250, the total having 
risen to no fewer than 16,000. This is only one direction 
in which the Cutlers’ Company has proved its usefulness in 
a very practical manner, and it is, of course, through its 
instrumentality that 125,000 spare razors have been 
collected from the homeland and the Colonies. Of these 
83,000 have been put into good condition and forwarded 
to Lord Kitchener, who had asked for 100,000 razors for 
the troops. In all these things the Master Cutler has 
shown great activity and resource, and he has been fortu- 
nate in the strong support of the Company’s Law Clerk, 
Col. Hughes, C.B., himself a director of one of the large 
steel works, and a hard-working committee. 


Labour Troubles. 


A little trouble has occurred in the South York- 
shire coalfield, and at the time of writing 2000 men are 
“out”? at the Grimethorpe Colliery, near Sheffield. This 
means a curtailment of the South Yorkshire coalfield out- 
put to the extent of 3000 tons per day-and-night shift. 
The union officials, it is understood, refused their sanction 
for the stoppage, which has resulted from the fact that 
certain non-union miners refused to join the Grimethorpe 
branch of the Yorkshire Miners’ Association. There was 
a little trouble, too, over the week-end at the Maltby Main 
Colliery, which involved the loss of about a day and a-half 
of valuable time, but it was soon settled, and it is quite 
probable that the Grimethorpe dispute will not prove of 
any duration. But why should an hour’s time be lost at a 
critical period in the country’s history like this for the 
sake of a trumpery dispute between sections of men ? 
The output of both collieries has already been considerably 
restricted through the large numbers of men who have 
joined the colours and are now fighting in the trenches. 
It is nothing short of disgraceful that the men remaining 
at home and earning big wages—whilst their comrades 
are receiving a shilling or so a day—should have it in their 
power to lay pits idle at will, and against the advice of 
their own union leaders. Only last week Lord Aber- 
conway, speaking at the meeting of the Sheepbridge Coal 
and Iron Company, had to explain that the colliers who 
remained at home were not putting their backs into the 
work, with the result that outputs were unnecessarily 
restricted. ‘* How,” he asked, “is this shortage affecting 
our national finances?” Italy, Egpyt, and the Argentine 
were some of our best customers, but instead of reaping 
the benefit of the trade now, at a moment when the money 
was wanted, Italy had gone to the United States for more 
than 1,500,000 tons of the coal she formerly bought 
from us. Egypt had bought a similar quantity from 
America, and the Argentine had become a proportionately 
larger buyer there also. ‘‘ Altogether,’ Lord Aberconway 
added, ‘‘for those three countries alone we lost sales 
amounting to 4,000,000 tons, which meant at least 
£4,000,000 lost to this country.” 


Pig Iron, Billets, &c. 


The only change of note in pig iron prices during 
the week appears to be in respect to East Coast hematite. 
The value of this iron has been hardening of late under a 
stronger inquiry, especially from this quarter, and _ whilst 
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business has recently been done at 103s. 9d. delivered, as 
much as 106s. 9d. for mixed numbers is now asked. The 
demand for special hematite qualities is as clamant as 
ever, particularly for West Coast brands, but no quotable 
alteration is reported in values, and West Coast Bessemer 
mixed numbers are steady at previous quotations, viz., 
about 118s. delivered. In common irons the demand 
still lags behind the supply. Acid billets are moving 
upward, Bessemer being now quoted £12 10s. and Siemens 
£L more, whilst £15 10s. is asked for high carbon Siemens. 
Apparently following the fixing of a maximum quotation 
for tungsten, makers are quoting for forward business on 
a basis of 5s. 10d. per Ib. for the powder and 2d. per lb. 
less for ferro, but it is quite understood that for every 
Is. per unit. paid for ore in excess of the Government basis of 
55s. per unit an additional Id. per Ib. is to be charged. 


Fuel. 


In the steam coal market there is little change to 
report. On the whole, the undertone seems not quite 
so firm, attributable, no doubt, to the manner in which 
shipments to neutrals are fluctuating. In fact, the outlook 
for shipments is still very uncertain, and the immediate 
future is almost entirely dependent upon the manner in 
which export licences will be handed out. To some 
extent the shortage of empty wagons has interfered with 
production, and this important factor has to be taken 
into account in the forward market, for should there be a 
further shortage in output and wagons considerable diffi- 
culties may have to be faced. In the small fuel market 
the colliery position is firm and in many cases order books 
are full. Values are well held, there being little tonnage 
to offer on the-open market. Prices for steam coal are 
steady per ton at pit as follows :—Best South Yorkshire 
hards, 16s. 6d. to 16s. 9d.; best Derbyshire hards, 16s. to 
l6s. 6d.; second quality, 15s. to 15s. 6d.: steam cobbles, 
l4s. 9d. to 15s. 3d.; steam nuts. 14s. to 15s. Blast furnace 
coke is firmer at about 15s. to 16s. per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 


Great Industrial Activity. 


THE great activity which has characterised the 
various departments of the iron and steel and allied trades 
for almost a year continues unabated, and the utter 
inability of the different works adequately to meet the 
continued and pressing demands for all kinds of material 
is becoming more and more apparent. While every pos- 
sible effort is being put forward to facilitate the output 
of finished materials, it is becoming only too evident that 
the orders received daily from the Allied Governments 
are in themselves more than sufficient to keep the works 
running at full pressure without the intervention of any 
mercantile work at all. The tremendous output of material 
could be further increased if the supplies of raw materials 
were more regular and an adequate amount of labour 
available. Values are still on the increase, and the recent 
rise in both raw and finished material from America has 
caused a further stiffening in home quotations. 


Clyde Shipbuilding. 


During the month of September only seven 
vessels of 16,983 tons were reported as having been 
launched in Scotland. Of these five were built in the Clyde 
district. The Clyde total of 15,618 tons is small, but there 
have been two smaller this year—those of April and May— 
while the figures are about equal to those for July and 
August. Although no new contracts are reported, there 
is still a fair amount of merchant work in some of the yards, 
and if the labour situation continues satisfactory some 
progress should be made with it, even though naval work 
is monopolising the attention of the great majority of 
the employers and the men. The Clyde total for the nine 
months consists of 62 vessels of 185,886 tons compared 
with 170 vessels of 356.361 tons in the corresponding period 
of last year—an apparent decrease of 198 vessels and 
170,475 tons. In the 1914 figures, however, are included 
seven months of warship work. Of the launches during 
the past month, the most important was that of the 
Moliere, t.s.s., 7250 tons, built by Messrs. Russell and Co., 
Port Glasgow, for Messrs. Lamport and Holt, Liverpool. 


Timber. 

The timber trade is «xperiencing a period of con- 
siderable activity. More inquiry is reported, and even 
with a further rise in freight and a consequent rise in 
values, merchants appear to have no difficulty in effecting 
sales. Transactions recently, which have been numerous, 
have comprised spruce, deals, Quebec pine, birch logs and 
planks, elm, teak, and a rarity of hardwoods. Imports 
continue fairly heavy. 


Pig Iron. 


The tone of the pig iron trade continues quiet. 
Makers are not disposing of many large lines, and while the 
outlet for hematite qualities for local consumption is com- 
paratively good, other sorts are not moving off well. 
There are still 72 furnaces in blast in Scotland, five more 
than at the corresponding date last year. Business in 
warrants has been very quiet during the past week, small 
transactions being reported from day to day. There has 
been more disposition to buy than to sell, and consequently 
prices have advanced, and Cleveland iron closed at 
64s. lld. per ton cash buyers, compared with 63s. 10d. 
per ton in the preceding#week. Warrant stores now 
amount to 139,528 tons compared with 103,606 tons at the 
corresponding period in 1914. 


Quotations. 


The prices of Scotch makers’ iron are unchanged, 
and are quoted as follows :—Monkland, f.a.s. at Glasgow; 
No. 1, 79s.; No. 3, 78s.;Govan, No. 1, 79s.; No. 3, 77s. 6d.; 
Carnbroe, No. 1, 83s.; No. 3, 79s.; Clyde, No. 1, 84s. 6d., 
No. 3, 79s.; Gartsherrie, Summerlee, Calder, and Langloan, 
No. 1, 85s.; No. 2, 80s.; Glengarnock, at Ardrossan, No. 1, 
86s ; No. 3, 8ls.; Eglinton, at Ardrossan or Troon, No. 1, 
80s.; No. 3, 79s.; Dalmellington, at Ayr, No. 1, 81s.; No. 3, 





79s.; Shotts, at Leith, No. 1, 85s.; No. 3, 80s.; Carron, at 
Leith, No. 1, 86s.; No. 3, 81s. per ton, 


Finished Iron and Steel. 


Reports from steel makers indicate that works 
are actively employed, and that there is great pressure for 
delivery of steel, both for the British and the Allied Govern- 
ments. The demand is only limited by the output of the 
mills, which are being taxed to their utmost. New busi- 
ness, apart from Government work, is scarce, and the 
export demand is restricted. Prices are very firm. Ship- 
plates are quoted at £10 5s. to £10 10s. and upwards, both 
for home and export delivery, while angles are £10 10s. to 
£11 and higher, less 2} per cent. Makers of black sheets 
are extremely busy. Deliveries of the heavy gauges are 
still considerably in arrears. During the past week large 
orders have come from the French Government for jin. 
sheets, and it will take some time to run the business 
through. Now that spelter has fallen in price to a very 
substantial extent from its highest level, there is a prospect 
of an improvement in the demand for light and corrugated 
sheets for galvanising. Malleable iron makers are very 
busy’in every department. ‘‘ Crown ” bars are now quoted 
£11 5s. per ton less 5 per cent. for home delivery, and £11 
net for export, and in some cases business can be done at 
even higher prices. Steel bars made from American 
billets are priced up to £12 per ton. A similar grade of 
steel was sold before the war by both Belgian and German 
makers at £4 5s. net f.o.b. at Antwerp. There are always 
sufficient specifications in hand to keep works running 
fully for some weeks ahead, and the position of makers 
is very satisfactory. Structural engineers have a lot of 
work on hand, and general engineers are as busy as they 
can possibly be. 


Coal. 


Business generally has been on the quiet. side 
during the past week. The difficulties in carrying out 
contracts are proving a great barrier to a general expansion. 
Delays consequent on the waiting for licences are of inevit- 
able occurrence, and when the application is met with a 
refusal, arrangements for shipment, which have to be made 
before hand, are upset. The cranemen’s strike in certain 
docks in Glasgow is also interfering with shipments. In 
many instances coal exporters who have good contracts 
on hand are having great difficulty in getting them 
filled. Tonnage is still searce, and the congestion in 
France continues, and at certain ports it is getting worse. 
The industrial demand is fully maintained, but the export 
trade is lagging. The aggregate shipments from Scottish 
ports during the past week amounted to 207,440 tons, 
compared with 194,504 in the preceding week, and 246,797 
in the corresponding week of last year. Values generally 
are unchanged. Ell coal is quoted f.o.b. at Glasgow 
17s. 3d. to 17s. 6d.; splint, 17s. to 22s.; navigation, 20s. to 
2ls. 6d.; steams, 15s. to 17s.; treble nuts, 18s. to 19s.; 
doubles, 17s. to 17s. 6d.; singles, 16s.; best screened naviga- 
tion coal, f.o.b. at Methil or Burntisland, 22s. to 23s. 
per ton. 


Rise in Household Coal. 


There has been a rise in household coal around 
Glasgow of about 2s. per ton. Colliery owners in the 
west of Scotland have intimated an increase of Is. to Is. 6d. 
per ton in all grades of fuel. For the best quality of house 
coal the retail price to day was about 3ls.; second quality, 
30s.; and the cheaper quality 28s. The retail prices per 
ewt. were Is. 63d. and Is. 7d. This increase is due not 
only to the extra price at the pithead, but also to the rise 
in wages of carters and coal porters of 2s. and 3s. respec- 
tively which has just come into force. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE steam coal trade has been very quiet indeed 
during the week. A good deal has been said about urging 
the War Trades Department to grant licences to export 
more freely, but this, I understand, has already been borne 
in mind by the Coal Exports Committee, which is doing all 
it can in the way of facilitating the granting of licences. 
Several applications have, it is true, been turned down 
in the case of neutral countries, and doubtless there was 
very good reason for it, but the fact is that the number of 
applications for licences has been reduced very con- 
siderably and foreign business has fallen flat. Freights 
have gone up to a very high figure. Returns of vessels 
in the whole of the leading South Wales ports a day or 
two ago showed a diminution of about 100 as compared 
with a week previous, and there promises to be very keen 
competition between this country and America for the 
available tonnage for some time to come. There is, 
however, a possibility of this part of the coalfield benefiting 
at the expense of the anthracite area in view of recent 
events and probable developments, but even this can be 
only of a temporary character. 


Coal Exports. 


Shipments on foreign account from South Wales 
ports were not so good last week as in the previous week. 
The returns, however, are on the whole fairly satisfactory. 
The total exported from Cardiff, Newport, Swansea and 
Port Talbot was 358,808 tons, as against 353,603 tons for 
the corresponding period of last year, an increase of 5205 
tons. For the port of Cardiff, shipments amounted to 
207,761 tons, which was a decrease of 36,355 tons upon 
twelve months ago. The chief customers were Genoa 
18,299 tons, Bordeaux 19,608 tons, Civita Vecchia 10,163 
tons, Port Said, 14,829 tons, and St. Nazaire 13,242 tons. 
Newport despatched 58,058 tons, an improvement of 
8578 tons, Rouen taking 6154 tons and Buenos Aires 
5052 tons. From Swansea 66,424 tons were sent away, 
as against 51,383 tons a year ago, an increase of 15,041 
tons. Rouen received sixteen cargoes, totalling 21,587 
tons. Port Talbot, with an exportation of 26,565 tons, 
marked an advance of 17,941 tons. Of this quantity 
9220 tons went to Bordeaux and 4255 tons to Rouen. 


Current Business. 


Current operations during the past week have 
been on a minimum scale. Hardly any transactions of a 
definite character have been reported, and quotations 
given out in the ordinary way have quite lost their value, 
for the reason that all salesmen were ready to discount 
them substantially for spot shipment “in order to secure 
the release of wagons. Only a buyer with ready tonnage 
could adequately test the market, which as: such was a 
misnomer. The extreme scarcity of tonnage has hai its 
influence not only on current operations, but on business 
ahead. With the market in such a depressed state noi jing 
is heard of contracting over next year. Middlemen are 
congratulating themselves that the depression in ovals 
has come late in the year instead of earlier, while owners 
are far from cheerful, inasmuch as the severe set-back in 
values dininished their chances of fixing up contracts 
over 1916 at good figures. Middlemen are less inclined 
than ever to entertain the ideas of owners indicated a 
fortnight ago as to prices over next year, as coals at the 
moment can be bought for spot shipment at anythiny up 
to 10s. below what owners were talking of as their prices 
for 1916. If shortage of tonnage in the future is goiny to 
have the effect it now has buyers will certainly hol off 
from doing business over a long period, while it is eq ally 
certain that owners will not sell ahead at the prices which 
buyers are inclined to offer them on the basis of to-day’s 
values, as these are regarded as unremunerative. Aj the 
present time, even for current shipment, colliery salesinen 
have turned down some of the low prices offered, and 
prefer rather to run the risk of a stoppage of work at the 
pits than sell at non-paying figures. For this reason large 
quantities of smalls, which have been almost unsaleable, 
have been banked. Values of ordinary second Admiralty 
large coals have ruled about 19s. for early loading, though 
colliery salesmen have practically withheld quotations. 
Drys have been about 24s. to 25s. for best and 23s. to 24s. 
for ordinaries. Best Monmouthshires have been quoted 
at 21s., but could be secured at a lower figure, with Eastern 
Valleys ranging down to 17s. 6d. Nominally best bunker 
smalls have been indicated about 14s. to 15s., and cargo 
sorts from 6s. to 8s. 6d. Pitwood is firmer at 27s. to 2Ss. 


LATER. 


The market continues much on the lines of the past few 
days, and is of a very lifeless character. Chartering has 
improved, and gives rather a better complexion to things 
for the second half of the month, but considerably more 
tonnage will have to be taken up to put the market on 
anything like a comfortable basis. At the present time 
the tonnage position continues very unsatisfactory, and 
collieries are in many cases working short time. Coals are 
in super-abundance despite the reduced output consequent 
upon shortage of labour and the bad working of men who 
are at the pits. Colliery owners are rather alarmed in 
view of the low prices obtainable for coals and the abnormal 
costs of production. In one case mentioned it was stated 
that since Lord St. Aldwyn’s award of 12} per cent. increase 
in the wages the output at the colliery in question had fallen 
by 25 per cent. Many men only work four turns a week, 
and do not therefore participate in the bonus turn, which 
their leaders have always fought so strenuously to secure, 
while complaints are made of the shortage of boy labour, 
in some cases owing to the miners declining to pay them 
the minimum wage, and furthermore preventing boys 
earning the bonus turn because they themselves do not 
trouble to put in the extra shift. Values of coals to-day 
were most irregular, both as regards large and sme! coals, 
and for spot shipment collieries in most cases are ready 10 
discount current quotations by 3s. or 4s. per ton. 


Nominal Quotations. 


Steam coal: Best Admiralty large, nominal : 
best seconds, nominal ; seconds, 19s. to 20s.; ordinaries, 
18s. to 19s.; best drys, 24s. to 24s. 6d.; ordinary drys, 
23s. to 23s. 6d.; best bunker smalls, 14s. to 15s.; best 
ordinaries, 13s. to 14s.; cargo smalls, 8s. to 9s.; inferiors, 
6s. to 8s.; washed smalls, 14s. to 16s.; best Monmouthshire 
black vein large, 20s. to 21s.; ordinary Western Valleys, 
19s. to 19s. 6d.; best Eastern Valleys, 18s. 6d. to 1%.; 
seconds Eastern Valleys, 17s. 6d. to 18s. 6d. Bituminous 
coal: Best households, 23s. to 24s.; good households, 
22s. to 23s.; No. 3 Rhondda large, 21s. to 22s.; smalls, 
15s. 6d. to 16s. 6d.; No. 2 Rhondda large, 17s. to 18s.: 
through, 15s. 6d. to 16s. 6d.; smalls, Ils. to 12s.; best 
washed nuts, 25s. to 27s. 6d.; seconds, 22s. to 24s.; best 
washed peas, 20s. to 21s.; seconds, 18s. to 19s. Patent 


fuel, 33s. to 34s. Coke: Special foundry, 42s. to 43s.; 
good foundry, 37s. 6d. to 40s.; furnace, 32s. to 34s. 
Pitwood ex ship, 37s. to 38s. 
Newport (Mon.). 
Supplies of Monmouthshires have largely 


exceeded demands and values all round have ru.ed weak 
for prompt shipment. Tonnage arrivals over last week 
were disappointing, with the consequence that many 
collieries have been on the verge of stoppage for the want 
of empty wagons. Values have been governed entirely 
by the position of tonnage and the individual circumstances 
of colliery salesmen. The only firm commodity has been 
pitwood at 37s. 6d. to 38s. 6d., some sellers asking higher 
figures. Nominal values :—Steam coal: Best Newport 
black vein large, 20s. 6d. to 21s.; Western Valleys, 1s. 
to 20s.; Eastern Valleys, 18s. to 19s.; other sorts, 17s. to 
18s.; best smalls, 13s. to 14s.; seconds, 12s. to 13s. Bitu- 
minous coal: Best house, 22s. to 238.; seconds, 20s. to 
21s. Patent fuel, 30s. to 31s. Pitwood ex ship, 37s. 6. 
to 38s. 6d. 


Newport Metal Market. 


The local iron and steel trades show a firmer tone 
than a week ago, and more optimistic views are entertained 
regarding forward values. Works are well engaged to 
the end of the year. The bar and rail markets are firmer, 
and for the former £7 to £7 2s. 6d. is firmly quoted for 
Bessemer and Siemens qualities. Rails are strong at the 
last quotations of £9 5s. per ton for heavy sections. The 
tendency of Welsh hematite is to appreciate, and 
£5 2s. 6d. delivered at works is the price indicated. The 
tin-plate department is better, there being a considerable 





amount of business, it is understood, waiting to be placed. 
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Prices are named at 17s. 9d. for 20 x 14 and 35s. 6d. for 
98 x 20 of both qualities. 


Swansea. 

The anthracite coal market has suffered on 
account of the scarcity of tonnage; still, values rule 
fairly firm on the whole, machine-made descriptions 
especially have been strong, but smalls have been a drug 
on the market. Large quantities of smalls have had to 
be discharged on the pit banks, and shippers in some cases 
reported that this was due to the difficulty of getting 
export licences. — Mr. John Williams visited Swansea last 
week-end and interviewed a number of employers on 
the matter. Current~ quotations :—Anthracite: Best 
malting large, 33s. 6d. to 35s. 6d. per ton net; second 
malting large, 33s. to 33s. 6d. net ; big vein large, 33s. to 
35s., less 25 per cent.; red vein large, 27s. to 28s., less 24 per 
eent.; machine-made cobbles, 41s. to 43s. net; French 
nuts, 13s. 6d. to 46s. net ; stove nuts, 42s. 6d. to 45s. net ; 
beans, 32s. to 33s. 6d. net ; machine-made large peas, 19s. 
to 20s. net ; rubbly culm, 10s. to 10s. 6d., less 24 per cent.; 
duff, 4s. to 4s. 3d. net. Steam coal: Best large, 20s. 6d. 
to 25s., less 25 per cent.; seconds, 19s. to 20s., less 24 per 
cent.; bunkers, 15s. to 16s., less 24 per cent.; smalls, 
7s. to 9s., loss 24 per cent. Bituminous coal: No. 3 
Rhondda large, 23s. 3d. to 25s. 9d., less 2} per cent.; 
through and through, 19s. 6d. to 21s. 6d., less 24 per cent.; 
amalls, 16s. 6d. to 17s., less 24 per cent. Patent fuel, 27s. 
to 28s., less 25 per cent. 


Tin-plates, &c. 


Tin-plates show a rather steadier tone. Stocks 
are slightly heavier, owing to diminution in shipments, 
but production has been more restricted. The iron and 
steel trades show considerable activity. An order for 
10,000 tons of rails for India has been placed with Messrs. 
mills 


Guest, Keen and Nettlefolds, Limited, for their 

at Dowlais. The following are the official quotations 
from the Swansea metal market :—Tin-plate and other 
quotations :—I.C., 20 14 112 sheets, 17s. 6d. to 
I7s. 9d.; LC., 28 20 56 sheets, 18s. to 18s. 3d.; 
EC., 28 20 112 sheets, 35s. to 35s. 6d.; LC. ternes, 
28 <~ 20 112 sheets, 32s. to 32s. 6d.; galvanised sheets, 


24 ¢., £18 in bundles ;_ block tin, £148 5s. per ton cash, 
£149 15s. per ton three months ; copper, £72 2s. 6d. per 
ton cash, £73 3s. 6d. per ton three months. Lead : English, 
{25 per ton; Spanish, £24 per ton; spelter, £72 per ton. 
Iron and steel: Pig iron: Standard iron, 64s. 44d. per 
ton cash, 64s. 9d. one month; hematite mixed numbers, 
95s. per ton cash, 95s. 6d. one month; Middlesbrough, 
64s. Yd. per ton cash, 65s. 1$d. one month; Scotch, 
70s. 9d. per ton cash, 71s. 3d. one month ; Welsh hematite, 
£5 2s. to £5 3s. per ton; East Coast hematite, nominal ; 
West Coast hematite, nominal. Steel bars: Siemens, 
{7 to £7 2s. 6d.; Bessemer, £7 to £7 2s. 6d. Steel rails, 
heavy sections, £9 2s. 6d. per ton. 








AMERICAN NOTES. 


(From our own Correspondent.) 


NEw York, September 22nd. 

Export buying of wire continues at the rate of 4000 tons a 
day. Since September Ist one exporting company has taken 
orders for 85,000 tons of barbed and plain wire. A French inquiry 
is on the market for 270,000 tons of steel for 10,000,000 5. Sin. 
shells for 1916shipment ; another inquiry is for 8700 tons of steel 
blooms for 44,000 9.2 shells. During the week contracts 
were placed for 200,000 tons of blooms, billets and bars for pro- 
jectiles here and abroad for shipment during the next nine 
months. Steel mills have been overwhelmed with orders this 
week. The output of crude steel is insufficient for the finishing 
mills. The Duluth plant starts on November Ist to turn out 
1000 tons of ingots a day, sold ahead for six months. The Beth- 
lehem Steel Company is expending 1,500,000 dols. on machinery 
to build tool-making machines. Two orders for 40,000 tons of 
billets for re-rolling and forging will be placed before Saturday. 
Italy wants 10,000 tons of small ingots. First quarter capacity 
for 1916 is being rapidly taken. The Cramp Shipbuilding Com- 
pany has bought 4000 tons of plates for two ships. Inquiries for 
railway material are steadily growing, and in many cases the 
needs are urgent, but little new mileage is projected, though 
much siding and extra trackage is under way. Car builders are 
straining to keep up with promised deliveries, and a great deal of 
rolling stock will soon be wanted. The enormous demand for 
agricultural products is greatly stimulating the implement 
industry, and all plants are working to capacity. A larger 
export demand is in sight. Tin-plate makers decline to name 
1916 prices until pig tin prices are known. A heavier European 
business is in sight as a result of the adjustment of Exchange. 
Coul and ore shipments are threatened by a car shortage. 
Munition output is steadily expanding. Means for still further 
expanding capacity are being worked out, but furnace capacity 
will not be increased by the erection of new furnaces. Foundry 
and other irons not available for mumtion making are quiet. 
Sheets are advancing. New ship orders ere near at hand. Crop 
reports continue optimistic. A heavier demand for structural 
material is being taken care of. Domesvie demand for copper 
averages 90,000,000 Ib. monthly; the average monthly 
export is 45,000,000 lb. Refinery production is estimated at 
125,000,000 Ib, per month. About 8000 copper miners in 
Arizona are on strike. Copper exports so far this month, 
5427 tons. During the past week 35,000,000 Ib. were sold 
at 18 cents, 








LAW AND ENGINEERING—SOME POINTS OF 
CONTACT. 

IN a paper bearing the above title, which he read before 
the Society of Engineers on October 4th, Mr. Sydney G. 
Turner drew attention to some of the ground upon which 
the engineer and the lawyer must sometimes meet. The 
paper is too long for insertion in these columns, but some 
of the Points made by the author and certain of the 
suggestions made in the subsequent discussion, may be 
briefly touched upon. 

The author of the paper in the first place drew attention 
to the wide range of subjects in which the lawyer and the 
engineer had a common interest. He quoted Lord Justice 
Fletcher Moulton, who said on one occasion :—‘‘ The 
profession of an engineer involves much more than mere 
engineering knowledge or even executive skill. In a 
large proportion of the matters in which he is consulted 
he has the responsibility of giving advice, and that advice 
often relates to acts in which the rights of third parties 


are directly or indirectly involved. This consideration 
alone would make it desirable that he should have a 
sound knowledge of such branches of the law as bear upon 
the questions he has to resolve. But his need of clear 
legal conceptions does not depend on this alone. He has 
not only to administer, but often to frame, contracts of 
a character which beyond doubt renders them the most 
complicated of any that have to be interpreted and 
pronounced upon by our Courts, and their nature is such 
that he can only pass on the responsibility to professional 
lawyers to a small extent.”” The author then proceeded 
to deal briefly with various matters which are of common 
interest to the engineer and the lawyer, viz., the duties 
of an expert witness; the engineer as arbitrator ; engi- 
neering contracts; certificates; municipal engineering ; 
sewerage and drainage; highways; private street im- 
provement works ; gas, water and electricity engineering. 
His observations upon all these matters are well worthy 
of study. 

The paper gave rise to an interesting discussion, in 
which several members of the bar took a prominent part. 
Mr. J. W. Gordon, K.C., asserted that an elementary 
knowledge of legal principles would often save engineers 
and those for whom they acted a considerable amount of 
time and money. He instanced—of all things—questions 
which arose some years ago about the pitch lake in Trinidad, 
which, after long and costly litigation, were eventually 
settled by a Commission which consisted of a barrister 
and an engineer. Another speaker, however, pointed 
out that a little knowledge of law might have the effect of 
retarding the adoption of very desirable reforms. He 
instanced what had happened in relation to the tarring 
of roads. It was decided by the King’s Bench Division 
in West v. Bristol Tramways Company that those who 
used creosoted wood were liable if water coming from 
the roads caused damage to neighbouring trees and plants. 
Knowledge that this was the untoward result of using 
creosote might have had the effect of preventing the 
adoption of this very desirable improvement. 

Mr. Graham Mould, barrister-at-law, instituted a very 
interesting comparison between the position of the 
arbitrator and the expert witness. He pointed out that 
whereas the arbitrator had to decide, upon the evidence 
before him, between two extremes, it was the function 
of the expert witness to put the case as high—or as low— 
as it might fairly be put from the point of view of his client. 
He gave the following instance :—Suppose the question 
for decision was, What was the value of a particular 
factory ? The plaintiff's engineer, taking the most rosy 
view from his client’s standpoint, put it at £15,000. On 
the other hand, the engineer called by the defendant, 
saying, “It is nought, it is nought,” wrote the price 
down to £5000. The arbitrator, knowing that each had 
been exaggerating, awarded the plaintiff £10,000. Justice 
was thus done on the average. Another legal speaker 
reminded those of his audience who might be called upon 
to give expert evidence of the danger of being too technical. 
Although many counsel and judges were now familiar 
with engineering phrases, there were others to whom the 
meaning of the phrases was as Greek. 

While the lawyer can never assume the réle of the engineer 
and while the engineer would never venture to set his view 
of a legal point against the reasoned opinion of a trained 
lawyer, it is obvious that a discussion of this kind serves a 
very useful purpose. 








LONDON ELECTRICAL ENGINEERS, TERRI- 
TORIAL FORCE. 


Tuer Corps of London Electrical Engineers was the first 
engineering unit formed in the British Army to make use 
of the services of electrical engineers. It was first started 
as the Electrical Engineers (Volunteers) in the year 1897 
by the late Dr. John Hopkinson, and the name was 
changed to the present title on the formation of the Terri- 
torial Force. Numerous other units utilising the services 
of electrical engineers have since been formed, but the 
largest unit is still the London Electrical Engineers. 
Owing to the expansion of the Corps, the opportunity now 
exists for men of suitable age and training to enlist in the 
unit. Men of the following professions and trades are 
specially required :—Electricians, mechanical and _ elec- 
trical engineers, engine drivers, engine erectors, instrument 
repairers, metal turners, fitters, telephonists and_ tele- 
graphists. There are a limited number of vacancies for 
carpenters, cabinet makers, pattern makers, draughtsmen, 
joiners and wood turners. Forms of particulars can be 
obtained from the Officer Commanding at 46, Regency- 
street, Westminster, S.W. 








A New AgEronavtTicat Institutron.—At a meeting held at 
the Royal Society of Arts on Thursday of last week, over 
which Sir William Ramsay presided, it was decided to inaugurate 
“The Aeronautical Institute of Great Britain,’ which will have 
three principal functions—aircraft production, aeronautical 
progress, aeronautical propaganda. The first work of the 
Institute will be to develop its function of facilitating aero- 
nautical production by the establishment of an Aeronautical 
Production Committee. The method of working such a com- 
mittee was explained by Colonel F. N. Maude and Mr. L. Blin 
Desbleds. It will aim at an immediate increase in the country’s 
rate of aircraft production, mainly in the following manner, 
which, it was declared, would interfere with no existing arrange- 
ments, Governmental or other :—{1) By organising a central 
bureau which would render possible the voluntary co-operation 
and co-ordination of the aeronautical industry, thereby enabling 
the execution of larger orders than is at present the case. (2) 
By giving the financial institutions of the country special 
technical assistance not otherwise obtainable, thus linking up 
finance with the aeronautical industry and thereby further 
increasing production. (3) By making arrangememnts for 
the best utilisation possible of the existing labour, and for the 
training of as many men for aeronautical work as the situation 
demands. The whole function of the Institute will be, during 
the war, to speed up production by organisation in every direc- 
tion. The meeting was well attended, among those present 
being :—Sir Frederick Pollock, the Hon. W. P. Schreiner (High 
Commissioner for the Union of South Africa), Professor W. C. 
Unwin, Sir Philip Magnus, Sir Charles Macara, Sir George Taub- 
man Goldie, Mr. W. Nelson Mitchell (Chairman of the Imperial 
Tobacco Company), Sir Leo Chiozza Money, Mr. Charles Bright, 
Sir Alfred Pearce Gould, F.R.C.S., Sir R. W. Burnet, M.D., 
Lord Hill, Lord Claude Hamilton, Mr. Basil Peto, Mr. A. 8. E. 
Ackerman, Mr. Robert Mitchell (Director of Education, the 
London Polytechnic), Sir Alexander Pedler, and Mr. Evelyn 





Wrench (hon. secretary and organiser of the Overseas Club), 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue Junior InstiTUTION OF ENGINEERS.—At 39, Victoria- 
street, 8S.W. ‘A Grinding Problem,” by Mr. A. J. Simpson. 
At 8 p.m. 

Tue Evecrro-Harmonic Soctery.—The first smoking con- 
cert of the season will be held at the Holborn Restaurant 
(King’s Hall). At 8 p.m. 


SATURDAY, OCTOBER 9ru. 


Tue Nort or ENGLAND INSTITUTE OF MINING AND MECHA- 
NICAL ENGINEERS.—Wood Memorial Hall, Newcastle-on-Tyne. 
Presidential address by Mr. T. Y. Greener. At 2 p.m. 

KEIGHLEY AssocIATION OF ENGINEERS.—The Assembly 
Room of the Cycling Club, Keighley. “ Transmission Gear 
Units, or the Application of Gearing for Power Transmission 
by Units,” Mr. F. J. Bostock. At 6.45 p.m. 


MONDAY, OCTOBER liru. 


THe Junior INsTITUTION OF ENGINEERS.—At 39, Victoria- 
street, S.W. ‘* Modern Foundry Practice,” by Mr. W. Rawlin- 
son. At 8 p.m. ; 


TUESDAY, OCTOBER 12ra. 


Facuiry or ENGINEERING AT UNIVERSITY COLLEGE.—Gower- 
street, W.C. ‘ An Investigation of the Heating of the House 
of Commons,” by Mr. A. H. Barker. At 5 p.m. 

THE MANCHESTER GEOLOGICAL AND MINING SocietTy.— 
Queen’s-chambers, 5. John Dalton-street, Manchester. Presi- 
dential address by Mr. L. R Fletcher; also the following paper 
will be discussed :—‘*‘ The Fauna and Stratigraphy of tne Kent 
Coalfield,” by Mr. Hertert Bolton. At4 p.m. The House and 
Library Committee will meet at 2 p.m., and the Council wiil 
meet at 3 p.m. 


WEDNESDAY, OCTOBER 13rn. 
Tue AssociaTION OF ENGINEERS-IN-CHARGE.-—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. Presidential address, 
by Mr. Frank Bailey. At 8 p.m. 


FRIDAY, OCTOBER 15ru. 

Tue INsTITUTION OF MECHANICAL ENGINEERS.—-At the 
Institution of Civil Engineers, Great George-street, Westminster, 
S.W. “The Theory of Grinding, with reference to the Selection 
of Speeds in Plain and Internal Work,” by Mr. J. J. Guest. 
At 8 p.m. 


2Isr. 


THURSDAY, OCTOBER 

THe INstiruTION OF Locomotive ENGINEERS.-—Caxton Hall, 

Westminster, S.W. ‘Inspection of Locomotives under Con- 
struction,” by Mr. W. A. Lelean. At 7.15 p.m. 


FRIDAY, OCTOBER 29ru. 

THe INSTITUTION OF MECHANICAL ENGINEERS. —At the 
Institution of Civil Engineers, Great George-street, Westminster, 
S.W. ‘“ The World’s Sources of Fuel and Motive Power ”’ (the 
Thomas Hawksley Lecture), by Dr. Dugald Clerk, F.R.S. At 
8 p.m. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
TRAINING CORPS. 
Headquarters : Marconi House, Strand, London, W.C. 
Drill Centre (by kind permission of Lieut.-Col. A. E. Le Rossignol, 
R.E.): Headquarters of London Electrical Engineers, 46, 
Regency-street, London, 8.W. 
COMPANY ORDERS. 
By Lieut.-Col. C. B. Clay, V.D., Commandant, for week com- 
mencing October llth, 1915. 

Drills 6.30 to 7.30, 7.30 to 8.30 p.m. 

Saturday, October 9th.—Company parade, 2.30 p.m. 
march. 

Monday, October 1th. 
signalling class. : 

Tuesday, October 12th.—Section 2, technical; Section 4, 
shooting. 

Thursday, October 14th. 
shooting. 

Friday, October 15th.—Section 4, technical ; 
signalling class. : 

Mr. C. G. Spiers has heen appointed Acting Company Sergeant- 
Major, vice H. N. Fullarton resigned. 

In consequence of the great recruiting march-out on Saturday, 
October 2nd, the route march arranged for that day was post- 
poned until Saturday, October 9th, when it will take place at 
2.30 p.m. : : ; 

Members who have not yet been measured for their uniforms 
are requested to give notice to their Section Commanders when 
they will be able to attend for measurement, so that appointment, 
can be made with the tailors. 

The work in connection with the new headquarters at Chester 
House, Eecleston-place, S.W., has been commenced, and it is 
proposed that drills shall start there on Monday, October 18th. 


Route 


Section 1, technical; Section 3, squad 


Section 3, technical; Section 1, 


Section 2, squad 








CATALOGUES. 


From the India-rubber, Gutta Percha and Telegraph Works 
Company, Limited, of Silvertown, E., we have received a new 
catalogue on electric light accessories. It deals, among other 
things, with lamp holders, plug adapters, cut-outs, tumbler 
switches, counterweight fittings, wall plugs, water-tight switches, 
distribution and fuse boards, small generating sets, &c. 

From Dick, Kerr and Co., of Abchurch-yard, Cannon-street, 
E.C., we have received a well got up publication, illustrating in 
a general manner the company’s workshops at Preston and also 
various plants which the company has built and installed. The 
plants are too numerous to be mentioned individually, but we 
may say that some of the most notable and most recent are 
turbine sets installed at Madras, St. Helen’s, at the Wimbledon 
power-station of the London and South-Western Railway, and at 
the Greenwich power-house of the London County Council 
tramways. We note that the company has recently completed 
the construction of 90 kiloms. -of railway for the Government 
of Portuguese East Africa, and is now starting work upon a 
large reservoir near Staines for the Metropolitan. Water Board. 
This reservoir has an area of approximately 1} square miles, 
and it is estimated that the work will take six years to complete. 
Amongst other interesting contracts now in progress may be 
mentioned a water supply scheme and hydraulic power develop- 
ment in the Canaries. The book deals with several well-known 
traction schemes for which the company has been responsible, 
one of the most novel being the 3500-volt direct-current system 
from Burly to Holcombe Brook, Lancs. We have not by any 
means referred to all the important contracts with which the 
book deals, but sufficient has been said to indicate that the 
publication is interesting and that it covers some very important 
work. 
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STRESS DISTRIBUTIONS IN ENGINEERING 
MATERIALS. 
THE following report has been made by a Committee 
of the British Association consisting of Professor J. 
Perry, Chairman ; Professors E. G. Coker and J. E. 


Petavel, Secretaries; Professor A. Barr, Dr. C. 
Chree, Mr. Gilbert Cook, Professor W. E. Dalby, 


Sir J. A. Ewing, Professor L. N. G. Filon, Messrs. 
A. R. Fulton and J. J. Guest, Professors J. B. Hender- 
son, F. C. Lea and A. E. H. Love, Mr. W. Mason, 
Sir Andrew Noble, Dr. F. Rogers and Mr. W. A. 
Seoble, Dr. T. E. Stanton, Mr. C. E. Stromeyer and 
Mr. J. S. Wilson, which was appointed to report on 
certain of the more complex stress distributions in 
engineering materials. 

The report presented at the Australian Meeting of the British 
Association called attention to the desirability of obtaining 
complete and systematic data with regard to three definite 
materials, namely, a mild steel, an axle steel—carbon 0.3 per 
cent.—and a nickel steel alloy. The Committee obtained a 
stock of one ton. of mild steel early in 1914, but owing to the 
outbreak of war further supplies of the other materials are not 
available. The physical properties of the mild steel now in 
the possession of the Committee have been the subject of several 
investigations, and a chemical analysis made at the National 
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Physical Laboratory has been furnished by Dr. Stanton as 


follows : 


C = 0.132 per cent. 
Si = 0.028 m 
S = 0.017 = 
P = 0.028 ms 
Mn = 0.300 ms 
The material, which is from a single melting, shows the 


influence of the subsequent rolling as may be observed from 
some preliminary tensile tests furnished by Mr. Cook, Table I. 


TaBLe I.—Tensile Tests of B.A. Mild Steel as received from the 


Makers. 
Nominal diameter of bars, in. t's 
Actual diameters of bars, in. t .3¥5 
: machined 
Yield stress, in tons per sq. in. .. 23.95 





Maximum stress, in tons per sq. in. .. 
Percentage elongation on 8in. 


Percentage elongation on 2in. 


Percentage contraction of fracture 








Professor Dalby has also investigated the properties of a 
specimen of this steel, cut from a rod 1;;in. diameter, with an 
apparatus* in which the load and extension are recorded auto- 
matically upon a photographic plate. The diagram so obtained 
is shown in Fig. 1, together with the numerical results of the test. 


Table of Data. 





Original diameter of specimen 0.564in. Area = 0.25 sq. in. 
Distance at fracture .. .. .. 0.324in. Area = 0.0825 sq. in. 
Stress at yield point .. .. - = 


Ultimate stress reckoned on original section 

Actual stress of fracture ..+.. .. .. .. 

Percentage reduction of area.. 

Distance between gauge points 

Extension on length of 5in. 

Elongation on length of 5in. . 

Corresponding elongation for 
IO Giamiaters = 5.60m. 2.0 os oe os te oe 

Young’s modulus (E) in pound and inch units .. = 


= 1.53in. 
30.6 per cent. 


a standard ‘length of 
= 29.7 per cent. 
30.3 x 106 
Photomicrographs made by Professor Dalby and Dr. B. P. 
Haigh show that the structure is of a usual type for steel of 
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Fig. 2 


this composition. The experiments prove that the influence 
of rolling is considerable and that comparable results cannot be 
obtained without annealing by some standard method which 
will bring the material to a uniform molecular structure for all 
sizes of bars. It has been suggested that the bars should be 
heated at a temperature of 900 deg. Cent., and cooled in the 
air. Mr. W. A. Scoble has made an investigation of one of the 
sizes of bars after heating to 900 deg. Cent. in an electric furnace, 
and allowing them to cool in position. An account of his results 
is given in Appendix A. 

An investigation of the effects of alternating stress has also 
been made by Dr. B. P. Haigh, and is described in Appendix B. 


* An Ootical load-extension indicator, together with some diagrams 
obtained therewith. ‘‘ Proceedings” R.S., 1912. Load extension diagrams 
taken with the optical load extension indicator, ‘‘ Proceedings” R.S., 
1913. 





Dr. F. C. Lea and Mr. C, E, Stromeyer have joined the Com- 
mittee during the year. 
The Committee ask to be reappointed, with a grant of £100. 


APPENDIX A.—REPORT ON STATIC TESTS OF A MILD 
STEEL RECEIVED FROM THE BRITISH ASSOCIA- 
TION STRESS COMMITTEE. 

By Mr. W. A. Scosre. 


The preliminary tensile tests made by Mr. Cook showed that 
the yield stress varied from 23.95 tons per square inch for the 
in. bar to 13.40 tons per square inch for the 1,yin. bar. To 
compare the results of static tests on the different bars, it was 


straight line at a torque of about 120 Ib.-inches (3.27 tons yon 
square inch) and complete yield takes place at 240 Ib decal 
(5.31 tons per square inch on the assumption of uniform nrc 
distribution). This result was canaldaden to be unsatisfactory. 
and another torsion test was made on the specimen whic), hs ‘i 
already yielded slightly by bending. There appeared to |, ws 
straight line portion to the torque-twist curve, a time effect 
was measured at 110 ]b.-inches (3.0 tons per square inch) 
and final yield took place at 210 lb.-inches (4.65 tons per squ ae 
inch on the assumption of uniform stress distribution), ia 
These results present certain difficulties. The tension test 
was satisfactory and the data obtained are what woul be 
expected from the grade of steel and from the tests mac 


* . . . . by 
Mr. Cook. The elastic limit and yield point appeared to coinid 
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clear they should be brought to a uniform condition, or the 
advantage of having them of the same steel would be neutralised. 
At this time the question of annealing had not been raised, but 
the specimens for which the test results are given below were 
all subjected to the following treatment. The specimens were 
cut from a }Zin. round bar, placed in an electric furnace and 
heated with the furnace to a temperature of about 900 deg. 
Cent. The bars were allowed to cool inside the furnace. 
Tension Test-—The specimen had screwed ends and was 
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turned down to 0.499in. diameter. There was a very slight 
indication that the strain increased more rapidly than the stress. 
The extensometer used was of special design, and the measure- 
ment of elongation was certainly correct to within 0.5 per cent. 


Yield stress .. .. 10.04 tons per sq. in. 


Maximum stress .. .. .. .. 20.89 BP 
Elongation on Sin. (10 diameters) 36 per cent. 
Reduction in area at fracture 69.6 ,, 


** E” 28,800,000 Ib. or 12,850 tons per square inch. 
Bending Test.— The specimen was turned to 
diameter and subjected to a uniform bending moment. 


0.4365in. 
The 
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Fig. 5 


deflection was measured on a length of 4in. by a sensitive piece 
of apparatus supported on the specimen. 


j Bending moment at first yield 168 Ib. -in, . 
(Maximum stress .. .. .. .. 9.18 tons per sq. in. 
j Final b-nding moment. .. . 260 Ib.-in. 


8.37 tons per eq. in. 
30,400,000 Ib. per sq. in. 
13,900 tons per sq. in. 


| Stress, assumed uniform over section 
“ E” from straight portion of curve 


Torsion Tests.—The diameter of the test piece was 0.4367in. 
and the twist was measured on a length of 4.47in. A torque- 
twist curve is given in Fig. 2. The curve deviates from the 


| upon a longitudinal section of the bar, with the 


at a stress of 10 tons per square inch. Judged by the first yield 
the steel is weaker under a bending load—-9.18 tons per square 
inch—but the point is clearly defined on a carefully plotted 
load-deflection diagram. There was a considerable creep when 
the skin stress would be 12 tons per square inch, assuming 
Hooke’s Law to hold. The final stress was evidently between 
(Hooke’s Law) and 8.37 tons per square inch (uniform distri- 
bution), and it appears that 9.2 tons per square inch is very 
approximately correct for the yield point stress by bending. 
The torsion results deserve special notice. The first yield 
apparently took place at 3.27 tons per square inch skin shear 
stress, and the test piece gave way and was twisting slowly 
but continuously when the skin stress was between 6.54 (Hooke’s 
Law) and 5.31 tons per square inch (uniform distribution). 
The stress difference at first yield appears to be much less in 
torsion than under bending or tension, but the flow stress 
difference for torsion is greater than for tension, and probably 
also greater than for bending. It appeared probable that the 
point on the torque-twist curve where the straight portion ends 
was not the point at which yield occurs, possibly because strain 
was not proportional to stress even when the material was 
elastic, but such an assumption is confused by the fact that 
strain was never proportional to stress in the second torsion 
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test. In the latter case it is impossible to locate a yield point, 
but the final flow shear stress was between 5.71 (Hooke’s Law) 
and 4.65 tons per square inch (uniform distribution), a result 
which gives a stress difference in good agreement with that from 
the tension test. 


ON ALTERNATING STRESS 
OF MILD STEEL RECFKIVED 
ASSOCIATION STRESS COM 


APPENDIX B.—-REPORT 
TESTS OF A SAMPLE 
FROM THE BRITISH 
MITTEE. 

By Dr. B. P. Haren. 

The material supplied was in the form of ;;in. rolled bar, ancl 
was described as “‘ dead-mild.”’ Its tensile strength was approx!- 
mately 26 tons per square inch, with an_ elongation of about 
21 per cent. on an 8in. specimen, jin. in diameter. rhe results 
of two tensile tests are given below, column A giving the figures 
obtained in a preliminary test made by Mr. Cook, and column B 
those in a very slow test, lasting over 30 minutes, made at 
Greenwich :— 








A. B. 
Diameter of specimen (turned) 0.385 a3 4 
Yield stress, tons per sq. in. .. .. 23.95 21.0 
M-ximum stress, tons per sq. In. .. 26.4 ns, eee . 
Elongation, per cent. «+ ee oe o» 22,2 0n6in. .. 20.50n Sin. 
Reduction of area at fracture, per cent. 69.8 71.4 


A Brinell test, in which a standard 10mm, ball was pressed 
standard load 


of 3000 kilos. gave an impression having a diameter of 5.78 mm., 
indicating a “ hardness number ”’ of 104 kilos, per square milli- 
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metre, equivalent to 66 tons per square inch. The ratio between 
the maximum stress of the tensile test and the hardness is 
0.40 to 0.38, according to the value taken for the tensile test. 
rh specimens used in the tests which are now described were 
, annealed, but were tested in the condition in which the 


nt 3 
tal was received. 


ii \lternating stress tests were carried out in a machine of the 
type described at the Dundee Meeting of the Association, 1912, 
In this machine the alternating stress applied to the specimen 


ix obtained by combining two pulsating forces—derived from 
two-phase magnets acting upon opposite sides of a single 
‘ture to which one end of the specimen is rigidly coupled. 
inertia foree required for the oscillatory acceleration of 
iio armature is cancelled by the force of deflection of a spring 
h is adjusted to suit the frequency of the test. The load 
lied to the specimen is determined by measuring the voltage 
induced in a fine wire secondary coil, wound close to the pole 
faces of the magnets. To standardise the machihe, a phosphor 
bronze specimen, fitted with an extensometer, and previously 
tested under steady stress, is inserted in the machine and stressed 
ly the application of an assigned voltage at the desired frequency. 
(he range of extension measured under alternating stress may 
be used as the basis of measurement, or, alternatively, the 

ternating stress may be converted to a steady stress by revers- 
ing the pull of one of the two magnets. Stroboscopic observa- 
tious showed that the stress applied to the specimen varies 

ry approximately in a sine wave, and it is estimated that the 
load range of stress can be determined with an accuracy within 
| per cent. Combinations of alternating and steady stress are 
itained by extending or compressing the spring used for com- 
pensating the inertia of the armature. The stiffness of this 
pring having been measured, the magnitude of the steady 
stress is determined by measurement of the deflection of the 


wil 


apy 


ring. 

the form of the specimens used in the alternating stress tests 
is shown in Fig. 3. The maximum stress is developed in the 
central cylindrical portion of the piece, about jin. in length, 
which is joined to the conical ends by gradual transition curves. 
The ends of the specimens are screwed, and the necessary pre- 
cautions are taken to ensure that the test pieces are free from 
initial stresses, either torsion or bending, due to the tightening 
of the grips. The tests may be arranged in seven series, and are 
summarised in the table given below. In the first series the 
tress alternated between equal intensities of tension and com- 
pression, In three series, Il. to IV., steady stresses of tension 
were applied in combination with the alternating stress, and 
in the final three series, V. to VII., steady stresses of compres- 
sion were combined with the alternating stress. The frequency 
of stress employed was the same in all series, viz., 2000 per 
minute. The duration of the tests followed by fracture varied 
from a very few cycles up to 8 million, Other tests were con- 
tinued beyond this number, in one instance to 17 million cycles, 
without fracture. 

In Fig. 3 the range of stress is plotted on a base representing 
the numbers of cycles endured. It is clear that each series of 
experiments indicates a limiting range of stress below which the 
endurance increases with very great rapidity. It may be 
doubted whether even the longest tests indicate an absolute 
fatigue limit, but the asymptotes are at least sufficiently clear 
to indicate a fairly definite value. These values are summarised 
for the several series in the following table : 
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In Fig. 4, curve F, the limiting range of stress is plotted as a 
function of the steady stress applied to the specimen. It i 
interesting to note that, especially for the tension side of the 
diagram, the form of the curve is approximately in accordance 
with the hypothesis expressed by ‘‘ Gerber’s parabola.”’{ Thus 
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Steady com- Range of syns ae 
Series. nent, stress, tons per ae ea to 
tons per sq. ir. sq. in, Has . 
i, Nil 57.2 Approx. nil 
2 Specimens became 
2 very hot 
= 3 0.003 
7 0.08 
3 0.056 
“$ 0.16 
at 0.19 
0.9 0.50 
a] 0.41 
me | 
4 
+4 oat) 
25.4 Unbroken after 7.2 
Il. 4.95 27.9 0.24 
26.8 0.64 
58 0.66 
iS 20 
*4 By 4 
7 Unbroken after 8.1 
23.7 Unbroken after 17.0 
fl. 9.87 9 Approx. nil 
s ” 
» ” 
7 0.67 
mf 0.89 
3 0.96 
ty 0.91 
2 Unbroken after 4.6 
hf Unbroken after 5.1 
lV. 12.8 21,7 0.11 
18.1 2.08 
17.3 Unbroken aft. r 8,62 
16.5 Unbroken after 14.1 
ve » 21 Nil 
0.13 
oO 
1.06 
3.14 
Unbroken after 8.4 
Unbroken after 8.0 
3 im 9.35 23.7 0.19 
4.60 
8.66 
Vil. 12.2 20.8 1,81 
19.8 2.69 
} 19.0 Unbroken after 8.36 





the results of the tests with combined alternating and steady 
stresses may be expressed by the formula— 
fmax = A /2+ vVi2-n Af or 
f% = f*-—na f, 
where fmax is the maximum permissible combined stress, 
fs being the steady component of stress, and 
4 being the range of variation. 





f is the ultimate strength of the metal, and 
n the ratio between f and A (= approximately unity 
for this metal), the stresses being in tons per 
square inch. 


On the left-hand side of the diagram—Fig. 4—representing the 
results obtained with combinations of alternating and compres- 
sive stresses, the curve deviates noticeably from the parabolic 
form. The discrepancy is greatest with moderate loads and 
disappears when the magnitude of the steady stress is increased. 
At this stage, however, the metal is liable to yield in a ductile 
manner owing to the intensity of the steady stress, so that it is 
hardly practicable, or profitable, to continue the investigation 
with higher stresses. Fig. 4 shows also, by the curve D, a limit- 
ing range of stress beyond which ductile failure occurs instead 
of the characteristic fatigue failure. The exact position of the 
curve is difficult of determination, as the range of stress necessary 
to produce ductile extension depends on the rate of increase of 
stress in somewhat the same manner as the form of the stress- 
strain diagram depends on the rate of application of load. Thus 
fatigue appears to play a part in ductile extension as well as 
in brittle fracture, accelerating the development of strain. 

The two specimens shown in Fig. 5 clearly illustrate the two 
manners of failure. Thus specimen A fractured after 672,000 
repetitions of a cycle of stress in which an alternating stress 
having a range of 23.7 tons per square inch was combined with 
a steady stress of 9.87 tons per square inch. Specimen B, 
loaded with the same component of steady stress, extended 
immediately with reduction of cross sectional area, when the 
range of alternating stress reached the value of 29 tons per 
square inch. Ductile failures occurred at lower ranges than 
this when time was given fer the phenomenon to develop, thus 
the curve D is drawn through the ordinate at 25.2 tons per 
square inch range, no cases of ductile extension having been 
met with below this limit. On the compression side of the dia- 
gram the curve D falls so low that it intersects the curve F. 
Thus in the series of experiments made with a compressive stress 
of 12.2 tons per square inch, all the specimens failed in a ductile 
manner, some showing signs of cracks while others simply 
settled down suddenly without visible cracks. It is remarkable 
that the zone between the two curves F and D is no wider than 
is shown in the diagram. 

In Fig. 6 the maximum and minimum values of the stresses 
producing fatigue fracture are plotted on a base representing 
the steady component of the stress-producing fatigue. The 
elastic limit, ar stress and maximum strength of the metal 
are represented by the points E, Y and M on the line O M, 
passing through the origin and inclined at 45 deg. to the axes. 
The full lines show the loci of the maximum and minimum 
stresses for the B.A. mild steel, while the dotted lines indicate, 
for the sake of comparison only, the corresponding results 
obtained with a sample of naval brass. A dotted line in Fig. 4 
likewise indicates the same results for naval brass. The striking 
difference between the forms of the loci indicates that a great 
deal of experimental work with different metals is still required 
before any general theory can be evolved. 

As indicated in the table which follows, the ratio between the 
semi-range of the limiting fatigue stress—with equal intensities 
of tension and compression—and the maximum strength of 
the metal is approximately 0.51. In other mild steels tested 
by the writer, the value of this ratio has varied between 0.5 
and 0.6, the lower value being met with in annealed metal and 
the higher in cold-strained specimens. In structural steels 
containing higher percentages of carbon and possessing higher 
ultimate strengths, the value of the ratio falls to about 0.40. 





SPS one ae eee eee ee 18.3 0.726 
Yield stress .. 21.0 0.833 
Maximum stress a eee pe ee nS = 25.2 = unity 
Semi-range of limiting alternating fatigue stress .. 13.0 0.515 
Range of limiting pulsating fatigue stress, tension 21.0 0.833 
I NNN 5 FSM 2a” She ee a cos ee oe OR 2.62 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. : 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the yrant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


19,657. September loth, 1914.--IMPROVEMENTS LN OR RELATING 
To CARBURETTERS, Framroz Dhanjibhoy Karani, of Walker- 
road, Nagpur, Central Provinces, India. 

The carburetter comprises a closed chamber with an opening 
at each end. The opening B admits the air and the petrol 
supply enters by a pipe D and drops upon the sheet metal plate 
B covered over with wire gauze to increase the evaporating 
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surface and retard the flow of the petrol towards the end where 
the mixture is carried into the recess G and passes through the 
wire gauze screen C and through the opening C!, where it meets 
with the air following through the opening G'. A similar dia- 
phragm plate leads in the opposite direction and so on until the 
petrol is completely vaporised and issues at the gas outlet ready 
for use.—September 15th, 1915. 


TRANSMISSION OF POWER. 


21,354. October 22nd, 1914.--IMpROVEMENTS IN MAGNETIU 
CiureHEes, Malcolm Walker, of 3, Camphill-avenue, Lang- 
side, Glasgow. 

Each clutch comprises two members A and B of annular or 





core A! with an annular groove or recess C! around it, into 
which is fixed the coil C. Beyond the annular groove C! is an 
annular pole piece D', and to the face of, this, extending to the 
periphery, a friction ring D”—either flat or conical—is at- 
tached of vulcanised fibre or other material friction, which 
will prevent actual metallic contact of the faces of the magnets. 
The energising coil C is of a size, say, double the depth of the 
groove C', and projects out from the face of the member A tu 
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an extent equal to that enclosed in the groove. The member 
B of the clutch is of similar construction to the member A, with 
a central magnet core B', a recess C”, around the core an annular 
pole piece D’ and a friction ring D” of non-magnetic separating 
material, so that when the two members of the clutch are 
brought face to face they exactly coincide. The energising coil 
C carried by the member A projects into the recess C” of the 
member B and both members are thus energi‘ed or magnetised. 
The coil C is connected to a source of current by any convenient 
form of contact, such as by brushes E in contact with insulated 
copper rings affixed to the clutch member A.—September 15th. 
1915. 


ORDNANCE AND ARMOUR. 


13,550. June 3rd, 1914.—IMPROVEMENTS IN OR RELATING 
ro GuN MountinGs, Sir Arthur Trevor Dawson and George 
Thomas Buckham, both of Vickers Limited, Vickers House, 
Broadway, Westminster. 

This invention relates to gun mountings of the casemate, 
pedestal or upper-deck type in which the sighting apparatus 
and the sight setter together with the elevating number are 
disposed within the shield. A is the pedestal, B the carriage. 
and C the shield. D represents the seat for the elevating number 
and E the seat for the sight setter, both these seats being mounted 
on the carriage so that they move with the gun in training. In 
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the example shown the sight setter is arranged on the seat E in a 
position facing towards the rear and a suitable foot rest E? is 
provided. The sight setter’s seat E is arranged above and 
somewhat to one side of the seat D occupied by the elevating 
number, so that the sight setter is close to the shield C and does 
not interfere with the gun layer, whose head is contiguous to 
the sight setter’s seat. A foot rest D! is provided for the 

elevating number.—September 15th, 1915. 

21,541. October 28th, 1914.—IMPROVEMENTs IN GUNS HAVING 
A Lone Recor, Rheinische Metallwaaren and Maschinen- 
fabrik, of Dusseldorf-Derendorf, Germany. 

Ais the barrel, which forms one detachable part, while the breech 
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piece Bis combined with the slide C to form a second part. The 








1 See also Engineering, November 22nd, 1912. a 
} See Unwin’s “ Testing of Materials of Construction,” p. 388, 3rd edition, 





disc form, The member A is constructed with a central magnet 





barrel and breech piece are connected together in known manner 
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The slide C is guided on a second 


hy means of.a bayonet joint. 
F is a fixed 


slide D, which in its turn slides on the cradle E. 
shoulder on the cradle, against which a spring G bears. The 
other abutment H of this spring is secured to the slide D. The 
inner spring K is separated from the outer spring by a tube I 
and is enclosed between a shoulder L of this tube secured to 
the slide D and an abutment M secured to the brake cylinder N. 
September 15th, 1915. 


8646. June llth, 1915-—-A New or Improvep Support or 
FOUNDATION FOR THE WHEELS OF WHEELED GuUN- 
Carriaces, Fried. Krupp Aktiengesellschaft, of Essen, 
Germany. 

The wheel foundation has a frame A which is composed of 
sheet metal plates, bearer pieces, &c., and is let into the ground. 
The frame A is provided with two substantially rectangular 
depressions A’, the mutual distance apart of which—measured 
from centre to centre of the depressions—corresponds to the 
gauge of the wheels of the gun-carriage. The depressions A? 
serve for the reception of elastic supports for the gun-carriage 
wheels B. These supports have a number of layers C of elastic 
material, such as rush matting, straw plait, felt or the like, 
between which lie the sheet metal plates D with a bent-over 
edge. The lowermost layer C rests upon the bottom plate 
A” of the depression A', while the topmost layer is covered 
over with a rigid plate E of steel or the like provided with a 
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turned-down edge. The gun-carriage is anchored generally 
by a curved foundation piece F which is provided for the trail 
of the carriage and let into the ground. This foundation piece 
F has a rib F’, on which the trail of the gun-carriage is guided. 
The foundation piece F is connected to the frame A of the 
wheel foundation by ropes G or the like, so that the horizontal 
component of the recoil which takes place when the gun is fired 
is also transmitted to the wheel foundation. In consequence 
of the elastic construction of thé supports for the gun-carriage 
wheels B, the vertical component of the recoil acting upon the 
gun-carriage wheels B is elastically absorbed, so that the gun- 
carriage wheels are subjected to a comparatively light stress. 
Owing to the arrangement of the rigid cover-plate E and the 
sheet metal intermediate layers D, the elastic layers C are uni- 
formly compressed, so that their elasticity is completely utilised. 
—September 15th, 1915. . 


GAS PRODUCERS. 


16,199. July 7th, 1914.—IMPROVEMENTS IN OR CONNECTED 
with VeRTICAL Gas Retorts, Julius Pintsch Aktien- 
gzesellschaft, of 71 and 73, Andreas Strasse, Berlin, O. 27. 

The object of the present invention is to provide means for 
producing and maintaining a current or circulation of air between 
the top of the furnace and the floor or passage used by the 
attendants. If the current cannot be produced by natural means 

differences of temperature—auxiliary means such as a blower 

or ventilator may be employed. The flooring or platform B 

fur the attendants lies substantially flush with the retort heads 

or covers C, and some distance above the top A of the furnace, 
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and between this platform and the furnace top the pipes D are 
arranged leading from the retort heads to the tar pits. Between 
the furnace top A and the platform B an air circulation is main- 
tained, the air entering the space between these two surfaces at 
i and passing off again at E*. In order to increase, or if necessary 
maintain, a proper draught or circulation, a shaft or prolonga- 
tion pipe, blower or ventilator may be provided at F, as will be 
readily understood. One or more air inlets and outlets E E! 
may be employed. The air circulation prevents the transmission 
of excessive heat from the furnace to the platform.—September 


MINES AND METALS. 


19,809. September 15th, 1914.--Process ror PRODUCING 
THE LINING OF AN Extectric InpucTION FuRNACE, Gunter 
Briistlein, of Jorpeland ved Stavanger, Norway. 

Heretofore a template has been used to stamp the lining of an 
electric furnace, which was taken out when the lining was finished 
up to the height of the troughs. The troughs were then closed 
over with sheet metal or stones, after wrought iron rings, which 
are to be used later for starting the heating, had been placed in, 
and then the stamping of the lining was finished. According to 
this invention, no special template is used to produce the furnace 
lining, but the rings, which serve afterwards for heating and 
consist of the same material as is to be treated in the furnace, 
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are used for the purpose. The rings have such a section that 
they fill out the troughs or indeed the whole furnace within but 
a few millimetres. In order to prevent the lining of the furnace 
breaking, owing to the — of the rings when heated, 
thin metal plates can be placed between during the stamping 
operation, which are taken out again when the lining is ready up 
to the height of the troughs. Afterwards the lining over the 
rings is readily stamped, and no special apparatus are necessary 
for covering the troughs. A is the fire-proof lining, B the rings 
used for heating the furnace and C the meta! plates or the like 
which are placed between the lining and rings during the stamp- 
ing operation, but are taken out when the lining is finished.— 
September 15th, 1915. 


MISCELLANEOUS. 


5651. April 14th, 1915.—ImMPROVEMENTS IN METAL Fasrics 
FOR USE IN FERRO-CONCRETE CONSTRUCTION, Moritz Kahn, 
of Caxton House, Westminster. 

Referring first to the three left-hand upper drawings, the 
independent members A are notched at B to permit the deformed 
or kinked longitudinal members C to be placed in position. 
After the longitudinal members C have been inserted, two tongues 
D are cut from the walls of the notches B and closed over the 
longitudinal members C. This form of construction is particu- 
larly suitable when it would be inconvenient to thread the 
longitudinal members C through holes in the members A. When, 
however, this is possible, holes E sufficiently large to allow the 
deformations or kinks H in the longitudinal members to pass 
through are provided in the independent members A, the holes 
E being deformed after the longitudinal members C have been 
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threaded into position. In the constructions described above, 
the independent members A must be arranged edgewise with 
respect to the longitudinal members C, thereby involving 
considerable thickness of the finished fabric. This is of distinct 
advantage in that the members which form the main reinforce- 
ment to the concrete are thus held in their proper location in the 
concrete relative to the underside thereof. When this result is 
accomplished in other ways, bars F of rectangular cross section 
—see the two right-hand drawings—are used, and tongues G 
are formed thereon, the tongues G being closed around the 
deformed or kinked longitudinal members C after they are 
positioned. It will be seen that all sideways movement of the 
independent members A on the longitudinal members C is pre- 
vented by the deformations or kinks H in the member C, the 
deformations or kinks H being disposed on each side of the 
member A, thereby firmly maintaining all the associated 
members in their respective positions.—September 15th, 1915. 








A CRITICAL examination of the air in the City of London 
was begun by the Corporation last year. A large rain 
gauge was placed on the roof of the City Mortuary in 
Golden-lane and the rain water from a known area of 
surface is collected monthly and analysed. Similar obser- 
varions are being made by the London County Council on 
the Thames Embankment. Dr. Howarth, the City medical 
officer, states that during last December alone the amount 
of deposit registered as falling in the city amounted to 
544 tons. Of that mass of dirt nearly 34 tons were soluble, 
and included sulphates of ammonia and chlorine, and 204 
tons were insoluble, and consisted of tar, carbon, and grit. 
No dense fog has as yet been tested. The examination is 
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being continued this year. 


THE ACQUISITION OF ENEMY PATENT RIGHTs. 





The following list of British Patents, which have |, en 
granted in favour of residents of Germany, Austria 
Hungary, is furnished in view of the new Patents Acis 
which empower the Board of Trade to confer upon Brit 4 
subjects the right to manufacture under enemy patents— vw} },-), 
right when acquired can be retained after the war—ayn/ js 
specially compiled for Tae ENGINEER by Lewis Wm. (i9/i/, 
Chartered Patent Agent, 5, Corporation-street, Birmingh iii, 
It is desirable in the first instance to obtain the latest par. 
ticulars upon -the Patents Register. If any patent listed jus 
been assigned to a non-enemy proprietor the law docs joj 
apply. 


or 


On each of four of the patents given below £35 and on cach 
of the remainder £26 have been paid in renewal fees. 


No. 8429/08.-—Telescopes, &c. In prismatic binoculars, \«.. 
the prisms are adjusted laterally on bridge supports by mean 
of adjusting members, moving substantially parallel to 1). 
optic axes and acting on wedge pieces, which may be curved o+ 
recessed and act on inclined surfaces of the prisms. Optische 
Anstalt C.P. Goerz Akt.-Ges., Berlin. Dated November 2si ji, 
1907. 

No. 8518/08.—-Hydraulic presses ; squirting; making pipes 
and tubes. Presses of the type described are constructed jn 
such a way as to make their action more rapid, to enable certain 
operations to be performed mechanically, and to lessen «|. 
consumption of high-pressure water by arranging for the opera 
tion of a part of the stroke of the ram by low-pressure water, 
Schwieger, A., Berlin. 

No, 8519/08.—Steam engines; turbines. In multi-stay 
reciprocating engines or turbines partly expanded steam | 
superheated, then utilised for superheating steam at a bigher 
pressure, and finally expanded again. Thus, in a quadrujl 
expansion engine the steam from the second stage is passed 
through a furnace gas superheater and used, before its adiis- 
sion into the third stage, to superheat the steam for the second 
stage. Schmidt, W., Germany. Dated September Mth, 1907. 

No. 8523/08.—Posts. A reinforced-concrete pole or mast for 
supporting electric conductors or for other purposes is made of 
rectangular or oval cross section, with the reinforcement in t\\ 
tension and compression zones and openings in the neutral 
zone to reduce the weight and facilitate climbing. Oberiics 
H. W., Berlin. 

No. 8772/08..-Ammunition ; cartridges, ordnance. ‘I'ly 
projectile is attached to the cartridge case by means of a bayonet 
joint, comprising a complete circular groove and oblique 
approaches. Krupp Akt.-Ges., F., Germany. Dated June 25th, 
1907. 

No. 8780/08.—Steam superheaters. In locomotive and lik 
boilers, superheating tubes running through enlarged fire tube 
extend across the tire-box and through the back wall of the 
boiler. The steam may circulate three times through the lengtli 
of the boiler, and may enter and leave by headers. In a modifi- 
cation, only two rows of superheating tubes are used, and both 
headers are in the smoke-box. The headers may be in contact, 
but are not fastened together so as to allow for expansion at 
different rates. In further modifications three rows of tubes 
are used, the steam passing in one case in the same direction 
through all, and in the other case passing rearwardly in one row 
and back through both of the other rows. The superheatiny 
tubes are in all cases set excentrically with regard to the enlarged 
flue tubes through which they pass. Schmidt, W., Germany. 
Dated October 19th, 1907. 

No. 8888/08.—Steam engines ; slide valves. A piston valve 
with a trick channel and wide split packing rings is constructed 
so that only a part of the inner surface of each ring is subjected 
to pressure in the trick channel. The packing rings are pro- 
vided with steam-tight shoulders which work in contact with 
the central and end parts of the valve. Holes pass through 
the packing rings to the spaces between the shoulders, and allow 
fluid to pass to and from them to avoid leakage and undue 
pressure of the packing on the valve seat. Ports are provided 
in the packing to register with the trick channel. Schmidt, W., 
Germany. Dated May 3lst, 1907. 

No. 9285/08.—Looms; beat-up motions; stop motions ; 
brake mechanism; stopping and starting mechanism. In 
wire cloth and other looms with freely falling lays, the lay- 
actuating shaft is provided with an electro-magnetic or other 
brake or ratchet mechanism, which is thrown into operation 
to stop this shaft quickly when the electro-magnetic driving 
clutch or other driving means is thrown out of action, either 
automatically or by hand. Wintermayer, J., and Lehmann, U., 
Vienna. 

No. 9373/08.—Bearings. In a ball bearing having overlapping 
balls arranged alternately in two rows, a filling opening is formed 
in one track only. Sonnberg, W., Berlin. 

No. 9374/08.—Bearings. In a ball bearing having overlapping 
balls arranged alternately in two or more rows, the races are 
constructed without filling openings, and the balls are inserted 
by displacing the races excentrically. Sonnberg, W., Berlin. 

No. 9448/08.—Ammunition ; fuses for projectiles. In « 
setting key, the principal adjustment and the correction for 
errors of the day are effected in two operations by the angular 
adjustment of the same setting body. Krupp Akt.-Ges., F., 
Germany. Dated July llth, 1907. 

No. 9467/08.—Spinning ; building motions ; 
bobbins ; arrangements for commencing fresh set. 
completion of the cop, the ring rail is farther raised and lowered, 
so as to wind a few turns of thread above and below the cop, 
by an auxiliary cam on the building motion shaft, which alsv 
operates the strap fork lever so as to stop the machine. 
Spinnerei and Weberei Steinen Akt.-Ges., Germany. Dated 
November 22nd, 1907. 
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stop motions ; 
Upon the 








Tue insulation strength of the oil in all transformers 
used on circuits operated above 6600 volts in the system 
of the Georgia Railway and Power Company, Atlanta, 
Ga., is tested once each month. When the oil shows an 
insulation strength lower than 40,000 volts it is filtered 
and tested until this strength is secured. It is well 
known that a small amount of moisture in oil greatly 
reduces the insulation strength, and inasmuch as a small 
sample must be taken for test, it has been found that 
extreme care must be exercised to secure and deliver the 
sample to the test room in the same state as that in 
which it is found in the transformer case. To make this 
possible a specially prepared 4 oz. sample bottle is furnished 
to station operators for delivering the monthly samples for 
test. These bottles are prepared by washing and rinsing 
in petrol, then dried and the corks inserted. The cork 
and mouth of the bottle are then dipped in heated paraffin, 





which seals the bottle air-tight. 














Ocr. 15, 1915 





THE ENGINEER 


357 











BRITISH ASSOCIATION. 
No. ITI.* 
CHEMISTRY. 

Proressor W. A. Bone, D.Sc., F.R.S., at very 
short notice took the place of Professor H. B. Baker, 
¥.R.S., who is engaged in the war zone, as Presi- 
dent of the Chemistry Section of the British Asso- 
ciation, Manchester meeting. It was inevitable, 
therefore, that the presidential address should be 
somewhat hastily compiled, though the subject of 
fuel, to which the author confined himself, is one 
which he has made so particularly his own that we 
do not think much revision will be found necessary 
before the address is published in the “‘ Proceedings.”’ 
it was unfortunate that, unlike the other presidential 
addresses, this one was not on sale in the reception 
room, because its subject matter is of special interest 
to an industrial community. 

With regard to the proceedings of Section B 
generally, if we except the address, the experiments 
on gases, and the discussion on town smoke, there 
was nothing to attract the “ wanderers” who go 
from section to section, the attendance at the severely 
scientific papers being of a meagre description. 
This, no doubt, is attributable to the growth of 
specialism in chemistry. A concrete instance may 
be cited in the series cf papers on “‘ Homogeneous 
Catalysis,” contributed by a select group which 
included Professor W. C. McG. Lewis, F.R.S., and 
Professor E. C. C. Baly, F.R.S. The higher mathe- 
inaties were prominent in these papers, and outside 
the authors no one ventured on criticism, so that one 
gained the impression that many of the audience would 
have been more at home in other sections as, curiously 
enough, several papers bearing on chemistry and 
analysis were being read at the same time. These 
papers included an interesting one by Professor R. C. 
Wallace in the Geological Section on “‘ The Corrosive 
Action of Brines in Manitoba,” and in the discussion on 
which it was pointed out that the tendency to use Nor- 
wegian granite in England was not entirely accounted 
for by its price, but was also due to its lower content 
of potash, and consequent less liability to corrosion. 
Then, in the Agricultural Section, analytical results 
were given by Dr. A. Lauder and Mr. T. W. Fagan, 
showing that despite a considerable increase in the 
amount of calcium phosphate supplied in the food 
of cows, there was no effect whatever on the composi- 
tion of the milk with regard to content of phosphates. 
Another chemical paper read at the same time was 
by Dr. C. Powell White in the Physiology Section 
on “ The Presence of Copper in Animal and Vegetable 
Tissues.” Finally, we may mention a paper by 
Professor C. Crowther and Mr. A. G. Ruston in the 
Agricultural Section on ‘‘ The Plant as an Index of 
Smoke Pollution,” in which an interesting summary of 
results obtained in several years’ experiments in and 
around Leeds was given under the following heads :— 
(1) The general type of vegetation in smoke-infected 
areas; (2) the general appearance of individual 
smoke-damaged plants; (3) the specific effects of 
smoke damage in plants. It was shown that the 
chemical composition of plants grown in polluted 
areas shows a relatively high content of sulphur, 
chlorine and arsenic—an abnormally high proportion 
of the sulphur being in non-protein forms. We cannot 
afford further space to this paper, which should not 
escape the attention of those concerned with fume 
litigation. Another paper read in this section was 
on “ The Composition and Uses of Certain Seaweeds,” 
by Professor James Hendrick, a subject of revived 
interest at the present time, dealing as it does with 
a possible source of potash, which has always been 
so largely obtained from Germany. Analyses were 
given showing that in the dry state the laminaria 
seaweed contained 12 per cent. of potash and 0.8 per 
cent. iodine. This, the author said, was the variety 
of seaweed to which attention should be paid in Scot- 
land. It was interesting to note, he added, that the 
Americans had been investigating the possibilities of 
the Pacific Coast seaweeds for some years, and, of 
course, their activities in this direction were now 
intensified. 

In the Mechanical Section Professor Ernest Wilson 
read a paper on ‘‘ Exposure Tests of Light Aluminium 
Alloys.” In order to investigate the influence of 
exposure to the London atmosphere, a specimen of 
each alloy had been placed on the roof of King’s 
College, the specimens all being in the form of wire, 
0.126in. diameter. The tests emphasised the opinion 
already expressed that alloying commercial aluminium 
with copper in small quantity is not to be recom- 
mended for electrical purposes. One specimen, 
containing 2.61 per cent. of copper, had so far 
corroded in ten years that it broke quite easily, 
while another, containing 1.86 per cent. of copper, 
was now so far corroded as to be practically useless 
as an electric conductor. 

Before getting back to the Chemical Section, we 
must make a reference to the Botanical Section, 
where Professor W. B. Bottomley read a paper on 
“The Formation of Auximones from Nitrogenous 
Organic Substances.” This paper has been referred 
to as one of the most important presented to the 
Association meeting, and eminent men have expressed 
the opinion that the author is on the fringe of even 
greater discoveries in connection with the world’s 
food supply. Briefly stated, the discovery is that 





* No. II, appeared September 24th, 





by treating peat with bacteria a manure is obtained 
fifty times more valuable than two years’ old farm- 
yard manure. Growth depends upon the organic 
matter or humus in the soil, as well as upon the 
inorganic constituents, and by the present discovery 
humus, or, rather, the active substance in it called 
auximones, has been artificially produced. Surprising 
figures were given of the growth of vegetables with 
the new manure made from peat, and it was stated 
that this bacterised peat can be produced for a few 
pounds a ton, and that in all probability it will be 
placed on the market within the next few months. 
A grant has been made by the Board of Agriculture 
to the author for further research, the importance of 
the discovery from the point of view of the food 
supply of the country being recognised. One joint 
discussion with Section A (Mathematical and Physical 
Science) was held, the subject of ‘ Radio-active 
Elements and the Periodic Law” being introduced 
by Professor F. Soddy, F.R.S. 
FLAME AND COMBUSTION. 


Turning now again to the Chemical Section, we 
give a brief account of the President’s address. It 
may be divided into two portions. The first was a 
scientific exposition of the phenomena of flame 
combustion brought up to date with the inclusion of 
the work which has been a special feature at the 
Manchester University under Professor H. B. Dixon 
and at the School of Technology, including, of course, 
the author’s own work at the Royal College of Science, 
South Kensington. The second part dealt with 
fuel economy and consumption. This year, the 
author reminded his audience, was the centenary of 
Davy’s invention of the safety lamp, which formed 
the starting-point of his brilliant researches upon 
flame. Going on to speak of ignition phenomena, he 
said that great progress had recently been made. 
For the ignition of a given explosive mixture it was 
necessary that the temperature of its constituents 
should be raised, at least locally, to a degree at which 
a mass of gas self-heats itself by combination until it 
bursts into flame, or, in other words, to a degree at 
which the chemical action becomes autogenous or 
self-propelling, so that it quickly spreads throughout 
the whole mass. This particular degree, or in some 
cases range of temperature, was commonly spoken 
of as the ignition point of the mixture, though in 
using this expression certain qualifications should be 
carefully borne in mind. There was a decided differ- 
ence in the cases where the combustion mechanism 
was simple, e.g., hydrogen and carbon monoxide, 
and in cases of complex combustion, e.g., hydro- 
carbons, the ignition point range being much wider 
in the latter case. 

Reference was then made in detail to the means 
by which an explosive mixture may be ignited, 
one being the commonly employed electric spark 
and the other adiabatic compression, a topic treated 
later on in the day by Professor Dixon, who 
showed his special apparatus, Professor Dixon’s 
work being on lines original y suggested by Nernst. 
The subject is too complex to refer to in a few lines, 
and we pass on to note Professor Bone’s eulogy of 
Professor Thornton’s work on the electrical ignition 
of gaseous mixtures, which, quite apart from its 
theoretical interest, had, he said, an important 
bearing on the safety of coal mines where electrical 
currents are used. The common belief that any 
visible spark will ignite a given explosive mixture of 
gas and air was, of course, quite erroneous, for just 
as Coward and his co-workers had shown that for a 
given explosive mixture and sparking arrangement 
there was a certain limiting pressure of the gaseous 
mixture below which ignition will not take place, so 
from Thornton’s work would it appear that a definite 
minimum of circuit energy was required before a 
given mixture at given pressure could be ignited by 
a spark. Moreover, he found that the circuit energy 
required for the spark ignition of a given mixture 
of methane and air was something like fifty-six times 
greater with alternating than with continuous current 
at the same voltage. In further paragraphs Professor 
Bone referred to other details of Thornton’s work, 
saying there was a good deal which seemed very 
difficult to interpret from a chemical standpoint. 
Especially was this the case with regard to his 
supposition of ‘‘stepped ignition,’ the published 
curves of which he—Professor Bone—was quite at 
a loss to interpret chemically. He thought that a 
repetition and extension of Professor Thornton’s 
experiments would be most valuable as a means to 
a better understanding of the conditions of spark 
ignition. The influence of electrons upon combustion 
was another topic discussed by the President, and 
this was followed by a somewhat lengthy disquisition 
on the initial period of “‘ uniform movement” or 
“inflammation” of flame through inflammable 
mixtures and the limits of inflammability. It is 
impossible to summarise this in a few lines, but we 
note that although more than thirty years have 
elapsed since Mallard and Le Chatelier’s work was 
published, certain necessary data are still wanting, 
and anyone, Professor Bone said, who would systema- 
tically tackle the work in detail would be doing a 
real service to the gas-using industries. He hoped 
shortly to begin such an investigation in his new 
department at the Imperial College, but considerable 
financial outlay would be involved as well as organisa- 
tion and expert direction. Who would help them 
with the necessary funds, he asked parenthetically ? 





“The Combustion of Hydro-carbons and the 
Relative Affinities of Methane, Hydrogen and Carbon 
Monoxide respectively for Oxygen in Flames ” formed 
the headline of the next topic discussed, and may be 
more simply expressed as “‘ Gaseous Combustion at 
High Pressure.” Some years ago Professor Bone 
put forward the hydroxylation theory of hydro- 
carbon combustion, and results obtained by the explo- 
sion of mixtures of methane and oxygen in steel bombs 
at initial pressures of fifteen atmospheres and upwards 
have supported the theories advanced. This part 
of the address was given at the afternoon sessions 
as a separate paper, lantern slides being shown to 
illustrate the detailed construction of the bombs, 
which are of both spherical and rectangular form. 

FUEL ECONOMY. 

We pass on now to the second part of the address, 
entitled ‘‘ Fuel Economy and the Proper Utilisation 
of Coal.” Here Professor Bone laid about him in 
terms which will doubtless be supported by many 
thinking men. Notwithstanding the fact, he said, 
that in 1913 we raised 287 million tons of coal, of 
which 189 millions were consumed at home, it was 
surprising how little was being done by scientific 
men to impress upon the Government and the public 
generally the importance of establishing some 
systematic control and investigation of fuel consump- 
tion in all industrial areas. It was of great national 
importance that there should be a more adequate 
scientific control of the utilisation of coal generally, 
with special reference to the circumstances created 
by the war. Fuel economy, whether for manufac- 
turing operations or domestic heating, would become 
one of the most important national questions during 
the trying years that would follow hard upon the 
war. It was tolerably certain that with efficient and 
systematic public supervision of fuel consumption we 
ought to be able even with existing appliances to save 
many millions of pounds of our annual coal bill and 
with improved appliances still more millions—a 
saving which would in the long run redeem a con- 
siderable amount of the war loan, which had been 
much more easily raised than it would be repaid. 
There was much,to be done, he urged, in the metal- 
lurgical and allied industries to improve the construc- 
tion and operation of furnaces in order to check the 
waste of fuel. Deputations had waited upon the 
Government on the subject of reviving our languishing 
coal-tar colour industry, and already a State-aided 
organisation had sprung into existence, but although 
one week’s coal consumption was of equal value 
to the aniline dyes used in a year, no one, as far as 
he knew, had thought it worth while to take an 
active interest in the vastly greater subject of the 
proper utilisation of coal, which was the raw material 
for the dyeing industry. He had little doubt that 
Germany’s invasion of Belgium and Northern France 
had a utilitarian as well as a purely political or 
strategic significance, as the coal yielded in these 
districts was admirably adapted for yielding the 
raw materials for the manufacture of high explosives. 
A country in which all metallurgical coke has for 
years past been manufactured under chemical super- 
vision in by-product coking ovens, with recovery of 
ammonia, tar and benzol, and in which the wasteful 
beehive coking ovens have long ago ceased to exist, 
was hardly likely to have overlooked the military 
importance of the Belgian coalfield with its many 
by-product coking plants. Our own by-product 
coking industry, it must be confessed, owed more 
to German commercial acumen and enterprise than to 
the interest or attention of British chemists, most of 
whom seemed to care little for its particular problems. 
Too much had been left to engineers, who, as a body, 
were notoriously deficient in chemical sense and 
experience. At the same time, the engineer had not 
usurped the place of the chemist, but had done his 
best to fill the position long since abdicated by the 
chemist. At the present time there were 8297 coke 
ovens in this country, of which 6678 were fitted with 
benzol recovery plant. Among the figures relating 
to the yield of by-products, that relating to ammonium 
sulphate showed that the amount produced from 
by-product coke oven plants was, in 1903, 17,435 tons 
and, in 1913, 133,816 tons. In the natural course 
of events the final disappearance of the wasteful 
beehive coking oven from this country was now only 
a matter of a few years, but he ventured to suggest 
that public interest would justify the Government 
fixing by law a reasonable time limit, beyond which 
no beehive oven installation would be allowed to 
remain in operation save by express sanction of the 
State, and then only on special circumstances being 
proved. In this crisis, when so much depended on 
plants working under conditions calculated to ensure 
the highest yields of benzol and toluol with a proper 
selection of coal, he doubted whether the measures 
which had been taken to advise and supervise the 
coke oven industry were really adequate from the 
point of view of chemical control. He doubted 
whether we had utilised the services of our fuel 
experts to a similar extent as Germany had done. 

Going on to speak of the coal gas industry, Dr. Bone 
made special reference to the new nickel-catalytic 
process for the removal of carbon bisulphide from 
coal gas, which had been worked out by the combined 
skill of Dr. Charles Carpenter, Mr. Gibb and Mr. 
Evans, of the South Metropolitan Gas Company, 
in which process the carbon bisulphide in London 
gas could be reduced from about 40 grains to 8 per 
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100 eubie feet at a cost—including interest and 
depreciation—of 0.299d. per 1000 cubic feet. This 
was a striking instance of successful collaboration 
of chemist and engineer. Other topies were referred 
to, and the President concluded his address with a 
suggestion that the Government be memorialised 
with a view to the establishment of a central organisa- 
tion for the supervision of fuel consumption on the 
lines of the existing Alkali Works Act, which had 
been so beneficial to another branch of industry. 
VARIOUS PAPERS. 

Turning now to the general proceedings of the 
Section, we shall only make brief reference to a few 
of the contributions, excluding those relating to pure 
organic chemistry as unsuitable to our columns. 

Perhaps the most original contribution was that 
made by Mr. Robert Mond, of Northwich, who 
announced the successful preparation a fortnight 
previously, after considerable difficulties had been 
surmounted, of ruthenium carbonyl. This is the most 
recent of the carbonyls resulting from the discovery 
by the late Mr. Ludwig Mond, of nickel carbonyl, and 
is in the form of orange-coloured crystals. He also 
announced the preparation of ruthenium dicarbonyl, 
which is soluble in alcohol but not in benzene, 
whereas the other carbonyls are soluble in benzene 
and not in alcohol. 

An experimental demonstration of a new Cadmium 
vapour electric arc lamp was given by Dr. H. J. 8. 
Sand. The lamp is constructed of quartz glass and 
the cadmium is freed from oxide and dissolved gas 
by a process of filtration while at the pump. The 
metal is melted by external heating before starting 
and maintains itself in the molten condition by the 
heat of the current, and when once started the lamp 
inay be kept burning for an indefinite time. 

The Bone-Callendar- Yates bolometer was explained 
by Professor Bone by the aid of the lantern. Its 
purpose is to determine the amount of radiant energy 
emitted by a source of heat in a given time. Figures 
were given showing results obtained with the instru- 
ment, which is quite small and portable, when applied 
to domestic gas fires. 

A paper by Dr. H. F. Coward, with experiments, 
calls for more space than we can afford, but we may 
summarise it. The title was “‘ The Dilution Limits 
of inflammability of Mixed Inflammable Gases in 
Air,” and some remarkable experiments were shown 
illustrating the nature of flame in weakly inflammable 
mixtures, their novelty being in the use of much larger 
apparatus than has been customary, with the con- 
sequence that novel phenomena were unfolded. The 
eudiometer consisted of a box 6ft. high and lft. square 
section with plate glass windows the whole length. 
When a mixture of air with 6 per cent. of coal gas 
was inflamed, it was noticed that the flame started 
near the bottom as a vortex ring, which rose for 
about 18in., and then broke into a number of flaming 
segments resolving into balls of flame, running to the 
top of the vessel. As showing that this mixture 
would propagate flame almost indefinitely, an experi- 
ment on the same lines was performed in a glass tube 
15ft. high and 2in. diameter, much the same result 
being obtained. The author finally showed that the 
experiments with mixed inflammable gases proved 
that the lower limit of inflammability of complex 
mixtures such as coal gas in air could be calculated 
from the lower limits of the individual component 
gases—hydrogen, methane, carbon monoxide, &c.— 
by means of a formula suggested by Le Chatelier. 

POLLUTION OF THE ATMOSPHERE. 

At one morning session which lasted from 10 o’clock 
to 1.30, nine short papers on matters relating to 
smoke and its prevention were in the list, and as the 
reading of the papers occupied three hours, the limit 
of half an hour for their discussion was hardly 
sufficient. The topic was introduced by Mr. E. D. 
Simon, M. Inst. C.E., one of the local secretaries for 
the Manchester meeting of the British Association, 
who gave asummary of what Manchester was doing 
in the way of combating the smoke evil. An Air 
Pollution Advisory Board had been created in 1913, 
with an annual grant of £450 from the Corporation. 
Roughly, the lines of research were three, damage 
done by smoke and the means of reducing factory 
smoke, and domestic smoke. It was estimated, he 
said, that the damage done by smoke in Manchester 
and Salford amounted to nearly one million sterling 
a year. Great progress had been made with the 
reduction of factory smoke, and domestic smoke 
undoubtedly provided at present the main field for 
the Committee’s work. With regard to gas fires, 
although valuable work had been carried out in 
Leeds, London and Birmingham, much remained 
to be done to give the public a gas fire which would 
emit radiant and convected heat in the best propor- 
tions, would allow no leakage of gas into the air, and 
would give the right amount of draught up the 
chimney. Reference was made to the fact that the 
Air Pollution Board had joined in a national investiga- 
tion as to the deposits of soot, and was now measuring 
them at ten stations in and near Manchester. Research 
work was also being carried on at the School of 
Technology in the testing of domestic heating appa- 
ratus, in which work the Gas and Electricity Com- 
mittees were associated. The most hopeful line of 
progress, he thought, was in the direction of en- 
deavouring to secure that bituminous coal should not 
be burned as such, but should be converted into 
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smokeless products. They could not expect to abolish 
the open coal fire, but it ought to be possible to confine 
it to the sitting-room, all cooking and bedroom heat- 
ing being done by electricity. The research necessary 
seemed to him to be of a kind which could be best 
carried out by a permanently constituted committee, 
and he would suggest that the example of Manchester 
should be followed by other, especially University, 
towns. The committees thus formed, with some 
central co-ordinating body, would be able to do good 
work and he would suggest that such central com- 
mittee might well be appointed by the British 
Association. 

Professor Wynne, F.R.S., of Sheffield, gave an 
interesting summary of theework done at Sheftield 
during the last eighteen months, chiefly in the way 
of finding out the actual effect of smoke upon the 
public health. Sheffield, he pointed out, differed 
from Manchester in being in a basin surrounded by 
hills. As far as he was concerned, chemical methods 
had failed to show any difference between household 
smoke and factory smoke. His figures showed that 
the smoke evil was worse in the suburbs than in the 
town—which, frankly, he did not believe. He had 
his doubts as to the real utility of chemical figures 
in these investigations, and chemical analyses should 
certainly not be read too literally. He had found in 
the smoke a large amount of chlorine, the origin of 
which was obscure. He supported the proposal for 
a British Association committee in the interests of 
the public health, but it was no good trying to impress 
upon the manufacturers what they were losing in 
value, because this was really quite a trifling matter. 

Among the other readers of papers were Professor 
Ranwez, of Louvain, on “‘ Damage Caused to Vegeta- 
tion by Smoke and Vapours,”’ a paper which would 
have had more effect if it had been given in English 
instead of French; Mr. A. G. Ruston, ‘* Reasons for 
Smoke Damage to Plants’’; Mr. H. J. Yates, of 
Birmingham, a gas fire manufacturer ; Mr. Vernon- 
Harcourt; Professor Gee; and Professor Knecht. 
We have no space to deal with these papers, and must 
conclude with a word or two of the brief discussion. 

Professor Bone made some trenchant remarks 
upon what he called the bad policy of the Manchester 
Gas Committee in charging a high price for gas and 
saving about £50,000 a year for relief of the rates. 
Sheffield and Birmingham were cities of cheap gas 
and Glasgow was moving in that direction, while 
Manchester and Liverpool charged extortionate 
prices. The proposal for a British Association com- 
mittee having received support from various speakers, 
including Professor Schuster, the President, Professor 
Bone in closing the discussion said the matter would 
receive due consideration. 

To cenclude with a few general remarks. With 
regard to the reports of research committees, the 
only one which seems to call for mention in these 
pages is that on the utilisation of brown coal by- 
products, a matter of more interest to the Central 
European Powers than to Great Britain. 

The Section naturally suffered from the absence 
on Government duty of many eminent chemists, 
and, further, the discussion of chemical matters 
directly relating to explosives and asphyxiating gases 
was tabooed, whilst many works which in ordinary cir- 
cumstances would have been open to the inspection 
of visitors were either non-available or open under 
severe restrictions. 








PAPERMAKING AND ITS MACHINERY. 
No. TIL* 
WASHING, BREAKING AND BLEACHING. 


AFTER the material has been boiled or digested it 
is usual to give it a preliminary rough washing in 
the boiler itself. The sequence of processes through 
which it subsequently passes before it reaches the 
stage of being finished pulp may be set out thus : 

Washing.—The caustic soda solution still remain- 
ing in the fibre after the preliminary washing in the 
boiler has to be very thoroughly removed. This is 
necessary both for the sake of the fibre and in the 
interests of economy. ‘These interests, apart from 
the Rivers Pollution Act of 1876, dictate the recovery 
of the soda. 

Breaking.—The fibre is, after boiling, apt to be 
formed into masses or bunches and has to be broken 
up and reduced to an aqueous mass of the required 
uniform consistency. 

Bleaching.—A clear solution of bleaching powder 
is added to the stuff and is thoroughly incorporated 
with it. 

Purifying.—The bleaching solution having done 
its work, has to be removed from the pulp, along 
with all the soluble impurities which it has created 
or extracted. The purifying process may roughly 
be said to consist merely of draining off the aqueous 
liquid from the fibrous stuff. 

Washing.—The fibrous material may still have 
clinging to it some insoluble impurities, and in the 
moisture with which it is saturated there is bound to 
be present a certain amount of dissolved bleaching 
powder. A second washing with clean water is 
resorted to for the removal of these substances. 

Beating.—The preceding processes have resulted 
in the splitting up of the raw material into more or 
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less pure cellulose on the one hand, and various non. 
cellulose matters on the other hand, the removal of ti, 
non-cellulose portions and the isolation of the cellulose 
portion into individual fibres. ‘To all intents tl. 
fibres, except that they are separate, are still in the 
form in which they were present in the raw material. 
The breaking process has helped to separate ther, 
but has not fractured them. The fibres may be any- 
thing from sin. long, as in esparto grass, to as mucl 
as lyvin., in flax. The beating process is intended {. 
tear the fibres so as to reduce them to lengths of fro.) 
‘sin. to rin. and to bring them to such a state that 
they will readily “felt”? together into a sheet of 
paper. Obviously, felting power will be best secured 
by tearing the fibres rather than cutting them. 

Loading, Sizing, Colouring.—Suitable materi:|s 
are added to the pulp to occupy the interstices between 
the fibres in the finished paper, to render the finished 
paper resistant to ink, and to neutralise the yellow 
tinge which is nearly always present to a slight 
degree in bleached pulp. 

Refining.—It is still possible that after beating js 
complete small portions of fibre may cling together 
in tiny masses. However carefully the beating is con- 
ducted it is also possible that some of the fibres may 
escape from it only partially, if at all, reduced. The 
process of refining is adopted in order to catch such 
pieces, to hold them back, and to open them out or 
reduce them before allowing them to pass on. 

We have, in the above, set out all the processes 
separately. In reality certain of them are conducted 
simultaneously in the one machine. Thus, the first 
washing and the breaking processes are near, 
always conducted in this manner. The third process, 
bleaching, is very often carried out immediate|, 
afterwards in the same machine. In some cases, 
however, a separate but very similar machine known 
as a potching engine is employed for the bleaching 
process. 

The next process, purifying, is of an entirely 
different nature and requires a quite different class 
of machinery. For long it was conducted on machines 
known as presse pates. These are now being dis 
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placed by machines known as concentrators, a@ name 
which gives a clear idea of their function. ‘The fifth 
process, washing, to remove the insoluble impurities, 
&c., left after bleaching and concentration, may be 
conducted in the washing and breaking engine first 
used. At times, however, it is carried on in the 
beating engine before the actual beating operation 
is commenced. The loading, sizing and colouring 
materials are usually added to the pulp while it is 
being beaten, as this brings about their thorough 
incorporation with the fibres. When this course is 
followed the second washing has, of course, to be 
conducted beforehand. 

The process of refining is carried on in machines 
of a variety of forms and differing materially from 
all the preceding types. The refining engine is 
usually a separate machine, although at least one 
British firm makes a combined beating and refining 
engine. 

The machines used for washing, breaking, bleaching 
and beating, in whatever manner these processes 
are combined or kept separate, are very generally 
members of a common family, the parent of which was 
the beating engine introduced about 1670, and still 
known from the country of its origin as the hollander. 
The chief characteristic feature of this class of machine 
is the form of the tank or vat in which the material 
is treated. In Fig. 13 a sketch is given showing the 
general form of the vat in section and plan. The vat 
is a receptacle having parallel sides and round ends 
and provided with an incomplete central partition 
known as the “‘ mid feather.’ On one side of the 
mid feather the floor of the vat is flat and horizontal. 
Passing clockwise round the end of the feather the 
floor slopes gradually upwards to the mid-point, 
then rises suddenly to a crest’ known as the * back 
fall’? or “weir.” Thereafter it drops down to its 
former level, and may be washed into the plane of 
the floor on the other side of the feather in a smooth 
curve, or may be dropped down as shown in the 
diagram by means of a small curved step. Across 
the middle of the vat a driven shaft extends, carrying 
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a drum, the construction of which varies according 
to the exact purpose of the engine. In most cases 
the drum co-operates with knives or bars carried on 
an adjustable frame or ‘‘ bed-plate”’ fitted within 
a recess in the floor beneath it. All corners in 
tho vat are provided with big fillets in order that 


practice to make the mid feather in the form of a 
long, narrow box with an open top and a suitable 
outlet connection, and to discharge the washing water 
from the eyes of the drums into this. 

In use fresh, clean water is continuously added to 
the fibre in the vat through a pipe situated at one 

















Fig. 14—JAMES BERTRAM’S GRASS BREAKING AND WASHING ENGINE 


there may be no lodgment of the pulp at any point. 

In Fig. 14 an example of a breaking and washing 
engine intended particularly for dealing with esparto 
grass, and made by James Bertram and Son, Limited, 
of Edinburgh, is shown. The vat is made of cast 
iron sections bolted together, and may have a capacity 
of anything from 15 ewt. to 30 cwt. of dry grass. 
The drum on the near side of the central shaft is of 
cast iron in one piece, and is provided round its 
periphery parallel with its shaft with a number of 
equally-spaced steel bars or knives. On the bed- 
plate, the end of which is seen at A, several similar 
knives are carried. By means of the hand wheel B 
the distance between the two sets of knives is carefully 
adjusted to give the desired result, namely, the 


|end of the tank. 
considerably slower rate than the breaking drum 
and just dip into the aqueous substance. 
ramove the dirty water at the same rate as that at 





opening out of the masses of fibres rather than the 
reduction by tearing of the individual lengths. In | 
use the drum is enclosed within a cast iron cover to 
prevent splashing. 

The drum not only acts for opening out the fibrous | 
masses but also serves as the means whereby the | 
mixture of water and fibre is circulated round the | 

vat. This it does by lifting the mixture and eee 
it over to the other side of the back fall. 

On the far side of the mid feather, that is, over the | 
horizontal portion of the vat floor, two washing | 
drums are mounted on shafts driven by belt and | 
gearing from the end of the breaker drum shaft. | 
The sides of the drums are of wood. Their ae 
are formed of fine wire cloth supported on a per- 
forated backing. The wire cloth allows water to | 
pass through into the interior of the drums, but holds | 
back the fibres. The vertical position of the washing 
drums has to be carefully adjusted to secure their 
proper action. For this purpose their shafts are hung 
between guides from chains attached to pulleys on | 
the overhead shafts C. The hand wheels D afford 
the necessary means of raising or lowering the drum | 
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which clean water is being added. 
trace of caustic soda has been removed from the fibre 
and when breaking is complete, the charge can be 
drained off through an outlet in the bottom of the 
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kept in circulation for the required length of time 
by means of the breaking drum. On completion 
of the bleaching period the washing drums are 
lowered again and the fibre is washed free of chemicals 
and other impurities in the same manner as before. 
This engine, it will be seen, can thus take in boiled con- 
taminated fibre and convert it into a clean, bleached 
and opened-out condition, which only requires the 
removal of some of its water to be ready for the 
beating engine. 

It is perhaps not very usual to have two washing 
drums fitted to an engine of this description. The 
commoner form is that illustrated in Fig. 15. This 
| latter engine is for breaking, washing and, if desired, 
| bleaching rags and similar materials. The vat in 
| this case is a solid iron casting, but otherwise 
| the principle of construction is similar to that of the 

engine already dealt with. The illustration shows the 
| hollow construction of the mid feather and the inlet 
pipe for the washing water. The charge circulates 
| from the back to the front of the mid feather round 
| the left-hand end. 
| As we have said, it is a common practice to carry 
out the bleaching process in a separate machine. 
| It is no doubt economical in power to do so, although 
| the output for the floor space occupied is not neces- 
| sarily increased. During bleaching the stuff has to 
| be kept merely in circulation round the vat. 
|The breaking drum has, however, to break the 
| fibrous masses as well as circulate the stuff, and 
| cannot, therefore, be designed solely with a view to 
| its efficiency as a circulating means. Indeed, the 
two requirements are apt to prove conflicting, as 
the presence of the knives on the bed-plate requisite 
for one function is a drawback for the other. 

A separate bleaching machine known as Cornett’s 
patented mixing and bleaching engine, and, like the two 
preceding engines made by James Bertram and Son, 
of Edinburgh, is illustrated in Fig. 16. The vat in 
this case is built in sections and can be provided to 
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Fig. 16—CORNETT’S MIXING AND BLEACHING ENGINE 
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Fig. 15—RAG BREAKING AND WASHING ENGINE 


shafts. The interior arrangement of each washing 
drum consists of a series of six or so curved paddle 
blades—the back of one can be seen at E—which 
conduct the water to a central orifice, through 
which it is discharged to waste. It is frequently the 











vat and sent into a separate bleaching engine. Alter- 


natively it may be bleached in the breaking engine | 


itself. For this method of working the washing 


drums are raised clear of the charge. 


The bleaching | 
liquor is then poured into the vat and the whole 


hold from 15 ewt. to 30 cwt. of aqueous material. 
It is made with a back fall as before, but has neither 
a knife drum nor a bed-plate. Instead, the mixture 
of fibre water and bleaching solution is drawn by 
a special design of centrifugal pump from the bottom 
of the vat on one side of the back fall and is discharged 
through the pipe and muff-like orifice shown over 
the other side. This circulation secures a thorough 
mixing of the bleach with the fibre. After bleaching 
is completed the washing drum shown in the engraving 
can be brought into use. It will be noticed that in 
this case the mid feather is solid. The dirty water 
is discharged from the drum over the far side of the 
vat. The drum shaft is suspended, not by chains, 
but by means of connecting-rods hung from two 
crank discs. It will be understood that in this and 
the two preceding engines the raising of the washing 
drum to a sufficient height brings the driving gear 
wheel automatically out of mesh withits pinion and 
interrupts the transmission of power, as is required. 

Where a separate bleaching engine provided with 
washing means, such as the above. is in use the previous 
process of breaking need not necessarily be performed 
in an engine of the hollander type. That type is 
excellent as a means of carrying on breaking and 
washing simultaneously. But as a breaking engine 
only it is perhaps somewhat extravagant of power. 
A simpler type of machine for this purpose, known 
as Cornett’s patented cone breaker and made by 
Messrs. James Bertram, is illustrated in Fig. 17. 
It consists of a four-part, circular, conical, cast iron 
casing containing a four-sided conical rotor. Four 
| Tows of square steel teeth are fixed inside the casing 
so as to stagger with four similar rows on the rotor. 
| The stuff as delivered from the boiler is fed into the 
'machine through the hopper at the small end, and 
after being churned up by the teeth finds its way to 
| an orifice situated in the large end cover, whence it 
is delivered into a receiving box. 

While this machine, in conjunction with Cornett’s 
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mixing and bleaching engine, is suitable for treating 
grass and other fibres, it probably receives more 
frequent application for dealing with wood pulp, 
as will be understood later. It is also in considerable 
use for macerating a second kind of half-made raw 
material, known by papermakers as “ broke.’ This 
is simply old waste paper collected trom any 


top, and back into the tower. During this process 


We are informed by Messrs. Masson, Scott that 


‘the bleaching solution is added, the circulation being | over 120 of these tower systems are at work in this 


continued until the solution is thoroughly mixed with | country. 
the pulp. By this time the second tower is required | amounting to from 


for the fresh charge which has been concentrated 
in the first tower. Its contents are therefore passed 


along into the third tower, and are kept there until | 

















Fig. 17—CORNETT’S CONE BREAKER—JAMES 


source, clean trimmings and other scrap stuff from , 


the mills’ own cutting machines and similar material. 
It may include even wood shavings. The engine 
illustrated is the standard size of machine usually 
adopted. It has an outer casing about 6ft. long, 
the diameters at the ends being 2ft. lin. and 3ft. 3in. 
The output of reduced ‘“ broke ’’ obtainable from it 
is from 8 ewt. to 10 cwt. per hour. A larger size 
is made capable of dealing with an output of about a 
ton per hour. ‘ 

When the bleaching process is conducted in an 
engine of the general type described above, the pulp 
has of necessity to be fairly liquid. If the stuff is 
thickly concentrated it cannot be circulated efficiently 
in the flat-shaped vessel of the potcher. Yet unless 
it is so concentrated the excess of water dilutes the 
bleaching solution and therefore results in consider- 
able waste. Efforts have accordingly been made 
to dispense with the use of the potching engine and 
to devise means whereby the pulp can be bleached 
when in a highly concentrated state. 

With this object in view what is known as the 
bleaching tower system has been evolved. An 
example of the apparatus used in this system as 
constructed, under patents, by Masson, Scott and 
Co., Limited, of Fulham, 8.W., is illustrated in Fig. 18. 
In this instance we have a battery of five or six towers 
8ft. 6in. or so in diameter and about 15ft. in height, 
each ending in a conical bottom to which the suction 
branch of a circulating pump is attached. From the 
washing or breaking engine A the diluted ‘“ half- 
stuff ’’ is lifted by a circulating pump into the first 
tower. The pump at the foot of this tower lifts 
the stuff up to a concentrator B, from which it is 
discharged back into the tower. The construction 
of the concentrator will not be described at this 
point, as it is the same as that of a concentrator to 
be hereafter referred to. For the time being it is 
sufficient to note that its duty is to get rid of a large 
quantity of the loose water contained in the stuff. 
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this tower in turn is required by the succeeding 
charge. And so on until the last tower is reached. 
Each time the stuff is turned over the circulating 
pump incidentally mixes it up thoroughly, thus 
ensuring a uniformity of its properties. On reaching 
the last tower the pulp has become completely 
bleached. Although not so shown in the engraving, 


Not only is a saving of bleaching materia} 
25 to 30 per cent. claimed for 
this method of working, but it is pointed out that as 
only one circulating pump is in use at a time the 
power absorbed is very small, much less, indeed, 
than is required to drive a potching engine. |y 
addition, the stuff has not to be handled by the 
workers from start to finish, and the bleaching can 
be conducted efficiently without heating the pulp, 


| as is sometimes done, thereby, it is claimed, saving 


steam and securing a strong fibre. The installati.) 
illustrated in Fig. 18 is capable, we are informed, of 


| dealing with 60 to 70 tons of stuff, as measured in 
| finished paper, per week. 


The preparation of the bleach liquor is a mattor 
requiring some attention both from the chemist aid 
the engineer. Bleaching powder in the dried state 
may be regarded as a mixture—it seems really to |e 


| a chemical compound—of calcium hypochlorite 4: 
calcium chloride. It is prepared by causing slaled 
lime to absorb chlorine gas, and should be looked 
upon simply as a convenient means of handling aiid 

| using chlorine. When treated with water its two 


constituents, the hypochlorite and chloride, separate 
from one another and dissolve. If this solution js 
treated with acid free chlorine is evolved. Sich 


treatment is sometimes resorted to in the bleaching 
of pulps, as it hastens the action. In general, 
however, the solution by itself is used, as the addition 


of acid is thought not to improve the quality of the 
pulp. The chlorine may be regarded as being ut 
loosely attached to the lime. Its bleaching ; 
perties when so attached are not very much less than 
when it is liberated from the lime by the addition 
of acid. 

When commercial bleaching powder is dissolved 

















Fig. 1S—BLEACH MIXERS 


the last tower is fitted with the same circulating in water the result is a clear solution and a sludge 


arrangements as the second. By means of this the 
stuff is circulated through the tower while washing 
water is added to it. Having been thoroughly freed 
from the bleaching chemicals in this manner—the 
action may be assisted by the addition to the washing 
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Fig. 18—THE 


When a sufficient charge of concentrated stuff | water of an “ anti-chlor”’ such as sodium chloride— | settle. 


has been accumulated in the first tower, the valve | 
indicated between the pump and the concentrator | 
is moved and the whole charge is sent over into the | 
second tower, leaving the first tower ready to receive 
a fresh charge. In the second tower the stuff is 


circulated from the foot, over a conical hood at the | 








BLEACHING TOWER SYSTEM—MASSON, SCOTT AND CO. 


the stuff is sent to a second concentrator, whereby 
the washing water is removed from it. Alternatively, 


consisting of excess free lime and certain insoluble 
matters. The chief difficulties to be overcome in 
the preparation of the bleach liquor are the prevention 
of waste arising from the incomplete solution of the 
soluble portions and the attainment of a rapid settling 
and removal of the sludge. 

A typical bleach mixer as made by James Bertram 
and Son, Limited, of Edinburgh, is shown in Fig. 19. 
This example consists of three octagonal tanks built 
up of cast iron plates. Each tank contains two 
vertical shafts, to which agitating arms are 
fixed. The lower arms on each pair of shafts lie in 
the same plane. Their lower edges are not much 
more than an inch above the bottom of the tank, an 
important point if the sludge is not to contain an 
excessive amount of soluble material. All six shafts 
are driven by gearing from the horizontal shaft shown, 
but any pair can be thrown out of work by means of 
a dog clutch. 

It is usual to empty the bleaching powder into the 
agitating tank through a lin. mesh sieve and to mix 
it with water at a temperature of about 70 deg. Fah. 
The arms are driven at a peripheral speed of about 
500ft. per minute, and are kept revolving for about 
20 minutes, at the end of which time the agitator 
is stopped and the sludge allowed to settle. It is 
inadvisable to keep up the agitation too long, for 
after a time it will result in the sludge being reduced 
to such fine particles that the time lost in waiting 
for it to settle will outbalance any gain derived from 
a more thorough extraction of the bleaching elements 
from the powder. The clear solution is drawn off 
from the tank-at a level which is above the sludge. 
As shown in Fig. 19, the draw-off pipe contains a 
flexible portion, and is held up by a chain so that its 
orifice can be brought to any desired level. The 
last portions of the sludge take a very long time to 
In practice the liquor is drawn off before 
settling is complete. Fresh water is then added to the 
tank and five minutes or so of agitation given to the 


under an older style of working, it may be sent to a liquid. After the second settling the weak liquor 


“* presse-pate,” a machine, as mentioned above, 
serving the same purpose as the concentrator and 
now largely displaced by the latter. 





is drawn off and may be used as the water of the 


succeeding batch. 
With careful working the bleaching powder lost 
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with the sludge need not exceed 2 per cent. of the | 


original quantity put into the tank. 
a battery of two or more tanks agitation can be taking 
jlace in one while settling is going on in another. 
The clear bleach liquor is drained off to a storage 
tank and is thence delivered through a measuring 
cistern to the bleaching plant. 








PNEUMATIC GRAIN ELEVATING PLANT. 


4vrHouGH the first successful pneumatic grain handling 
plunis were constructed as much as twenty-five years ago, 
to the design of Mr. F. E. Duckham, of the Millwall Dock 
Company, real progress can only be said to have been made 
in this direction in recent years. One of the early drawbacks 
to this method was the great consumption of power com- 
pared with that required by mechanical appliances for the 
sanie purpose. Even with such an extravagant consump- 
tion of energy as 4 horse-power per ton per hour it was found 
that the early pneumatic apparatus possessed very definite 
ad\ antages over mechanical means for some classes of work. 
In spite of the fact that the pneumatic system was origi- 
nated in this country it was mainly on the Continent that 
it was developed in connection with floating elevators which 
were found particularly advantageous in discharging grain 
shipments at continental ports. 

it was largely due to the efforts of Mr. A. H. Mitchell, of 
the Port of London Authority, that the efficiency of the 
pneumatic system and the methods of handling and con- 
trolling the pipes and gears were improved. Notwithstand- 
ing the developments that have taken place, pneumatic 
elevating and conveying plants do not as a rule compare 
favourably with mechanical appliances for these purposes 
as regards the amount of power consumed.’ Pneumatic 
systems, however, are coming more and more into favour 
for grain in cases where it would be difficult, if not impos- 
sible, to utilise purely mechanical means, while in many 
instances it will be found advantageous to have the two 
systems working together, the mechanical elevators taking 





By employing | 


specially designed for unloading grain from barges in the 
Manchester Ship Canal. Its principal features are, an 
electrically driven vacuum pump—Fig. 2 of the Supple- 
ment—an improved form of discharging apparatus—Fig. 5— 
and telescopic grain suction pipes—Fig. 4. The vacuum 
pump has been designed especially for this class of work, 


| and is of the vertical piston pattern with a large number of 


| material mounted on spindles with light springs. 





mushroom valves situated in the top and bottom covers. 
The valves are composed of single steel discs of special 
The 
pump is designed to give a high efficiency with a low 
vacuum or small pressure difference of some Tin. to Yin. of 
mercury, and is constructed so as to be unaffected by any 
dust which is carried over in the air. The piston is not 
lubricated in the ordinary way, but to prevent unnecessary 
friction the cast iron piston rings carry a special dry gra- 
phitic composition, which is found to be quite effective and 
requires little or no attention. The pump is direct-driven 
by means of a crank shaft, connecting-rod, and crosshead, 
at a speed of 135 revolutions per minute.. The power to 
operate it is provided by an 80 horse-power slip ring electric 
motor running at 720 revolutions per minute. One con- 
tinuation of the motor shaft a double helical pinion is 


| provided which gears with a wheel on the crank shaft of 


the pump. The gearing is enclosed and runs in an oil bath. 
Current for the motor at 500 volts, 50 cycles, and three- 
phase, is derived from the power plant. 

The suction branch of the pump is connected by a 16in. 
sheet steel main to a cyclone dust collector fitted with dis- 
charge valves to enable the dust extracted from the grain 
to be discharged into sacks. The inlet to the dust collector 
is connected to the grain receivers, in which the grain after 
being freed from dust is deposited. From the receivers the 
grain is discharged through the mechanically operated 
tipper seal shown in Fig. 5. This apparatus is a modifica- 
tion of the original automatic discharge invented by Mr. 
F. E. Duckham. The chief improvement consists in the 
mechanical operation of the tumbling box, which prevents 
stoppage of the plant in the case of any foreign body 
getting between the box and its seating. The principle 
of its operation is as follows :—The rocking member G 
contains two pockets H J, which are alternately brought 
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STOWAGE PLAN OF A GRAIN SHIP 


out the contents of the main holds of ships, while the | 
pneumatic appliances are left to deal with the discharging | 
| vacuum its hinged discharge door L is held closed by the 


of the grain which is inaccessible to the former. 

There are three main uses to which pneumatic plants can 
be applied with advantage :—First, for discharging ocean- 
going vessels in port, and especially for cargoes consisting 

ofa number of comparatively small parcels of various kinds 
of grain, which render the speedy and efficient discharging 
of the cargo a far more difficult task than is the case with 
ships carrying only one large consignment. This point is 
well illustrated by the accompanying diagram showing 
the actual stowage plan of a grain ship dealt with at a 
Scottish port. The cargo consisted of a large number of 
parcels of grain varying in size from 46 tons to 942 tons, 
which were stowed not only in the main holds, but also in 
the side bunkers, peak, and poop holds. In such cases 
ordinary bucket elevators are at an obvious disadvantage, 
as a very large amount of the work of discharging would 
have to be done by manual labour, which is both slow and 
expensive. With a pneumatic plant, on the other hand, 
the flexible piping can be introduced through any small 
opening or carried inside the vessel any distance so as to 
deal with the parcels stowed away in awkward corners of 
the ship. The cargo in the ship illustrated diagrammati- 
cally weighs altogether 5188 tons, and if bucket elevators 
and manual labour only were available for discharging, 
probably 1626 tons, or nearly 33 per cent., would be re- 
quired to be ‘‘ trimmed,” as indicated by the cross section 
lines shown. With the pneumatic apparatus the trimming 
operations would be reduced to a minimum. 

_ A further advantage claimed for the pneumatic system 
is that the work of discharging can be continued in all kinds 
of weather, as the hatches need only to be opened slightly 
to admit the suction pipes and the grain is thereby pro- 
tected from the effects of rain and wind. Still another 
advantage claimed for the pneumatic system is the bene- 
fical effect of aspiration on the grain, particularly that which 
has become heated by storage for a length of time in the 
ship’s hold. In passing through the apparatus the grain is 
cooled, and the dust which is removed can be returned, if 
necessary, for weighing purposes. 

In the cases of mills to which the grain is delivered in 
barges there are several points for consideration in deciding 
whether to adopt a bucket or a pneumatic elevator, such as, 
for instance, the comparative cost of labour and power ; 
whether the water frontage is suitable for the employment 
of bucket elevators ; whether the berth is large enough to 
enable the barge to be moved about—a necessity with the 
bucket elevator ; whether in the case of tidal water there is 
stranding at low tide ; and finally the rise and fall of the tide. 
It will be admitted that as regards the power consumed the 
advantage will be with the bucket elevator, but as a set 
off to this it must be borne in mind that in passing through 
the pneumatic plant the grain is subjected to a cleansing 
action, and the work of the cleaning machines is thereby 
reduced. 

_ Three of the engravings on page 366 and Fig. 1 of our 
Supplement represent views of a pneumatic grain elevating 
plant of 50 tons per hour capacity which has recently been 
erected by Henry Simon, Limited, Manchester, at the mill 
of John Jackson and Sons, Salford. This plant has been 





into communication with the grain outlet K of the receiver. 
While each pocket is thus engaged and therefore under 


pressure of the atmosphere. Simultaneously the other 
pocket has been swung far enough over to admit air through 
the feed opening and has permitted the hinged door to open 
and discharge its contents. The frame of the tipping box, 
including the circular rubbing face, is of cast iron, and is 
pivoted in adjustable bearings, the bearings being supported 
by brackets carried from the upper or seat casting M in 
which ports N are arranged for exhausting the air from the 
pockets before grain is admitted to them. The object of 
the latter arrangement is to prevent the inrush of air carry- 
ing the grain over and into the dust collector. The air- 
tight joint between the tipping box and the upper casting 
is made by two means. There is a steel packing strip O held 
in the cross bar between the two pockets against the face 
of the upper casting by bow springs, and at the sides and 
ends of the rubbing face of the tumbling box leather strips 
are provided. The hinged discharge doors are also rubber 
faced to make an air-tight joint. 

The tumbling box is caused to oscillate through the 
desired angle by the mechanism shown in Fig. 5, com- 
prising a crank and connecting-rod P and mechanism 
operated by a train of spur gear wheels Q. This gives ten 
tips per minute, which is sufficient to pass 25 tons of grain 
per hour. Interposed between the connecting-rod and the 
tippers are helical springs R, the object of which is to 
prevent damage to the apparatus in case of any solid body 
becoming jammed between the cross bar of the tipping box 
and the lip of the seating—an advantage not possessed by 
the ordinary rotary seal. It should be mentioned that the 
crank mechanism is adjustable to allow for the normal com- 
pression of the springs. 

The grain and air enter the receiver in a tangential direc- 
tion by way of a fixed pipe communicating with the movable 
intake piping. The latter is supported by means of a swivel 
joint enabling it to be slewed through an angle of 180 deg. 
in order to obviate the necessity of moving the barges more 
frequently than is absolutely necessary for discharging 
purposes. A feature of the intake piping is the rectangular 
section to prevent the concentration of the grain, which 
would cause undue wear and tear. 

Another interesting feature of the intake piping is the 
special telescopic joint shown in section in Fig. 4. This 
enables the height of the nozzle to be varied to the extent 
of 10ft., according to the level of the grain in the barge. It 
will be observed that in this arrangement the upper pipe 
slides inside the lower one to prevent the grain falling 
between the joint and causing jamming. The packing 
joint comprises a ring of soft self-lubricating packing A, 
held in place by means of a spring B and a bolted flange C. 
The packing rests upon a loose ring D, between which and 
the flanged end of the lower pipe is a rubber ring E. The 
whole of the packing can be readily taken to pieces by re- 
moving the nuts shown. The lower end of the pipe is 
raised or lowered by means of wire ropes carried over 
guide pulleys. 

A typical form of suction nozzle is illustrated in Fig. 3 
of the Weappienaans. It is built up of wrought iron plates 
acetylene welded and riveted, and consists of three parts, 


| two of which form the duct by which the grain enters, and 
between these is the annular air chamber through which 
surplus air is admitted. The amount of air admitted in 
excess of that which flows in with the grain depends upon 
the material which is being lifted and other conditions, 
such as the position in which the nozzle is working. It is 
regulated by means of the hand-operated butterfly valve 
in the body of the nozzle. 

Although we have no figures with regard to the power 
consumed by this plant per ton of grain per hour tests 
carried out on a somewhat similar plant in the neighbour- 
hood show that the expenditure is somewhat less that 
1} horse-power per ton per hour, which is a considerable 
improvement on earlier installations of the kind. 

The engraving, Fig. 6—see also one of the views on page 366 
is of special interest on account of the difficulties which have 
had to be cvercome in adapting a pneumatic system to an 
existing situation. This plant is now in use at Carr’s 
Flour Mills, Limited, Silloth, and is capable of dealing with 
75 tons of grain per hour. The general principles on which 
it operates are similar to those of the above apparatus, but 
the pneumatic plant had to be so designed that it would not 
interfere with the operations of the existing hydraulic 
cranes A, or with the use of the railway siding B. It has to 
deal with the cargoes of both ocean-going and coasting 
vessels on tidal water, and the quay is encumbered by 
vertical columns, which support the crane girder. In order 
to get over these obstacles the main intake pipes L are made 
so as to be readily connected to and disconnected from the 
grain receivers F, and the receivers have to travel a certain 
distance. To do this they are suspended from rails carried 
by brackets underneath a loading out balcony C as shown. 
The intake pipes are suspended from a runway D, carried 
by brackets parallel with the quay and outside of the crane 
girder. This arrangement enables the pipes to be turned 
round and swung clear of the cranes. Owing to the re- 
stricted space available grain tipping mechanism such as 
that above described could not be used, and rotary seals G 
have tobeemployed. These are operated by electric motors 
through double spur reduction gear. There are six points 
along the quay at which the seals can be operated and 
connections made with the air mains. The seals discharge 
the grain on to conveyor belts J placed below the platform, 
which feed a silo at the end of the dock. The vacuum 
pump is of the same type as that shown in Fig. 2, but instead 
of the electric motor and double helical gear drive the pump 
is belt driven by a steam engine. 








THE COMING OF THE MOTOR PLOUGH. 
No. I. 

At a time like the present, when manual labour 
was never so difficult to obtain and horses never so 
scarce, it behoves farmers and landed proprietors 
to look around for appliances which will enable them 
to “carry on” with the minimum assistance from 
either of these sources. The innate conservatism of 
the farmer, and his reluctance to adopt new ideas, are 
difficult to overcome, but education and the develop- 
ment of the automobile movement are beginning to 
have the desired effect, and there are not many farms 
of any considerable size that are now without an 
engine of some kind. Of stationary oil engines there 
are thousands in use for farm and estate work, and, 
thanks to the simplicity of these useful prime movers, 
even the most unsophisticated farm hand finds little 
difficulty in their management. Farmers, too, are 
quickly adapting themselves to the motor car as a 
substitute for the horse for road work, and it is fairly 
safe to prophesy that before long there will be few 
who do not possess a motor vehicle which can haul 
a plough, a cultivator, a harvester or drive a thrashing 
machine, a chaff cutter or a pump, with a saving of 
labour, time and money as compared with the older 
methods. 

Of all the work which has to be done upon farms, 
ploughing is perhaps the most extravagant in power 
and the most dependent upon the conditions of the 
land and weather. Until recently it has been generally 
done with the aid of horses and oxen, but on large 
estates the cable system of steam ploughing has been 
brought to a high state of perfection. Not -many 
farmers, however, can afford a set of steam ploughing 
tackle, nor are there many farms in these islands of 
such a size as would make its employment a paying 
proposition. What is greatly wanted is a motor tractor 
neither too costly nor too complicated—that can be 
put to some practical use at all seasons of the year, 
and it would appear that such a machine is now in 
course of evolution. 

For some time a few firms in this country and in 
America have been steadily working at the problem 
of the mechanical haulage of farm implements, and 
it is obvious from the number of competitions and 
demonstrations which are at present being held in 
various agricultural centres that considerable progress 
has been made, although some of the machinery now 
on the market does not give the impressior of pro- 
viding a permanent solution of the difficulties. Apart 
from the cable haulage system of ploughing, which 
has a place to itself in this branch of agriculture, 
the systems of motor ploughing are chiefly divided 
into two classes, namely, those in which the motive 
mechanism and the plough are two separate units 
and those in which the two are combined. For all- 
round usefulness the separate haulage system possesses 
important advantages,as the motive mechanism can 
be readily attached to various kinds of implements, 
as well as to road wagons, with little or no alteration. 
The chief disadvantages urged against the separate 
tractor for ploughing are several. One is the neces- 
sity for employing two men—one on the tractor and 
another on the plough. Other disadvantages are the 
space and time required for turning at the headlands 











° 


_ 


36 





THE ENGINEER 


Oor. 15, 1915 








and the liability to compress the land by the weight 
of the machine which hauls the plough. 

In the self-contained motor plough the chief 
objects aimed at by the designers are to provide a 
machine which can be handled by one man, turned 
round at the headlands in a space comparable to that 

uired by horses, and has no injurious effect upon 
the land. By providing suitable attachments, such 
as an extra framework and pair of large road wheels, 
such machines can also be adapted to the haulage 
of harvesters and cultivators or to road haulage work 
with little trouble. So far, the makers of this class 
of machine have, however, contented themselves 
chiefly by producing ploughs which are only capable 
of taking one or two furrows at a time, depending 
on the nature and condition of the land, and ploughing 
some three to four acres per day, and it would seem 
that something more ambitious might be attempted 
on these lines. 

The chief points to be kept in mind by the designers 
of this kind of implement are the provision of ample 
power, the combination of the maximum strength 
and rigidity with the minimum weight, and the 
avoidance of unnecessary high finish. The machines 
must be adaptable to the ploughing of different 


widths and depths of furrow, as well as to various | 


kinds of work, such as driving stationary machinery 
or hauling cultivators, harvesters, seed drills and road 
vehicles. With regard to the type of motor to be 
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radiators require to be of very ample dimensions if 
the full output of the engine is to be continuously 
maintained. The method of lubricating the working 
parts, too, must be very thorough; oil under pres- 
sure should be continually forced into the bearings. 
The engine should also be governed. In the trans- 
mission system elaborate gear boxes with several 
speeds should be avoided. For ploughing one speed 
is practically all that is needed, but if the machine 
is to be used for a variety of purposes, such as hauling 
| harvesters and road vehicles, more than one travelling 
speed will be required. Springs are not necessary. 
The travelling wheels should be as large and wide as 
possible in order to distribute the weight over a 
large area so as not to compress the land unduly when 
passing over it, and should be provided with cross 
bars or spuds to grip the land. With the former 
object in view, it is advisable to make the tread of 
| the front wheels less than that of the rear wheels 
for obvious reasons. Tractors should be provided 
with a system of steering which will enable them to 
turn in the minimum space, and the draw-bar should 
be attached well in front of the driving wheels so that 
the pull on the plough will tend to keep the steering 
wheels in firm contact with the ground. 

The use of motor traction for reaping and binding 
| machines has already become an accomplished fact, 
|} and for this class of work has the advantage over 
‘horses that two reaping machines can be operated 








Fig. 1—MARTIN’S TWO-FURROW MOTOR PLOUGH ~ 


engine with a maximum rating of 20 horse-power, 
from which power is transmitted through a cone 
clutch to a gear box giving one speed in either direc. 
tion, the highest speed being three miles per hour. 
To enable the road speed to be controlled for turning 
at the headlands the revolutions of the engine can 
be reduced by means of a hand-operated throttle 
valve. From the sides of the gear box two cros; 
shafts extend and carry on their extremities jay 
clutches which engage with small sprocket wheel. 
loosely mounted on the shafts. Near the ground and 
carried on adjustable swinging arms are four larg: 
chain wheels, two on either side. A roller chain 
connects each pair of large wheels to the first motion 
shaft sprocket, and by this means power is trans 
mitted to the two endless tracks or “ creepers,’ 
which support and drive the machine. The creepers 
are composed of steel plates 6in. wide riveted to th: 
links of the chains, and provide a larger area oj 
contact with the ground than can be obtained by 
wheels direct. In this case the length of creeper in 
contact with the ground on each side is 3ft. In 
order to facilitate turning at the headlands without 
the employment of differential gearing, the creeper 
on either side can be de-clutched by the driver from 
his seat. When it is desired to drive stationary 
machinery these clutches can be removed and a 
pulley put in their place. It will be observed that 
one creeper runs in the furrow previously made and 





Swain Sc. 


used, the steam engine has not yet been adapted to | simultaneously, thereby doing nearly double the | one on the land, and means are provided for regulating 


the self-contained machine, owing to the weight of | 
water and fuel which it has to carry. So far, the petrol 
engine has monopolised the field, and with spirit | 
at a moderate price, such engines will continue in 
favour. -The steady and continued rise in the cost | 
of this kind of fuel which is now being experienced, 
however, will deter many farmers from purchasing 
petrol-driven ploughs. Developments may on this 
account be expected in connection with paraffin 
engines, the use of which for stationary purposes has 
grown considerabiy during recent years, especially 
on farms. 

The haulage of ploughs is quite a different thing 
from the haulage of road vehicles, and some makers 
do not seem to have grasped this important fact. 
The load is always heavy and the travelling speed 
extremely slow, never exceeding from two to three 
miles per hour. Such conditions therefore are liable 
to introduce difficulties with regard to the cooling of 
internal combustion engines. As regards the amount 
of power required, current practice would seem to 
show that with engines of from 20 to 25 brake horse- 
power satisfactory work can be done on average 
land with ploughs of two and even three furrows 
and taking cuts Jin. deep. With this amount of 








power it is possible to plough from 5 to 6 acres in a 
day of about 


nine hours. Water jackets and 


work. With motor traction it is not necessary to 
work in straight lines, most of the work being done 
without leaving the sharp corners, which are 
customary with horse traction. Another important 
advantage appertaining to the use of motors is that 
the work, whether of ploughing or reaping, can be 
continued, when necessary, well into the night by the 
aid of artificial light. 

In order to relieve the land from excessive pressure 
and give a more direct pull when engaged in ploughing, 
some tractcrs are designed to run with one driving 
wheel in the furrow. This method has also the 
advantage of keeping the furrows parallel and making 
steering easy. On the other hand, it adds somewhat 
to the complication of the machine, as it necessitates | 
the introduction of extra mechanism for raising and 


the relative heights of the two creepers according 
to the depth of the furrow. Although the creeper 
chain only runs over the driving pinion on the cross 
shaft and the two sprocket wheels mounted on the 
| rocking arms, keeping the portion of the chain which 
forms the base of the triangle always in a horizontal 
position when adjusted vertically for depth, this 
adjustment does not in any way alter the tension of 
the chain. The plough bodies are also so arranged 
that they can be lifted and held out of work by the 
hand lever and sector shown. The plough is pro- 
vided with a seat from which it can be steered and 
manipulated while running. Although it would 
appear at first sight that the operation of the creepers 
would speedily become ineffective by becoming 
clogged with earth, the makers claim that owing to 


lowering the road wheels independently of each other. | their flexibility clods are prevented from forming on 
As several of the leading manufacturers of motor| them. The consumption of petrol by this machine 
ploughs have adopted this idea, however, it would |is said to be about two gallons per acre of land 
seem that the system is based on sound principles. | ploughed, and the capacity three acres per day of 
Such an implement is shown in the accompanying | nine hours. ‘ 

illustrations—Figs. 1, 2 and 3. These represent|' A motor tractor called “‘ the Bull,” which has been 
a two-furrow motor plough which is being intro- | specially designed for ploughing, but is equally 
duced by Martin’s Cultivator Company, Limited, | adaptable to other haulage and stationary work, is 
Stamford, one of the most interesting features of | illustrated in Figs. 4 and 5, and the engine by Fig. 6. 
which is the novel means of propulsion adopted. It is of American origin, and we understand that a 
It has a vertical two-cylinder water-cooled petrol’ large number of these machines is already in use across 
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the Atlantic. The outstanding feature of this tractor 
is the arrangement of the road wheels, which are 
three in number and disposed in plan at the corners 
of a right-angled triangle, so that the main driving 
wheel and steering wheel run in a straight line along 
and in the furrow, and thus avoid compressing the 
land. The power is supplied by a horizontal motor 
of the two-cylinder opposed type, with cylinders 





5}in. diameter by Tin. stroke, and capable of develop- 
ing &@ maximum of 25 brake horse-power. 
very simple design, the two cylinders being bolted 
to a central oil-tight crank chamber. This chamber 
is of novel design and construction, giving ready 
access to the working parts and forming at the same 
time a solid foundation. A straight line and right- 
angle design has been adopted, and the employment 
of two cam shafts is a special feature, allowing the 
connecting-rods, pistons and cylinders to be easily 
removed without disturbing the timing arrangements. 
it may be noted that the main bearings are held on 
one side in a hub which forms part of the crank case, 
and on the other side by two plates which are bolted 
to the side of the case. These plates have two fits, 


It is of | 
|or lowered, thus levelling the tractor when the 








one at the ends and one in the centre, which are 


wheel, and the steering wheel is 2ft. 8in. diameter 
by 6in. face. It has a high bead or flange in the 
centre to facilitate steering, and is mounted in a 
fork, bicycle fashion. The land wheel is 3ft. 4in. 
diameter by 8in. face and runs on an axle 2}in. 
diameter. It has a levelling device consisting of a 
rod attached to the crank axle and extending upwards 
through a bracket rigidly attached to the side of the 
frame. At the upper end of the rod is a crank and 
by revolving this crank the land wheel can be raised 


driving wheel is in the furrow. 

The frame is constructed of heavy rolled steel 
channels and angles, and it will be observed that the 
front portion of the tractor is braced across the 
channels by means of two heavy angles, one on the 
top and one on the bottom, thus forming a truss 
construction. This, together with the large gusset 
plates and connections at the corners, prevents any 
twisting of the framework. The drawbar consists 
of two heavy angles attached towards the front of 
the tractor frame, thus making the load help to hold 
down the front end of the machine and give the 
maximum adhesion to the driving wheel. The gear 

















Pig. 6—ENGINE OF THE BULL TRACTOR 


sufficient to hold the crank in alignment without 
stressing the bolts that hold the plates in position. 
In this way ready access to and removal of the crank 
shaft are permitted. The lubrication of the working 
parts is by means of a forced feed with a lead. to 
each cylinder, main bearing and connecting-rod ends. 
The engine is fitted with a centrifugal governor 
operating a butterfly valve in the manifold and 
enclosed and lubricated from the crank case. The 
ignition is by means of a low-tension magneto operated 
by a shaft and flexible coupling on top of the engine. 
The radiator is of vertical tubular construction, and is 
provided with a fan driven by a belt from the pump 
shaft. Power is transmitted to the driving wheel | 
by means of four spur gear wheels, the final drive 
being by means of a roller pinion and large internal 
drop forged gear ring bolted to the wheel. The 
travelling speed in either direction is 2.6 miles per 
hour. The driving wheel which runs in the furrow 
is 5ft. diameter, 12in. wide and has a rim }in. thick. 
The spokes are attached to the rim with flat heads, 
the rim being punched straight through and not 
countersunk. To give a grip in the furrow, the wheel ' 
is equipped with lugs of square conical section, 3in. 
high and 2hin. at the base, which are bolted on. The 
steering is effected by an irreversible worm and worm 


changing, from forward to neutral positions and 
vice versd, is accomplished by moving an intermediate 
gear endwise on its shaft, and for the reverse motion 
by bringing a pinion upwards on the pivot arm, 
thus causing it to mesh with the main driving pinion 
and the intermediate gear. The shifting lever is 
locked in each position by a notched quadrant. The 
clutch is of the contracting band type with adjust- 
ment. The clutch parts are all of steel and the portion 
which comes in contact with the friction surface is 
lined with Raybestos. The weight of the machine 
is a little over two tons, and the maximum pull on 
the drawbar about 10 horse-power. 

We had an opportunity of witnessing the operation 
of one of these tractors recently in a ploughing com- 
petition near Boston, Lincolnshire, when it was 
hauling a three-furrow plough, making furrows from 
Jin. deep at a speed of about 23 miles per hour. 
The field was medium stubble, level and dry. When 
once the machine had been started it required no 
steering, the front and driving wheels running in the 
furrow while the attendant walked alongside. The 
system of steering enables the machine to be turned 
at the headlands in comparatively small space. This 
machine is being introduced by Cyrus Robinson and 
Co., Limited, 61, Holland-road, London, W. 





MANCHESTER ASSOCIATION OF ENGINEERS. 


THE opening meeting of the sixtieth session of the above 
society was held at the Grand Hotel, Manchester, on Satur- 
day last. Prior to the delivering of his opening address, 
the president, Mr. Sam Boswell, of Galloways Limited, 
presented the Constantine Gold Medal to Mr. Frank 
Foster, M.Sec., for the paper on “‘ Essential Principles of 
Engine Design and Materials of Construction,” which he 
read last session. For his presidential address Mr. Boswell 
took for his theme ‘“‘ Ancient and Modern Engineering,” 
and reviewed the great engineering works from the flint 
age down to the present time. He said that though the 
ancients did great work in irrigation, transport, ponderous 
piles of buildings, and temples of wondrous beauty, they 
could not be compared to the early modern men, much 
less the later engineers, whose bridges, docks, methods of 
transport, and mechanical appliances all tended to pro- 
mote happiness and prosperity. With the advance of 
chemistry and metallurgy the field of the engineer had 
steadily widened until to-day he had become the arbiter 
in the old pastime of war. It was a big step from the old 
catapult and cross-bow to the 1l5in. guns of the Queen 
Elizabeth. To throw a one-ton shell twenty-eight miles 
was a feat that had been achieved only by the co-operation 
of the chemist, who had compounded cordite out of cotton 
and a soap by-product, the physicist who had helped to 
bring steel to its present high position, the machinist who 
had developed fine tools, and the engineer who had com. 
bined all these efforts and wound the inner tube with stee! 
ribbons at the mathematically determined tension neces 
sary to ensure that the whole thickness of the wall of the 
gun should resist its right share of the enormous interna! 
pressure which did the work of each stroke of the great 
thermo-dynamic engines. 

Mr. Boswell said that in the early nineties our workshops 
were probably at their lowest ebb. Many good tools, 
although known, were seldom seen. Engineers were 
attempting to live on their reputations, but soon found that 
their staying powers were not what they expected. The 
United States and Germany were already singing Britain's 
final requiem as a workshop nation. Germany was 
masquerading in the lion’s skin before Britain was buried, 
and even kicked the carcase before it was dead, but to-day 
Germany and others know that Britain was only dozing, 
and that her workshops and her output are the finest 
ever known. In the future the engineer must make his 
presence felt more keenly than society feels it at present. 
In matters economic his training and mental outlook 
should especially fit him for the task. It was the engi- 
neer’s duty to fight the forces of ignorance, which were a 
national and imperial danger. 








STEEL RESEARCH. 


Tue Technical Committee of the Society of Motor Manufac- 
turers and Traders, Limited, in connection with the Institution 
of Automobile Engineers, having proposed research upon a 
matter of such immediate interest that the Admiralty and 
War-office have appointed representatives on the Joint Com- 
mittee, the Society guaranteed that £1000 should be forthcoming 
provided the Government would contribute £1000. 

As this research is calculated to benefit more or less directly a 
firms, invitation was issued to members to 


number of an 


guarantee a portion at least of the £1000 in question. The 
response has been as follows : 

ake oe 
Daimler Company, Limited mat ee 100 0 0 
Sunbeam Motor Car Company, Limited 100 0 0 
Wolseley Motors, Limited Ts ee 100 0 0 
John I. Thornycroft and Co., Limited 50 0 0 
Albion Motor Car Company, Limited Pe a 
British and Colonial Aeroplane Company, Limited 25 0 0 
J. and E. Hall, Limited oo oie be ss 6h. oe ee 
Humber Limited 25 0 0 
John Marston, Limited 25 0 O 
D. Napier and Son, Limited ss 25 0 0 
J. Samuel White and Co., Limited 25 0 0 
Handley Page, Limited Ge: 0 20 0 0 
Rudge-Whitworth, Limited os 10 10 0 
Standard Motor Company, Limited 10 10 0 
W. L. Stewart and Co., Limited kk eo eae fe 
Bristol Tramways and Carriage Company, Limited 10 0 0 
Halley’s Industrial Motors, Limited ms ae oe} 
White and Thompson, Limited 10 0 0 
Bowden Wire, Limited 5 5&5 0 
Dover Limited “eit; eT an Ce ee 5 0 0 
Hoyt Metal Company of Great Britain, Limited 20 0 


The list is still open. 








Unrrep Kinepom TrapDeE witH Catna.—Mr. T. M. Ainscough, 
the Special Commissioner appointed by the Board of Trade to 
inquire into the conditions and prospects of British trade in 
China, has now returned to this country, and is prepared to 
interview—by appointment—representatives of British firms 
who may be able to see him at the offices of the Commerical 
Intelligence Branch of the Board of Trade. In order that 
appointments may be satisfactorily arranged, British firms 
who may desire to have an interview with Mr. Ainscough are 
requested to make their application as soon as possible. Such 
applications should be addressed to the Director, Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

Gas AND Petro ENGINES AT THE PANAMA-PactFIC EXHIBI- 
TION.—One of the largest exhibits of internal combustion 
engines at the Panama-Pacific Exhibition at San Francisco 
is that of the Standard Gas Engine Company, of San Francisco. 
The engines are of the vertical marine type, and used for marine 
purposes as well as for land use. They are equipped with over- 
head valves, the igniter being in the centre of the cylinder head 
and directly above the piston. The igniter is of the make-and- 
break or hammer type. The crank case is ordinarily left open 
at the ends to permit of ready inspection of the main bearings, 
but it is so made that it can be closed quite tight, to prevent the 
escape of burned gases into the engine-room, if good ventilation 
cannot be provided. The reversing gear on the marine engines 
gives direct connection of the shaft when going ahead, but for 
going astern the crank shaft drives through bronze bevel pinions 
to the bevel reverse gear on the tail shaft. All marine engines 
have a plunger type of circulating pump, while engines of over 
50 horse-power have also a centrifugal pump. The, engines 
are built with one, two and three cylinders, with a power rating 
from 4 to 140 horse-power. These largest engines have cylinders 
13}in. by 17in., and run at 225 revolutions, driving a propeller 
5ft. diameter. The weight is about 12 tons. Petrol winches 
for ships’ use and mining work are built with one and two 
cylinders, in sizes of 5 to 16 horse-power. 
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RAILWAY MATTERS. 





THE blue-book on the railway accidents for the three 
months ended March 31st last shows that the assistant 
inspecting officers held inquiries into accidents to forty- 
one railway servants, nineteen of which were fatal and 
twenty-two non-fatal. The nineteen fatal cases occurred 
six platelayers, four enginemen, two guards, two 
rters, two signal fitters, two contractors’ servants, and 
one locomotive department man who was working among 
wagons. In nine cases the result is stated to have been 
due to want of care on the part of the deceased, seven 
to misadventure, two to the absence of look-out men, and 
one to want of care on the part of a fellow-servant, 


to 


It has often been noted in these pages how many acci- 
dents to railway servants are due to the men’s own want 
of eare. As seen above, nine of the nineteen fatal cases 
inquired into by the assistant inspecting officers of the 


Board of Trade were stated to have been due to want of | 
care on the part of the deceased, and probably some of | 


the seven classed as due to misadventure would come under 
the same head were all the facts known. In one case the 
accident is stated to have been due to an extraordinary 
want of care. Two of the nineteen cases are recorded as 
being primarily due to the absence of look-out men. In 
one of these the man was engaged in oiling points, and 
Mr. Armytage said that he understood that look-out men 
had been offered to all the point oilers in the London 
district of the railway in question, but in only one case had 
the offer been accepted. Since the accident the mate of 
the deceased has asked for and has been supplied with a 


look-out man, but he admitted that he declined the offer under a tap, being filled and emptied from the top 


of such protection about two years ago. 


THE superintendent of the Conemaugh Division of the | a u 
| not slow the filtering action of the paper ; on the contrary, 


Pennsylvania Railroad has substituted a “‘ roll of honour ” 
in place of the bulletins of punishments. 
honour is a list of those conductors, enginemen, brake- 





NOTES AND MEMORANDA. 





AccorDING to the Telephone Engineer, Professor M. J. 
Pupin recently expressed the opinion that in the very near 
future the wireless telephone will be used for all very long 
distance conversation. Professor Pupin; whose work on 
the development of long-distance telephony is well known, 
stated that he was working to perfect an instrument for 
wireless telephony that, he felt’ confident, would make 
conversation possible over practically any distance. 


THE screwing and tapping of aluminium castings, states 
the Ironmonger, sometimes leads to trouble by the clogging 
of the chips between the teeth of the taps and chasers, but 
the difficulty can generally be overcome by the use of a 
suitable. lubricant and the correct grinding of the tools. 
Tools used for turning and drilling aluminium should have 
acute cutting angles, and should be finally sharpened on an 
oil stone, as a keen edge is essential.. Soapy water and 
petroleum are commonly used as a cutting lubricant. The 
latter enables a fine polish to be obtained, provided the 
cutting tool is properly ground. 


A PAPER in the Chemical News by Dr. Clayton Beadle 
on the toughening of filter papers describes a very useful 
and simple method of strengthening a filter paper to such 
an extent that it will withstand the pressure produced by a 
powerful filter pump. The paper is folded and fitted into 
a dry funnel in the ordinary way, and then a few drops of 
hitric acid of specific gravity 1.42 are allowed to fall in the 
apex of the paper cone. The funnel is canted and quickly 
rotated so as to saturate the free unsupported apex of the 


| cone with the acid, and is then immediately rinsed out 


re- 


| peatedly, and finally rinsed out with distilled water if the 


The roll of | 


men, and firemen who had a clean record as to irregulari- | 


ties during the year. The superintendent has now reported 
the results for the first six months of 1915, and he shows, 
as compared with the first half of 1914, a decrease of 62 per 
cent. in the number of cases requiring discipline ; 71 per 


cent. decrease in the total number of days’ suspension of | 
employés, and 72 per cent. reduction in the amount of | 


wages lost by employés because of suspension. This last 
item represents a saving to employés and their families 
of 5666 dols. 


presence of tap water is undesirable. This treatment does 
it tends to accelerate it, though treating the paper similarly 
all over slows the filtering very considerably four or five 
times. The method is credited to Mr. E. J. Bevan, about 
thirty years ago, but few people seem to know of it. 


THE Borough Engineer of Kensington has prepared a 
scheme to repair roads economically. Much road improve- 
ment is necessary, but municipalities will not be able now 
to secure loans for costly repaving schemes. The Borough 
Engineer some time ago experimented with a concrete 
carpet over the macadamised roads, and was delighted to 
find that it served its purpose admirably. The carpet not 


| only spread the weight of the heavy modern motor vehicle 


THE railway in Alaska which the United States Govern- | 


ment is building runs from Seward on the seaboard to 
Fairbanks, a distance of 471 miles. The first 71 miles 


| to certain wooden roads which are in bad condition. 


were built by the Alaskan Northern Railway Company, | 


now defunct, and the Government bought that portion for 
1,150,000 dols. (say £3200 a mile). 
rebuilt, and it is hoped to open the first 34 miles this year. 
Seward is situated on deep water in Resurrection Bay, 
peninsula. The dock that belonged to the Alaskan 
Northern Company will have to be largely rebuilt. 


The line is now being | : ‘ psi: 
but will be reinforced by a layer of bituminous concrete, 


| fairly evenly over the foundation of the road, but also did 


much to absorb shock. Now this process is to be adapted 
He 
proposes to deal with an experimental length of roadway 
by removing the wood and converting the foundations 
into a voncrete road. The existing foundation will remain, 


| over which a wearing surface carpet of concrete will be 


The | 


line is being built for the Government under the super- | 
| resident in, America says: In the design of engines, a 


vision of the Alaskan Engineering Commission, of which 
Mr. W. C. Edes is chairman. 


Lone rails for railway tracks do not appear to have | 


proved very successful in the past in the United States. | 


This is possibly, suggests the Railway News, because the 
type of permanent way usual there is not so favourable to 
the use of long rails as in the case of chair-supported rails, 


in conjunction with the wider extremes of temperature to | 


be taken into account. Several lines have, however, 
ordered considerable quantities of 39ft. rails, while one 
railway has ordered 40ft. rails. Some years ago several 
lines laid considerable quantities of rails up to 60ft. in 
length. In some instances these proved satisfactory, but 
with the poor roadbed conditions and lighter ballast of 
that time the 60ft. rails were difficult to maintain, and 
most of them have since been shortened. With the im- 
proved roadbed conditions and the more liberal use of 
ballast in recent years, some engineers feel that longer rails 
are now warranted. In England a usual length is now 
45ft. One or two railways use 48ft. rails, while the London 
and North-Western uses 60ft. rails. French and Egyptian 
railways lay rails 39ft. 4in. long, while 59ft. rails are coming 
into common use. The Northern Railway of France is 
now laying rails 78ft. 9in. long. In India and Australia 
36ft. and 40ft. rails are being laid in considerable 
quantities, 


CoLonet Druirt’s report on the fatal collision on August 
16th at Pollokshaws, on the Glasgow, Barrhead, and Kil- 
marnock Joint Railway, has just been issued. The 
10.5 p.m. Caledonian train had been stopped outside the 
station for the purpose of detaching a horse-box. This 
operation had been completed and the engine coupled 
again to the train when the 10.10 p.m. Glasgow and South- 
Western train ran into the rear. One passenger in the 
former train was killed and twenty-five were injured. The 
presence of a second train in the same block section would 
appear to have been caused through the advanced starting 
signal at Crossmyloof giving an indistinct danger signal. 
Owing to the signal wire not having been adjusted to suit 
the colder evening it was tight, and slightly lowered the 
arm, so that a partly red and a partly green light 
were shown to a driver approaching the signal. As the 
driver stood under the signal a great area of green was 
seen, as the green glass is the lower in the signal spectacle, 
and the driver thought the signal had been pulled “ off” 
since he last saw it, and he went ahead. In the signal-box 
being much higher than the foot-plate, a good red light 
was seen, hence the signalman did not know that a doubtful 
signal was being exhibited. An important point raised in 
the report related to the testing of drivers’ eyesight. The 
tail lights of the standing train should have been seen for 
quite 300 yards, but the driver said that he saw them 
only when close up to them. The man is seventy years 
of age, and his eyesight has been tested since the accident, 
when it was found that he could distinguish colours and 
signals up to a distance of 400 yards, but outside that 
distance his vision was not so reliable. Previously his 
eyesight had not been tested for several years, and the 
Glasgow and. South-Western Company is now having 
the sight of all drivers of 60 and over tested at regular 
intervals. 


and has long been an important port on the Alaskan | Placed. : 
| last as long as a completely new road, but the cost will be 


It is computed that such a reinforced road will 


only one-third of a new road. 
WRITING in the Autocar, a British automobile engineer 


wave of enthusiasm for light reciprocating parts is sweep- 
ing over the country, with the result that engines which 
used to be vibratory to a pronounced degree are running 
smoothly and giving more power. Forced lubrication is 
| displacing the crude forms of trough coiling on all the better 
class cars, and several of the 1916 engines could hardly be 
improved upon by the best British designers. As yet, all 
the best work is being put into cars too large to suit the 
| British market, but it is working downwards, and it is safe 
| to predict that the American car which will sell in England 
| for £250 in 1917 will be a thoroughly good car in the 
British sense of thoroughly good. No doubt the British 
car will be still better by that time, for quantity production 
must always clog the wheels of progress, but the fact is 
that America has taken to the thought that it is something 
of a disgrace to have her cars looked upon, generally speak- 
ing, as poor stuff in England and France, and sold there 
only by their price. 

IN a paper recently read by Mr. T. R. Wollaston at Stoke- 
on-Trent before the English Ceramic Society, the author 
pointed out that in some pottery establishments the 
amount of steam required for hot floors, drying racks, &c., 
reaches as much as 60 per cent. of the total steam gene- 
rated. He gave a number of figures for heat and steam 
consumption in typical power plants, from which he con- 
cluded than when the amount of steam required for heat- 
ing considerably exceeds the average consumption of a 
high-class modern engine, it is more economical to use a 
simple instead of a compound éngine. In the case of the 
gas engine the bulk of the heat lost in the exhaust—some 
7000 B.T.U.—may be readily recovered for drying and 
process work, either in the form of steam, by fitting an 
exhaust gas boiler, or by drawing the hot exhaust gases 
directly through the heating coils or hot floors. Having 
futher dwelt upon some of the causes of coal and heat 
wastage in potteries, Mr. Wollaston suggested that the 
slow progress in this respect was mainly due to want of 
sympathetic co-operation between the potter and the 
engineer. 

IN response to numerous requests for information as to 
the melting points of the chemical elements, the Bureau of 
Standards at Washington has issued a table of melting 
points according to the most trustworthy data. The 
following are the melting points on the thermo-dynamic 
scale used by the Bureau as standard temperatures in the 
standardisation of thermometers and pyrometers :—Mer- 
cury — 38.9 deg., tin 231.9 deg., cadmium 320.9 deg., lead 
327.4 deg., zine 419.4 deg., antimony 630.0 deg., alumin- 
ium 658.7 deg., silver 960.5 deg., gold 1061.0 deg., copper 
1083.0 deg., nickel 1452 deg., iron 1530 deg., palladium 
1549 deg., platinum 1755 deg., tungsten 3000deg. At 
temperatures of 1000 deg. the uncertainty is of the order 
0.1 deg., at platinum 5 deg., and at tungsten 100 deg. Cent. 
A further table of other standard temperatures is given 
in which the following are included :—Normal boiling point 
of oxygen — 183.0 deg., sublimation of carbon dioxide in 
an inert liquid — 78.5 deg., normal boiling points of water 
100 deg., naphthalene 217.96 deg., benzo-phenone 
305.9 deg., sulphur 444.6 deg., freezing point of sodium 








chloride 801 deg. Cent. 


MISCELLANEA. 





TELEGRAPHING late on Thursday, our Birmingham 
correspondent said :—‘“‘ Before ’Change closed at Birming- 
ham quarterly meeting this afternoon, it was announced 
that the marked bar makers had officially decided to 
advance prices 10s. per ton, making the new figures 
£12 10s. per ton. At the beginning of the present year 
the price of marked bars was £9.” 


WITH a view of co-ordinating the production of shells 
and other munitions of war, the manufacturers in the 
Lombardy district of Italy have just formed an association 
with the title La Co-operativa Fabbricanti Projettili. 
The society, the headquarters of which are in Milan, will 
jointly arrange to utilise the existing plants to the best 
advantage, and also make any extensions necessary to 
meet the requirements of the Italian military authorities. 
All contracts for the supply of shells will be placed through 
the association, which will distribute them between the 
different producers according to their respective capacities. 


Tue June exports of electrical goods manufactured 
in the United States show an increase over the correspond- 
ing month of 1914. The increase amounted to about 
£120,000, or about 30 per cent. of the total exports in 
June, 1915. The most conspicuous increases were in 
batteries, of which the value was practically doubled; in 
insulated wire and cables, of which approximately £40,000 
more was exported in June, 1915, than in June, 1914; and 
in metal filament lamps, the exports of which were increased 
five times. The total electrical exports for the year ended 
June 30th, 1915, showed a decrease in comparison with 
the previous year of slightly over £1,000,000, or approxi- 
mately 20 per cent. The principal decrease was shown 
in the motor trade, which fell off by almost £400,000. 


THE Nakskov Tidende says that the railway company 
owning the local Kragenroe (Norway) line has just taken 
delivery of some locomotives from Germany under circum- 
stances which indicate Germany’s lack of copper. The 
German contractors first demanded that the locomotives 
should be exchanged for copper, which the company 
declined, pointing out the existing prohibition of copper 
exports. The contractors then suggested that an equal 
quantity of copper to that used in the locomotives should 
be returned, which the company also declined. Finally, 
the manufacturers proposed that the whole amount of 
the purchase should be paid in copper coin, but the 
company again refused, whereupon the locomotives were 
reluctantly delivered against ordinary payment. 


THE question of whether detrimental effects follow the 
tarspraying of roads was raised at a recent meeting 
of the Chorley Rural District Council. Mr. Sixsmith 
stated that when the County Council’s inability to obtain 
calciufn chloride for the treatment of main roads had 
been mentioned recently, he suggested that tarspraying 
would be the best way out of the difficulty. It was then 
stated that the Calico Printers’ Association would take 
steps to obtain an injunction. Other calico printers and 
bleachers, however, had not found any detriment to the 
water through tarspraying. The highway surveyor, it 
was stated, had obtained a good deal of information on 
the whole question of treating road surfaces, and it was 
decided to request him to present a report on the matter 
as soon as possible. 


THE United States Navy Department has recently 
successfully experimented with a wireless telephone from 
Arlington, Virginia, to Mare Island, California, a distance 
of 2500 miles. It’ is stated that the conversation was 
plainly heard. Successful experiments were also made 
in telephonic conversation over the regular wire from 
New York to Arlington, where the conversation was 
automatically transferred to the wireless apparatus and 
transmitted to Mare Island instantaneously. A second 
Reuter telegram adds that, according to officers of the 
American Telephone and Telegraph Company, wireless 
communication between the Atlantic seaboard and 
Honolulu, a distance of 4600 miles, was accomplished 
on Wednesday last week. This is in addition to the 
conversations held under the control of the Naval Depart- 
ment between Arlington and Mare Island. 


From time to time the Board of Trade has issued two- 
penny handbooks dealing with the trades of London and 
of elected provincial centres. These are prepared 
especially for the use of advisory committees for juvenile 
employment. There are now ten dealing with conditions 
in London, one dealing with Bristol, and another is in course 
of preparation which will cover certain Yorkshire towns. 
The latest issue is devoted to vehicle making and miscel- 
laneous metal trades in the metropolis. The metal trades 
comprised include braziery, smithing in connection with 
coachbuilding, various branches of the electrical trade, 
gun making, metal spinning and finishing. There are 
notes also on safe and lock making, tin-plate and zinc 
working, and the manufacture of leaden goods, which 
includes lead piping, sheet lead, shot, and_ bullets. 
Statistics are given respecting the number of persons 
engaged, the method of entering the trade, and the wages 
paid from the time a lad takes up the work he selects to 
the time he becomes a fully skilled operative or mechanic. 





THE need for economy in the demand upon all the 
municipal services of Birmingham applies with particular 
force to consumers of gas. Labour is short owing to 
enlistment, and the heavy demands for gas by munition 
manufacturers may have the effect of curtailing the public 
supply during the forthcoming winter. While there is 
no cause for alarm, the need for economy on the part of 
the general consumer is insisted upon. According to Sir 
Hallewell Rogers, the chairman of the Gas Committee, the 
output of gas, chiefly for munition work, has increased 
by leaps and bounds, beating all previous records. The 
percentage of increase is over three times as large as for 
the corresponding period of last year. The summer 
output was nearly equal to the previous winter’s output. 
Owing to the reduced staff it will be quite impossible, 
Sir Hallewell says, to fix gas fires and cookers at the 
ordinary rate. The consumption of gas coal has been 
abnormal. In view of these circumstances, citizens gener- 
| ally, he adds, will be helping the Gas Department, which 
is faced with an anxious time, if they will restrict their 
| gas requirements to the lowest possible limit. 
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Lessons of the War. 


On the outbreak of war we published a series of 
articles entitled “The War and the British Engi- 
neer,” They attracted much attention. The subject 
was at once a difficult and a delicate one to handle, 
and the task was entrusted to an engineer with whose 
writings, as our Special Commissioner on previous 
occasions in the Far East and Africa, our readers 
were already well acquainted. The object of those 
articles was to analyse the position of engineers 
in this country when the war came upon us, and to 
forecast as far as possible the after effects of a con- 
flict which at the time was in its infancy. Above 
all, they were intended to draw attention to 
certain economic features in the war which were 
largely ignored or distorted in the Press at a time 
when a dispassionate judgment of international 
questions was essentially difficult. 

On another page we publish the first of a second 
series of war articles by our Special Commissioner 
under the title of ‘ Lessons of the War.” Though 
some of the points to be dealt with by him will 
necessarily have been touched upon in his previous 
articles, this new series is in no sense a re-writing of 
the first series. The object, as the general title 
suggests, will be to elucidate the situation from 
facts which have occurred since the war has reached 
what we may call the chronic stage. It is quite 
impossible at the present day to consider British 
interests during and after the war adequately without 
taking into consideration the internal economic 
situation of our Allies and also of our enemies. In 
handling this matter we think it well to point out 
that our Special Commissioner has been in an excep- 
tional position not only to form opinions as to the 
situation in Great Britain, but to satisfy himself as 
to the industrial situations which have actually 
come about in France, Russia and even in Belgium 
and Germany. He has also been able to obtain 
first-hand information with regard to similar questions 
in neutral countries. 

Of our Special Commissioner’s sources of informa- 
tion as to the industrial situation in Germany and 
the territories occupied by our enemies we are, 
naturally, unable to give any particulars. We 
venture to think, however, that the information given 
in the first of these articles, which deals more parti- 
cularly with the steps already taken by our enemies 
to crush the foreign trade of this country after the 
war, will throw a stronger light on this vitally interest- 
ing subject than anything that has been written 
hitherto. We, therefore, commend these articles to 
the careful attention of our readers. 


A Scheme for Organised Research. 


THERE are no two words which have been more 
drummed into the ears of the public during the last fif- 
teen months or so than “ organisation” and “research.” 
We have been told fairly strongly by people who do 
know, and much more strongly by people who do 
not know—popular novelists, for example—that 
organisation is almost unknown in the United 
Kingdom, and that research is carried on by the most 
inefficient system imaginable. With neither opinion 
do we fully agree. It is not the practice of the 
people of these islands to vaunt their systems of 
management and to label them with pseudo-scientific 
names which impress the unwary, nor is it their practice 
in all cases to shout from the housetop the researches 
they have made. This attitude is not due to modesty, 
a quality with which we do not claim that Britons 
are endowed in excessive proportions, but to the 
feeling that all these things are in the ordinary 
course of business, and there is no occasion to talk 
about them. If we were the hopelesssly unorganised 
nation of scientists, if we were as blind to research 
as we are sometimes made out to be, we could not 
possibly hold the high place in the world that we 





do, and the giant industries on which the huge 
edifice of our prosperity is built would long since 
have crumbled to powder. But whilst we are not 
nearly so bad as we sometimes make ourselves out 
to be, there is always the possibility that we might 
—even must—he better, and it behoves us, therefore, 
to consider with care all prospects of development 
that open before us. 

Some days ago Professor J. A. Fleming delivered 
a lecture; of which we had the privilege of giving 
an exclusive report in our last issue, at University 
College. Much of it was devoted to matters of war 
interest, range finders, wireless telegraphy from 
aircraft, big guns, and so on, but the rest of it was 
given up to the consideration of the part that science 
must play when the waris over, and we turn our 
energies to paying off a huge debt, and to converting 
sword factories into ploughshare factories. There 
has been a great deal of loose talk about what we 
ought to do, but constructive programmes have been 
sadly lacking, and it is to Dr. Fleming’s credit that 
he brings forward a definite proposition. For the 
time being it is what the inventor would call an idea ; 
it has not yet been reduced to a drawing, but 
it has in it the germs of something useful, and, if 
the thousand and one obstacles of this kind and 
that kind which are in its path can be overcome, 
we may yet see it develop. Starting with the premise 
that we require “ the proper organisation of inventive 
power and scientific research to bring about new 
and useful results,” Dr. Fleming assures us that this 
end is only to be achieved “by bringing to 
bear adequate combined inventive or scientific 
power on definite problems which are not too far 
removed from practical possibilities.’ The italics 
are ours. What is needed, then, is some body 
that will suggest these lines of research and 
guide those who follow them up. This body, 
he thinks, should be the Royal Society. “ The 
real function of the Royal Society,” he says, “ should 
be to organise, direct, influence, assist and promote 
scientific research, and to do it by an efficient 
organisation embracing the whole of its fellows. 
It represents, or should represent, the very best 
ability in all departments of scientific knowledge, 
and it should be organised into Grand Committees 
of subjects, on one or more of which every Fellow 
should have his place. The work of these Committees 
should be to guide and instigate research in their 
own departments; to organise general discussions 
on leading questions in the manner undertaken of 
late years by the British Association, and to help to 
direct towards common and important ends the 
powers of scientific investigation in our universities 
and colleges.” Comments which will arise to the 
minds of all readers on the ability of the Royal 
Society, as evidenced by its work up to this time, to 
fulfi the objects which Dr. Fleming draws in such 
firm outline are best left for the moment whilst we 
consider the remaining details of the scheme. Under 
the guidance of the Royal Society, if we understand 
Dr. Fleming aright, but acting in a measure inde- 
pendently, all the special and technical societies in 
the land are to organise research in their own spheres. 
Each of them should “ fulfil to the adult and experi- 
enced investigator the same function which the 
professor or teacher should fulfil to his research 
students, viz., supply them with suggestions for lines 
of research to stimulate thought and invention. 

. We require, therefore, to get on to the councils 
my our learned and technical societies, and into their 
presidential chairs, not merely men eminent for 
their private researches, but men of large ideas, with 

organising abilities and inspirational power.” Thus 

we get under this comprehensive scheme all the 
collective forces of research, up through the colleges 
and the learned bodies, centering themselves in the 
Royal Society as the head to which they report and 
from which they derive inspiration and help. 

As a plan this is excellent because it concentrates 
and unifies effort. But there are grave difficulties 
to be overcome before it can be realised, and the 
greatest of them lies in the Royal Society itself. 
Regarded as a body of individuals eminent in science, 
there is no institution in the land that can approach 
the Royal Society, but regarded as a power it is far 
less influential than a dozen other societies which occur 
to the mind. The Fellow of the Royal Society 
commands respect, the Society itself, as a Society 
working for the benefit of the country, is less weil 
known: than the Royal Institution or the British 
Association. We take these two bodies as examples 
because they do not specialise in any particular 
branches of science or industry. We may anticipate, 
then, a certain amount of reluctance to accept the 
Royal Society as the head, and, if it is to take that 
august place, it must adapt itself to the lines which 
Dr. Fleming suggests. Although it has, generally 
on behalf of the Government, with which it is in a 
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sense associated, carried out a good deal of practical 
work, it does, broadly speaking, interest itself but little, 
save by the acceptance of papers, in industrial science. 
Now it is the applications of science to industry— 
“* problems not too far removed from practical possi- 
bility’—that we have to consider in the immediate 
future, and whether or not the Royal Society would 
be willing to come down to such mundane matters 
may be open to question. But Dr. Fleming’s plan 
is but little altered if some other existing body, or 
some entirely new body, be made the centre of 
co-ordination. What is wanted is common action 
for the common good. Much research that is now 
carried out overlaps, much research fails of half 
its object because its correlation with other sciences 
is overlooked. It should be the duty of the head 
to prevent useless overlapping and at the same time 
by frequent conferences to discover how progress 
in one branch affects others. Specialisation has 
the unfortunate tendency of forcing institutions 
as well as men into grooves. The Institution of 
Mechanical Engineers knows mechanical engineering, 
the Chemical Society knows chemistry, but the common 
ground of chemical engineering is never discussed by 
the two bodies in conference. The head of Dr. Flem- 
ing’s scheme, whether it be the Royal Society or a body 
composed from representatives selected with care 
from leading members of all our great institutions, 
would draw two such institutions together to the 
benefit of both. It provides for unification of action, 
for correlation of effort, two things very urgently 
needed, and there is every reason to believe that it 
would give good results. It is, at least, fully worthy 
of close examination. 


Submarine Limitations. 


THE war is settling in no uncertain way what the 
limitations of the submarine are, when it is used in 
legitimate spheres of naval action. Those authori- 
ties who were so insistent at the outbreak of hostilities 
that the days of the battleship were numbered must 
have cause seriously to reconsider the conclusions 
to which they had come. There has been no such 
widespread destruction of powerful warships as 
was prophesied, nor is it demonstrated, so far as 
the war has gone, that these large units are incapable 
of defence against insidious attacks of submarine 
foes. It is quite true that underwater craft offer 
a new menace to ordinary vessels, but to every 
such new danger the ingenuity and bravery of our 
naval forces always has and always will provide 
new defences. It was hoped and expected by our 
enemies that the result of their submarine attacks 
would be a great reduction by “ attrition,” that 
blessed shibboleth which indicated for them the 
method by which they were to reduce our naval 
forces to an equality with theirs. There has been 
attrition truly, and of a serious kind, but its operation 
appears on the wrong side of the account for Germany, 
and the reduction in the number of her submarines 
must give pause to her sanguine expectations. No 
one will be so stupid as to assert that these vessels 
have little. military value; on the contrary, they 
have proved invaluable in certain spheres when 
commanded by brave and fearless men, but that is 
not the same as saying that because of them the days 
of the battleship are numbered. 

The fact is.that the issue is not so much between 
submarines and battleships as between submarines 
and destroyers, with the co-ordinated assistance 
of other small units. No secret is made of the 
success we have attained in grappling the problem, 
nor of the grim joy our sailors experience in hunting 
down to their destruction these pirates who have 
so abused all recognised laws of warfare and of 
humanity. No one probably anticipated that the 
submarine would be used to attack undefended ships 
carrying passengers, far less that such vessels would 
be sunk at sight without warning. But a year’s 
experience of war with a conscienceless foe has 
falsified many anticipations both on land and sea, 
and created new standards of judgment; and we 
must be careful in seeking a just conclusion lest we 
confuse the illegitimate triumphs of the submarine 
with the actual military successes which it has 
accomplished. We do not know that the possibilities 
of the submarine have been fully exploited by our 
enemies ; it may be that our own underwater vessels, 
given a suitable target, could make better practice 
against the battleships of our foes than enemy sub- 
marines have made against our ships of the line. 
The opportunity has not yet offered itself, and we 
must form our judgment on the facts we have. 
There seems no reason to depart from the opinion 
expressed here before the war, that the menace to our 
powerful ships is not nearly so great as to invalidate 
their position as keepers of the sea. It would be 
a most serious position for us if the pessimists had 
proved to be correct in their prognostications, for 





at no time in our history has the country so valued 
the security afforded by its magnificent Navy. No 
useful purpose can be served by harbouring fears 
which events have not justified, nor is it wise to 
place too much dependence ourselves on an arm of 
the Navy which has still to win its spurs in action 
against armed and alert foes. That the submarine 
has great possibilities both in its present stage of 
development and in its potentialities for further 
growth is certain, but its limitations are no less clear 
than its powers. Size, power and speed of these 
vessels on the surface are all capable of increase ; 
they can be armed with more powerful guns; they 
may be constructed of sufficient breadth to allow 
of the discharge of broadside torpedoes, so as to 
avoid manceuvring to use bow or stern tubes, and 
the radius of action at cruising speeds is capable of 
expansion. But it is very questionable whether it 
will ever be possible to render underwater navigation 
safe for speeds much greater than those at present 
attainable, and so long as the vessels are vulnerable 
on the surface, and slow when submerged, the methods 
successfully used to compass their destruction will 
lose none of their present value. Very probably 
these methods are also capable of improvement, for 
if ingenuity in defence does not expand pari passu 
with growth of the enemy’s power, then a new era 
will have set in for the British Navy, and we may 
look to our laurels indeed. Sinking of harmless 
vessels at sight may be put out of count, for if that 
species of warfare is to be tolerated, then we must 
logically expect to see destroyers, cruisers and 
battleships using their guns and torpedoes in the 
same dastardly way. There is really no essential 
difference of method, unless it be that submarine 
attack being the more insidious is therefore the more 
abominable. These outrages have, however, proved 
the impossibility of using submarines effectively to 
control ocean traffic by any means short of actual 
use of the torpedo. If a merchant vessel subject 
to attack be provided with, say, a 4.7in. naval gun, 
for defensive purposes only, and have a good turn 
of speed, she may snap her fingers at any demand 
to stop by a submarine. The underwater boat must 
come to the surface to fire a warning gun or otherwise 
to make her presence known, and she thus becomes 
liable to be sunk by gunfire from her quarry, and it 
is not likely that submarines will take this risk. 
There is, therefore, no other method short of sinking 
the vessel on sight by torpedo, and it is not easy to 
see what satisfactory arrangement can be made 
to meet both the desires of the Germans to control 
ocean traffic and the demands of the United States 
that the piratical methods shall cease. In the 
meantime, orders have been issued to commanders 
of the U boats that passenger vessels must not be 
torpedoed on sight, that due warning must be given 
and ample time allowed for crew and passengers 
to get clear, unless the liner attempts to fight or 
run away when hailed. Even in such a case, if there 
be any doubt as to hostile intentions, a torpedo 
must not be fired unless the submarine commander 
is absolutely convinced of such: hostile intentions. 
This sounds very well, but one is driven to the con- 
clusion that either there is no intention of carrying 
out the spirit of the order or that the enemy is making 
a virtue of a necessity because of jnability to continue 
submarine warfare much longer on the old lines. 
It is inconceivable that British sailors should agree 
to join in such a pretty game of “ Dilly, Dilly, come 
and be killed” as that, and nothing shows more 
clearly the limitation of the submarine than the im- 
possibility of holding up a defensively armed vessel by 
any means short of launching a murderous torpedo at 
her. The value of submarines is measured by their 
power of evading measures taken to destroy them 
and successfully to deliver invidious attacks on more 
powerful units or on vessels used for transport of 
troops and munitions. The immunity of our trans- 
port service has been broken on one occasion only, and 
the losses of other large units are insufficient to justify 
an exaggerated estimate of the submarine danger. 


Recent rumours of wonderful submarines both 
greater and smaller than any yet thought of must 
be received with due caution. They emanate from 
America, that land of big things, and reports in 
their passage across the Atlantic are liable to dis- 
tortion. We have heard recently about a submarine 
which is to be propelled both on the surface and 
beneath it by internal combustion engines. The 
inventors seem to have forgotten, as the inventors 
of funnelless battleships forgot, that the products 
of combustion must be disposed of. If they are 
discharged under water the bubbles and disturb- 
ance at the surface will betray the presence of the 
enemy. But the greatest difficulty is to obtain 
adequate air supply for the engines, and the idea 
that it can be drawn through the periscope may 
be dismissed. 


= 
LESSONS OF THE WAR. 
(By our Special Commissioner.) 
No. I. 
GERMANY’S PREPARATIONS FOR THE INDUS? RIAL 
STRUGGLE AFTER THE WAR. 

Ir is only when peace is declared that we as 
nation shall begin to realise the meaning of this war, 
It is only then that we shall be able definitely to 
count the cost in blood and money. It is only then 
that the different nations will be able to ascvitain 
their relative positions in the world. And wher that 
time comes the cards of the international pack will 
have been so shuffled, and their respective face \ .lues 
so altered, that we shall all be novices at the indu-( ria] 
game that we shall then be called upon to play. 

It is no part of my province to endeavour to forcast 
the relative positions of nations after the strivgle, 
I would rather emphasise the somewhat ob, ious 
point that those nations which have prepared t\iem- 
selves thoroughly for the coming economic war will 
hold the good hands, and I would insist on the 
necessity for Britain to organise herself for that day 
energetically and at once. 

We know now and to our cost what it has nicant 
to enter upon a war for which, except in so fur as 


our Navy is concerned, we were totally unprep:red. 
We have the more palatable knowledge that only 
the preparedness of our Navy made a victory for the 
Allies a possibility. We know, too, now, as many of 


us had known for many years, that without this war 
Germany would have owned the world to all intents 
and purposes, though possibly not in name, by means 
of her strenuous and effective policy of forcing her 


influence into practically every walk of life in every 
country in the world where that influence could be 
useful to her later on. It is precisely those influences 
in every one of the allied nations, and worst of all 
in Great Britain, that has hampered the effective 
military power of the Allies at every turn. For the 
war has not killed German influence even in the 
allied countries. It may have weakened it temporarily, 
but even now it is a powerful factor. It is precisely 
that which makes this colossal struggle much more 
difficult than it need be. It is precisely that influence 
which Germany is now utilising to prepare her position 
when that peace comes about that will mark the 
beginning of the greatest economic and _ industrial 
struggle that the world has ever known. 

Most of us, I presume, have seen those vain- 
glorious forecasts of the map of Europe issued in 
Germany at the beginning of the war; at the time 
when Paris was to be occupied in a few weeks and 
London in a few months. Many have laughed at 
what appeared to them to be merely an ebuilition 
of the Teutonic ‘‘ swelled head.’’ But in those maps, 
which showed France reduced to the size of a couple 
of small Switzerlands and where the “ Kingdom of 
England ”’ was relegated to a small part of Cornwall, 
there lay a moral lesson which every man with 
British blood in his veins would have done well to 
take to heart. Those maps were not penned by the 
caricaturist, as kindred productions might have been 
in this country, but were the serious work of serious 
men who were labouring unremittingly to bring 
about the results that were depicted on those maps. 
The dreams that gave birth to them are shattered 
for the time being. Thinking men in Germany have 
given up the idea of that immediate world conquest 
of which a short time ago we heard so much. That is 
now to be left as a legacy to their sons’ sons. ‘The 
war as far as Germany is concerned is now being 
waged for the purpose of securing advantageous 
peace terms. The great factor now, from the German 
standpoint, is to obtain such terms as will enable 
her to retain her influence in the world and leave 
her free to prepare for another great military struggle 
in years to come, when her adversaries have gone to 
sleep again. I do not say that that dream is realisable, 
but at all events it is the dream of the Germans to-day, 
and, with that thoroughness and forethought which 
characterise our enemies, every step is now being 
taken to prepare for a peace which will permit them 
to prepare for the next war. 

It should be quite clear to most people that unless 
the terms of peace are of such a nature as to make it 
impossible for Germany to carry on her foreign trade 
except upon terms to be dictated by the Allies, she 
will very soon be over-running the world again with 
her products. It should be equally clear that, unless 
the German element is eliminated once and for all 
from international finance propositions, and unless 
the Allies can prevent outside money from being 
used to fester German industries, her facilities for 
spoiling the legitimate trade of the world will soon 
be as great as ever. There is no evidence at present 
to lead one to suppose, whatever the outcome of this 
war may be, that the Allies are united in their inten- 
tion to impose all or any of such conditions. But, 
unless they can and do effect something of the sort, 
the position of Germany after the war must be 
infinitely stronger as compared with that of the 
Allies for absorbing the trade of the world. 

Before dealing with the question of the influence 
of Germany now being exercised in the various 
countries, it is well to explode one of the most per- 
nicious and widespread fallacies in connection with her 
relations with the outside world. We have been con- 





stantly told for months past that Germany’s exports 
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have cased, that the blockade of her frontiers and ports 
have made it impossible for her to send goods to the 
outside world, except to those neutral countries that 
pnt inmediately adjoining her. We are also told 
that although she may be sending certain produce 
o such neutral countries, she cannot possibly be 
exporting engineering plant for the simple reason 
that she is short of some of the essential materials 
and that every available man in Germany is either 
asoldier, or was occupied in manufacturing munitions 
or producing something that was required for military 
or essential domestic necessities. 

Tha! is purely a popular fallacy. It is months 
since we were told that the housewives of Berlin 
were ‘throwing their stew pans into the common 
melting pot to provide the materials for munitions 
and that private premises were being ransacked for 
the seke of the wires of the domestic electricity 
supply for a similar purpose. The former is un- 
questionably true and there is no reason to doubt 
the scarcity of copper and other essential materials, 
but the fact remains that Germany is not only manu- 
facturing machinery for munitions purposes, but is 
working for export and is actually exporting machinery. 
Nor are her exports in this respect confined to 
Holland and Denmark and Switzerland, or even to 
Sweden and Norway, but they are finding their way 
to countries much further afield. 

For instance, I have evidence from two sources 
that ever since the war started Germany has regularly 
been supplying machinery to Portugal. The main 
channels through which such goods find their way 
to that country are vid Holland and Switzerland. 
In fact, I am informed by a man in the machinery 
business there that he has been urgently requested 
to create a sale in Great Britain for ‘‘ Portuguese ”’ 
machine tools, made in Germany. 

Of the bulk of Germany’s present-day export trade 
in machinery I am unable to give any figures, but 
that it is by no means a negligible quantity is shown 
by a Danish machinery importer, who recently wrote 
stating that since the war the importation of German 
machinery into Denmark was not so great as pre- 
viously, as the number of men employed on such 
work only amounted to from 25 to 50 per cent. of 
the normal total. 

I give these details, not merely to explode the 
dangerous fallacy that Germany is doing no foreign 
trade, but to show the herculean efforts she is making 
to keep in touch with the world’s markets. I have 
evidence, and so has the British Government, that 
in neutral countries all over the world—such, for 
instance, as South America and China—German 
agents are canvassing for and accepting orders for 
machinery as actively as if there were no war. I 
have no evidence to show how far she is effecting 
deliveries, but one of the stock arguments of German 
travellers in those far-off countries is that since the 
war their firms have bought up or become interested 
in manufacturing concerns in the United States, and 
that they can manufacture easily in that country 
goods which cannot for the time being be exported 
from Germany. 

By every means in her power, therefore, Germany 
is keeping open those markets from which she hopes 
to reap a large harvest as soon as the war is over. 
There can by no conceivable means be any immediate 
or direct profit on such transactions to the German 
sellér. The restrictions as to her outlets are so great, 
the cost of transport so high, the routes so circuitous 
and the conditions of manufacturing so unfavourable, 
that German manufacturers must be losing on every 
machine they dispose of in this manner. Then.why 
does Germany do this? It constitutes one of her 
far-seeing preparations for prosperity after the war. 
In the first place, it secures a certain continuity of 
trade, and in the second it impresses neutral countries 
with the vitality of German traders even in their 
present conditions. It is a hollow echo of that 
hackneyed cry ‘* Business as usual.’”? But such as 
it is, it serves a great purpose from the point of view 
of Germany’s future trade prospects, and it contrasts 
significantly with the policy of the British Government. 


But while Germany is struggling to maintain a 
semblance of foreign trade, she has also organised 
herself carefully for crushing the trade of the Allies 
after the war. As far back as October last she had 
created an economic alliance with Austria, under 
which imports from the Allies were to be prohibited 
and a condition of peace was to be the total 
abolition of duties on German goods in all the 
Allied countries. A similar policy was to be pursued 
also in all other countries on which Germany was 
strong enough to impose her will. Among other pro- 
Visions was one to the effect that the Allies were to 
be broken financially for generations to come by the 
tribute that they would all have to pay to Germany. 
I need not deal at length with this precious pro- 
gramme, because it is based on the assumption that 
Germany is to win the war. If she is defeated, of 
course, that programme loses much of its force. 
Defeat, however, would not rob it of its ingenuity. 

But the ingenuity of Germany in hedging against 
defeat is more remarkable in Belgium that in any 
other country. In fact, unless the Allies co-operate 


t 


for the purpose of counteracting Germany’s action 
in that country, Belgium will actually belong body 
and soul to Germany after the war, even when we 
have driven her out of the territory she is now 
occupying. 





It is well to note that many of the most important 
German officials who are now actively enforcing 
German rule in that country are men who have 
lived in Belgium for very many years, during which 
time they occupied a variety of peaceful callings. 
Many of them were not known to be Germans at all, 
but their intimate knowledge of the country and its 
people has given Germany a far stronger hold on it 
than is generally realised. Those Germans have now 
been in uninterrupted power for twelve months, and 
the brutality which characterised the German occupa- 
tion in the earlier days has now merely changed its 
form. Instead of murdering the men and burning 
their property, the Germans are now merely trying 
to murder their self-respect and to seize their busi- 
nesses. A clumsy but persistent effort is being made 
to get on to a friendly footing with the Belgians. 
The cry of “‘ Kamarade,” ‘‘ Kamarade,” is the order 
of the day. But it meets with no response. In a 
few words, the argument used by the Germans is 
to the effect that they have been there for a year 
and that they will always be there. That they are 
consequently all one people and they ought all to 
pull together. ‘‘ We have destroyed your factories,”’ 
they say. ‘‘ Never mind, we will reconstitute them 
on @ very much more elaborate footing than in the 
past. We will go into partnership with you.” ‘“‘ We 
have robbed you of your money by war levies and 
other means. We will find the money necessary now 
that we are Kamarades and—partners.”” To those 
Belgians who show some doubt as to how the Germans 
will find the money after the war the reply is ready 
enough. They have made all arrangements for the 
money from financial people in the United States. 
There seems to be no doubt that this assertion is 
literally true. This stratagem has the enormous 
double advantage of hedging against a condition 
that might reasonably be expected to be imposed 
by Belgium after the war to the effect that no property 
might be owned in that country by Germans. While 
such an injunction might well be imposed on an enemy 
after defeat, it would be difficult to enforce it against 
the people of a neutral state. In fact, it is said that 
of late a large amount of industrial property held 
by Germans in Belgium even prior to the war has 
already been made over to men-of-straw in the 
United States. 

It is only natural to suppose that these specious 
arguments from conqueror to conquered, from the 
man in possession to the man without money, must 
have already had some effect, and that the longer 
the war is protracted the more completely the 
absorption of Belgian industrial property by the 
Germans will be effected. There is only one remedy 
for this. It is already too late for prevention. The 
terms of peace must nullify all such contracts and 
industrialists in England and France must step into 
the breach and associate themselves with the Belgians 
in reconstituting their industries. Such a measure 
would, apart from the question of sentiment, prove 
very profitable. It would also do more than anything 
else to hold in check German trade expansion after 
the war. 

Germany’s influence in the other countries with 
which she is at war is of a widely different nature. 
In Russia she has two very powerful allies among the 
community. The first is in the very highest circles. 
Germany has for years set herself to support all that 
is reactionary in Russia and in the immediate 
entourage of the Czar there have been and still are 
meny officials of German extraction, and who are 
entirely German in their views. It is they who 
before the war had always striven to break the 
Franco-Russian alliance on the ground that it placed 
the autocratic régime of the latter country in jeopardy. 
It is they who systematically since the war began 
have striven to prevent that rapprochement between 
the Czar and his people which came about in so 
striking a manner as the result of the war, and are 
now endeavouring to show that the popular voice 
in Russia is a greater danger to the throne than 
Germany with whom they are fighting. An alliance 
with France and England, they maintain, means 
death to autocratic government in Russia. Germany, 
which in effect is an autocracy, is the only fit partner 
for Russia. The other powerful ally of Germany in 
Russia is the Jewish element. Largely, the so-called 
Russian Jews are actually of German origin. They 
all speak German, and it was through the Jews that 
Germany first acquired her trade footing in Russia. 
Germany is holding out to the Jews a prospect of 
the millennium under German rule. There will be 
no more persecution, no more “ pogroms.’”’ Up to 
now Russian patriotism has been sufficient to drown 
the voices of the pro-Germans, but the danger is 
there and increases with the protraction of the war. 

Of Germany’s trade designs on Russia after the 
war there are many evidences and perhaps the most 
significant of all is that the hundreds of thousands of 
German prisoners now in the hands of the Russians 
are all systematically studying the Russian language 
so that they may be in a position to take up business 
in that country immediately when the time arrives. 

In England and France, Germany has the all- 
powerful lever of finance. It is doubtful if the extent 
of that influence is grasped. In Russia, though the 
finances of the country were largely in the hand of 
Germans, Russia found herself when war broke out 
in the enviable position of a debtor to the country 





she was fighting. She could, therefore, cancel, for 
the time being at all events, her indebtedness to 
Germany and confiscate German property in Russia 
for the reason that there was practically no Russian 
property in Germany to be confiscated by way of 
reprisal. 

In England and France the position is reversed. 
The German Empire has been built up on British and 
French money, and when the balance of the hopelessly 
involved finances between Germany and those two 
countries is struck it is found that England and 
France are the creditors and Germany the debtor. 
It is for this reason that the financier, who would be 
very surprised if you accused him of being un- 
patriotic or pro-German, is the man whose influence 
is behind the Throne in this country and is responsible 
for all the weak-kneed legislation in this country 
relating to Trading with the Enemy. It is the financier 
who will tell you that so far from crushing German 
trade after the war, we must foster it for the sake of 
getting our money back. The influence of the financial 
man is by far the most difficult problem with which 
our Government has to deal, and it will prove the 
stumbling-block to satisfactory peace terms and to 
an effective anti-German campaign when the war 
is over. 








OBITUARY. 
J. S. GRAHAM. 


Tue death of Mr. J. S. Graham, the general manager 
and a director of the Northumberland Shipbuilding Com- 
pany, Limited, of Howden-on-Tyne, is announced as 
having taken place on the 5thinst. Mr. Graham, who was 
born at Kinghorn, Fifeshire, in 1864, was a son of a partner 
in the shipbuilding firm of Osbourne, Graham and Co., 
of Hylton, Sunderland. He started work in 1879, when 
only fifteen years of age, as an apprentice at outdoor work 
in the Hylton shipyard. He subsequently took up a 
post with Wood, Skinner and Co., who were then opening 
their new shipyard at Bill Quay-on-Tyne. After spending 
some time there, he accepted the position of chief draughts- 
man with John Blumer and Co., North Dock Shipyard, 
Sunderland, where he remained for a period of nine 
years. He then removed to Wallsend to take over the 
management of the pontoon yard which C. 8. Swan and 
Hunter, Limited, had decided upon opening, and whilst 
at Wallsend he had charge of the construction of the 
Havana pontoon dock. After having delivered this dock 
at destination, Mr. Graham remained in Havana for about 
twelve months, but during the Spanish-American war 
he returned to this country, and in 1898 was appointed 
manager of the Northumberland Shipbuilding Company, 
Limited, being made a director soon afterwards. 








BOOKS OF REFERENCE. 


There is always a large amount of interesting informa- 
tion in Mills’ “‘ British Rainfall,’ and the volume which 
deals with the year 1914, and which has recently been 
published, is certainly not an exception. The year 1914 
was particularly interesting in many respects as regards 
rainfall, and full references are made to the various 
weather eccentricities which were experienced. Particular 
reference is made to the wonderful thunderstorm of June 
14th, which was one of the most notable on record. As 
regards actual statistics, we find that the Seathwaite 
area could not last year claim to possess the rain gauge 
giving the highest reading, though it was not far behind. 
The highest reading, apparently, was at one of the stations 
in Snowdonia—Crib Goch—where 189.02in. were regis- 
tered during the year. Seathwaite’s best was 188.45in. 
The average of the five highest rain gauge readings in the 
Seathwaite district was 169.17 and in Snowdonia 166.03, 
so that there was not much to choose between them. 
The average represents over 14ft. of water and the Crib 
Goch reading 15ft. 9in. Scotland had a wet spot at 
Loch Quoich with 174.4in. The driest place was appar- 
ently West Hartlepool (Lynn-street), with 16.27in., 
though it was run pretty closely by the Mepal engine 
gauge, Cambridgeshire, with 16.48in. The volume. 
which appears to have been prepared with every bit as 
much care as usual, and is illustrated by numerous maps 
and diagrams, is published by Edward Stanford, Limited, 
of Long-acre, London, at 10s. net. 

THE thirty-first issue of ‘The Waterworks Directory 
and Statistics ’’—published by Hazell, Watson and Viney, 
Limited, price 10s. 6d. net—has recently been published. 
It deals with the year 1915-1916 and is exactly like its 
forerunners. It has as far as possible been brought up 
to date. The doings of the majority of the water authori- 
ties are chronicled up to the completion of the year ended 
March 31st last, though in some cases the particulars 
refer to earlier periods than these. There is really no 
need for us to make particular reference to the contents 
of this useful book of reference, for it is now well 
known, and it will suffice to say that the mass of statistics 
and information regarding the numerous water under- 
takings of this country is of the utmost value to anyone 
whose business is connected directly or indirectly with 
water supply. Particulars are also given of a certain 
number of foreign works which are owned by British 
companies. 











BOOKS RECEIVED. 

Armstrong College, Newcastle-on-Tyne, Calendar. Session 
1915-16. 

Russian Self-taught. By C. A. Theisun and J. Marshall. 
London: E. Marlborough and Co. Price 2s. 

Experimental Physics. By H. A. Wilson, F.R.S. 
Cambridge: At the University Press. 10s. net. 

An Introduction to the Mechanics of Fluids. By E. H 
Barton. London: Longmans, Green and Co. Price 6s. 
net. 
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THE PRODUCTION OF COAL. 


One of the unfortunate accompaniments of a war 
of the magnitude of the present world contest is to be 
found in the fact that the withdrawal of men from 
industrial vocations to a military life not only tends 
to reduce the productive capacity in the matter of 
natural resources and of many manufactures in 
belligerent countries, excepting munitions of war, but 
it also places indirectly in a state of embarrassment | 
those neutral countries which have hitherto depended | 
upon one or more of the nations at war for the supply | 
of a considerable quantity of raw materials for their 
manufacturing industries. In no branch of business | 
excepting perhaps the chemical trade, have these | 
difficulties been more keenly felt than in the coal | 
industry. If we take into account the British produc- 
tion of coal, the official returns show that the total 
output in 1914 amounted to 265,643,000 tons, or | 
21,766,000 tons less than in the preceding year, 
and of the latter 15,000,000 tons belonged to the | 
second half of the year. On the other hand, our total | 
exports in 1914 declined by 15,000,000 tons as com- | 
pared with the preceding year, leaving a deficiency for | 
home consumption of 6,766,000 as contrasted with | 
1913. As far as the first half of the current year is 
concerned, the figures issued by the Board of Trade | 
indicate a total production of 127,826,000 tons, or a 
decrease of 12,448,000 tons as against the output in | 
the equivalent months of 1914. The considerable | 
reduction in the exports to 23,595,000 tons in the | 
same period left available 104,231,000 tons for inland | 
consumption in the first half of 1915 as contrasted | 
with 99,301,000 tons in the second half of 1914 and 
103,884,000 tons in the first half of that year. The 
reduction in the production of coal in 1914 was 7.8 per 
cent. as compared with the preceding year, whilst the 
decrease in the first half of 1915 was 8.9 per cent. as 
against the corresponding half in 1914. It is, how- 
ever, still a matter of primary importance that the | 
output of coal should be increased as much as possible, | 
having regard to the enormous requiréments of the | 
Navy, the railways, munition works, and other manu- | 
facturing industries on the one hand, and the needs of | 
our Allies on the other in so far as their own individual | 
production does not suffice to meet the demand. | 

A glance at the official export statistics for the first 
eight months of the present year reveals the astonish- 
ing fact that while many neutral countries have re- 
ceived a quantity of British coal that is considerably | 
less than in the corresponding period in 1914, the | 
deliveries to certain other countries have actually 
experienced an increase. For instance, the tonnage 
forwarded to Norway in the term in question was | 
99,000 tons in excess of that shipped thither in the | 
first eight months of 1914, and that exported to 
Denmark was 370,000 tons greater, Portuguese West 
Africa also receiving an additional quantity of 
30,000 tons as contrasted with the same months in last 
year. It is impossible to understand how under the 
prevailing comparative shortage in the production the 
responsible authorities have permitted a total quan- 
tity of 499,000 tons more than in the equivalent 
months in 1914 to be despatched to the three countries 
mentioned in the course of the present year, and at a 
time when both the requirements of ourselves and of 
our Allies continue to be of a pressing character for the 
successful prosecution of the war. It is quite true 
that our exports to France in the first eight months 
exceeded by over 3,000,000 tons those in the corre- 
sponding months in 1914, but the average monthly 
quantity sent to that country only represents the 
particular tonnage upon which France depends upon 
receiving from us in order to assist in meeting her own 


depleted resources. In the case of Italy, which in the 


| past has had to rely largely upon Great Britain, and 


to a lesser extent upon Germany, for supplies of coal, 
our exports in the term under consideration were less 
by 2,000,000 tons than in the first eight months of last 
year, and the Italian interests have now approached 
their Government, asking that representations should 
be made to Great Britain with a view to the removal 
of the difficulties which prevent the shipment of 
larger quantities of coal than have been imported in 
recent months. At the same time Italy, although 
the total coal consumption in the country is probably 
much less now under the influence of the war than in 
times of peace, is helping herself to some extent by 
requisitioning supplies of coal from the United States. 
During the twelve months ended with June, 1914, 
according to the American official statistics, not a 
single ton of coal was shipped to Italy, but in the year 
ended with June, 1915, the quantity exported to that 
country was 1,628,000 tons, of which 285,000 tons 
were delivered in the month of June, 1915, alone. 
Among other countries which are complaining of the 
British Government restrictions upon exports may 
be mentioned Spain, which, although having a 
domestic production of over 4,000,000 tons per 
annum, still needs a supply of nearly 3,000,000 tons 
from other countries in order to cope with the manu- 
facturing requirements of the nation. The shortage 
of 830,000 tons in the deliveries of British coal to 
Spain in the first eight months of 1915, however, is 
said to be a very serious matter, as is also the effect 
of the limitations which are imposed on the receipt 
of copper manufactures, for which Spain actually 
furnishes the raw material. It is considered in Spain 
that the domestic production of coal could be in- 
creased by 25 per cent. if the country were in posses- 
sion of the requisite colliery plant, but in the absence 
of the machinery it is submitted that the only alterna- 
tive lies in obtaining deliveries of coal from the United 
States. Indeed, one Madrid newspaper goes so far 
as to suggest that by way of reprisals for the reduction 
in British exports the Spaniards should undertake 
permanently to import coal from other transmarine 
countries ! 

The circumstance is surprising that greater efforts 
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stances from the United States. We in Great Britain 
need to retain our supplies, first, for ourselves,’ and 
secondly, for the allied countries, but the urgent 
necessity is a large increase in the production which, 
unless the miners rise to the occasion and raise a con- 
siderably greater average tonnage, can only be brought 
about by a suspension of the Eight Hours Act, the 
evils of which have now been fully confirmed by the 
course of events. 








THE TORPEDO DAMAGE TO THE STEAMSHIP 
GULFLIGHT. 

Ir will be remembered that the oil tank steamship Gulf- 
light was torpedoed by an enemy submarine near the Scilly 
Islands on May Ist whilst on a voyage with a cargo of 
benzine destined for Rouen. It so happened that the 
damage was almost entirely confined to the dry cargo 
space, and, after being partly submerged for some time, 
the vessel was able to proceed to Rouen, deliver its cargo 
there, and shortly afterwards sail for the Tyne for repairs. 
The Gulflight forms one of the large fleet of the Gulf 
Refining Company, of New York, and she was built in 
1914 by the New York Shipbuilding Company, of Camden, 
N.J. The vessel is a sister ship to the Gulfcoast, Gulfoil, 
and Gulfstream, all built at the same yard for the same 
owners. She is 383ft. in length, 51.2ft. in breadth, and 30ft. 
in depth. The gross tonnage is 4591, and the net tonnage 
3202. The Gulflight arrived at Wallsend-on-Tyne on 


| June 22nd, and was docked there for examination by 


have not been made by European countries to secure | 
extensive deliveries of coal from the United States | 


even under the present comparative scarcity of avail- 
able ship tonnage, and it is equally surprising, after 
the reports which have been circulated in recent years 


of American intentions in respect of the development | 


of the export coal trade, that the Americans have not 


| newed. 


taken greater advantage of the present opportunity. | 


Under war conditions the prices at which coal from 
the United States can be delivered to belligerent and 
neutral countries in Europe are regulated by those at 
which British coal can be supplied to the same desti- 
nations, as is shown by the approximation of quota- 


| tions in Italy, and if Italy has to assist herself by 


| imports from the United States there is no reason why 
_ neutral countries, which would have to pay no higher 
| prices than the market rates, which are after all 


| governed by the British prices, should not follow the | 


| example for the time being. During 1914 the total 
quantity of anthracite and bituminous coal raised in 
| the United States amounted to 458,504,000 tons as 
| compared with 508,893,000 tons in the previous year, 
which was the maximum on record. Yet the exports 
in the twelve months ended with June, 1915, only 
totalled 14,412,000 tons, as contrasted with 15,704,000 
tons in the previous year, and out of the former the 
| only quantity specified for Europe is the 1,628,000 tons 
| supplied to Italy as already mentioned. It should, 
therefore, be left to neutral countries to obtain at least 
|a@ portion of their deliveries under existing circum- 


Swan, Hunter and Wigham Richardson, Limited, on 
June 30th, but, owing to the facilities of the Wallsend yard 
being required for important Admiralty work, she was 
undocked and proceeded to North Shields on July 
2nd, and entered the No. 4 dock of Smith’s Dock Company, 
Limited, where the repairs have been carried out. The 
engravings on this page give an excellent idea of the 
extent and nature of the damage, which consisted 
of a large hole on the starboard side, several small holes 
on the port side, and damage to the cargo hold forward 
coffer-dam, forward pump room and forward peak. 

The Gulflight was constructed on the Isherwood system, 
and the corrugations show the strength of the longitudinals. 
The renewals consisted of twenty-five new shell plates ; ten 
removed, straightened, and replaced ; whilst all the trans- 
verses and longitudinal frames on the starboard side and 
some of those on the port side were renewed. The 
centre keelsom was renewed in the way of the damage. The 
deck and beams in the fore hold were entirely renewed, 
the fore peak and fore cofferdam bulkheads were partly 
renewed, and the whole of the pump room was also re- 
The tanks throughout the ship were water tested, 
and the whole of the piping installation was overhauled and 
repaired. 








EDUCATIONAL INTELLIGENCE. 


Faoriities for the study of designing in steelwork and rein- 
foreed concrete are provided on Thursday evenings at the 
London County Council School of Building. The advances 
made in structural engineering and the London County Council’s 
new regulations for reinforced concrete have created a growing 
demand for young engineers and architects with practical 
training in the theory and design of structures. The class is 
conducted by Mr. R. Graham Keevill, A.M.I.M.E., M.C.1., 
and affords opportunities to those desirous of instruction on 
practical lines. 











Tue Roap Boarp.—During the months of July, August and 
September, 1915, the Road Board indicated additional advance~ 
to highway authorities amounting in the aggregate to £38,687, 


| of which £33,713 was by way of grant and £4974 by way of loan. 


The advances made and indicated from the constitution of the 
Board up to September 30th, 1915, less indications cancelle:|. 
amount to £6,170,966. Of this total, £4,719,466 is by way 0! 
grant and £1,451,500 by way of loan. The formal grants com- 
pleted, with the approval of the Treasury, during the las' 
quarter, amounting to £94,013, were applied as follows: 

Road crust improvements, £88,781; road diversions, £705 ; 
reconstruction and improvement of bridges, £1800; and new 
roads and bridges, £2727, 
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0ZONE TREATMENT FOR DRINKING WATER. 


TuE twenty-two-storey office building of the Chicago, 
Burlington and Quincy Railroad, at Chicago, has a supply 
of double-filtered ozone-treated water piped throughout 
the building for drinking purposes. The water is cooled 
to the low temperature desired by Americans and is 
circulated continuously, so that it does not stand in the 
y become warm. 
water, taken from the city mains, is passed first 





ipes 
. The 











Fig. 1—SWITCHBOARD AND OZONE GENERATORS 


through two Roberts sand filters, which may be operated 
in series or in parallel according to the condition of the 
raw water. It is then passed through a filter of the 
paper dise type. These three filters are cleaned daily. 
There are two ozone generators contained in the 
cylindrical casings on the switchboard shown in Fig. 1. 
Each generator has ten units, each consisting of an electric 
vacuum tube containing an electrode and encased in an 














Fig. 2—MIXING CHAMBER 


outer tube that acts as an electrode. Alternating current 
from the electric generator beneath the switchboard is 
passed through the tubes, and the action—according to 
the makers of the apparatus—is that the electric discharges 
m the tubes produces the ozone, while there is no sparking. 
he filtered water enters at the top of a conical mixing 
chamber, shown above the tank in Fig. 2, where it is 
divided into a fine spray, though it enters and leaves the 
mixer in a solid stream. The ozone is pumped to this 





mixer and is brought into contact with the water three 
times before the water passes into the tank, from which 
it goes to the cooling plant and then to the circulating 
pump. 

The filtering is probably the most important part of 
the treatment, but the ozonising is said to eliminate gas 
due to contamination by sewage and also to reduce the 
bacteria count. 








THE RAILWAY RETURNS FOR 1913. 
No. I. 


Up to a couple of years ago the railway returns of the 
capital, traffic, receipts, and working expenditure of the 
railways of the United Kingdom generally appeared in the 
early autumn. Those for the year 1913 did not, however, 
appear until the 4th inst.—over a year late. To three 
reasons may the delay be principally described. The first 
and foremost is that the Railway Companies (Accounts 
and Returns) Act of 1911 came into operation in 1913. 
This Act called for far more information, and in greater 
detail, than had hitherto been required. The returns now 
published are the first to be compiled in the new form, and, 
as a consequence, the tables in which the statistics are 
presented had to be recast and considerably enlarged. 
Naturally there was some confusion among the companies 
—-principally the minor ones, as the larger had the 
benefit of an Accountants’ Sub-committee—as to how the 
returns were to be presented, and this was the second 
cause of delay. The third reason was “the pressure of 
urgent work due to the war.” 

In passing, regret may be expressed that, owing to the 
control of most of the English, Welsh, and Scottish 
railways having passed into the hands of the Government, 
there can be no similar returns for 1914 and 1915 and 
probably none for 1916. The labour, then, expended on 
the new returns is, to a certain extent, wasted energy. 

A weakness in the Act of 1911 is incidentally revealed 
in the statement of Mr. H. Fountain that accompanies 
the returns. The Act called upon each railway company 
to furnish to the Board of Trade certain accounts and 
statistical returns. The expression “railway company ” 
was defined in Sec. 6 (1) as meaning “any company or 
person working a railway under lease or otherwise.” 
Hence the Act does not apply to non-working companies, 
e.g., the Didcot and Newbury, Rhondda and Swansea Bay, 
Sheffield District, &c. There are apparently 81 such com- 
panies in England and Wales, 19 in Scotland, and 11 in 
Ireland, and in order to obtain returns from them it has 
been found necessary to fall back upon the powers con- 
ferred by the Regulation of Railways Act, 1871, as amended 
by Sec. 32 of the Railway and Canal Traffic Act, 1888. 

As already said, the information now given is of a much 
more complete and detailed character than that contained 
in previous returns. Particulars are now given for the 
first time in respect of (a) receipts and expenditure on 
capital account, (b) appropriation of net income, (c) mis- 
cellaneous property owned®* and (d) number of live stock 
carried. The accounts of revenue receipts and expendi- 
ture have been expanded so as to show particulars under 
each of the following heads :—(e) Railways, (f) passenger 
road vehicles, (g) steamboats, (h) canals, (7) docks, harbours 
and wharves, (k) hotels, and refreshment rooms and cars 
in which catering is carried on by the companies, (/) other 
separate businesses, (m) miscellaneous net receipts. Addi- 
tional information is given as to the mileage of running lines 
and sidings, of the rolling stock, and of the engine mileage. 
To the figures as to the number of passengers and tonnage 
of each company have been added details as to the number 
and tonnage originating on the system of each company, 
as the former figures include the traffic booked through 
from other companies. As the returns for 1913 are not, 
therefore, on ‘all fours”? with those for 1912 no com- 
parative figures are given in many instances in the present 
return. 

CapitaAL EXPENDITURE. 


The amount of capital authorised at the end of the year 
1913 was £1,412,552,000, of which £1,005,243,000 was by 
shares and stock and £407,309,000 was by loans and 
debenture stock. The corresponding figures for 1912 
have been adjusted so as to be comparable, and an increase 
of £8,381,000 in the authorised capital is shown, of which 
£43534,000 was for shares and stocks and £3,847,000 for 
loans and debenture stock. 

Of the £1,334,011,000 paid up capital at the end of 1913 
£493,064,000 were for ordinary stock, £354,796,000 for 
preference, £124,335,000 for guaranteed stock, £12,103,000 
for loans, and £349,713,000 for debenture stock. The 
nominal additions included in the above were £198,721,000 
the total paid up capital, of which £92,826,000 were 
ordinary stock, £43,982,000 preference, £17,363,000 
guaranteed stock, and £44,550,000 debenture stock. The 
net nominal additions formed 18.8 per cent. of the ordinary 
capital, 12.8 per cent. of the preference and guaranteed, 
12.3 per cent. of the loans and debenture stock, and 14.9 
per cent. of the paid up capital. 

The increase, after the figures had been adjusted, of 
1913 over 1912 was £5,566,000 in total paid-up capital, 
of which £2,536,000 represent ordinary stock, £1,460,000 
preference, and £1,756,000 debentures, but there was a 
decrease of £102,000 in guaranteed stock and of £84,000 
in loans. Of the total paid-up capital at the end of 1913, 
ordinary stock formed 37 per cent., preference and 
guaranteed 35.9 per cent., and loans and debentures 
27.1 per cent. 

On the capital, including nominal additions and deduc- 
tions, the average rate of interest paid on share capital 
and the average rate payable on loan capital was, for 
the United Kingdom, ordinary 3.74 per cent., preference 
3.57 per cent., guaranteed 4 per cent., loans 3.55 per 
cent., debenture stock 3.43 per cent., the average for 
all classes being 3.64 per cent. On the capital, excluding 
nominal additions and deductions, the average rate of 
interest for the United Kingdom was ordinary 4.61 per 
cent., preference 4.08 per cent., guaranteed 4.65 per 
cent., loans 3.55 per cent., debenture stock 3.93 per cent., 
the average for all classes being 4.27 per cent. As showing 
the comparative prosperity of Irish railways, it may be 
remarked that for the ordinary stock when nominal 
additions and deductions are included, the average rates 
were England and Wales 4.05 per cent., Scotland 2.01 per 





cent., Ireland 4.36 per cent. Excluding the nominal 
additions and deductions, the average rates on ordinary 
stock were England and Wales 4.71 per cent., Scotland 
3.85 per cent., Ireland 4.32 per cent. The other stocks 
were in similar proportions to the ordinary stock. 

On 10.2 per cent. of the ordinary stock no dividend 
was paid, on 23.9 per cent. the rate was over 2 but not 
more than 3 per cent., on 15.9 per cent. the rate was over 
4 but not exceeding 5 per cent., and on 23 per cent. the 
rate was over 6 but not more than 7 per cent. 

Financial Return No. 4 in the new form of accounts 
covers ‘‘ Receipts and Expenditure on Capital Account.” 
It may, we take it, be assumed that the return sent in 
by each company balanced, but in their summary for 
the purposes of the present return it would appear as 
though the companies had spent nearly thirty-six millions 
more on capital than they received. The receipts are 
shown as being £1,143,582,000 and the expenditure 
£1,179,445,000. According to the balance sheets of the 
companies, however, their reserve funds amounted to 
approximately twenty-two millions, and large sums of 
money were also held by the companies in connection 
with savings banks and superannuation and other pro- 
vident funds. 

The sum of £1,179,445,000 above-named was made up 
as follows :—On lines open for traffic £806,258,000, on 
lines not open for traffic £3,342,000, on lines leased 
£1,667,000, on lines jointly owned £44,543,000, on lines 
jointly leased £1,485,000, on rolling stock £143,701,000, 
land and buildings for manufacturing and repairing 
works £12,567,000, plant and machinery for manufacturing 
and repairing works £6,457,000, horses £269,000, road 
vehicles for conveying passengers, parcels and goods 
£348,000, steamboats £6,781,000, canals £21,079,000, 
docks, harbours and wharves £47, 152,000, hotels £8, 153,000, 
electric power stations £4,554,000, land, property, &c., 
not forming part of the railway £39,817,000, subscriptions 
to other railway companies £15,564,000, subscriptions 
to companies other than railway companies £2,072,000, 
miscellaneous £4,580,000, unclassified £9,056,000. During 
1913 £10,219,000 were expended on capital, of which the 
principal items were :—£4,188,000 on lines open for 
traffic, £1,602,000 on lines not open for traffic, £1,888,000 
on rolling stock, £955,000 on docks, harbours and wharves, 
and £228,000 on electric power stations. 


REVENUE RECEIPTS AND EXPENDITURE. 


The gross receipts in 1913 amounted to £139,451,000, 
made up as follows :—Railways £124,860,000, passenger 
road vehicles £126,000, steamboats £2,579,000, canals 
£1,101,000, docks, harbours and wharves £3,735,000, 
hotels, refreshment rooms and cars £3,197,000, other 
separate businesses £117,000, miscellaneous net receipts 
£3,736,000. The expenditure amounted to £87,320,000, 
so that the net receipts came to £52,131,000. The pro- 
portion of expenditure to receipts was as follows :— 
Railways 63.17 per cent., passenger road _ vehicles 
97.26 per cent., steamboats 94.39 per cent., canals 
68°.11 per cent., docks, harbours, wharves 65.85 per cent., 
hotels and refreshment rooms and cars 82.61 per cent., 
other separate businesses 33.10 per cent. The proportion 
for the whole was 62.62 per cent. 

The £124,860,000 worth of receipts were made up of 
£56,978,000 from passenger train traffic, £66,640,000 from 
goods train traffic, and £1,242,000 from miscellaneous. 
The £56,978,000 passenger traffic receipts were made up 
from £3,772,000 from first-class passengers, £1,097,000 
from second-class passengers, £35,730,000 from third- 
class passengers, £1,675,000 from workmen, £1,678,000 
from first-class season tickets, £629,000 from second-class 
season tickets, £2,561,000 from third-class season tickets, 
£1,284,000 from mails, and £8,552,000 from parcels, 
excess luggage, &c., after deducting expenses for collection 
and delivery. First-class fares produced 11.5 per cent. 
of the receipts, second-class 3.7 per cent., and third-class 
84.8 per cent. These include season tickets and the 
third-class also include workmen. The average receipt 
per passenger for all classes was 10d.; for first-class it 
was 34.1d., for second-class 20.4d., third-class 9.2d., 
and workmen 1.6d. The average receipts from season 
tickets were for all classes £8 3s. 2d. each, for first-class 
£15 14s. 7d., for second-class £7 lls. 7d., third-class 
£6 5s. 9d. 

The £66,640,000 receipts from goods train traffic were 
made up of £32,990,000 from merchandise—less expenses 
of collection and delivery—£1,678,000 from live stock, 
£22,909,000 from coal, coke and patent fuel, and £9,063,000 
from other minerals. The average receipts per ton were 
from merchandise 9s. 0.6d., from coal, coke and patent 
fuel 2s. 0.2d., from other minerals 2s. 6. 1d. 

Passenger train traffic provided 46.09 per cent. of the 
total receipts and goods train traffic 53.91 per cent. The 
receipts per train mile were :—England and Wales, from 
passenger train traffic 50.59d., goods train traffic 102.29d., 
total 69.39d. Scotland, passenger train traffic 46.39d., 
goods train traffic 82.49d., total 62.08d. Ireland, pas- 
senger train traffic 46.44d., goods train traffic 85.48d., 
total 59.08d. United Kingdom, passenger train traffic 
49.96d., goods train traffic 98.86d., total 68.07d. Per 
open route mile of railway the receipts were :—England 
and Wales, from passenger train traffic £2980, from goods 
train traffic £3451, total £6431. Scotland, from passenger 
train traffic £1468, from goods train traffic £2007, total 
£3475. Ireland, from passenger train traffic £704, from 
goods train traffic £662, total £1366. United Kingdom, 
from passenger train traffic £2405, from goods train 
traffic £2813, total £5218. 

We have not given above the details of how the 
£87,320,000 expenditure was made up; we give the 
gross receipts and the net receipts, and from these two 
items the expenditure under each head can be ascertained. 
No details are given as to how any of the items of expendi- 
ture are arrived at except the following :—Maintenance 
and renewal of way and works £12,562,000, maintenance 
and renewal of locomotives £6,305,000, maintenance and 
renewals of carriages £3,771,000, maintenance and renewals 
of wagons £3,748,000, locomotive running expenses 
£18,166,000, traffic expenses £24,180,000, general charges 
£2,792,000, law charges £196,000, parliamentary expenses 
£46,000, compensation to passengers for accidents and 
losses £166,000, workmen’s compensation £298,000, 
damage and loss of goods £740,000, rates, including tithe 
rent charges, £4,899,000, taxes £7000, Government duty 





372 


THE ENGINEER 





Ocr. 15, 1915 











ey 
et 





£286,000, running powers £126,000 credit, mileage, de- 
murrage and wagon hire (balance) £255,000, miscellaneous 
£583,000. 

The expenditure on railway working per train mile 
averaged for England and Wales 44.7ld., for Scotland 
36.84d., for Ireland 36.87d., and for the United Kingdom 
43.43d. Per route mile open it was for England and 
Wales £4144, for Scotland £2062, for Ireland £853, and 
for England and Wales £3329. 

In connection with the question of expenditure, it is 
observed that the average value per ton of coal produced 
was, in 1913, 10s. 1$d., as compared with 9s. Ofd. in 1912. 
The average export price per ton of coal was 13.82s., as 
compared with 12.57s. in 1912; and for iron and steel 
rails £7.13 per ton, as compared with £6.16 per ton. 
The companies used 13,577,000 tons of coal for locomotive 
purposes in 1913. 


GENERAL OBSERVATIONS. 


In a subsequent article we propose to deal with the 
statistical part of Mr. Fountain’s statement, but it is 
desirable to give now a summary of the general observa- 
tions that close the statement. 

Mr. Fountain remarks that it is clear from the statistics 
available that the companies enjoyed in 1913 a considerable 
measure of prosperity. From the shareholders’ point of 
view, one of the best indices of the net result of railway 
working in a particular year is that afforded by the 
statistics showing the average rate per cent. per annum 
of the dividend paid by the companies collectively on their 
total ordinary capital. During the nine years ended 
1912, the average rate paid on the total ordinary capital, 
exclusive of nominal additions, whether ranking for 
dividend or not, was 4.08 per cent., the highest annual 
average being 4.45 in 1911 and the lowest 3.67 in 1908. 
The average for the year 1913 was 4.60. The basis of 
the rate was slightly altered as between 1912 and 1913, 
but the alteration does not appreciably affect the 
comparison. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


PATENTS AND PATENT LAWS. 

Sir,—While endorsing fully most of Professor Hele-Shaw’s 
remarks upon the above subject before the British Association, 
there is one very important aspect of the matter he does not 
deal with. The causes of the difficulties of the Government in 
the matter of the “‘ Mobilisation of Invention ” and the absence 
of enterprise in connection with the dyeing industry, involving 
Government financial assistance to extend or create it, lie 
much deeper than is generally supposed. While so many things 
are at the present time going into the melting pot, the attitude 
of seeming satisfaction with things British, because they are 
British, may as well be thrown there too, and it is just as well 
to face the truth with regard to the effects of the attitude of the 
last and previous British Governments relative to invention, 
and to endeavour to appreciate and realise the truth, if not for 
immediate advantage to the country, then for post-war benefit. 

In Great Britain a patent for an invention, while presumably 
granted for fourteen years, is really granted only for four years, 
a tax of £5 is payable at the expiration of the fourth year to 
keep the patent in force for one year only; the next year a 
further tax of £6 is payable, and every year following an in- 
creasing tax. The result is that the great majority of patents 
granted are for four years only. The bulk of these patents is 
confiscated by the State because their owners are unable to pay 
the taxes and the underlying idea is that it is for the benefit of 
the manufactures of the State to deprive the owner of his patent. 
In the vast majority of cases not only does the State derive no 
benefit from the confiscation of the patent, but the dead patent 
serves to damp in most cases the future inventor, who upon 
applying for a patent for an invention similar to, or an improve- 
ment upon, that contained in the earlier patent, finds the 
scope of his invention limited by the dead patent, and he, 
discouraged, possibly abandons his invention. The dead patent 
is in most cases quite unknown even in the industry to which 
the invention relates. Taxation of invention not only, therefore, 
discourages invention directly, but indirectly, working in a 
kind of vicious continuation, and what is known as the ”’ state 
of the art” among patent examiners and agents, is really not 
the state of the art at all, but what is to be found by a search 
in the Patent-office records. These records are mostly a history 
of dead endeavour, much time, much thought, much labour and 
much money wasted, chiefly owing to the short-sighted treat- 
ment of invention by the State. 

It may be argued that in Germany before the war there was 
equal if not greater taxation, and this is true; but there were 
newer economic conditions, a “‘ yeasty finance,”’ and enterprise 
was good; but Germany had not suffered fifty years of dis- 
couragement of invention, and moreover the State does not 
confiscate the inventor’s property to the same extent, for in- 
sufficiency of means to pay the tax is held frequently to be a 
good plea for delay in payment in the earlier years of the patent. 
In Belgium a patent is granted for twenty years and the annual 
tax is small. In France patents are heavily taxed, and there is 
a similar absence of enterprise in connection with invention, and 
a like injurious effect upon industry as in this country. The 
United States presents the other side of the picture. There is 
no taxation of invention, and consequently unlimited enterprise. 
The patent when granted is alike free from taxation and unwise 
restrictions as to working. Every engineer, every manufacturer, 
the heads of every factory in every industry, all are looking 
out for new inventions to the advantage of the inventor and 
themselves. The manufacturer in the States receives with 
encouragement any suggestion of improvements in his own 
manufacture, and is ready to spend money freely in order to 
obtain improvements and to make experiments with this 
object. There is property in the patent; the State will not 
steal it. Although a patent is nominally granted for seventeen 
years, this in effect, as the patent dates from the date of grant, 
really becomes in most cases nineteen or twenty years, and 
after the sealing fee there is nothing further to pay. 

I have watched and studied the effect of this difference of 
treatment of invention for a great many years past, the repres- 
sion or suppression of it by taxation in Great Britain and the 
resultant dry rot in enterprise, and the enlightened policy of 
the United States, with the consequent enterprise, activity 
and expansion in all industries and the ramification of effect 
upon all manufactures is so vast that although it is impossible 
to estimate the benefit to United States industries, I should 
place it at considerably over one hundred million pounds 
sterling per annum. This estimate is made with the object of 
getting a realisation of the profound depth and scope of the 
blighting effect on our own industries of our attitude toward 
invention. Moreover, the United States have not—as we did 
because Germany did—placed restrictions upon industries or 
invention by provisions as to working. I have been amazed 


while watching the rise of the Labour Party for the last thirty 
years at their shortsightedness in not making the freedom of 
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invention from taxation and restrictions, one of the planks of 
their party, for it is frequently the best and most intelligent 
of their class, who, fired with an idea, spends time and money 
to bring the patent to fruition, and when nearly at the goal 
is unable to meet the taxation of the State, having spent on 
the invention all that could be spared. The State calmly 
confiscates the patent, and the workman goes back to his daily 
labour a sadder and wiser man, resolved not to dabble in inven- 
tion again. 

The main point is that the State does not benefit as it is 
supposed by this confiscation of the property of the patentee. 
There are thousands of patents thus confiscated upon the records 
of the Patent-office unknown to the public which are good, 
many of which if the inventor still had an interest in same would 
have eventually been worked out and placed upon the market 
to the benefit of the State. There are cases in which firms lie 
in wait, vulture-like, expectant, knowing of a good invention 
undergoing development in the hands of a poor inventor, and 
relying upon the man’s difficulty to meet the State taxation, 
ready to manufacture as soon as he has been compelled to 
abandon the patent. Even in such a case it may be many years 
before the State derives the supposed benefit by the manufacture 
becoming general. Why copyright, in a novel, for example, 
should be allowed for fifty years, and in a patent for only four, 
when the one requires perhaps a year of labour without the 
expenditure of money, while the patent may involve considerable 
expenditure plus frequently three or more years of labour to 
perfect, is hard to understand, except that the author section 
of the public was clamant and would be heard, while the other 
was dumb like a sheep, accepting this confiscation by the 
State with that impassiveness with which the silent sections of 
the British public accept an injustice because it is the law. 
Canada and Australia have perceived up to a point the advan- 
tages of United States patent laws, and their attitude as to the 
taxation on invention may be described as a compromise 
between that of the United States and Great Britain, but the 
stringency of the present working provisions in Canada is 
certain rapidly to destroy enterprise without real corresponding 
advantage to the State. 

London, W.C., October 7th. 


J. D. Roors. 


Str,—In your issue of the 8th inst. there appeared short 
notices referring to patents which were apparently granted to 
German firms for improvements upon guns and gun-carriages. 
Both patents were applied for since war broke out, namely, 
on October 28th, 1914, and June 11th, 1915. 

On the face of it this seems strange, and doubtless your 
readers would be glad of some details as to the situation. How 
is it possible that an enemy firm can apply for patent rights in 
this country ? If the Board of Trade grants a licence to British 
subjects to manufacture these patents, presumably the whole 
of the profits will be retained. 

October 11th. 

{If our correspondent will turn to a monthly note in our 
issue of July 2nd, he will find the whole matter explained. 
Enemy patents are accepted for publication so that we may 
know what foreign inventors are doing, but they are not sealed. 
—Eb. Tue E.] 


PUZZLED. 








LABOUR AND WAGES. 


A HoME-OFFICE report of cases under the Workmen’s 
Compensation Act states that in 1914, in the seven great 
groups of industries—mines, quarries, railways, factories, 
constructional works, shipping, and harbours and docks- 
the number of cases dealt with was 442,116, of which 4216 
were fatal cases. The total amount paid in compensation 
was £3,465,361, of which £679,732 was in respect of fatal 
cases. The number of cases taken into court was 9746. 


THE much discussed ** Triple Labour Alliance *’ between 
the miners, the railway servants, and the dockers may 
now be regarded as an accomplished fact. The scheme, 
as submitted to the Miners’ Federation Conference last 
week, it having previously been approved by the other 
unions, provides for joint action in matters of national 
importance, while reserving to each union full autonomy 
to take action on its own behalf. It was provided that 
the joint action could be taken when two of the three 
executives decided in favour of such action, but the miners 
desired it to be made clear that a national stoppage of 
work should not be declared without full sanction of a 
joint conference of the three organisations, and it is under- 
stood that the other unions will agree to this modification. 


Last Saturday, on the initiative of the Amalgamated 
Society of Engineers, a conference of all the trade unions 
with members employed in the engineering and shipbuild- 
ing industries, was held at York to consider the methods 
of working the munitions tribunals, complaints of unfair 
procedure and decisions being strong in some districts. 
It was agreed to have the complaints tabulated and laid 
before the Minister of Munitions, after which another 
conference, fixed for 22nd inst., will be held for the purpose 
of detailing the policy of the unions. The Minister of 
Munitions has been informed that one of the reasons why 
some workmen are reluctant to comply with all the pro- 
visions of the Munitions of War Act, especially those 
relating to output, is that the men fear that any consider- 
able increase in their rate of production might lead to 
piece work prices being cut. In reply, the Minister calls 
special attention to the fact that, under the new law, no 
change in the rate of wages in controlled establishments 
can be made without notice to the Minister, who is em- 
powered to withhold consent to such proposed change, 
and he adds that he is prepared to exercise his powers, if 
necessary, in order to prevent the reduction of piece rates. 





THE Amalgamated Society of Engineers has come in 
for special notice this week. It is announced that, by a 
ballot vote of 16,075 against 14,259, the society has decided 
to withdraw from the General Federation of Trade Unions. 
The general secretary, Mr. Robert Young, writing in the 
new monthly report of the society, says :—‘‘I regret the 
decision. What we have to gain by it I fail to see. The 
solidarity of labour is not strengthened by it, and the 
financial and fighting strength of the A.S.E. does not 
appear to me to be greater by our isolation.” In an inter- 
view Mr. Young says ‘‘ the members no longer wish to 
belong to a financial federation, but wish to build up a fund 
of their own.” The A.S.E., it may be added, is the 
wealthiest of our trade unions. According to the report 
of the Chief Registrar of Friendly Societies, the funds of 
this union amounted to £936,233, or £5 16s. 3d. per mem- 
ber, at the end of 1913. There were 161,000 members. 





A SPECIAL scheme for increasing production in muni 
tions works, proposed by the Glasgow District Comunittes 
of the A.S.E., has, unfortunately, failed to meet With th 
approval of the employers. The idea of the scheme a 
drawn by the Committee, was to relieve men who had been 
working a seven-day week continuously for a Considerable 
time by arranging for special *‘ week-end squads ”’ from 
works where there was no week-end labour to take their 
places. It was thought that men working only ordinary 
time, or on jobs not specially speeded-up, would “ 
fresher for the week-end work than those on munition 
work, and that thus a full seven-day week could be \, orked 
without the whole strain falling on the actual miinition 
workers. Replying on behalf of the North-West Env ineer. 
ing Trades Employers’ Association, Mr. Thomas Bivgart 
secretary, says after very full discussion the employers 
unanimously agreed that “in all cases where it is possible 
it is desirable in order to secure the maximum output that 
machines should be worked not only day and niv!it but 
also over the week-end ; that the suggestion of the \.S.E. 
so far as the object in view is concerned is favourably enter. 
tained by the employers ; that their suggested means of 
accomplishing the object of utilising the servicos of 


workmen presumably employed during the week \ould 

: : - , 
however, prove unsatisfactory in practice; that if the 
workmen forming the proposed week-end squads are not 


already employed during the week the employers have 
numerous openings for their services throughout thy week, 
instead of giving employment for the week-end only ; 
that in the case of shipyards where, with a view t« expe. 
diting the completion of work in progress at the outbreak 
of the war continuous working was adopted, exp:rience 
showed that the loss in efficiency exceeded ary thing 
gained by week-end work when the workman em) loyed 
for the week-end had been employed throughout the week ; 
that the evidence against continuous working in this way 
became so overwhelming that some time ago the Admiralty 
issued instructions that week-end work, excepting in 
special and exceptional circumstances, was to |e dis. 
continued ; that the proposals of the A.S.E. to form: week. 
end squads of workmen who had been employed thirough- 
out the week involves this serious objection ; and, in these 
circumstances the employers are unable to adopt the pro- 
posal in its present form. The employers, however, are 
in favour of the employment of week-end squads where 
possible, and would co-operate in furthering proposals 
with this object in view, provided that they are made up 
of others than their employees who have been at constant 
work throughout the week.” The men’s side is dis- 
appointed. Mr. Burton, district secretary, says that if 
the society were to make up its squads from the ranks 
of those who “toil not neither do they spin,” it would 
have the powers that be in their favour. But it has been 
shown in several works where these unskilled squads had 
been organised that the output dropped 50 per cent over 
the week-end. What the society aimed at was to organise 
week-end squads from the ranks of skilled workmen who 
were not engaged on munitions, said Mr. Burton. They 
were satisfied that these men would produce better results 
than aspiring ministers, doctors, lawyers, drapers, and 
the like. 


Mr. Brown tig, on behalf of the Executive Council of 
the A.S.E., in reply to Mr. Lloyd George's speech at the 
recent Trade Union Congress, says that the society has 
removed all overtime restrictions with regard to muni- 
tions, and did so in the early days of the war; that it 
adopted the Treasury agreement by a large vote ; that it 
has loyally observed the agreement as regards non-stoppage 
of work; and that it has agreed to the introduction of 
unskilled and semi-skilled labour in the manufacture of 
shells and fuses. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue InstiruTION OF MECHANICAL ENGINEERS.—At the 
Institution of Civil Engineers, Great George-street, Westminster, 
S.W. “ The Theory of Grinding, with reference to the Selection 
of Speeds in Plain and Internal Work,” by Mr. J. J. Guest. 
At 8 p.m. 

TUESDAY, OCTOBER 19ru. 

Tue Farapay Socrety.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. A general discussion 
on ** The Transformations of Pure Iron ”’ will be opened by Mr. 
A. E. Oxley. The following papers will also be read :——‘* The 
Transference of Electricity by Colloidal Particles,” by Mr. 
Frank Powis; ‘‘ The Electrolysis of Nitric, Sulphuric and 
Orthophosphoric Acids using a Gold Anode,” by Mr. F. H. 
Jeffery; “The Electrolysis of Concentrated Hydrochloric 
Acids using a Copper Anode,” by Mr. F. H. Jeffery; ‘The 
Thermal Decomposition of Hydrogen Peroxide in Aqueous 
Solution,” by Mr. William Clayton. 8 p.m. 

Tue InstTITUTION OF PETROLEUM TECHNOLOGISTS.—At the 
Royal Society of Arts, John-street, Adelphi, W.C. ‘The 
Petroleum Industry of Mexico,” by P. C. A. Stewart. At 8 p.m. 


THURSDAY, OCTOBER 21st. 


Tue Institution or Locomotive EN@INEERS.—Caxton Hall, 
Westminster, S.W. “Inspection of Locomotives under Con- 
struction,” by Mr. W. A. Lelean. At 7.15 p.m. 

Tue InstiruTiIon oF MINING AND METALLURGY.—At the 
Rooms of the Geological Society, Burlington House, Piccadilly, 
W. Discussion on ‘* The Geology of the Waiki Grand Junction 
Mine: Report upon Development up to June 30th, 1914. 
By Mr. Arthur Jarman. 8 p.m. 


FRIDAY, OCTOBER 22np. 


Tue Junior InstITUTION oF ENGINEERS.—At 39, Victoria- 
street, S.W. ‘‘ Safety Precautions for Transmission Machinery, 
by Mr. V. H. Capps. At 8 p.m. 

PuysicaL Society or Lonpon.—At the Imperial College ot 
Science, Imperial Institute-road, South Kensington, SW ° 
“The Radiation and Convection from a Heated Wire in an 
Enclosure of Air,” by Thomas Barratt ; ‘‘On the Determination. 
by the Method of Diffusive Convection, of the Coefficient vl 
Diffusion of a Salt Dissolved in Water,” by Dr. Albert Griffiths ; 
“The Magnitude of the Thermal Resistance Introduced at the 
Slightly Conical Junction of Two Solids, and its Variation with 
the Nature of the Surfaces in Contact,” by Dr. Thomas Barratt. 


At 5 p.m. 
FRIDAY, OCTOBER 29ru. 

Tue InstiruTION oF MeEcHANICAL ENGINEERS.—At the 
Institution of Civil Engineers, Great George-street, Westminster, 
S.W. ‘‘ The World’s Sources of Fuel and Motive Power ” (tho 
Thomas Hawksley Lecture), by Dr. Dugald Clerk, F.R.S. At 
8 p.m. 
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PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
indusiries in various parts of this country. For this purpose 
the leiters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade Quarter Day. 


Tue October Midland ironmasters quarterly 
meeting was held to-day (Thursday) in Birmingham, and 
was the occasion of an influential gathering, buyers and 
sellers being present not only from the Midlands but from 
London, Liverpool, Manchester, the Middlesbrough dis- 
trict, South Wales, Bristol, and other parts of the kingdom. 
The day opened with a good tone, which was continued 
to the end of the meeting. Buyers had a great deal of 
business to place for all descriptions of rolled iron and 
stec!. The distinctive feature of the day, however, was 
that very little of this civil trade found acceptance. The 
needs of the war on every hand claimed and received the 
first and in very many cases the only attention of makers. 
Other business would not in lots of instances be looked at. 
Buyers in all departments were prepared to-day to pay 
substantial premiums if only they could secure special con- 
sideration. Order books are well filled to the end of the 
year, and in some cases well into 1916. It seems probable 
that the opening of the new quarter may see a readjustment 
of the anomalous state of affairs now existing with regard 
to prices in the bar iron trade. According to present 
appearances there is greater likelihood of values generally 
going up than down, though pig iron remains an enigmatic 
factor. The cost of production will certainly not fall. 
Though the Midland Iron and Steel Wages Board has come 
to an arrangement to offset the advance under the recent 
ascertainment by the amount of 2s. war bonus, the wages 
bill will, nevertheless, be substantially higher henceforth. 
From this week onward the rate for puddling is 12.3d. 
against 11.3d. in the preceding period. 


Merchant Iron Prices and Galvanised Iron Revival. 


Merchant bar iron has now practically realised 
the £12 standard of marked bars. North Staffordshire 
bars were quoted to-day (Thursday) in Birmingham at £12 
minimum. South Staffordshire bars of good second-class 
quality have been firming up to date, and nobody was to- 
day prepared to sell below £11 10s. delivered in the dis- 
trict, while £11 15s. was commonly asked. Nut and bolt 
iron cannot be bought now under £11, the home producer 
again having matters all his own way. Since the war 
began Black Country bolt makers have received advances 
in wages aggregating nearly 40 per cent. The yield at 
the puddling furnaces is not satisfactory. Producers find 
a ready sale for all their output, and puddled bars are 
steady at £7 15s.to £8. For smalls makers ask £12 7s. 6d. 
to £12 10s., with the usual extras (three-eighths rounds). 
In some cases £12 5s. may be taken, but that is a bottom 
price. Nail rods to-day were quoted £12, and gas tube 
strip £11 15s. nominal. Hoops are dearer, though they 
have not advanced in correspondence with Lancashire 
hoops, which have been put up £1 in order to stay a glut 
of orders which was embarrassing producers. Iron hoops 
are obtainable here at £12 5s. to £12 10s., while steel hoops 
are £12 15s. and upwards. There was some amount of 
revival about the galvanised iron trade to-day. The 
improvement was not yet very large or very conspicuous. 
But it existed. The fact of any revival at all after the 
demand has been never before so severely depressed in 
this great Midland industry for nearly a year was to-day 
deemed encouraging. The improvement is first showing 
itself in some influx of shipping orders. Some purchases 
are being made for France. Other exports are chiefly to 
our own Colonies, and South America is also re-opening 
business as difficulties of financing it can be overcome. 
Orders from Scandinavia are of a sporadic character. The 
sheet trade and the spelter trade have reacted on one 
another to some extent, with the result that prices have 
stiffened in both. Quotations for 24 gauge corrugated 
sheets ranged from £17 5s. to £17 15s., and on to £18. 
There was no business under £17 5s., unless it was in very 
special circumstances. The demand for black corrugated 
sheets continues brisk. Quotations rule at £11 5s. to 
£11 10s., painted sheets being £1 per ton extra, and painted 
and stoved sheets £1 10s. per ton extra. 


Forge Pig Iron Depression. 


_ Pig iron was one department of the quarterly 
meeting that showed depression. In this respect it was 
at almost entire variance with the general character of 
the meeting. Staffordshire and Midland makers have 
been called upon to pay the recent 10 per cent. advance, 
and, in the absence of an agreement with regard to the 
war bonus, they have been obliged also to continue this. 
Pig iron is, apparently, being stocked at the blast furnaces 
more heavily than ever. Although there is no foreign 
competition, smelters are unable to arrive at any agree- 
ment as to selling prices. Some slight improvement in 
demand was observable in the cheaper qualities of forge 
iron than for several weeks past. Some producers recorded 
their belief that at last consumers were coming to an end 
of their contracts and would have to re-enter the market 
again at an early date. It is understood that an addi- 
tional furnace is shortly to go out of blast in North Staf- 
fordshire. The effect upon the Birmingham market will, 
however, be only slight, since its product has not been 
coming much here. Sales of foundry iron were more con- 
siderable to-day than forge iron, and prices were rela- 
tively better. Quotations were as _ follows :—South 
Staffordshire common forge, 65s.; part-mine, 67s. to 68s., 
with a few makers offering to accept 65s. to 66s. for a very 
good order ; all-mine, 102s. 6d.; best all-mine, 130s.; cold 
blast, 150s.; Northamptonshire forge, 63s. 6d. and upwards, 
and Derbyshire, 65s. to 67s. 





e 
A Wonderful Steel Market. 


It is hardly possible to speak in too glowing 
terms of the steel market as Birmingham quarter day found 
it. The state of this industry was, indeed, the sensation 
of the Midland meeting. All steel makers were absolutely 
burdened with orders. The demand included everything 
rolled in the Midlands and Staffordshire, from plates, 
angles, and sections, down to small bars and soft steel 
hoops. Steel, whether in the form of forged bars or special 
sections for stamping and drawing down by heavy machine 
tool operations, was in especially eager call. Makers 
found it impossible to satisfy all the orders offered. Pro- 
ducers reported themselves already heavily booked forward 
into the first half of 1916, and with contracts still pouring 
in. Open market quotations were quite nominal, cus- 
tomers being still prepared to give premiums of 10s. to 
15s. and even £1 per ton over basis prices. In respect of 
steel half-products, it may be said that common steel 
billets and sheet bars for re-rolling are relatively cheap 
at £7 10s. to £7 15s. for billets, and £7 5s. to £7 10s. for 
sheet bars. Stamping and other special grades command 
substantially higher figures. There is no revival of busi- 
ness in American imports. Supplies are coming in regu- 
larly against old orders. 


North Staffordshire Iron and Steel. 


In North Staffordshire there is no disposition 
on the part of ironmasters to make any concessions in the 
prices of finished iron, even for large orders. There are 
plenty of commissions on the books, and the prices of 
‘**Crown”’ bars at £12 and iron plates at £13 to £13 5s. a 
ton are firmly held. The position is weaker so far as 
pig iron is concerned, but it may be emphasised there is 
a strong local consumption, and smelters are not carrying 
large stocks. There is a determination to keep down 
the output commensurate with the demand, and one of 
the largest local works is putting a furnace out of blast 
during the coming week. Steel manufacturers continue 
to be extremely busy on orders for war materials for the 
allied Governments. Labour is very scarce and the 
execution of orders is considerably delayed. All classes 
of coal are in brisk demand, and there is a strong feeling 
amongst the coal owners that the output is not so good 
as it ought to be owing to the irregular working of the 
colliers. 


The Coal Trade. 


The coal trade continues exceedingly busy all 
over the Cannock Chase and South Staffordshire districts, 
and the trouble is not to get orders or high prices but to 
get the coal drawn out of the mines. 


Midland Motor Engineering Prospects. 


The requirements of the Government in the way 
of transport vehicles are moderating, and, with the 
resources of most of the firms considerably more developed, 
Midland motor manufacturers are this week in a much 
better position to fulfil orders received in the ordinary way 
of trade. Most of the makers now announce that they 
can supply commercial vehicles to firms employed on 
Government contracts, and inside the industry there 
is a good deal of optimism that in a few months they will 
not only be able to deliver business cars to all comers, 
but may resume production of the “ pleasure’ car. It is 
recognised that great difficulty will be experienced in 
obtaining much of the material required for the trade of 
1916, and in particular stampings. So far as can be 
gathered, no Midland firm has any immediate intention 
of competing with the American maker on his own ground, 
that is, in the production of a cheap standardised high- 
powered car. Rather will the Midland maker attempt 
to re-establish himself in the market with the distinctively 
British moderately-powered vehicle of high mechanical 
efficiency and elegant body work. Motor manufacturers 
who are now—as they have been for some time—in the 
market with ‘“ pleasure”? cars have with few exceptions 
retained their former price lists, despite the operation 
of the new tariff. Many of them are using imported 
magnetos, and perhaps some other parts, but the increased 
cost to them of these small items is not of itself sufficient 
to warrant a revision of selling prices. 


Overseas Trade. 


Birmingham manufacturers are found to remark 
this week that the Board of Trade figures as to our overseas 
trade during September evidence the usual very great 
disparity between the value of goods exported and goods 
imported, amounting last month to nearly 38 millions 
sterling, a balance towards redressing which our shipping 
services and income from foreign investments will do but 
little. It will be interesting to note next month what 
influence the new duties on certain classes of imports 
have on the volume of inwards trade. In such a time as 
this our exports of £32,308,432 must be accounted satis- 
factory, even though the sum is considerably inflated by 
the very much higher values now obtaining. For 
September last year, when we were meeting the first shock 
of war, our exports were valued at £26,674,101, but in 
September, 1913, by no means a “‘ fat’? month, the trade 
was returned at £42,424,864. During the first nine 
months of this year our exports declined by £67,656,677. 
The iron and steel trades, cut off from many markets, 
have suffered severely, but the active demand for 
munitions of all sorts has to a large extent compensated 
for the loss of overseas trade. Altogether the returns 
demonstrate that Midland and British industry generally 
is able to do much more towards retaining its goodwill 
in foreign markets than could have been thought possible 
before the war or in its early days. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
An Improving Market. 


In this neighbourhood there was a shade better 
feeling in pig iron. The Exchange was well attended on 
Tuesday and buyers of foundry iron evinced more readiness 





to do business. Evidently the lower prices ruling for the 
past few weeks are causing a better speculative demand. 
Finished iron and steel were strong, and more business 
was put through, if possible. There was very little being 
done in manufactured copper, although ingots, both 
tough and best selected, were about 20s. per ton higher. 
Tubes remained unchanged. English tin ingots firmer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 73s.; 
Staffordshire, 72s.; Northamptonshire, 72s.; Derbyshire, 
71s.; Middlesbrough, open brands, 74s. Scotch (nominal) : 
Gartsherrie, 88s.; Glengarnock, 86s. 6d.; Eglinton, 86s.; 
Monkland, 85s. to 87s.; Summerlee, 86s., delivered Man- 
chester. West Coast hematite, 105s.; East Coast ditto, 
100s., both f.0.t. Finished iron: Bars, £12 to £12 10s.; 
Lancashire hoops, £15; Staffordshire ditto, £14; sheets, 
£13 to £13 10s. Steel: Bars, £12 5s. to £12 15s.; angles, 
£11 10s. per ton, minimum ; steel hoops, £14 10s.; boiler- 
plates, £11 10s. to £11 15s.; plates for tank, girder and 
bridge work, £10 10s.; cold drawn steel, £19. Copper : 
Sheets, strips, &c., £100 per ton, small lots 124d. per lb.; 
rods, £100 per ton, small lots 13$d. per lb.; tough ingots, 
£84; best selected, £85 ; copper tubes, 13}d.; solid-drawn 
brass tubes, 13d.; brazed brass tubes, 15}d.; condenser 
tubes, 15d.; condenser plates, 13}d.; rolled brass, 123d.; 
brass turning rods, 14}d.; brass wire, 12}d.; yellow metal 
sheets, 13d.; rods, 14}d.; sheet lead, £32; English tin 
ingots, £151 to £152 10s. 


Lancashire Coal. 


There was a rather poor attendance on the Coal 
Exchange, with little actual business passing. Demand 
for domestic fuel about normal, at unchanged quotations. 
The Act limiting prices seems to have come more in 
harmony with the feelings of buyers, but up to the present 
nothing has been definitely stated. Demand for shipping 
and bunkering coal is still very quiet. General quotations : 
Best Lancashire house coal, 21s. 10d. to 23s.; good 
medium house coal, 20s. 4d. to 21s. 2d.; domestic fuel, 
17s. 7d. to 18s. 7d.; screened steam coal, 15s. to 16s. 6d.; 
slack, 12s. to 14s. per ton at the pit. 


Manchester Electricity Supply. 


Some considerable delay has been caused in 
connection with the letting of the contracts for the power 
plant for the new municipal power station owing to the 
increase of prices which has taken place since the tenders 
were first submitted, but the Electricity Committee of 
the Manchester Corporation has now placed orders for the 
first of the two 15,000-kilowatt turbo-generators, and two 
Babcock boilers, each of 50,000 lb. of steam per hour 
capacity. The generating set will comprise a Richardson- 
Westgarth turbine and condensing plant, and Brown- 
Boveri alternator. 


Wages in the Cotton Trade. 


The application of the Lancashire weavers for 
a war bonus of 5 per cent. of their wages, which was made 
some months ago, has been refused by the masters. About 
200,000 workpeople are affected by this decision. It is 
well known in this branch of the textile industry that the 
general state of trade does not at present warrant any 
increases in wages, many weaving sheds being kept at 
work purely for the benefit of the workpeople, while 
outside firms are in many cases paying their operatives 
considerably less than the standard rates. 


The Finance Bill and Excess Profits. 


On the whole, that part of the new Government 
Finance Bill which deals with excess profits has been 
favourably received by the engineers in the Manchester 
district. Since it was originally drafted, it has undergone 
some well-conceived modifications, although the main 
principles remain as originally planned. The change 
which has been commented upon most is in connection 
with the method adopted for taking the average profits 
of other years as a basis of computation. In cases where 
the average of three preceding- years would provide an 
inequitable standard to work from, the payers of excess 
taxes are now permitted to adopt for the purpose any 
two of the three years which they may select, so that if 
any one year had been a particularly bad one, for some 
reason such as a strike or other abnormal cause, this may 
be ignored. There is, however, another point in con- 
nection with the so-called war profits which does not seem 
quite so equitable. It has been pointed out to me that 
Government-controlled firms are only permitted under 
the Munitions Act to add to their average for previous 
years one-fifth of the excess profits due to the war, whereas 
firms which are uncontrolled may take 50 per cent. of 
such excess. Firms—not engineers—making profits from 
three to four times greater than in ordinary times and 
not controlled can very well afford to part with one-half 
of these excess earnings and still be in a much better 
position financially than engineering firms on which the 
successful issue of the war chiefly depends. 


The Port of Manchester. 


Much of the credit for the relief of congestion at 
the Port of Manchester recently is due to the fine new 
warehouses which have been erected in the vicinity of 
the docks by the firm known as Manchester Warehouses, 
Limited. These have been particularly useful in con- 
nection with the storage of sugar. As an instance of their 
utility it may be mentioned that the Sugar Commission 
some time ago sent a steamer to Manchester laden with 
sugar which had been lying for a considerable time in the 
Thames waiting for a berth. Here she was discharged, 
and probably was enabled to make another voyage more 
than would otherwise have been possible. Later another 
cargo which had been lying in Liverpool was similarly 
dealt with, and it is stated that the Canal Company will 
this year receive additional toll of at least £10,000 from 
sugar alone as the result of the enterprise of the ware- 
housing company. Similarly, cargoes of tobacco, cotton, 
wool and flour have thus been diverted from other ports 
too congested to deal with them. Some smart work was 
recently done by the same company in connection with 
the building of new warehouses on the site of structures 
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destroyed by fire, and the new cotton season will open 
with accommodation in the shape of fire-proof safes for 
upwards of 60,000 bales. 


Barrow-In-FuRNEsS, Thursday. 
Hematites. 


There is a good all-round demand for hematite 
pig iron. The iron required on local account is very con- 
siderable and most of the output from the Barrow iron- 
works is taken direct to the steel converts close to, and 
much the same is the case in the Workington district. 
At the same time those smelters who make for the open 
market find a ready outlet for their iron. The briskness 
in the demand is most marked in the case of the high- 
grade metals, and these special brands are dearer on the 
week, the price now being 137s. 6d. per ton at the lowest, 
as against 135s. last week. For ordinary mixed numbers 
of Bessemer iron the quotation remains at 110s. per ton 
net f.o.b., the inquiry not being so large as for the better 
sorts. Warrants have been advanced 2s. 6d. on the 
week and are now quoted at 97s. 6d. per ton net cash, 
the first movement in price for some months past. The 
stores of warrant iron stand at 2120 tons. For cold-blast 
charcoal iron there is a steady demand, the price running 
about £9 10s. per ton. 


Iron Ore. 


The iron ore trade continues to be well employed. 
The demand on local account is full of life, and an 
endeavour is being made to increase the output of the 
higher grades. At the Hodbarrow mines in South 
Cumberland notices have been issued calling for a longer 
week’s work, or, rather, the working on Saturday after- 
noons and on the monthly pay Monday off. Prices are 
firm, with average sorts of ore at 23s. 6d. to 26s., and the 
best ores are up to 37s. per ton net at mines. Spanish 
ores are being imported at 26s. per ton delivered. 


Steel. 

In the steel trade there is marked activity in the mills 
on munitions of war, but more labour is required. 
In the commercial sorts there is a fair amount of 
life, but the plate mills at Barrow are still standing idle. 
For rails the demand is steady, but lacks life. Heavy 
sections of rails are quoted at £9 to £9 5s. per ton, with 
heavy tram rails at £9 10s. and light rails are at £9 5s. to 
£9 10s. per ton. At Barrow the rail mill is working on the 
single shift. Billets are doing asteady business at £8 10s., 
and hoops are at £14 5s. per ton. Ship-plates are idle at 
£10 to £10 2s. 6d., and boiler-plates are at £11 to £11 5s. 
per ton. 


Shipbuilding and Engineering. 


These trades are as busy as they can be on war 
work, no private construction being on hand at present. 
All smaller concerns are at work on war munitions of one 
sort or another. 


Fuel. 


The demand for coal is brisk, and good steam 
sorts of either Lancashire or Yorkshire coal are quoted at 
22s. per ton. House coal runs from 23s. 6d. to 35s. per 
ton delivered. For coke there is a strong demand, and 
East Coast sorts are at 30s. to 32s. 6d. per ton delivered. 
Lancashire coke is quoted at 25s. per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Men and Munitions. 


A LITTLE difficulty has arisen owing to the lack 
of housing accommodation for munition workers in New- 
castle. The scarcity of artisans’ dwellings in the city has 
compelled large numbers of men who have been drafted 
from other parts of the country to munition work at 
Elswick to live in various towns down the Tyne, and 
even on the coast. Though the men do not complain 
so much of this as might be expected, they have a grievance 
with regard to the provision made by the railway company 
for conveying them to and from their work. This grievance 
was ventilated at a meeting of munition workers living 
in the outlying district, at which it was resolved to make 
representations to Mr. Lloyd George, as head of the 
Munitions Department, in respect of the disabilities the 
men are under. They allege such a lack of carriage accom- 
modation on the trains that many men have to stand, and 
assert that the trains take sixty to seventy-five minutes 
to cover a journey of fourteen miles. The result of all 
this is a big loss in working hours and also seriously affects 
the output. It is said that last week alone 1500 hours 
were lost at Elswick in this way—a very serious matter 
indeed in view of the urgent call for munitions. Complaints 
to the railway company are said to have had no effect, 
but it is hardly to be doubted that when the company is 
in possession of the full facts remedial steps will be taken. 
The railway company is, of course, very hard pushed just 
now and is working under a very severe handicap owing 
to the shortage of staff and the heavy and urgent war 
traffic. At the same time, there does not seem to be much 
reason why the comfort and convenience of the workers, 
especially in present circumstances, should not be studied. 


Cleveland Iron Trade. 


While it cannot be said that there is any marked 
improvement in business in the Cleveland iron trade this 
week, there is fortunately no indication of any backward 
movement. Indeed, the trade has maintained its position 
with remarkable steadiness. The trade position, having 
regard to all the circumstances, is by no means unsatis- 
factory. The makers are comfortably situated and are 
not pressing sales, for the limited output is going into 
immediate consumption and stocks are relatively light. 
The shipments are good and look like continuing to be 
good for the remainder of the month, always provided 
that tonnage is available. To date this month they average 
over 1700 tons per working day. There is a fair foreign 
inquiry, but the home trade is dull owing largely to the 
diversion of the foundries to munition manufacture. 
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Business has been done in No. 3 G.M.B. Cleveland pig 
iron this week at 65s. 3d., which is regarded as the general 
market quotation. No. 1 is in very good demand, and 
with the supply somewhat depleted the price is firm at 
69s. 9d. No. 4 foundry is 64s. 9d., and No. 4 forge 64s. 3d. 
All the foregoing quotations are for early delivery. There 
is a good deal of warrant iron being sold, and this is 
reflected in the stock in the public store, which still 
diminishes. The total now stands at 138,409 tons, a 
decrease so far this month of 591 tons. 


LATER. 

Further improvement has to be noted in the Cleveland 
iroh trade. Business is opening out in a very satisfactory 
manner, and prices are steadily advancing. No doubt the 
growing disproportion between Cleveland pig and hematite 
values has attracted buyers, and a four figure decrease in 
the public store, bringing down the total to 136,995 tons, 
has not been without effect. The general market quota- 
tion for No. 3 g.m.b. Cleveland pig has advanced to 65s. 9d. 
No. 1 is now 69s. 9d., No. 4 foundry 65s. 3d., and No. 4 
forge 64s. 9d., all for early delivery. 


Hematite Pig Iron. 

More encouraging accounts are given this week 
regarding the East Coast hematite pig iron trade. The 
demand for a week or so has been easy, and there has been 
rather an absence of rush, but some big orders are now 
coming forward, and as makers are already heavily com- 
mitted for the rest of the year and stocks are very low, 
quotations are moving steadily upward. A very large 
proportion of the make is going into immediate con- 
sumption at the local steel works, and a fair amount is 
being sent into other districts, chiefly to Sheffield. It is 
now very difficult to secure mixed numbers at 102s. 6d., 
but quotations vary greatly, some makers quoting 105s. 
and even 110s. 


Iron-making Materials. 


Great strength continues to characterise the 
foreign ore trade. Consumers are more anxious than ever 
to arrange for deliveries over the winter, but their strenuous 
efforts to persuade sellers to guarantee delivery over the 
last quarter of the year meet with no success. With 
prospects of much shortage of tonnage and still higher 
freights, sellers very naturally refuse to commit themselves 
beyond a week or two ahead. Market quotations are 
strong on the basis of 32s. 6d., ex ship Tees, for Rubio 
of 50 per cent. quality. Freights, Bilbao to Tees, are 
quite 19s., and indeed it is doubtful whether more steamers 
could be fixed at that figure. A much steadier tone pre- 
vails in the coke trade. During the past few days con- 
sumers have shown more disposition to operate, but they 
still endeavour to purchase at lower rates than sellers 
are prepared to accept. When the new ovens at Warrenby 
are put into operation the coke produced will probably 
be stored and not thrown on the market. Durham average 
blast furnace qualities range from 25s. 6d. to 26s., delivered 
at the works. 


Iron Trade Wages. 


Another substantial advance in wages—the third 
this year—has been conceded to blast-furnacemen {on 
the North-East Coast. The ascertainment issued by the 
Ironmasters’ Association declared the average net selling 
price of No. 3 Cleveland pig iron for the past quarter 
to have been 64s. 0.54d. per ton. The ascertained price 
for the second quarter of 1915 was 58s. 7.30d. There was, 
therefore, an advance in price of 5s. 5.24d. per ton in 
the third quarter of 1915. In accordance with the sliding 
scale arrangement there will be an advance in blast- 
furnacemen’s wages of 6.75 per cent., which will raise 
the wages from 33.25 per cent. above the standard to 
40 per cent. above the standard. 


Manufactured Iron and Steel. 


Reports from all steel and iron manufacturing 
works this week agree in recording unprecedented activity 
in production. There is an enormous amount of work in 
hand, and although there has been a great improvement 
in the matter of outputs consequent upon the cooler 
weather, requirements are far ahead of the supply. All 
energies continue to be devoted to the execution of 
Government orders—British, French, Italian and Russian 
—of which several for various kinds of stuff have been 
placed in the last few days. Despite the unprecedented 
prices now ruling, it is said that in many cases private 
consumers are ready to pay a premium for the fulfilment 
of their requirements, so difficult is it to get private work 
executed whilst the demand for war material exists. 
These offers are very tempting, but manufacturers are 
overwhelmed with war work, and even if they were in a 
position to deal in any small way with private customers 
the approval of the War authorities would have to be 
obtained because the whole of the works on the North- 
East Coast are under State control. The following are 
among the principal market quotations :—Common iron 
bars, £11 10s.; best bars, £11 17s. 6d.; best best bars, 
£12 5s.; packing iron, £8; iron ship angles, £11 10s.; 
iron ship plates, £10; iron girder plates, £10; iron ship 
and girder rivets, £13 10s.; steel bars, basic, £11 15s.; 
steel bars, Siemens, £12; steel ship plates, £10; steel 
boiler plates, £11; steel ship angles, £9 15s.; steel 
sheets, singles, £11 15s.; steel sheets, doubles, £12; 
steel joists, £9 17s. 6d. to £10; steel hoops, £10 10s.; 
steel strip, £10 15s.—all less the customary 2} per 
cent discount. Heavy steel rails, £8 15s. to £9; steel 
railway sleepers, £10 to £10 10s.—net f.o.b. Cast iron 
railway chairs, £4 7s. 6d. to £4 10s.; cast iron pipes, 
lfin. to 24in., £7 to £7 5s.; 3in. to 4in., £6 10s. to £6 15s.; 
5in. to 8in., £6 5s. to £6 7s. 6d.; 10in. to 16in., £6 5s.; 
18in. to 24in., £6 5s.; cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d.—f.o.r. 
at makers’ works. Iron and steel galvanised sheets, 
24 gauge, in bundles, £18 per ton—less the usual 4 per cent. 


Shipbuilding and Engineering. 


The great activity in the kindred trades of ship- 
building and engineering shows no signs of diminishing. 
The progress as regards construction of merchant vessels 
recently has been very slow indeed, owing to the urgent 
Admiralty contracts, but it is now understood that 





builders are to be allowed to pay more attention to ship 
owners’ requirements. Whilst it is generally pe 
that naval work should receive first attention, there hie 
been a growing feeling that the position of affairs as 
regards the construction of merchant vessels has been 
unduly neglected. The vessels sunk by the enemy have 
not been made good, and it is felt that if the construction 
of merchant vessels is not speeded up, our position as 
ocean carriers might become somewhat precarious. The 
mercantile contracts booked before the war alone are 
sufficient to keep builders fully occupied for at least 
eighteen months. The engineering trades have an 
enormous .wmount of work on hand, and firms are operating 
their works to the utmost to meet the urgent demands 
made upon them, 


The Coal Trade. 


The general tone in the coal trade is a little 
stronger and brighter. Business still rules on quiet {ines, 
but there is a steady and well-sustained demand, a: go 
far as steams are concerned the best qualities are fully 
booked up for this month, and only limited supplics are 
available through second-hand holders. Licences to ship 
are being issued more freely for large coal, but sialls 
are still somewhat restricted. Best steams are firn at 
18s. 6d. through second-hand holders, whilst the collicries 
indicate a minimum of 19s. Steam smalls are plentiful, 
and the tone in this section is somewhat weak. S: cond 
steams move off steadily at late values. Gas coals are 
searce and firmly held, but Tyne prime qualitics are 
still suffering from the holding back of Italian orders |) ing 
to the extraordinary freights demanded for them. (king 
coals are in ample supply, and with only a moverate 
inquiry prices rule in buyers’ favour. Foundry coke js 
firm and in active demand, while gas coke stocks are 
reported to be considerable and licences difficult to 0! tain. 


Quotations are as follows :—Northumberlands: Best 
Blyths, 18s. 6d. to 19s.; second Blyths, 16s. 6d.; un- 
screened, 15s.; bunkers, 15s. to 15s. 6d.; best sinulls, 
lls. to lls. 6d.; households, 19s. to 20s.; Tyne prime 
steams, 17s. 6d. to 18s.; Tyne second steams, 17s.; special 
Tyne smalls, 14s.; ordinary smalls, Ils. Durhams; 


Best gas, 19s. to 19s. 6d.; second gas, 16s. 6d. to 17s.; 
special Wear gas, 20s.; smithy, 16s. to 16s. 6d.;) coking 
unscreened, 15s. 6d. to 16s. 6d.; coking smalls, 15s. 6d.; 
ordinary bunkers, 15s. to 15s. 6d.; best bunkers, 16s.; 
foundry coke, 28s. to 32s.; furnace coke, 26s.; gas coke, 
28s. to 30s. 


Improved Export Conditions. 


The many restrictions regarding coal exports 
have hit the coal trade very severely, but as the result of 
measures the Coal Exports Committee has now taken, 
traders may in future look for much more practical help 
than in the past. There have been numerous complaints 
of the slowness of the Committee in supplying licences 
even in cases where no question could arise as to 
the desirability of granting them. The Northern coal- 
owners have, however, been moving with a view to mini- 
mising the inconvenience to traders and the disturbance 
to trade which has resulted from the restrictions, and 
their efforts have met with success. The difficulty as 
regards the issue of licences for Norway deterred many 
merchants from tendering for an extensive railway 
contract, and the Advisory Committee brought the matter 
before the War Trade Department, with the result that 
a satisfactory assurance has been given. The Department 
states that it is always open to applicants for licences to 
ship to the Norwegian authorities to put forward full 
information as to the prices at which they will sell and 
buy the coal, and that these and any other arguments 
would receive the Export Committee’s due consideration, 
together with any other factors which they have to record, 
some of which are, of course, of more importance than the 
question of price. The Coal Exports Committee has also 
communicated some interesting information respecting 
the exportation of coal to South America. It is pointed 
out that when the Committee was first appointed it was 
necessary, in the interests of the home supply, severely to 
restrict the export of various classes of coal. The object 
aimed at having now been in an important degree attained, 
licences are now being granted with more freedom. ‘The 
communication further states: ‘‘ As there is some reason 
to believe that the facts as at present existing are not 
fully realised in the Northumberland district in so far as 
they relate to South America, I shall be glad if you will 
kindly bring it to the knowledge of traders that licences 
for the export of Northumberland coal and of foundry 
coke generally are now being freely recommended to 
South American ports. If in any case a licence is refused, 
this will doubtless be because the proposed consignee is 
unacceptable, and the same shipment to an approved 
consignee would probably be recommended for licences. 
These communications have given considerable satis- 
faction, and have created a feeling of hopefulness in coal 
export trade circles. 


Cleveland Miners’ Wages. 


The question of wages to be paid to the Cleveland 
ironstone miners was considered at a joint conference of 
their representatives and the’ mineowners this week, but 
no settlement was arrived at. A further meeting is to be 
held on the 25th inst., and in the meantime the Miners 
Executive will confer with the men in the district on the 
matter. The men, it will be recalled, received a special 
advance of 15 per cent. in May last under the terms of the 
Prime Minister's award, which stipulated that any advance 
accruing after that date should be merged in the special 
advance then given. Last July it was agreed between the 
mineowners and the men that 7} per cent. should be 
regarded as the amount merged under the ascertained 
price for the three months ended June. The _blast- 
furnacemen have received an advance of 6.75 per cent. 
under the ascertainment for the past quarter, and if @ 
similar settlement is effected with regard to the miners, 
there will be still ? per cent. of the 15 per cent. to be taken 
into consideration at the beginning of next year. 


Northumberland Agreement. 


An important supplementary _ sliding scale 
arrangement has been agreed upon by the Northumber- 
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Jand coalowners and the men. It provides that in con- 
sequence of the exceptional conditions now prevailing 
jhe maximum in the original claim is suspended, and that 
when the realised price of coal is above 10s. 8d. per ton, 
the supplementary scale shall apply. Under the old 
scale wages could not rise beyond 65 per cent. above the 
1879 basis, but now wages may advance to any figure 
py | per cent.-for every 14d. increase in the selling price 


of coal. 








SCOTLAND. 
(From our own Correspondent.) 


The Trade Position. 


GENERALLY speaking there has been no change 
of importance in industrial cireles in Scotland. The 
principal feature is, of course, the large and increasing 
demand for munitions, and between high-tensile shell 
steel bars and structural sections for arsenal requirements, 
the producing factories are exceedingly active, and makers 
have no need to look for fresh business. The question of 
deliveries of ordinary mercantile material is becoming 
acute, and in several quarters it is feared that this class 
of work is in imminent danger of being crowded out. It 
js recognised that so long as the mills are engaged on 
Government work, complaints are hardly in order, but 
at the same time there is a fairly general impression that 
with more judicious arrangements and readjustments 
here and there ordinary commercial enterprise would 
soon assume @ more satisfactory position. The flow of 
materials from American sources, too, is beginning to 
dry up through the glut of orders. Deliveries are running 
far behind and many exporters are now not in a position 
to promise delivery this side of the new year, and premium 
prices, and in some cases extremely high prices, are being 
quoted. The scarcity of tonnage also, is another disturbing 
feature. The shrinkage occasioned by the requisition of 
so many steamers by the Government has never been 
made good, and on many. routes much inconvenience 
has been caused. Very little is being done in the way of 
building new carrying tonnage, the feeling being that at 
the end of the war the market will be flooded with this 
class of vessel. In the meantime freights are unprecedented 
and in some eases prohibitive, and owners are reaping the 
benefit. There has been no change in the labour market 
for some time. Works still complain of a dearth of skilled 
labourers. There is a large demand for mechanical 
experts and also for workers in the finishing shops. If 
all the works could be fully manried a tremendous increase 
in outputs would result. The industrial position all 
round may be considered satisfactory under the present 
conditions, 


Scottish Dockyard Workers. 


A conference of Workers’ Union delegates repre- 
senting the skilled and unskilled workers employed in the 
Government dockyards in Scotland was held in Glasgow 
last Saturday. It was agreed to request the Admiralty 
to grant (1) a minimum wage of 30s. per week to all 
unskilled labourers employed in Scottish dockyards ; 
(2) a minimum of 34s. for skilled labourers ; (3) overtime 
payment for work done in excess of fifty-six hours per 
week ; (4) all ‘‘ skilled’? work to be paid for at ‘* skilled ” 
rates; and (5) the payment of tradesmen’s rates to 
ropemakers. 


Timber. 


Business in the timber trade is well maintained. 
The issue of the quarterly list of stocks held in the Clyde 
admits of comparison being made with last year’s trading. 
Up to September 30th the import exceeds last year’s 
figures by about 17,500 loads, due largely to unusually 
heavy imports of spruce deals from Canada. Stocks on 
hand at this date exceed those at the same date last year 
by about 7000 loads. The position from a statistical 
standpoint is satisfactory, and a further rise in quotations 
is anticipated. 


Pig Iron. 


There has been no apparent alteration in the 
Seotch pig iron trade during the past week. The number 
of furnaces in blast remains at seventy-two, five more 
than at the corresponding period last year. New business 
shows little sign of expansion, and makers are adhering 
to their recent quotations. The consumption of hematite 
qualities continues heavy, but other qualities are not 
too well supported and are slow to move. The warrant 
market has been very quiet throughout the week. In 
the absence of speculative support and owing to some 
realising sales, prices have receded somewhat. Cleveland 
iron closed at 64s. 2d. per ton cash buyers, compared with 
64s. 11d. per ton in tlie preceding week. Warrant stores 
now stand at 138,143 tons, compared with 106,511 tons 
at this time last year. 


Quotations. 

The prices of Scotch makers’ iron are practically 
unchanged, and are quoted as follow :—Monkland, f.a.s. 
at Glasgow, No. 1, 79s.; No. 3, 78s.; Govan, No. 1, 79s.; 
No. 3, 77s. 6d.; Carnbroe, No. 1, 82s.; No. 3, 78s.; Clyde, 
No. 1, 84s. 6d.; No. 3, 79s.; Gartsherrie, Summerlee, 
Calder and Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glen- 
garnock, at Ardrossan, No. 1, 85s.; No. 3, 80s.; Eglinton, 
at Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dal- 
mellington, at Ayr, No. 1, 8Is.; No. 3, 79s.; Shotts, at 
Leith, No. 1, 85s.; No. 3, 80s.; Carron, at Leith, No. 1, 
S6s.; No. 3, 81s. per ton. 


Finished Iron and Steel. 


Great activity prevails at the various iron and 
steel works in Scotland, and while their resources are 
great, they are, nevertheless, insufficient to meet the 
demands made upon them. The requirements of the 
British and Allied Governments are increasing almost 
daily, and in view of need of quick delivery ordinary 
merchant work is progressing slowly. Steel makers 


report that great pressure exists for delivery of materials 
of all kinds, and mills are taxed to their utmost capacity. 
Shell bar is almost monopolising the output from the 





sectional mills. The export demand with the exception 
of that of France is quiet. Black sheet makers are receiving 
numerous orders, the fulfilment of which is urgently called 
for, and there is no lack of work, particularly in the heavy 
department. The fall in the price of spelter has not as 
yet had the desired effect on the thin sheet department, 
the galvanised sheet trade continuing inactive. Recently 
prices of sheets have been advanced, and 7 to 11 b.g. are 
now quoted £12 7s. 6d., less 24 per cent., delivered Glasgow 
warehouse. Malleable iron makers are handicapped to 
some extent by a shortage of labour, but their outputs 
are large in the iron as well as in the steel department, 
and there is always an abundance of specifications on hand. 
The difficulty, in fact, is to give delivery, and orders are 
considerably in arrears in many cases. Prices are firm, 
particularly as regards steel bars manufactured from 
American billets, for which prices are high and freights 
very costly. Few, if any, of the makers are doing business 
below £11 5s. per ton, less 5 per cent. for ‘‘ Crown” 
quality bars for home delivery, and the prices for export 
are also very firm. Makers of wrought iron and steel 
tubes are feeling the effect of a poor export inquiry, and 
while the business on home account is fairly large, it in 
no wise compensates for the loss of the former. 


The Coal Trade. . 


Very little change is reported in the Scotch 
coal trade. The delay in getting clearance, owing to the 
shortage of labour and other irregularities, is still very 
keen. There is, however, a slightly better feeling in the 
trade, and hopes are entertained of an early improvement. 
In the West of Scotland district round coal has been in 
better request, and although some qualities are slow to 
move prices are inclined to stiffen. Smalls are moving 
off with fair regularity, all sizes being in moderate demand, 
with double nuts the principal feature. Conditions in 
Fifeshire are rather better on the whole, tonnage being 
more plentiful. Collieries have little trouble in handling 
the business, as outputs are good, but the undertone is 
still a little uncertain. Screened navigations and first 
and third-class steams are the qualities mostly in demand. 
Business in the Lothians is also improving, though some 
collieries are still looking for prompt business. Generally 
speaking, however, the collieries are well booked for 
early delivery, and quotations are inclining upwards. 
Under the circumstances shipments are very well main- 
tained, and the aggregate clearances from Scottish ports 
during the past week amounted to 240,612 tons, com- 
pared with 207,440 tons in the preceding week and 263,678 
tons in the corresponding week of last year. Ell coal is 
quoted, f.o.b. at Glasgow, 17s. to 17s. 6d.; splints, 18s. 
to 24s.; navigations, 21s. to 22s.; steams, 16s. to 17s.; 
treble nuts, 17s. 9d. to 18s. 6d.; doubles, 17s. 6d. to 18s.; 
singles, 16s. to 16s. 3d.; best screened navigations, f.o.b. 
at Methil or Burntisland, 21s. to 22s.; and best steams, 
f.o.b. at Leith, 15s. 6d. to 16s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


THE coal trade continues to suffer from depres- 
sion, the only department in which there is any activity 
being the house coal section, and here the demand is 
heavy, and collieries find it very difficult to cope with 
requirements. Otherwise the trade is in a stagnant 
condition. There are practically no new orders about 
for supplies abroad, and tonnage is very inadequate even 
to lift the coals which exporters have contracted to send 
abroad. All last week there were stoppages at various 
collieries owing to the fact that owners could not clear 
wagons, and there were several pits idle in the early part 
of this week. Freight rates are high, but below the record 
figures paid recently, which shows that merchants are not 
so anxious or hard pressed to get orders away and that 
fresh business is not coming along. The comparatively 
heavy chartering of last week has not made any difference 
to the market, which is a further indication of the weakness 
prevailing. Coals are so plentiful and loading berths so 
easily obtainable that tonnage is readily absorbed, without 
the slightest effect in the direction of improving values. 
Contracting over 1916 also appears to be as far off as ever 
and it is evident that colliery owners realise that the 
present depression has robbed them of all chance of securing 
the high figures expected a month ago for supplies over 
next year. At that time 27s. 6d. was indicated as the 
price for ordinary second Admiralty large for business 
over a long period, but now colliery owners mention the 
price of 24s. to 25s. These prices, however, are still 
several shillings above buyers’ ideas. 


Coalowners and the Budget. 


The new Budget proposals, more particularly 
that dealing with excess profits taxation, were considered 
last week by the Parliamentary Committee of the Mining 
Association of Great Britain. There were about six 
representatives from South Wales at the meeting, and 
they put forward the case as it bears upon the industry 
in this district. Of course, the incidence of taxation is 
very uneven, but there are several undertakings in this 
district which will be exceptionally hard hit and handi- 
capped by the excess profits taxation proposals. They 
are the concerns which for many years past have done 
badly owing to underground troubles, and have not only 
been unable to pay a dividend on their ordinary shares, 
but have for a number of years passed their preference 
dividend. During the past year or so they have done 
better, and will therefore have to bear a relatively heavier 
burden under the new Budget proposals than the com- 
panies which have been in a highly prosperous condition 
for many years past. The Committee was of opinion 
that the allowance of 6 per cent. on capital, which had 
been unremunerative in the three years prior to the war, 
was inadequate in case of colliery undertakings and that 
the allowance should be increased to 10 per cent. It 
was further urged that wider powers should be given to 
the tribunal to be set up to which appeal can be made in 
order that the tribunal could deal more fairly in cases 
deserving of special consideration. 





Period of Credit. 


The action of South Wales colliery owners in 
giving notice that for all contracts and sales of coals 
entered into from now. on for shipment f.o.b. on and after 
January Ist next, the terms of payment will be net cash 
against invoice, less } per cent. at the option of the seller, 
is creating strenuous opposition among buyers generally. 
The subject came up for discussion at a special meeting 
of the Cardiff Chamber of Commerce on Tuesday, the 
meeting being private in order that the members could 
with more freedom thrash out the question. At this 
meeting a protest signed by the principal buyers in Cardiff 
and elsewhere was read, in which the signatories expressed 
their objection to any change being made without con- 
sulting the buyers. The meeting ultimately carried by 
an overwhelming majority a resolution protesting against 
the action of “ certain colliery owners” in seeking to 
alter the recognised terms of credit which have been in 
force for so many years, and pledged itself to resist their 
action. A committee was appointed to carry the resolu- 
tion into effect. 


House Coa! Supplies. 


The question of securing supplies of house coal 
during the coming winter for the poorer members of the 
community has been the subject of discussion at a special 
meeting of the Food and Fuel Committee of the Cardiff 
Corporation. Last winter as much as 40s. per ton had 
to be paid in Cardiff for best house coals, a figure which, 
considering the proximity of the city to the coalfield, 
strikes most people as being utterly unreasonable. The 
fact is, however, that the production of best house coals in 
South Wales is but a very small percentage of the whole 
output from this coalfield. The weakness of the Coal 
Prices Limitation Act is that the middleman is not under 
obligation to limit his price, and therefore the Board of 
Trade suggested that the Cardiff Corporation should 
consider whether an arrangement with the coal merchants 
to limit their prices might not be practicable. The South 
Wales coalowners, when they first started upon their 
scheme for ensuring supplies for home consumption, 
proposed arranging with the middlemen for making sure 
that consumers got their supplies at a reasonable figure, 
but so far this proposal has not matured. The Corporation 
Food and Fuel Committee has decided first to approach 
the coal merchants, but suggestions were thrown out 
that benefit societies, clubs, and various bodies should 
combine to purchase trucks of coal from the colliery 
companies. By doing so householders could secure 
coals delivered at 27s. at the outside figure for practically 
best qualities, as compared with 33s. or 35s. through the 
coal merchants. 


Foreign Coal Exports. 


The scarcity of tonnage and the temporary 
suspension of work at collieries last week is reflected 
in the returns of foreign coal exports from South Wales 

orts. The total shipments from the ports of Cardiff, 
Newport, Swansea and Port Talbot amounted to 357,339 
tons, as against 470,104 tons in the corresponding period 
of last year, a decrease of 112,765 tons. From Cardiff 
alone exports were 211,468 tons, as against 343,914 tons, 
a decrease of 132,446 tons. Shipments were heavy to 
Genoa, to which 31,233 tons were sent. Newport dis- 
patched 50,595 tons, as compared with 68,818 tons, a 
falling off of 16,223 tons. From Swansea shipments 
were 64,184 tons, as against 37,168 tons a year ago, an 
increase of 27,016 tons, while Port Talbot accounted for 
31,092 tons, as against 22,204 tons, an increase of 8888 tons. 


Current Business. 


Ordinary day-to-day business is at a low ebb. 
Even quotations in the ordinary sense have disappeared, 
as owners feel that to put out prices is not likely to attract 
business, and they are not likely to quote the figures 
which they would accept under pressure in order to stop 
their pits from working, as this would only be against their 
own interests. Under the circumstances it was only 
possible for a buyer with ready tonnage accurately to 
test values, and as such people, are scarce it has been 
difficult to get at values. Tonnage is coming along a 
little better, but so slowly as to have no perceptible effect 
upon the market, and coals of all classes are on offer with 
conspicuous freedom. Ordinary second Admiralty large 
were offered at 19s. and could be bought at a lower 
figure, while best black veins were about on the same 
mark. Western Valleys were in the neighbourhood of 
18s. to 18s. 6d. and Eastern Valleys from 17s. to 18s. 
Dry coals were a shade steadier than other classes and 
were about 23s. to 24s. for the best and 21s. 6d. to 22s. 6d. 
for ordinary qualities. Bituminous coals were quiet, 
while smalls were extremely slow to move off. Best 
bunkers were hardly worth 12s., with seconds Ils. to 
lls. 6d., and cargo sorts from 7s. to 9s. 6d. Patent fuel 
is rather lower in quotation at 31s. to 33s., and cokes have 
eased down, but pitwood is firm at the enhanced price of 
39s. to 40s. 

LATER. 


The coal market continues to develop weakness. In 
some cases owners, rather than accept very low prices, 
have stopped work at the pits, while in others extremely 
reduced figures have been taken in order to secure prompt 
orders and avoid suspension of pit working. The tonnage 
outlook shows no improvement, while business is almost 
entirely restricted to shipments on contract account and 
for foreign depéts. Supplies of all classes are heavy. 
Ordinary second Admiralty large is obtainable round about 
18s. to 18s. 6d., while dry coals have lost some of their 
steadiness. Best qualities are about 23s. to 24s., but 
ordinary descriptions range from about 20s. to 22s. 
Monmouthshires are extremely irreguiar, and there have 
been more pit stoppages in this area than in other districts. 
Best black veins and Western Valleys are worth about 
18s. to 19s. and best Easterns 17s. 6d. to 18s., with inferior 
Easterns ranging down to 16s. 6d. Bituminous coals are 
slow, and small coals are very sluggish. Best bunkers 
meet with scarcely any demand. Quotations range about 
12s. to 13s., but there are no buyers at these figures, and 
it is doubtful whether more than 11s. 6d. could be obtained, 
with second qualities about 10s. 6d. to 1ls. Cargo sorts 
rule from 7s. to 9s. 6d. Patent fuel and coke are rather 
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on the easy side, but pitwood is firm and up to 42s. has 
been paid for supplies consisting of half sixes and-half 9ft. 
lengths. 


Nominal Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 19s. to 20s.; ordinaries, 
18s. to 19s.; best drys, 23s. to 24s.; ordinary drys, 21s. 6d. 
to 22s. 6d.; best bunker smalls, 12s. to 13s.; best ordinaries, 
lls. to 12s.; cargo smalls, 8s. to 9s. 6d.; inferiors, 7s. to 
8s.; washed smalls, I4s. to l6s.; best Monmouthshire 
black vein large, 19s. to 20s.; ordinary Western Valleys, 
18s. to 19s.; best Eastern Valleys, 18s. to 18s. 6d.; seconds, 
17s. to 18s. Bituminous coal: Best households, 23s. to 
24s.; good households, 22s. to 23s.; No. 3 Rhondda large, 
2ls. to 22s.; smalls, 15s. 6d. to 16s. 6d.; No. 2 Rhondda 
large, 16s. to 17s.; through, 15s. to 16s.; smalls, lls. to 
12s.; best washed nuts, 25s. to 27s. 6d.; seconds, 21s. to 
24s.; best washed peas, 20s. to 21s.; seconds, 18s. to 19s. 
Patent fuel, 31s. to 33s. Coke: Special foundry, 40s. to 
42s.; good foundry, 37s. to 38s.; furnace, 28s. to 32s. 
Pitwood, ex ship, 39s. to 40s. 


Newport (Mon.). 


An easy market has prevailed all the week on 
account of the dearth of ready tonnage. Many collieries 
have had to work short time owing to the difficulties 
in regard to wagons. As a consequence, spot coals have 
been cheap, and there has been conspicuous irregularity 
in values, which‘are little more than nominal. Approxi- 
mate quotations :—Steam coal: Best Newport black 
vein large, 19s. to 20s.; Western Valleys, 18s. to 19s.; 
Eastern Valleys, 18s. to 18s. 6d.; other sorts, 17s. to 18s.; 
best smalls, 12s. to 13s.; seconds, lls. to 12s. Bituminous 


coal: Best house, 22s. 6d. to 23s.; seconds, 20s. 6d. to 
21s. 6d. Patent fuel, 30s. to 31s. Pitwood, ex ship, 39s. 
to 40s. 

Swansea. 


Anthracite coals have not suffered like steam 
qualities, but have well maintained prices: The inquiry 
for these descriptions continues good and coals are far 
from being plentiful. Large and machine-made descrip- 
tions rule firm, but weakness is prevalent in duff more 
particularly. Approximate prices :—Anthracite: Best 
malting large, 33s. 6d. to 35s. 6d.; second malting large, 
33s. to 33s. 6d.; big vein large, 34s. to 35s.; red vein 
large, 27s. 3d. to 28s.; machine-made cobbles, 41s. to 


43s.; French nuts, 43s. 6d. to 45s.; stove nuts, 41s. to 
42s. 6d.; beans, 32s. to 33s. 6d.; machine-made large 


peas, 19s. to 20s.; rubbly culm, 9s. 9d. to 10s. 6d.; duff, 
3s. 6d. to 4s. Steam coal: Best large, 19s. 6d. to 24s.; 
seconds, 17s. to 18s. 6d.; bunkers, 14s. 6d. to 15s. 9d.; 
smalls, 7s. to 9s. Bituminous coal: No. 3 Rhondda large, 
23s. 3d. to 25s. 9d.; through and through, 19s. 6d. to 
21s. 6d.; smalls, 16s. 3d. to 17s. Patent fuel, 27s. 6d. to 
28s. 


Tin-platers’ Wages. 


A special meeting of the Tin-plate Conciliation 
Board was held at Swansea last week to consider the 
applications made by the trade unions for an advance of 
15 per cent. in wages on the total earnings after including 
the war bonus in March last. The meeting failed to 
agree, but reassembled on Monday last, when it was 
arranged that the following percentage should become 
operative from that day, the old war bonus being altogether 
excluded :—On wages up to 20s., 25 per cent.; 20s. 1d. up 
to 30s., 20 per cent.; 30s. Id. to 40s., 15 per cent.; and 
40s. ld. upwards, 10 per cent. This arrangement stands 
good until the end of next June. Representatives of the 
South Wales Siemens Steel Association and of the British 
Steel Smelters’ Union met at Swansea on Monday, when 
Mr. John Hodge, on behalf of the men, submitted an 
application for measures identical with those granted 
by the tin-plate manufacturers to the men engaged in 
that industry. The employers agreed to the application, 
so that peace is, so far as can be seen, assured in both the 
South Wales tin-plate and Siemens steel industries to 
June 30th, 1916. 


Tin-plates, &c. 


A rather steadier tone is shown in tin-plates. 
Shipments last week were heavier and stocks have been 
reduced. Other trades are working at high pressure, the 
greatest activity prevailing in the local iron and steel 
trades. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate and other quota- 


tions: I.C., 20 « 14 x 112 sheets, 18s.; L.C., 28 20 x 
56 sheets, 18s. 6d.; I.C., 28 « 20 112 sheets, 36s.; 
I.C. ternes, 28 x 20 x 112 sheets, 32s. 6d. to 33s.; 
galvanised sheets, 24 g., £18 in bundles; block tin, 


£149 per ton cash, £150 10s. per ton three months ; copper, 
£73 17s. 6d. per ton cash, £74 5s. per ton three months. 
Lead: English, £25 per ton; Spanish, £24 10s. per ton ; 
spelter, £68 per ton. Iron and steel :—Pig iron: Standard 
iron, 64s. 13d. cash, 64s. 6d. one month; hematite mixed 
numbers, 95s. cash, 95s. 6d. one month ; Middlesbrough, 
64s. 63d. cash, 64s. 1ld. one month ; Scotch, 70s. 6d. cash 
71s. one month; Welsh hematite, £5 5s. to £5 7s. 6d.; 
East Coast hematite, nominal; West Coast hematite, 
nominal. Steel bars: Siemens, £7 5s. to £7 10s.; Bessemer, 
£7 2s. 6d. to £7 7s. 6d. Steel rails, heavy sections, £9 2s. 6d. 
per ton. 








SHEFFIELD. 
(From our own Correspondent.) 
Private Trade and Railways. 


THERE are merchants in this district who will tell 
you that, apart from war requirements, there is no trade 
just now, and there are iron and steel manufacturers who 
say the same thing. That statement is true when present 
conditions are compared with what they were expected 
to be as a result of the campaign commenced in the early 
days of the war with a view of capturing enemy markets, 
and with the enormous amount of business which has 
every week to be rejected. But, as I have been able 


plainly to indicate from time to time, the margin of general 





trade, especially oversea trade, has been by no means run 
off yet. One frequently hears the opinion expressed that 
the day cannot be far distant when the current of private 
business will cease altogether, and whilst that may easily 
prove to be a true forecast, manufacturers still have a 
good deal of this class of trade to be going on with. What 
is troubling them most at the moment is the terribly con- 
gested state of things at the railways. Recently a com- 
plaint was made that whilst the “ speeding-up”’ process 
was constantly being preached in the works, which are 
running seven days to the week, the railway goods yards 
closed up on Saturday until Sunday midnight, thus adding 
to the accumulation of traffic. The complaint, however, 
is not justified. From what I learn, in some directions, 
notably Manchester and Birmingham, no goods are 
accepted—except Government traffic—after Friday even- 
ings of each week, or, if accepted, are not handled until 
Monday morning, and in the meantime the railway 
companies endeavour to grapple with the accumulations 
of the week, though the experience of manufacturers and 
their waiting customers is that they seldom succeed in 
clearing the outward and inward congestion. 


Wanted—An Inquiry. 


Railway companies are admittedly much harassed 
in their endeavours to serve the Government and private 
interests too. In some ways they are doing well. Cer- 
tainly they are performing prodigies from a national point 
of view, and the country’s gratitude is due to them for that. 
But what the manufacturer, not being a “ controlled” 
firm and struggling to keep up his end in the general home 
and oversea markets is asking himself is whether the exist- 
ing state of traffic congestion, of which he is the particular 
victim, is due entirely to unavoidable circumstances, or, 
in part, to the fact that railway companies are not getting 
the best out of their own systems. This seems a point of 
view worth considering. At the beginning of the war one 
often heard the remark passed in this district that the great 
armament firms, for instance, were running at “ full 
capacity,” but since then the output has been simply 
amazingly increased. I touched upon that subject the 
other week when showing the proportionately decreased 
establishment expenses of those works. How was that 
increase brought about ? By close co-operation between 
the Government, the directorates of those concerns, and 
the leaders of the men’s unions. That is how it was done. 
Then it was said that only a few, comparatively, of the 
private firms could be converted into munition factories. 
What is the actual fact ? That only a few, comparatively, 
have not been so converted, either wholly or partially. 
The Government has entered into a working arrangement 
with the railway companies, but can it be said that the 
speeding-up principle has been applied to all departments 
of every system ? It would be difficult to persuade manu- 
facturers that it has been. They see little evidence of it, 
wherever the fault may be. The insuperable difficulties 
in the way of maintaining private home and export trade 
in the iron and steel industry are sufficiently numerous 
without the addition of those which, with a little closer 
attention to practical organisation, and a determined 
attempt to “‘ speed up” in every seperate department of 
railway service, might, perhaps, be obviated. The rail- 
ways, I repeat, are doing great things, so were the big 
steel works twelve months ago, and the revolution which 
has been since brought about with regard to the latter 
should not be impossible of accomplishment on the rail- 
ways. A thorough inquiry, on businesslike lines, without 
the assistance of red-tapeism in any shape or form, into 
the question of whether each grade of railway servants 
is doing the best work of which it is capable might possibly 
bring about as surprising an improvement in the railway 
service as resulted from a similar movement in the steel 
industry. At present the opinion of many is that there 
are serious leakages, and that to these must be attributed, 
in large measure, the traffic congestion which is paralysing 
the attempts of manufacturers to keep the flag of private 
trade flying. 


Import and Export Statistics. 


An analysis of the official returns of trade during 
September, so far as they relate to the industry of this 
particular district, does not lack evidence of a recovery in 
exports—in some directions at any rate. Iron and steel 
manufacturers mark an increase, as compared with Sep- 
tember, 1914, of over three quarters of a million sterling. 
Take pig iron. The exports to the Netherlands rose from 
£3412 to £20,477, those to Italy from £2414 to £99,248, 
and those to Canada from £1945 to £17,823. For Sep- 
tember of last year no pig iron appeared to have been 
exported from this country to France, but during last 
month the value was £54,594. Exports to the United 
States, however, fell away from £127,225 to £36,558. The 
export of wrought iron bars, rods, angles, and shapes rose 
from £12,438 to £22,322 in the case of British East Indies, 
and British South Africa doubled its requirements of that 
kind. The value of tires and axles sent oversea last month 
was £42,271 compared with £19,749 in September, 1914. 
Russia bought steel bars, angles, rods, and shapes to the 
value of £32,418, against £4411 a year ago, but France 
raised her requirements of these things from £625 to 
£385,193, and ‘“‘ other countries ’’ from £20,951 to £45,018, 
the total under this particular head being £558,523, con- 
trasted with £140,844 a year ago. Cutlery exports fell 
away to the extent of about £10,000, and implements and 
tools to about the same amount, mining tools also showing 
a decline, but France increased her orders for cutlery from 
£626 in September, 1914, to £3650 last month. The fact 
is that cutlers are too busy on home and Government work 
to pay over-much attention to foreign markets just now, 
and the fall in the export, implements, and tools is easily 
understood—we require these things ourselves. For the 
same reason a drop of £12,600 in the export of machinery 
causes no surprise. In normal times Sheffield plays an 
important part in the export of railway carriages and 
wagons, but works specialising in this branch of industry 
are now devoting themselves to turning out military field 
equipment, which in part accounts for the fact that the 
export of railway carriages dropped by £30,761 and of 
railway trucks by £137,221. The manner in which the 
Navy dominates the sea, leaving our industries free to 
draw upon the world for special requirements at a time 
like the present, is emphasised by some of the details in 
imports during the past month. Thus, pig iron imports 





increased by £51,851, wrought iron bars, angles, rods, and 


shapes by £63,598, hoops and strips £53,992, tubes, | »ipes, 
and fittings £78,180, bolts and nuts £12,144, steel ingots 
and billets by £336,066, steel bars, angles, and shapes 
£133,904, implements and tools £35,522, and machinery 
by £583,889. A particularly interesting feature is that 
whilst the imports of iron ore decreased by 55,853 tong 
the value increased by £87,776. Sweden almost quad. 
rupled in value her exports to us of forge and foundry 
iron, of which things the United States sent us £6066 
against only £438 in September, 1914. Chile and * other 
countries’ each about doubled the value of copper ore 
shipped to us, and from the United States we imported 
basic pig to the value of £15,872, against nil a year ago. 
In 1913 Germany sent us blooms, billets, and slabs to the 
value of £106,601 and Belgium £57,982, together £164,583, 
but as a set-off against this loss in imports the United 
States last month sent us blooms and billets to the value 
of £275,813, compared with £4278 in September, 1914. 








COMBINED STREET SWEEPER AND 
SPRINKLER. 


STREET-SWEEPING machines are usually preceded by 
sprinkling wagons—in dry weather—to lay the dust, but 
a machine has recently been introduced in America 
which simplifies the operations and provides for performing 
both functions at once. The frame is of steel, of triangular 
form, covered with a steel deck. The rear axle is geared 
to a diagonal countershaft carrying the sprocket for the 
chain which drives the broom shaft. At the rear end of 
the frame is placed a cylindrical tank of 175 gallons 
capacity. The water from this is led to a perforated pipe 
parallel with and in front of the broom. A lever at the 
driver’s seat operates the valves, and the amount of water 
delivered may be regulated according to the requirements 
for laying the dust. The consumption of water is said 
to be considerably less than where a regular sprinkler 
wagon is employed. The machine, which weighs about 
2500 lb., is drawn by two horses. It is built by the 
Studebaker Corporation, of South Bend, U.S.A., and is 
in use in several cities. 








ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 


Headquarters : Chester House, Eccleston-place, S.W. 
Correspondence : Marconi House, Strand, W.C. 
Technical instruction (by kind permission of Colonel A. EF. 
Le Rossignol, R.E.) will be continued at Headquarters 
of London Electrical Engineers, 46, Kegency-street, 

Westminster, S.W. 


COMPANY ORDERS. 


By Lieut.-Colonel C. B. Clay, V.D., Commandant, for week 
commencing October 18th, 1915. 


Drills, 6.15 to 7.15, 7.15 to 8.15 p.m. 

Monday, October 18th.—Section 1, 
Squad. 

Tuesday, October 19th.—Section 2, 
Shooting. 

Thursday, October 21st.— Section 3, Technical ; 
Shooting. 

Friday, October 22nd.—Section 4, Technical ; 
Squad. 

Signalling Class Mondays and Fridays, but members will 
attend Technical Classes Mondays and Fridays with their 
Sections. 

Recruits attend on Mondays and Fridays. 

Members will fall in for all drills at the new Headquarters, 
Chester House, Eccleston-place, 5.W., on and after Monday, 
October 18th. 

General Sir O’Moore Creagh, V.C., G.C.B., G.C.S.1., has 
appointed Mr. R. W. T. Corbett and Mr. Hughes-Hallett Platoon 
Commanders. Mr. Corbett will take charge of No. 3 and 4 
Section, and will also superintend the musketry for the Company. 
Mr. Hughes-Hallett will take charge of No. 1 and 2 Section and 
also the signalling. 

Mr. J. W. Roger promoted Section Commander No. 4; Mr. 
H. de P. Birkett promoted Section Commander No. 3; Mr. 
P. F. Allen promoted Section Commander No. 1; and rank 
in seniority in above order. 


Technical ; Section 4, 


Technical; Section 3, 
Section 2, 


Section 1, 


E. G. FLeMInea, ; 
Company Commander and Acting Adjutant. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Owi1ne to the difficulty of obtaining men and youths for 
factory work, female labour is now extensively used. While 
this is not out of the common in ammunition factories and 
brass shops, it is an innovation in the machine tool trade. 
H. W. Ward and Co., Limited, of Birmingham, introduced 
female labour some time ago in the capstan section and machine 
shops at both their Lionel-street and Bournbrook Works, and 
have found it quite satisfactory on repetition work. 











THE MANAGEMENT OF BorLers.—We have received a copy 
of Mr. Stromeyer’s annual Memorandum to the Manchester 
Steam Users’ Association which has just been published. lhe 
last edition of his ‘* Advice to Boiler Attendants ” having run 
out of print, he has issued an amended edition which is reprinted 
in the Memorandum, and is followed by comments which might 
be termed “‘ Advice to Owners of Steam Boilers.” He discusses 
in detail the several boiler expenses, such as coal bill, repairs 
and renewals of boilers, stokers, feed-water heaters and econo- 
misers, and in a general summary he shows that the annual 
expenses for an average size boiler may, under favourable 
conditions and good management, be as low as £394 per annum, 
and as high as £700 if adverse conditions are coupled with bad 
management. The sources of these expenses and the means 
for reducing them are discussed in the concluding portion of the 
Memorandum, which deals with the smoke nuisance, with 
burning qualities of coal, the clinkering qualities of their ashes, 
with the wasting of fire-brick furnaces and with grease, seale 
and corrosion. A few additional observations on steam pipes, 
kiers and odd steaming vessels conclude the monograph. 
The Memorandum is an excellent summary of all that is known 
about the management of steam boilers, and we strongly advise 
all boiler owners to obtain a copy and see that their boiler 
attendants read and understand it. 
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BRITISH PATENT SPECIFICATIONS. 


When an ti tion is ated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 





drawings. : 
Copies of Specifications be obtained at the Patent-office Sale 


Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 


each. 
The date first given is the date of application ; the second date at 


the end of the abridgment ts the date of the advertisement of the 
acceptance Of the complete Specification, 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 


notice at the E *atent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


19,492. September 5th, 1914, — INTERNAL CoMBUSTION 

‘’ENcINE WITH Exeorricatty Driven CHarcinc Pump, 

Allgemeine Elektricitéts Gesellschaft, Berlin, N.W. 40, 
Germany. 

The invention consists in that the electric motor is auto- 
matically changed over by electrical means to a current generator 
from an accumulator immediately the current generator has 
reached the driving voltage of the accumulator or of the electric 
motor. A is the rotary charging — It is driven by an 
electric motor B, which can be coupled electrically with a 
generator C driven by the engine. In starting the motor receives 
current only or partly from an accumulator. In Fig. 2 A again 
represents the pump, B the electric motor and C the current 
generator ; D is the accumulator. The latter supplies the 
current for the initial excitation of the fields E or F of the motor 
B and the generator C, while the armature current for the motor 
B is constantly supplied by the generator C. When the voltage 
of the generator reaches the driving voltage of the accumulator 
or of the motor, the accumulator D and the generator C are 


N° 19, 492. 


























automatically brought in parallel by a differential switch G. 
This acts in such a manner that merely upon the excitation of 
a magnet H it maintains the armature J under spring action 
attracted by the current of the accumulator D, flowing through 
the conductor K, whereby the conductors L M of the generator 
€ are interrupted. When the excitation of the magnet is 
destroyed by the current of the dynamo C brought to the full 
voltage, the switch permits the armature J to drop, whereby 
the conductors LM are connected, in whose magnet conductor 
the current acts in the opposite way to the current. of the magnet 
conductor K. The current of the dynamo C then excites the 
fields E and F. If the voltage conditions permit it and the 
switch G is retained in the lower position, it is possible with 
this method of connection to charge the accumulator D by the 
current of the dynamo C. ‘Two modifications are described.— 
September 22nd, 1915. 


2245. February llth, 1915.—-ImPROVEMENTS IN THE IGNITION 
or INTERNAL ComBusTION ENGrIneEs, The Thomas Trans- 
mission, Limited, and J. G. P. Thomas, 14, Leonard-place, 
High-street, Kensington, London, W. 

The considerable vacuum arising in the induction pipe of 
an internal combustion engine is made use of in this invention 
for controlling the timing of the ignition of the engine. A is 
the magneto of the engine. The spark control lever B is operated 
automatically according to the pressure in the suction pipe C. 
For this purpose there is provided an auxiliary cylinder D, in 


N° 2245 
















































































which slides a piston E connected with the lever B. The cylinder 
1s Joined by a tube F to a point in the induction pipe intermediate 
between the branching of the pipe and the throttle valve G. 
"he vacuum in the cylinder D tends to draw the lever B down- 
wards so as to advance the ignition while the pull of the piston 
1s resisted by a suitably adjusted spring H. The pipe F is made 
of considerable length and small bore so that its area is not 
large in comparison with the area of the cylinder D. Hence 





slight movement of the piston E involves a setting in motion of a 
considerable volume of gas in the tube at a high velocity. This 
tends to damp down oscillations of the spark control lever 
which might otherwise occur. The strength of spring H and 
the size of the piston E are so adjusted that when the engine 
is running at full speed with the throttle wide open the vacuum 
beneath the piston E is sufficient to cause the ignition to be 
advanced to the required extent.—-September 22nd, 1915. 


6069. April 22nd, 1915.—Propuction or Liguip FuEL 
PARTICULARLY SUITABLE FOR USE IN HIGH-SPEED INTERNAL 
ComBusTIon EnerneEs, Hall Motor Euel, Limited, 7, Grace- 
church-street, London, E.C. 

As a result of experimental research, the patentees have 
ascertained that, if the gases and vapours resulting from the 
cracking of hydrocarbon oil over a wide range of temperature 
be rapidly compressed together whilst in a heated state and 
while in vaporous condition, chemical changes take place which 
result in the production of high yields of the more volatile 
hydrocarbon spirit and that this chemical change is accompanied 
by an absorption of heat which is characteristic of the reaction. 
By virtue of this volatility at low temperature and of the high 
ratio of carbon to hydrogen the liquids thus produced form a 
very valuable and superior fuel for high-speed internal com- 
bustion engines. The invention therefore consists in subjecting 
the gases and vapours resulting from the cracking and gasifying 
of hydrocarbon oils to increase of pressure under substantially 
adiabatic conditions whilst the gases and vapours are in a heated 
state, and subsequently condensing the products so formed. 
It has been found that when the admixture of permanent gases, 
vapours and liquid, carried in suspension as a mist, which are 
left after the products of the cracking have been cooled to about 
200 deg. Cent. are compressed in an ordinary single-stage 
compressor, instead of the rise in temperature which would be 
expected in raising the pressure of the mixed products there is 
an actual fall in temperature. This fall in temperature results 
on the compression of these more volatile decomposition pro- 
ducts whatever oil be employed, and within wide ranges of 
cracking temperature. Moreover, the difference in temperature 
between the products of decomposition of the oil entering the 
compressor, at normal pressure, and the products leaving the 
compressor at elevated pressure, is greater the higher the tem- 
perature of the gases entering the compressor within the ranges 
with which it has hitherto been possible to work. As examples, 
when splitting crown diamond oil in a converter at a temperature 
of 660 deg. Cent. the gases and vapours entered and left the 
compressor as shown below :— 

Entering compressor. Leaving compressor. 
Pressure. ‘Temperature. Pressure. ‘Temperature. 
Normal. 131°-136° C. 225 Ib. sq. in. 92°-99° C. 

showing a drop in temperature of about 38 deg. Cent. With a 

Mexican solar oil split at about the same temperature the 

following results were obtained :— 

Entering compressor. Leaving compressor. 
Pressure. Temperature. Pressure. ‘Temperature. 

Just below normal. 190°-200°C. 120\lb.sq.in. 110°-120°C. 

showing a drop in temperature of about 80 deg. Cent. It was 

found when working on solar oil that on cooling and condensing 
the gases and vapours leaving the converter after preliminary 
cooling before entering the compressor, a liquid was produced 
having the following properties :— 
Specific gravity .. 
Commenced to boil 35 deg. Cent. 
Below 50 deg. Cent. @.5 per cent. came over 
a Gideg, Cemt. .. .- as F a ‘os 
ee yl ee Fi re 

When working on the same oil and under absolutely the same 

conditions, but cooling and condensing the products after 

passing through the compressor, the liquid resulting had the 
following properties :— 


Specific gravity 


About .767 


S| 60 om so, URS eee 
Commenced to boil 22 deg. Cent. 
Below 50 deg. Cent. .. .. .. 4.0percent. came over 
pet ke ri’ B aa 
og; DOOD AMM ny os) oe SED P= sia 
September 22nd, 1915. 


DYNAMOS AND MOTORS. 


5672. September 15th, 1914.—IMPROVEMENTS IN BRUSHES 
AND Brush HOLDERS FOR MAGNETO-ELECTRIC MACHINES, 
Charles Christopher Woodman Simpson, of 3, King-street, 
Wigan, Lancaster. 

The brush A is mounted upon a very thin rod B of brass or 
other metal which slides within and emerges from a cylinder D 
of insulating material which is attached to the casing. Part of 
this thin rod is surrounded by a helical spring C, one end of 
which bears against the top of the brush, while the other wider 
end bears against the inside top of a cylindrical member E. 
Thus the brush is pressed downwards against the slip rings and 
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the extent of emergence of the thin rod indicates the extent of 
wear of the brush. Current is led to the distributor from a 
contact F. Preferably the tubular member E, containing the 
rod and spring is slotted so as to make a bayonet joint H with 
two pins on the tubular member D which may be screwed upon 
the casing around the armature. This enables the brush to be 
removed very rapidly indeed.—September 22nd, 1915. 


AERONAUTICS. 


30062. February 24th, 1915.—Lamp SIGNALLING ARRANGE- 
MENT, A. H. Midgley and C. A. Vandervell, both of Warple- 
way, Acton Vale, Middlesex. 

This specification describes an improved lamp-signalling 
arrangement for use on aircraft. The main object of the inven- 
tion is to provide a very light piece of apparatus. A is a lamp 
holder, which is provided with a revolver-shaped hollow handle 
B, in which is mounted a trigger C and an electric switch D, the 
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spring E of which is adapted to be brought into contact with a 
fixed contact F by means of a switch handle G, when the handle 
B is grasped for signalling purposes. HH are leads to the 
lamp. J is a parabolic reflector slidingly mounted on the 
holder A. K K are adjusting screws, by means of which the 
reflector can be shifted relatively to the lamp in order to focus 
the latter. The shutter consists of two parts L L, of a divided 
hemisphere interposed between the back of the lamp M and the 
reflector J, and normally kept in that position by means of a 
spring N. The two parts of the shutter pivot from the front 
to the back of the lamp around pivots P P, which are secured 
to a bridge member Q attached in its turn to the lamp holder A. 
The bridge member Q carries a sleeve R adapted to receive an 
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opaque removable cap 8, which covers the front of the lamp. 
T is a plate of transparent material clamped in front of the 
reflector J. The operation of the shutters by means of the 
trigger C is effected through links U U attached to the parts 
L L of the shutter respectively, and to a lever V, which is under 
control of the spring N. A rod W is attached to a fork-shaped 
member which carries a roller acted upon by the trigger C. 
X is a sight which is arranged to pass through the reflector 
and the transparent plate T, as near as possible to the focus 
of the parabolic reflector, thereby increasing the accuracy of 
sighting. Y is a steadying handle, which is attached to the 
base of the reflector.—September 22nd, 1915. 


STEAM ENGINES AND BOILERS. 


22,919. November 23rd, 1914.—IMPROVEMENTS IN VALVES, 
W. McNaught, St. George’s Foundry, Rochdale, Lancs. 

This is an improved form of steam valve in which, it is claimed, 
the resistance to flow is reduced without unnecessarily increasing 
the angle at which the valve seat is set relatively to the direction 
of flow of the steam. The valve body is such that the inlet and 
outlet passages A B are substantially in alignment with one 
another. The seating C for the valve may be arranged at an 
angle to the direction of flow of the steam so that the opening D 
in the seat may be more or less in alignment with the inlet and 
outlet passages. Rebates E are formed in the wall of the body 
to receive the seating C in such a manner that this seating is 


N? 22,919 

















set at an inclination to the direction of flow. The valve spindle 
F may be of any suitable form. The valve body has a corre- 
spondingly inclined portion G, having the usual gland fitting, 
through which the valve spindle may pass to be operated by a 
hand wheel. A guiding spindle H passes through a central 
aperture in the valve seat. The opening D in the valve seat is 
such that the inner wall is arranged at an inclination to the outer 
surface of the seating. This formation of the opening provides 
for a close alignment between the geometrical axis of the valve 
seat opening and the direction of flow of the steam.—Se ptember 
22nd, 1915. 


HYDRAULICS. 


22,905. November 23rd, 1914.-HypRAULIC APPARATUS FOR 
Ratsina Liquips, A. T. Cross, 36, Kimberley-avenue, 
Seven Kings, Essex. 

This is an improved hydraulic ram, the improvement mainly 
consisting of a specially designed dash valve, which, it is claimed, 
will enable hydraulic rams of large size to be manufactured for 
dealing with very large quantities of water. The ram body 
has guide ribs A cast at intervals round the dash valve aperture 
B. A removable cylindrical dash valve guide C, with large 
open ports D, is fitted to this aperture. A dash valve E is 
arranged to move up and down in the guide C. A renewable 
liner F is fitted to the dash valve. A valve rod G is fitted to the 
dash valve. On this valve rod a carrier H is fixed, and in this 
an india-rubber buffer J is arranged. A pliable washer K is 
also carried on the valve rod. A cross beam L is arranged for 
arresting the movement of the dash valve. Liquid, under a 
pressure due to the height of its fall, is admitted through a 
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supply pipe into the ram body through the inlet branch M. 
From here it flows on through the dash valve aperture B. The 
liquid flowing through this aperture quickly attains a certain 
velocity which creates sufficient pressure to raise the dash valve, 
closing the aperture B to the liquid. This sudden stoppage of 
the flow sets up a high pressure in the ram body and on the 
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dash valve, owing to the momentum attained by the volume 
of liquid contained in the supply pipe. A considerable portion 
of this pressure is now expended in forcing a quantity of the 
liquid through the delivery branch N. The pressure thus 
expended, the dash valve quickly opens, allow the liquid 
again to pass through the aperture B, and so repeat the action 
just described, causing a rapid pulsating movement.—September 
22nd, 1915. 


MOTOR CARS. 


24,293. December 18th, 1914. IMPROVEMENTS IN ELECTRIC 
STARTERS FOR ENGINES, MORE PARTICULARLY THOSE FOR 
USE ON Motor CaRs AND THE LIKE, Albert Henry Midgley 
and Charles Anthony Vandervell, both of Warple-way, 
Acton Vale, Middlesex. 

A is the electric motor, B the longitudinally movable shaft 
thereof, C an extension of the shaft B, D a quick thread pro- 
vided on the extension C, E an internally helically threaded 
pinion provided with teeth adapted to engage with correspond- 
ing teeth formed on the fly-wheel F attached to the shaft of 
the engine, and G a spring for keeping the pinion E in its dis- 
engaged position when the engine is running under its own power. 
The operation of the starter hereinbefore described is as follows : 
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—The displaceable armature, which is secured to the shaft B, 
is drawn into the field of the motor in any suitable manner, 
until the teeth of the pinion E engage with the teeth on the fly- 
wheel F, the armature rotating at the same time at a slow 
speed, thereby forcing the pinion E properly into mesh with the 
fly-wheel F. When the engine starts to rotate under its own 
power and tends to overrun the motor, the pinion E is foreed 
to slide in the opposite direction, thereby being brought out of 
engagement with the fly-wheel. The pinion E is then kept in 
its disengaged position by the spring G.—-September 22nd, 1915. 


LIGHTING AND HEATING. 


19,977. September 19th, 1914.—ImMPROVEMENTS IN THE ELEC- 
Tric LicgHTING AND HEATING OF RAILWAY OR OTHER 
VeHICLEs, Charles Henry Vidal, of 34, Park-road, Chiswick. 

AB denote two battery sections, C D two armatures which 
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are mounted upon a common spindle driven from an axle of 
the vehicle and which; are provided with separate com- 
inutators and brushes. Assuming a battery of twelve cells 





- 
so that the normal voltage of each battery .section will be 
12 volts, the armature D would be wound to give a pressure 
of 12 volts and the armature C, which may be called the charging 
armature, a pressure of 15 volts. A limiting resistance E is 
interposed between the armature C and the battery section A, 
with the ends of which this armature is connected. The regulat- 
ing field coil F is connected in series with battery section B 
and armature D, and an additional field winding G, consisting 
of a shunt coil which may be connected across the terminals 
of armature D or across those of armature C, is provided so 
that the field of the generator may be built up even when the 
battery is completely discharged or its resistance abnormally 
increased. The load circuit indicated at H is connected in 
series with the two armatures C D, a resistance I being inter- 
posed to absorb the excess pressure which armature C is designed 
to give for charging purposes. When the generator is stopped 
the load circuit-H is fed directly from the battery alone, all 
the cells being employed in series for the purpose and a separate 
circuit—not shown—being employed which is automatically 
switched in in known manner when the generator stops. 
September 22nd, 1915. 

24,766. December 30th, 1914.—IMPROVEMENTS IN THE CoNn- 
STRUCTION OF SOLID-METAL ELectric Vapour Lamps, 
Henry Julius Salomon Sand, of the Sir John Cass Technical 
Institute, Jewry-street, Aldgate, London, E.C. 

Into the lamp, which may be constructed of quartz glass, is intro- 
duced a small amount of suitable fine powder, which may consist 
of zirconia or the like. The lamp is then connected to the pump, 
the metal having been placed in a subsidiary chamber communi- 
cating with the lamp by a tube either directly or via the tube 
through which the lamp is being exhausted. This tube may be 
drawn out into a capillary either at one or at several places, 
or the metal may be placed inside some wire gauze, so that on 
melting it may be filtered from solid oxide. After the air has 
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been pumped out, the metal is melted and run into the lamp, 
the solid oxide remaining behind. During this process it coma 
gives up all gas dissolved or otherwise retained, but if desired 
it may be further freed from gas by boiling at the pump. The 
powder usually distributes itself over the surface of the metal 
without trouble, but if desired this distribution may be pro- 
moted by causing the molten metal to move about in contact 
with the powder. L illustrates a lamp of a form frequently 
employed, which is shown before the metal has been run in 
and attached to a tube leading to the pump. At A A the loose 
powder is indicated. M is a rod of the metal which after melting 
will run through the constrictions B BB into the lamp. On 
the right a modification is shown, in which the metal has been 
placed inside the wire gauze cage C, and the constrictions have 
been dispensed with.—September 22nd, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents —which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of four of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 9468/08.—Looms. Shuttles, changing bobbins and the 
like in, automatically. The spool tubes are provided at their 
pointed ends with caps round which the loose ends of weft are 
spun or coiled, the caps being removed by a blast of air from a 
duct or pipe before being fed to the shuttle. Spinnerei and 
Weberei Steinen Akt.-Ges., Germany. Dated October 29th, 
1907. 

No. 9473/08.—Bending and rolling metals. A device for 
forming smooth or fashioned rings from strip metal consists 
of a ‘‘ glass hard ” guide provided with side cheeks, and having 
a groove which is shaped similarly to the ring to be formed, and 
so that it offers no resistance to the entrance of the strip, and 
also of a ribbed roller rotatable on a shaft and having a radius 
and section the same as the groove in the guide. The guide is 
pivoted on a pin so that it can be adjusted, and the roller is 
vertically adjustable on guides. Kadzik, O., Vienna. 

No. 9497/08.—Cycles. Brakes; driving mechanism. The 
sprocket wheel is rigidly connected with a sleeve which carries 
arms, adapted on forward driving to expand the segments and 
thus lock with the hub. On back-pedalling, the arms engage 
with the projections of a screw sleeve, the thread of which 
engages a sleeve which moves axially to expand the anchored 
brake segments against the internal braking surface of the hub. 
Gottschalk, F. T., Germany. 


No. 9577/08.—Dynamo-electric cooling and 


machines ; 


ventilating. In high-speed machines, such as turbo-generators 
the stator core is provided with radial inlet air ducts for admitting 
the cooling air, and longitudinal air ducts which in ex. 
municate with separate radial outlet air ducts, 
Elektricitéts-Ges., Berlin. Dated May 4th, 1907. 

No. 9638/08.—Dynamo-electric machines; dynamos 
motors, alternating current; distortion of field, preventing 
Three-phase commutator machines are provided with com : 
pensating windings connected directly in series with the arma. 
ture and having approximately one-half the number of effective 
turns in the armature winding. Sigmens-Schuckertwerke ( 
Berlin. Dated July 13th, 1907. 

No. 9650/08.—Pumps. In pumps for oil, two swash-plate 
wheels mounted on a driving shaft actuate pistons, and piston 
valves arranged in concentric circles. Woerner, E., Germany. 

No. 9734/08.—Ordnance ; field carriages. A gun-carrying 
vehicle on to which the gun-barrel is transferred from’ the 
gun-carriage for transport, comprises a frame slidably mounted 
upon curved guides on the axle, so that it may be rocked by y 
screw device, to align the slide on the frame with the slide of 
the gun-carriage when on uneven ground. Krupp Akt.-(es 
F., Germany. Dated March 19th, 1908. ~ 

No. 9799/08.—Aeronautics ; aerostats. A safety valve for q 
balloon is actuated by a membrane placed in the cover of the 
balloon away from the valve, so as not to be affected by local 
changes in pressure produced by the opening of the valye 
The membrane may be connected to the valve by a guided cord 
or rod, a second cord or rod being connected to the frames 
carrying the valve and the diaphragm, so as to maintain the 
distance between them constant. Motorluftschiff-Studien Ges, 
Germany. Dated May l4th, 1907. ‘ 

No. 9866/08.—Fire extinguishing. Extincteurs. In order 
to enable the liquid to be directed downwards as well as upwards, 
the discharge pipe connected to the nozzle terminates in a 
second pipe which extends from the top to the bottom of the 
extincteur, and is provided at the ends with perforated casings 
containing ball or other valves, so that the end of the pipe that 
is in the gas space is closed, in whatever position the extincteur 
may be held. Graaff and Co., W., Berlin. 


turn com. 
Allgemeine 


and 


1 
708,, 


surfaces : 











No. 10,045/08.—Grinding ; producing curved 
grooving. In a machine for grinding surfaces to a circular are 
of definite radius, more particularly for grinding grooves in 
steel races for ball bearings, the work holder support is made to 
oscillate continuously about a centre in front of a revolving 
grinding wheel on a stationary support, the distance between 
the centre of oscillation and the circumference of the work being 
equal to the radius of the groove to be ground. Fichtel and 
Sachs, Germany. Dated May 21st, 1907. 

No. 10,325/08.—Locomotive boilers; steam superlieaters, 
The upper part of the fire-box of a locomotive boiler is closed 
off by a cross wall of water tubes to form a chamber for the 
reception of a superheater. The wall may consist entirely of 
water tubes, or it may be formed of suitably spaced tubes 
supporting fire-bricks which are grooved at their edges and 
partly enclose the tubes in order to protect them from the 
flames. Schmidt, W., Germany. Dated October 18th, 1907. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 2th. 

Tue general iron and steel situation is becoming more tense, 
All steel mills and pig iron capacity is now employed to the 
limit. The manufacture of weapons and shells and shrapnel 
will be greatly increased ; in fact, that industry is not yet 
fully organised. The test munition pressure is for heavy 
round bars. Order books are filling up for 1916 delivery rapidly 
for everything that can be made. An estimate of recently 
placed contracts is impossible, but the volume of business is 
mounting. Very little more business can be accommodated 
for this year’s delivery. Furnace output exceeds all past 
records. Non-steel making irons are comparatively plentiful. 
Billets are contracted for months ahead and more are called for 
than can be delivered in the time named. Advances on a number 
of finished products average 2 dols. per ton. Shrapnel output 
will now reach calculated proportions for the rest of the year. 
Orders for about 150,000 tons of wire will be placed in a few 
days. France wants 60,000 tons delivered at the rate of 10,000 
tons a month, beginning with November ; another large order 
has been placed for locomotives. The new price for galvanised 
barbed wire is 52dols. at Pittsburgh, 58dols. at New York, 
and 60dols. is paid for direct export. Structural mills are 
working close to capacity. Heavy plate orders are crowding in. 
Railroads have taken alarm and large orders for 1916 are coming 
in. The munition industry is rapidly swinging into line. The 
latest addition as a supply centre is the Midvale Works at 
Philadelphia. All manner of secret efforts are being made to 
interfere with munition exports, but without avail. Western 
steel centres are very active. Southern furnaces are quoting 
1916 inquiries at Idol. advance Motor trucks are being 
turned out in large numbers. Nothing indicates a runaway 
market in steel; advances will be methodical, responding to 
pressure and increased wages and cost of raw material. ‘The 
general industrial activity is bringing out numerous building 
projects, as well as considerable new bridge-building work, 
but the builders are ordering only enough to keep construction 
going, leaving prices to arrange themselves when the future 
orders come in. In fact, manufacturers of steel do not care to 
accept very large orders. Copper is strong under a moderate 
demand. The belief prevails that the closing of the big loan 
will be followed by a renewal of buying on a large scale, There 
is very little copper for near-by delivery ; any accumulation ot 
stocks is regarded as improbable, as domestic and European 
demand is absorbing current production. Quotation for 
electric 18. 











FIRES FROM AIR RAIDS. 


THe Commissioner of Police of the Metropolis requests us to 
give publicity to the following warning :— 


In view of the possibility of further attacks by hostile air- 
craft, the Commissioner of Police deems it advisable to call 
attention to the public warning published on June 28th, recom- 
mending residents to remain under cover and advising them, 
for dealing with incendiary fires, to keep a supply of water anc 
sand readily available. The opportunity was taken of suggesting 
that chemical liquid fire extinguishers should not be purchased 
without a written guarantee that they comply with the speci- 
fication of the Board of Trade, Office of Works, Metropolitan 
Police, or some approved Fire Prevention Committee. : 

Many dry powder fire extinguishers are much advertised. 
The Commissioner warns the public, as the result of experiments 
made, at his instance, by a competent Committee of Experts. 
that no reliance can be placed upon such appliances for effectively 
controlling fires such as are likely to be caused by bombs, 
explosive or incendiary. The Commissioner is advised as the 
result of these experiments that the provision, and prompt and 
intelligent use of water, or of sand, or of both, in dealing wit! 
such outbreaks of fire is the best, simplest and most economical 
safeguard. 

E. R. Henry, } 
The Commissioner of Police of the Metropolis. 


New Scotland Yard. 
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Fig. I. 
General Arrangement of Messrs Jackson's Plant. 




















Suction Exhaust 


Arrangement of Vacuum Pump. 





























Section Through AB. 


Looking in Direction of Arrow. 


Vacuum Pump. 
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Fig.3. 
Grain Nozzle. 












































Fig. 5. 
Discharging Tipper Seal. 





























































































































Fig.4. Fig. 6. 
Telescopic Grain Pipe General Arrangement of Messrs Carrs Plant. 
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THE CHEMICAL TRADE AND THE WAR. 


(Specially contributed.) 


THE incidence of the war profits tax, questions in 
Parliament as to our imports of “ oleum”’ from 
America, and the accusation made by one member 
of Parliament against another to the effect that 
his firm, one of the most prominent in the chemical 
trade, had been bleeding the public—an accusation 
which brought an indignant denial—are some of the 
reasons which we cite as justification for adding 
further to what we published under a somewhat simi- 
lar headline on August 28th, 1914. 

That there has been an unprecedented demand 
for what are known as heavy chemicals need not 
be insisted on, though it must not be supposed that 
the demand is general. In the alkali trade, for 
instance, in the case of those chemicals which are 
wanted for the manufacture of explosives, that is, 
sulphurie and nitric acids, the plant available was 
soon found insufficient and has been largely added 
to. Bleaching powder, though required for other than 
explosive purposes, has had its available plant 
severely taxed. Soda ash, on the other hand, which 
is produced in large quantities, has experienced no 
abnormal demand. One of our weak points in 
comparison with Germany was that so much of our 
production of sulphuric acid was made in works 
without concentration plant, the weak acid being 
utilised straight away for the manufacture of sulphates 
such as alum, sulphate of alumina for water and 
sewage purification, &c. The strong acid which is 
necessary for the manufacture of explosives, coal tar 
dyes, &e., is produced either by concentration of 
weak vitriol in special apparatus or by the employ- 
ment of the contact process of manufacture, as against 
the old chamber process. It is understood that at 
the outbreak of war there was only one contact plant 
in Britain making strong acid for sale, the very few 
other plants that existed making it solely for the 
consumption of the works to which they were 
attached. Of course, the output of these latter soon 
became available, but there was a decided shortage 
until extensions to existing plant and the bringing 
into commission of others which were in course of 
erection had been brought about. 

This is a topic which we do not feel at liberty to 
discuss in detail, but it may be stated that the former 
shortage of high strength vitriol for explosive purposes 
has now been remedied, and that those who are 
looking after the matter have the situation well in 
hand. This is, of course, as far as the war is con- 
cerned. For general manufactures the ruling high 
price of vitriol indicates the lack of available supply. 
With regard to the future it is noteworthy that two 
opposing views are held. While some manufacturers, 
at any rate—we do not pretend to say all—hold the 
view that after the war there will be a deluge of 
vitriol which it will not be possible to place on the 
market, this pessimistic view is combated by chemical 
engineers, who are busily engaged in designing and 
erecting new plant. Some of the developments in 
progress entail the utilisation of the sulphur in the 
Australian zine concentrates about which we have 
heard so much. Of course, the idea is by no means 
new in Britain, as it has long been customary for the 
Welsh output of blende to be sent to Muspratt’s 
works of the United Alkali Company at Flint to be 
roasted in the vitriol furnace before going on to 
Swansea to be smelted. It is understood, however, 
that blende is now to be used as the source of sulphur 
for a contact sulphuric acid plant, and this is certainly 
a novelty in this country. One can understand that 
a decided attraction which blende offers over Spanish 
pyrites is the absence of arsenic, an element which 
is & great bugbear in the contact process, as it 
“sickens ”’ the platinum catalyst. 

With regard to the supply of pyrites, the raw 
material for the vitricl manufacture, difficulties 
encountered a year ago have been largely surmounted, 
though high prices due to freight still rule. As the 
German market with individual works, such as the 
Badische Aniline und Soda Fabrik, and Kuhlmann’s 
consuming as much as 100,000 tons each per annum, 
is closed to Spain and open to Norway, the latter 
country has increased her exports to Germany, while 
Spain has sent more to Great Britain. 

With respect to the tar-distilling industry, it is 
common knowledge that the output of toluol for 
the manufacture of T.N.'T. is controlled by the High 
Explosives Committee of the War-office. Despite 
the very large demand, the supply comes up to it, as 
very complete arrangements have been made for 
utilising all available sources. Moreover, the normal 
output of the tar distillation works derived from 
gas tar has been augmented by the product of the 
distillation plants erected at colliery recovery coke- 
oven plants, where crude benzols are now being 
fractionated. Professor Bone, in his presidential 
address to the Chemistry Section of the British 
Association at Manchester, gave some tabulated 
figures showing the yield of toluol from coal tars 
of different origin, and they may be summarised 
for the information of the general reader by the 
statement that we are now obtaining a yield of one 
gallon of toluol per ton of coal carbonised in gas 
retorts. As coke oven carbonisation does not yield 
so high an amount, it may be presumed that the 
enemy is not doing as well in this respect as we are. 

Aniline oil has recently risen considerably in price 





—up to 2s. 6d. per Ib. having been asked for it—and 
its export has been entirely stopped. Although it is 
in great demand for the aniline dye manufacture and 
for making synthetic indigo by the phenylhydrazine 
process, the rise in price is not due to an abnormal 
demand, but to the fact that the output has been 
compulsorily reduced owing to the commandeering 
of benzol by the authorities for the explosives manu- 
facture. The use of benzol for motor cars is now, 
we may add parenthetically, entirely forbidden. 

An important chemical, the phenomenal rise in 
price of which is causing concern to many different 
industries, is caustic soda. Existing plant, and also, 
we may _add, labour, is totally inadequate to deal 
with the orders received at the alkali works, and 
again America has come in. American caustic is 
not exactly a novelty in England, as it has not been 
unusual in the past for the excess American produc- 
tion to be dumped at Liverpool. Not, however, at 
prices such as have ruled lately. A very recent 
quotation for 74/76 per cent. caustic ¢.i.f. Liverpool 
was £27 10s. per ton, and though we do not know 
whether business was done at this figure, we do know 
that it has been done at £22, which is, roughly speak- 
ing, double the price ruling a year ago. Doubtless 
the feverish production of coal-tar dyes has some- 
thing to do with the increased demand, though in 
the case of this, as of many other chemicals, it must 
be remembered that we are doing as much as we can 
to assist our allies with products whose manufacture 
entails the use of caustic soda as well as other 
chemicals which have risen greatly in price. 

It might be asked, seeing that soda ash remains 
at such a very reasonable price, why do not people 
who use caustic buy ash and causticise it ? The 
times, however, are not opportune for putting down 
new plant or extending existing plant, both because 
of the difficulty in getting delivery and also because 
of the scarcity of skilled labour for work which is 
not directly concerned with munitions. This scarcity 
of labour is, of course, general in the chemical trade, 
and, moreover, a good deal of labour which has been 
obtained as auxiliary is both inefficient and expensive. 
Again, incidental expenses have risen all round ; 
casks and bottles are dearer, laboratory chemicals 
and apparatus are up, when they can be obtained 
at all, and a great deal of overtime has been put in 
by chemical manufacturers, who, the public take it, 
have had the time of their lives during the last 
twelve months. 

On this we may remark that whilst compared 
with the cotton industries, the bulk of the chemical 
industries have, of course, done well in spite of 
various troubles and anxieties, when the excess profits 
tax comes to be paid, we imagine that its yield will 
be by no means so startling as in the case of other 
industries which we shall forbear from particularising. 
Concerning the direct and active part the chemical 
manufacturer is taking under the control of the 
War-office, we preserve a discreet silence. 

Glancing at the oil and soap industries, we may 
refer first to a matter which attracted considerable 
attention a year ago. This is the large business 
done in Germany, notably at Hamburg and Harburg, 
in crushing palm kernels for oil. The business 
developed in Germany mainly owing to the excellent 
Woermann Line service from West African ports. 
The war, of course, put an end to supplies, and the 
shipments were speedily directed to England, where 
the established seed-crushing firms at Liverpool and 
Hull soon got to work. We are probably not far 
wrong in saying that where one ton of palm nut 
kernels was crushed in England before the war, 
100 tons are being crushed to-day. A further 
advantage beyond the oil production is that the palm 
kernel cake obtained as a by-product has been in 
large demand by agriculturists how that its value 
as food for stock has been amply established. As 
regards raw material generally, the soapmaker has 
had ample supplies. None of the ordinary sources 
of supply have failed him, and, moreover, he has the 
hydrogenated whale oil at his disposal if market prices 
tend to favour its use. Here he is, as regards the 
better qualities, in competition with the margarine 
maker, who, in these days of increased taxation and 
abnormal prices for butter, is finding his business 
largely on the increase and with a class of customers 
who have previously given him the cold shoulder. 

We are not going into details here regarding the 
margarine industry, but we may be allowed to 
express our admiration that the chemical research 
of so many years has succeeded to the extent of 
enabling the foul-smelling whale oil to be converted 
into solid fat, which in its best qualities makes a 
very good butter substitute, and in its inferior grades 
can be readily utilised for the manufacture of soap 
and glycerine. The process of hardening or hydro- 
genating whale oil is now being carried out by four 
British firms, though Norway may be looked upon as 
the particular home of the manufacture. In a few 
words, the chemical action consists in converting 
an unsaturated oil into a saturated one by the addition 
of an atom of hydrogen, the process being effected 
by the use of a nickel catalyst. The resulting solid 
fat acts much the same as tallow in soapmaking, 
the glycerine yield being similar. The production 
is now firmly established in Germany, and German 
capital is also concerned with some of the new 
Norwegian works. Soon after the outbreak of war 
shipments which were destined for England to fill 





contracts were diverted to Germany on account of 
the high price offered, but at the present time the 
material is being delivered again in England as 
usual. At the market price, let us say, of £34 per ton 
hardened whale oil does not always attract the soap- 
maker, who has to buy it’in the open market, but 
no doubt certain large soap firms in England who 
produce it can do so at a figure which makes it much 
more profitable for them to use it in place of tallow. 
A question which will probably become more acute 
as time rolls on is whether the supply of small 
Antarctic whales will stand the present large destruc- 
tion of their numbers. 

Glycerine, an important by-product of the soap 
industry, is, of course, in large demand for 
explosives, and for some time it has been in the 
absolute contraband list. Quite recently the Govern- 
ment has taken the whole output of crude glycerine 
at a very fair price, only what is known as edible 
or pharmaceutical glycerine being at the makers’ 
disposal for general sale. This product, which 
commands double the price of crude glycerine, is 
made in comparatively small quantities. Owing to 
Germany’s great shortage in imported fats, she must 
doubtless be short of glycerine, and no fatty matters 
which can yield glycerine may be exported from this 
country to Holland without a special permit. Soap, 
of course, does not matter as long as it is genuine 
and not the make-believe containing glycerides, 
which, according to certain paragraphs in the papers, 
it has been sought to smuggle into Germany. 

In the very varied domain of fine chemicals for 
pharmaceutical, photographic and other uses a 
considerable increase in the British output has been 
effected, though with regard to the erection of new 
works in a branch of manufacture in which Germany 
is well established it must be confessed that we are 
proceeding with caution. It is recognised that 
German goods will sooner or later be again available 
to test the patriotism of the British buyer. Further, 
we are not the only country which is increasing its 
chemical manufactures. America, Russia, and Italy 
are putting up aniline dye works among other chemical 
developments, and if it were not for the freight it 
is certain that more chemicals than is now the case 
would be coming to us from across the Atlantic. 
This is shown by a perusal of certain American trade 
journals, in which for the first time appear inquiries 
from Great Britain for quetations for regular deliveries 
of certain chemicals. In the majority of cases present 
freights are prohibitive, but this condition of affairs 
will not, of course, be permanent. As an instance 
of the rise in freightgwe may refer again to caustic 
soda, which from 12s. 6d. per ton has risen to £3, 
an impost which, we have seen, has not deterred 
the export of this particular article at the moment. 
With regard to bodies of much greater bulk per ton, 
the rise has been correspondingly greater on account 
of shortage of available space on board. There is 
no doubt, however, that in the absence of tariffs, a 
matter we do not intend to discuss, the British 
chemical manufacturer sees more competition in 
the future than he has had in the past, and is therefore 
carefully weighing matters before unduly expanding 
his premises, with which remark we bring this :eneral 
and necessarily incomplete review to a close. 








IRRIGATION IN THE SUDAN. 


In view of the important part which irrigation is 
destined to play in the future economic development 
of the country, the Administration decided last year 
to entirely reorganise the Sudan Irrigation Service. 
Anterior to the beginning of 1914, control was 
centred in an Inspector-General, whose headquarters 
were at Khartoum, with outlying assistants—four in 
number—resident at the towns of Dongola, in the 
province of that name; Tokar, Red Sea Province ; 
Malakal, Upper Nile Province; and Wad Medani, 
Blue Nile Province. Upon all important questions 
the Inspector-General consulted the Under Secretary 
of State for Public Works in Egypt, and was held 
directly responsible under the latter’s control. With 
the clearing up of a number of problems connected 
with the water supply of Egypt, as affected by tho 
rivers in the Sudan, an Inspector-General at Khartoum 
became no longer necessary, and the inspectors at 
that centre—Khartoum for the White Nile Province, 
Senna for the Blue Nile Province, Dongola and Tokar 
—for the districts of Tokar and Kassala—were each 
separately made responsible to the Under Secretary, 
who, in addition to his other duties, undertook to 
advise the Governor-General on irrigation matters ; 
at the same time these inspectors acted upon instrue- 
tions given to them by the Governors of the various 
provinces in which they were serving. ; 

Notwithstanding the serious interruption to most 
of the carefully laid plans of the Government by 
the outbreak of war in Europe, and the extreme 
difficulty experienced in securing the necessary 
funds and the adequate amount of official super- 
vision, no small amount. of progress was made last 
year in connection with irrigation matters in the 
Anglo-Egyptian Sudan. On the Blue Nile—long 
before the trouble in Europe broke out or even 
threatened—for instance, the Gezira scheme was 
inaugurated by Lord Kitchener and the Governor- 
General, who visited the proposed site of the new 
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barrage at Makwar, in the Sennar Province, and for- 
mally authorised its construction. Work was imme- 
diately put in hand, and a contract entered into for 
the construction of the main canal leading to the 
Gezira ; this canal is designed to carry water for 
irrigating 200,000 feddans, roughly 200,000 acres. 
At the same time 1000 convicts were sent from Egypt 
to assist in the construction works. Houses were 
built at Makwar, and all other arrangements made for 
a start with actual construction during the approach- 
ing winter. Then came the trouble in Europe, which, 
as indicated, put a practical stoppage to everything, 
the exception being in connection with the main canal, 
the contract for which had already been granted and 
entered upon. The delay now experienced in rela- 
tion to the completion of the whole undertaking is of 
very great moment to the country, and is having, as 
may be understood, a serious effect upon its economic 
development ; but no harm has been, or is being, done 
to the scheme itself, the delay sustained in the execu- 
tion of which being but little injurious owing to the 
fact that the work had not advanced sufficiently to 
make any material difference to its successful comple- 
tion at a somewhat later date. None the less the 
scheme is one which at the earliest possible moment 
should be urged forward to a speedy conclusion, in 
order to obtain full advantage from the money already 
expended upon it, entirely apart from its urgency as 
a necessary development scheme. 

Ample time has now elapsed to enable the Govern- 
ment engineers to estimate the worth of the earlier 
decisions arrived at with regard to site and other 
important matters. Recent examinations and ex- 
periments have but served to prove that the pro- 
ject is endowed with very favourable prospects from 
a technical as well as an economic standpoint. After 
very careful re-examination on the spot, the Special 
Commission of Irrigation Experts, appointed by the 
Government, decided that the site—five miles south 
of the town of Sennar, in the province of that name 
chosen for the dam across the Blue Nile was in every 
respect suitable for the purpose. It is now estimated 
that the total cost of construction of a dam capable 
of utilising the whole of the supply in the Blue Nile 
during the period when water is required for irrigation 
would be £E.1,420,000, and that the cost of the Gezira 
canal would be £E.580,000. These estimates neces- 
sitated a revision of the schedule which was attached 
to the Sudan Loan Act of 1913, and this has since been 
modified as follows :— 


£E. 
1. Works for the purpose of irrigating the Gezira 
Plain tei os se ae ies we 2,000,000 
2. Extension of the Sudan Railway system. . 800,000 
3. Other irrigation works and contingencies 200,000 


Total £E.3,000,000 

The staff engaged for the Gezira canalisation 
scheme—in connection with the Egyptian Depart- 
ment represented in the Sudan—is divided into three 
sections, the Gezira scheme, the White Nile, and the 
Dongola. The first consists of a Director-General, 
Mr. L. N. Cooper, with headquarters at Alexandria, 
Egypt ; an Inspector, Mr. R. J. Nisbet, also stationed 
at Alexandria; three Directors of Works, Messrs. 
EK. O. F. Fulford, F. Newhouse, and F. L. F. Kelty, 
all of whom are stationed at Makwar; and four 
Assistant Directors, Messrs. R. H.: Willan, R. G. 
Pritchard, J. A. Grant, and P. T. Rawlings, likewise 
engaged on the Makwar section. The White Nile 
division is in the hands of Mr. E. W. Buckley, In- 
spector; Mr. E. M. Tabor, Director of Works ; 
Mr. M. MecGillewie and Mr. E. S. Waller, Assistant 
Directors of Works. In the Dongola division are 
found Mr. G. Parker, Inspector; and Messrs. J. H. 
Greathead, R. B. Angus, and T. E. Hack as Assistant 
Directors of Works. Of the seventeen officials men- 
tioned, no fewer than ten were away on leave last 
month (September). 

_ At the beginning of December Mr. Buckley, who 
is at present in Italy, is expected to arrive in the Sudan 
accompanied by a number of engineers to study 
further the projects, especially in connection with the 
Abyssinian border. It is estimated that this Special 
Mission will be occupied at least five months in gather- 
ing the necessary data and in preparing a report. 
Thereafter, it is understood, that Mr. E. W. Buckley 
will take up his position permanently in the Sudan as 
a servant of the Administration. 

In connection with other irrigation schemes in the 
Sudan, two of main importance are those destined to 
assist in the agricultural development of Kassala and 
Tokar ; these will be proceeded with as soon as the 
necessary money can be procured. On the White 
Nile the main scheme considered is the construction 
of a dam to assist in the flood protection of, and the 
storing of summer water for, Egypt. In the Sudd 
region experimental work carried out by the Sudan 
dredging fleet has been brought to a temporary con- 
clusion. Meanwhile some invaluable knowledge has 
been obtained through these experiments of the con- 
ditions regulating the summer supply in the White 
Nile. 

It is also intended to devote a substantial sum at 
the first opportunity to ameliorate further the exist- 
ing conditions in the province of Dongola, in order to 
rescue the inhabitants from the state of extreme 
poverty into which they have, through no fault of 
their own, fallen. For the last three years the greater 
part of the province has been afflicted with a series 





of low flood Niles, with the result that the basin lands 
have been unable to obtain water at a level sufficiently 
high to flow into the feeder canals ; so much has this 
been the case that the people have been face to face 
with famine. 

Urgent work of the Sudan Irrigation Department 
has again resulted in a very large increase in the area 
of land available for crops. The present condition 
is much easier, but it is still one which occasions no 
small amount of anxiety to the responsible authorities. 








PAPERMAKING AND ITS MACHINERY. 
No, [V.* 
PURIFYING AND PULPING. 

WHEN the bleaching process has been completed 
the material is in the state of being a more or less 
white, broken-up fibrous substance suspended in 
water, contaminated with surplus bleaching liquor, 
and mixed with soluble and insoluble impurities 
which have been formed by the action of the bleach 
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leave out the bleaching process altogether. Such yn. 
bleached paper is made at certain mills. If jt ‘a 
essential to have it white, this result is achieved by 
the careful selection of the raw material and by 
washing the pulp for a long time in very pure Water,* 

For ordinary purposes, however, bleaching jg 
resorted to, and, taking the average case, considerable 
pains are gone to in the subsequent cleansing process 
This cleansing process may be said to consist of the 
straining off of all the loose liquid from the fibrous 
substance and the washing of the substance gyp. 
sequently in clean water. 

To strain off the loose liquid, or to “ purify ” the 
pulp as the process is called, a machine called the 
“presse pate” is frequently used, particularly so jg 
the raw material is esparto or other grasslike sub. 
stance. A presse pate made by Bertrams Linited, 
of Edinburgh, is illustrated in Fig. 20. Without 
anticipating our description of the Fourdriniep 
machine it is impossible for us to describe the con. 
struction and action of a presse pate, for it is prac. 
tically identical with what is known as the * wet 
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Fig. 20--PRESSE PATE--BERTRAM’S 


on the non-cellulose constituents remaining in the 
material. The care and trouble spent over the 
removal of the surplus bleach and the other impurities 
varies very considerably with the quality of paper 
being made. There are many kinds of paper which 
do not require a very thorough cleansing process. 
Indeed, at times no more cleansing will be done than 
is sufficient to prevent a too rapid destruction of 
the Fourdrinier wire cloth on which the stuff is con- 
verted into a continuous sheet of paper. Corrosion 
produced at this point by the bleach remaining in 
the pulp may be said to dictate the lower limit to 
which the cleansing process is carried. The higher 
limit is set by considerations relating to the preser- 
vation of the paper and the desirability of avoiding 
its discolouration with the passage of time. If free 
acid is allowed to remain in the pulp it will in time 
oxidise the cellulose and this will result not only in 
turning the paper yellow but possibly in causing it 
to crumble away. The whole question of the preser- 
vation of paper is very complicated and still presents 
many problems awaiting solution. This much, 
however, is certain. One of the most important 
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end ” of a Fourdrinier. All we need here say by way 
of describing its construction is that it consists of a 
strainer A, a breast box and sluice B, a wire cloth 
band travelling on a series of small rollers, a pair of 
deckle straps C, two vacuum boxes D, a pair of 
couch rolls E, sometimes one or more pairs of press 
rolls, and an endless felt band F. The bleached stuff 
is delivered into the strainer and is thence passed on 
to the wire cloth, where it is converted into a thick 
sheet of damp paper. It is then passed through 
the couch rolls and on to the felt band F. Thereafter 
it may be wound up in a reel on a wooden roller, off 
which it is taken before further treatment is accorded 
it. 

As a means of concentrating and purifying the 
“half stuff’? between the bleaching and _ beating 
processes the presse pate has been largely superseded 
by machines known as concentrators. Such machines 
are much less costly in the first instance, occupy a 
greatly reduced space, require less power to drive 
them, and withal produce a better result in so far 
at least as an increased concentration of the pulp 
is concerned. 
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Fig. 21—COUPER CONCENTRATOR—MASSON SCOTT 


points affecting it is the manner in which the bleaching | 
is carried out and the thoroughness with which the 
pulp after bleaching is cleansed. 
It may be doubted whether once bleach liquor has | 
been added to cellulose fibre it is possible thoroughly | 
to eradicate it and its residues. It is certainly a very | 
difficult matter to accomplish. Doctoring with | 
“ anti-chlor ’ chemicals is sometimes resorted to, | 
but this practice at best is a makeshift and is liable 
to introduce additional defects of its own. For 
certain purposes paper guaranteed free from free 
acid is required—for example, filter paper, paper to 
be sensitised for photographic purposes, and the 
very highest class of water-colour paper. To produce 
this paper the only practicable course seems to be to 


* No. III. appeared October 15th. 


One of the best known of these concentrators is 
the “Couper.” It is made in several forms by 
several firms. In Fig. 21 we illustrate a Couper 
concentrator as made by Masson, Scott and Co., 
Limited, of Fulham. Arranged within a suitable 
casing is a cylinder made of special acid-resisting 
bronze and rotated through gearing. The entire 
surface of the cylinder is perforated and round it 1s 
wrapped a fine wire-gauze cloth. The uncon- 
centrated half-stuff is delivered on to this wire cloth 
through an inlet which is spread out across the full 
length of the working portion of the cylinder. Just 

* As illustrating the great disparity which can exist in the lasting 
properties of paper, we may instance the fact that certain paper made 
in Italy about 1350 is still in existence in a good state of prese rvation, 


while some papers made between 1870 and 1880, that is, during the 
early days of wood pulp, crumble to dust when handled. 
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to the right of this inlet the space between the casing concentration the stuff is first washed again and | sequence would be to pass to the beating process. 
dthe cylinder surface Is sealed by a batten of rubber. then beaten. The washing process is conducted A papermaker, however, has to be prepared at times 
the circumference the casing is broken either in the same or similar machines as used for to deal with old or new waste paper as @ semi-raw 


washing after boiling, such as we have already | material, Even if he does not buy this material 








an 
Farther round 
away to admit a roller known as a “ couch roll.”’ 












SPY O-b 





Swain Sc. 








“THe Ensineca™ 





Figs. 22 and 23—KOLLERGANG—JAMES MILNE AND SON 


This roll is covered with felt and is pressed by adjust- | described, or is conducted in the beating engine | from outside sources as a settled matter of his routine, 
ing handles against the gauze on the cylinder. Against | itself, for which purpose this engine would be fitted | he has to face the problem of utilising the considerable 
its side nearest. the inlet there presses a rubber batten | with a washing drum. amount of trimmings and cuttings of finished paper 
fixed to the casing. Inside the cylinder a _ vee- We have now reached the point at which we should | originating within the mill itself, the defective sheets 
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Figs. 24 and 25—‘‘ PERFECT” PULPER—MASSON SCOTT 


cast out by the examiners, the broken ends of the 
webs produced, for example, when a slight hitch 
occurs in the even driving of the Fourdrinier, the 
scrapings of unconsolidated fibre taken off the 


commence our description of the important class of 
machines known as beating engines. It is desirable, 
however, to reserve these engines for treatment in 
a separate article, particularly so because just at this 


sectioned vacuum box is fixed, the mouth of which 
is placec under the arc between the inlet and the couch 
roll. The lips of the box are provided with suitable 
packing strips. The ends of the box project through 
the open ends of the casing and are attached to hand 
screws, whereby the lips of the box may be held in 
close contact with the interior of the cylinder. 
Although a pump may be used to maintain the 
vacuum in this box, this is not essential, as a syphon 
arrangement is found to provide all the suction that 
Is necessary. 

The pulp as it is carried round on the wire gauze 
across the vacuum box is drained of a considerable 
quantity of its loose water, and as it passes under the 
couch roll a farther quantity is squeezed out. At 
this point it leaves the cylinder and adheres to the 
felt covering of the couch roll in the form of a damp 
sheet. A wooden scraper or ‘ doctor” pressing 
against the couch roll causes the pulp to fall off on 
to a conveyor or into a storage vessel as desired. 
The machine illustrated in Fig. 21 is, we are informed, 
capable of concentrating 5 to 6 tons of pulp per 
hour as measured after concentration, and requires 
only about two horse-power to drive it. The degree 
ot concentration effected can be varied slightly and 
depends upon the quantity of water initially in the 
pulp. As an example of common practice, we may 
say that the pulp would contain before concentration 
equal weights of fibre and moisture. After con- 
centration the water would be reduced by 25 per cent. | 
A greater degree of concentration than this is not 
timed at, because if it were attained the stuff would | 
he too thick to pump and beat with ease. : - 

The concentrator is, as we have said, used to remove | =o roe 2s—"‘ WATFORD” PULPER—WATFORD ENGINEERING WORKS 
the excess of liquid from the pulp after bleaching ” “es 
and washing and before beating it. It may be used | point an entirely different class of machine demands 
also before bleaching as we indicated when describing | our attention. 
feng eer It is clear that if the water of the | So far we have been describing the machinery used 

up is reduced beforehand by 25 per cent., 25 per | i > ‘i she origi 7 
cent. less bleaching material vill “4, required to pi nation orca th a sie = Pg oe Nan 
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Fourdrinier couch rolls, and so on. These internal 
sources of ‘broke,’ as the papermaker calls his 
waste stuff, account for a considerable quantity 
of material in.a year’s working. That it is economi- 
cally important to be able to re-make this waste into 
pulp will be clear if we consider the case of a mill 
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having, say, two machines capable of turning out 
50 to 75 tons of paper each per week. The width 
of the reels of paper produced is, let us say, 100in. 
on the average. The reels will probably be slit. into 
three or four sections, and in doing so a strip an inch 
wide or thereabouts will be trimmed off each of the 
two original edges. These strips alone thus represent 
two per cent. of the entire output of the mill, and will 


surface. A fourth type is the kneader, in which the | of the runners. The motion naturally develops on 
reduction is effected by two counter-revolving shafts | end thrust in the runners, tending to push them 
carrying propeller-like arms. outwards off the horizontal shaft. This thrust js 

An edge runner or “ kollergang” as made by | taken upon ball bearings. As the stuff being treated 
James Milne and Son, Limited, of Edinburgh, is| may be lumpy in parts, the runners are mounted 
illustrated in Figs. 22 and 23. ‘The example shown | on cranks on the horizontal shaft, thereby allowin 
is of medium size, the machine being made both | them to rise and fall and so preventing an exceasive 
larger and smaller. It consists of a stationary | fluctuation in the power demand. 
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represent in a year’s working 104 to 156 tons or over 
a week's output of the two machines. The trimmings 
referred to, as we have said, are but one source of 
** broke.” 

The usual method of dealing with broke material 
is to reduce it to the state of pulp in special machines 


Fig. 27—POWER CONSUMPTION OF WATFORD PULPER 


circular base of red granite surrounded by a cast iron; A small annular area inside the runners and a 
trough or basin, and two red granite runners journallde | larger one outside is left untouched by the grinding 
at the ends of a horizontal rotating shaft. This shaft | action. The pulp is not allowed to accumulate in 
is fixed to a central vertical shaft driven by gearing | these areas and so escape reduction. It is caught 
in the manner indicated. | by a scraper mounted on the arms shown in Fig. 22, 
The action of the machine depends, of course, , which rotate with the vertical shaft, and is carried 

| thereby into the grinding area. A somewhat similar 
| seraper on the other side can be lowered into action 
by means of a handle. When let down it ploughs 











the material over to an outlet door in the trough 
side, which door is arranged to be pulled out like 
the drawer of a desk. To permit of ready access 
for repair and cleaning, the bearings for the horizontal 
and vertical shafts are made split, as are the trough 
and the large bevel wheel and footstep bearing at 
the lower end of the vertical shaft. There is a speed 
reduction of about 8} to 1 between the belt pulley 
and the vertical shaft. The power consumption 
varies considerably according to the nature and 
quantity of the material being treated. We are 
informed, however, that with the stones running at 
ten revolutions per minute round the vertical shaft 
the consumption does not exceed 15 horse-power. 
Of the second class of machine—the pulper— 
there are several modifications on the market. We 
have chosen for description the “ Perfect”? pulper 
as made by Masson, Scott and Co., Limited, under 
the patent of A. van Hemelryk. This machine is 
illustrated in Figs. 24 and 25, and may for most 
purposes be regarded as typical of all other pulpers. 
It is urged against the kollergang that it crushes 
up with the pulp any foreign material that may be 
| present in the original substance, to the detriment, 
of course, of the resulting paper. . This is particularly 
| a source of trouble when re-pulping old paper, for in 
this there are often portions of string, tin, wire, &c. 








Pig. 23—“‘PARTINGTON” DISINTEGRATOR—GLOSSOP IRONWORKS 


and then to add this rehabilitated stuff to the regularly 
produced pulp in the beating engine, so as to secure 
a thorough mixture of the old and the new. The 
special machines referred to are of several quite 
distinct classes. The first we will describe, the 
edge runner, or “ kollergang”’ as it is called usually 





| The action of the pulper is intended to disintegrate 
| the material by rubbing alone. It is claimed that 
it separates the fibres without breaking them, and 
| that any foreign matter originally present leaves 
| the machine in an unaltered form. 

The pulper consists of a conical cast iron casing 


upon the fact that the inner edge of each runner is 
compelled to run round a circle of smaller radius | 
than the outer edge. Since the stones are rigid the 
motion is not pure rolling except at asection approxi- 
mately at the centre of each runner. Slipping takes 
place on either side of this section, so that the 


| containing a central shaft, on which are keyed several 
cast steel double sickle-shaped blades. The upper 
portion of the casing has several similar blades fixed 
to it. 


The latter blades are curved oppositely to 
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in the papermaking industry, is merely an adaptation 
of a form of machine used for many purposes as 
widely separated as the mixing of mortar and the 
manufacture of sweets and chocolates. The second, 
and perhaps most generally used class, is the “‘ pulper,”’ 
in which the maceration is produced by revolving 
prong-like arms. A third variety is the disintegrator, 
in which the paper is rubbed against a stud-covered 








Swain Sc. 


Fig. 29—“PARTINGTON” DISINTEGRATOR 


At some section of each { those on the shaft and usually have squared-off points 
instead of being brought to an edge, as are the others. 
The material to be pulped is fed into a hopper situated 
at the smaller end of the casing along with a consider- 


motion is a grinding one. 
runner, where the motion is one of pure rolling, 
there is no grinding action. This is compensated 
for by placing one runner 4}in. farther away from 
the central shaft than the other, thereby making | able quantity of water. The shaft is rotated at 
the grinding effect for the two stones nearly uniform | about 50 revolutions per minute. The fact that 
over an annular area on the bed stone of radii 17in. | the casing is conical ensures automatically that the 
and 393in., neglecting the 1jin. champfer on the edges | material will be worked down to the larger end. 


~ igpanatattapiin eI ORES AIS 9 


TT Nt otto hi ai a 


te 


SEY ter Mir AEE NGS Cae 


x 
% 

> 
bs 
4 








am 
is 
ed 


ng 


ve 


Ro sca aah 


ePaper: 


she 


SENAY teem gene tor: 


BRR hy 


SEN pe eee 


SOAs anette. 





Oot. 22, 1915 


THE ENGINEER 


383 











Here it is discharged over a mouth A—Fig. 25— 
the opening in which can be regulated so as to control | 
the time for which the material is kept in the machine. | 
At the beginning of the process the unsoftened | 
material is engaged by the shortest arms and is 
gradually worked down to the longest arms. This | 
feature, it is said, incidentally economises the power | 
required to drive the machine. The object of the | 
arins is not to cut the material up into small pieces | 
but to catch it and rub it against itself and the walls 
of the casing and so disintegrate it. 

In the case of the machine illustrated, the top | 
portion of the casing is in sections, and these are 


| packing into the foot of the chamber and to collect 


| is gradually completed. 


any strings, &c., with which it is at times almost sure 
to be encumbered. The propeller then carries the 
stuff into the pulping chamber, where its reduction 
It is delivered out of the 
cones through an orifice situated above the central 
shaft. 

The power absorbed by a pulper can be very 
great. It varies, of course, with the nature of the 
material being pulped, for obviously if this material 
is in the nature of old cardboard the power required 
will be greater than if it is, say, old newspaper. For 
the Watford pulper it may be anything from 20 to 

















Pig. 30—KNEADER—BERTRAM’S 


hinged to the lower portion, which is in one piece. 
A cleaning door is provided at B. These features 
greatly assist in the washing out of the machine 
when raw material of one kind has to be changed 
for another. It may be noticed, too, that the 
bearings for the central shaft are placed well outside 
the casing, the idea being to prevent all ingress of 
lubricating oil to the interior. 

A second type of pulper—the Watford, made 
by the Watford Engineering Works, Limited—is 
illustrated in Fig. 26. It is similar to the machine 
described above in that the pulping is effected by 
means of curved steel arms on a central shaft working 





Fig. 31—KNEADER, INSIDE—BERTRAM’S 


in conjunction with two series of square-pointed 
prongs fixed to the interior of the casing. It differs, 
however, in the provision at the left-hand end of 
the pulping chamber of an enlarged drum-shaped 
space known as the steeping chamber. The central 
Shaft passes through the chamber and here also 
carries some curved steel arms. Between the two 
sets of arms, and on the same shaft, is fixed a two- 
bladed propeller. Above the arms in the steeping 
chamber a hopper is provided on the casing for the 
inlet of the material to be pulped. Beneath them is 
® shaft carrying short, round-point arms, and revolving 
at a lesser rate than the main shaft. Provision is 
made for admitting steam and hot water at the 
base of the steeping chamber. 

Tn the steeping chamber the material is softened 
and receives a preliminary breaking up. The slow- 
speed “hog shaft” is intended to prevent the material 





40 horse-power. This, it is pointed out, is less than 
it would be if the hog shaft were omitted and the 
stuff were allowed to pack at the foot of the steeping 
chamber. In Fig. 27 we reproduce a 12-hour power 
consumption diagram taken from an electrically- 
driven Watford pulper when working on hard sized 
waste paper. It will be seen that during the spells 
of working the consumption varied very considerably, 
in one instance being about 33 horse-power, falling 
half an hour or so later to about 16. The fluctuations 
naturally depend on the times and amount of feeding 
and discharge. 

A third variety of “ broke” reducing machine is 
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the disintegrator. Of this an example known as 
the ‘“ Partington’ disintegrator and made by the 
Glossop Ironworks Company, Limited, Glossop, is 
illustrated in Figs. 28 and 29. The moving part of 
this machine consists of a revolving cast iron cylin- 
drical barrel with closed ends and carrying on its 
surface eight or so rows of inserted cast iron, steel or 
bronze teeth. This barrel rotates within a cast iron 
casing, which is built up of sections bolted together 
and numbering, in the example shown, eight circum- 
ferentially and four longitudinally. In each strake 
four of the sections are provided with pointed teeth 
or studs, while the alternate four are provided with 
sloping bars or ‘‘tynes,’ forming, as it were, an 
interrupted thread from one end of the casing to the 
other. Suitable charging and discharging orifices 
are formed on the upper portion of the casing. During 


grated against the studs and is fed forwards towerds 
the delivery end by the action of the tyne bars. 
A pipe across the top of the machine permits a spray 
of water to be directed on to the paper as it passes 
through the inlet orifice and also at two points along 
the casing. 

Of the fourth variety of pulping machine—the 
kneader—we illustrate an example built by Bertrams 
Limited, in Fig. 30. The casing of this machine is 
of cast iron and is made usually in two sections, 
although three are sometimes used. As shown in 
the view of the interior—Fig. 31—the sides of the 
casing are arranged to be turned down on hinges so 
as to permit of the interior being readily cleaned. 
Through the casing pass two square-sectioned steel 
or wrought iron spindles provided with cylindrical 
portions at the ends to fit within stuffing-boxes. 
The spindles are connected by external gear wheels 
at one end, and, looked at from above, revolve 
towards one another. Each carries a series of four- 
bladed cast iron “ propellers.’’ In the first half of 
the casing the propeller blades have zero pitch. 
The walls of the casing at this part are plain. The 
paper, accompanied by about three times its weight 
of hot water, is fed into this portion through a wooden 
hopper and is here churned up and softened. Towards 
the end of the section the propeller blades are of a 
slightly modified shape, just sufficiently so to propel 
the stuff forward into the second section, wherein 
the kneading or reduction proper is effected. 
Throughout both sections the two sets of propeller 
blades interecomb with one another, but in the second 
section the blades are shaped to give a fast or slow 
forward movement to the pulp as may be required. 
In addition the walls of the casing are here provided 
with heavy internal ribs which tend to hold the pulp 
back, and in conjunction with the rotating blades 
secure the kneading action. If necessary, a third 
section similar to the second is added. 

This type of machine is made in various sizes. 
The varieties in commonest use are those known as 
the 4cwt. and the 6cwt. sizes. These figures 
indicate the quantity of hard-sized paper that can 
be re-pulped in the machines respectively in an hour’s 
working. If the paper to be treated is soft and 
unsized, the output is approximately doubled. In 
both sizes the propeller shafts should run at 120 to 
160 revolutions per minute. The power consumed 
cannot be stated very exactly, for it altogether 
depends upon the way in which the machine is 
operated. If the paper is properly moistened—say, 
with three times its own weight of hot water—and 
if a capable operator is employed to feed it into the 
hopper, the 4 cwt. size of machine can, we under- 
stand, be driven with 30 to 40 horse-power and the 
6 ewt. size with 45 to 60. 

Several advantages are claimed for the kneader. 
Thus the fibres of the broke paper are, under its 
rubbing action, neither shortened, crushed nor beaten. 
The colour, sizing and loading, too, remain unaltered, 
provided water which is warm is used rather than boil- 
ing water or steam, either of which is apt to “ cook ”’ 
the pulp and affect the colouring and sizing and in 
addition react on the state of beating. For some 
papers the colouring material used is affected by 
contact with iron. To deal with these papers the 
kneader is made—in the 4 cwt. size—with its trough 
and blades of brass or zinc. In the case of hard-sized 
papers the re-pulped material, after passing through 
the kneader, requires beating for only ten to fifteen 
minutes. Common papers and even boards after 
being kneaded may not require any beating at all. 
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COLONEL T. E. VICKERS, C.B. 

WE have to announce with regret the death of 
Colonel Thomas Edward Vickers, C.B., which oc- 
curred at his London home, Stanhope Place, Marble 
Arch, on Tuesday morning, et the age of eighty-two 
years. 

Colonel Vickers was not the founder of the great 
firm which bears his name, but he it unquestionably 
was who raised it from comparative obscurity and, 
at precisely the right moment, gave it that impetus 
which has carried the fame of Vickers, Limited, into 
almost every part of the known world. It must be 
much more than a century since the firm of Naylor 
and Sanderson, manufacturers and merchants, was 
established at Sheffield. As a business concern this 
venture met with considerable success and continued 
in operation until 1829, when it was dissolved. The 
dissolution, however, was of a fruitful character, 
for it gave two firms to Sheffield, Mr. Naylor being 
joined by others in a business under the style of 
Naylor, Hutchinson, Vickers and Co., and Mr. 
Sanderson founding the present flourishing concern 
of Sanderson Brothers and Newbould. This change 
witnessed the entry of the Vickers into the works 
established at Millsands, Sheffield, Mr. Edward 

Jickers, the father of Colonel Vickers, having pre- 
viously married the daughter of Mr. George Naylor. 

In course of time the sons of Mr. Edward Vickers 
were received into partnership, but of these brothers 
Thomas Edward was destined to become the most 
prominently identified with the development of the, 








the rotation of the barrel the broke paper is disinte- 


even then, rapidly growing business, His chance 
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came when he was yet but twenty-two years of age. 
He had been educated in Sheffield, but for the study 
of the technicalities of the iron and steel industry 
he had been sent to Germany, where he gained know- 
ledge which served him usefully in the years that 
followed, for on his return to England he was given 
the technical management of the Millsands works. 
It was he who first recognised that the limitations of 
the Millsands establishment were hampering the free 
development of the business and a fresh site was 
sought. This was found at Brightside, and the wisdom 
of the selection may be judged to-day by the present 
vast undertaking known the world over as the River 
Don Works. At first these only covered twenty acres. 
Now over sixty acres have been roofed in or otherwise 
put to practical service. Then, a steam hammer of 
15 tons was regarded with pride; now, 10,000 tons 
would searcely represent the power of the largest 
presses in use there. In those days America was 
rapidly advancing. The partners had been watching 
events there, and as a result established a branch 
across the Atlantic and never regretted it. 

It was in the year 1864, four years after Colonel 
Vickers’ marriage with Miss Frances Mary Douglas, 
that operations were commenced at the River Don 
Works, with the advantage of the most modern plant 
of that time, but the important point is that simul- 
taneously with the developments that followed each 
other in quick succession, the remarkable personality 
of Thomas Edward Vickers unfolded itself until it 
dominated the whole works. The fine intellect of 
which he was possessed was consecrated to the work 
of distinguishing his firm from all others. He was 
no mere figure-head. No employee, however skilled, 
could surpass him in sound practical knowledge. 
The men were conscious of this, and worked the better 





COLONEL T. E. VICKERS, C.B. 


for it. He had that too rare instinct of gathering 
around him in positions of responsibility men of his 
own stamp and ideals. Ambition with ability was 
encouraged in the employee, and gradually the spirit 
of the master-mind permeated the whole works. 
He was a keen disciplinarian, a natural ruler of men, 
but he governed them in such a manner that whilst it 
left no ground for disputation, it inspired them with 
a deep respect, if not actual affection, for him. He 
never sought it. They yielded it cheerfully. He was 
no slave to his passion for placing the name and 
productions of the firm in the very front rank of 
the industrial world, for he never permitted even 
business to usurp the proper place of recreation, but 
during one portion of his career—a period to which 
he attached very vital importance—he actually 
resided at the works, so closely in touch and so con- 
versant was he with them. 

The expansion of the undertaking, with which 
Colonel Vickers’ name and influence were now in- 
separably associated, was continuous. The year 
1888, the year in which the firm was selected by the 
Government for the making of armour plates, saw 
the acquisition of the Naval Construction and Arma- 
ments Company’s works at Barrow. This was one of 
the most important landmarks in the progressive 
history of the firm, and another was the fusion with 
the Maxim-Nordenfeldt Guns and Ammunition Com- 

any. As an outcome of the latter the operations 
of the Sheffield concern were extended to Birming- 
ham and Erith, amongst other places—to be followed 
in later years by the addition of other works at home, 
besides very important concessions and interests 
abroad, especially in conjunction with other great 
English armament firms—and the style of the firm 
was changed to that of Vickers, Sons and Maxim. 
All this time what may be termed the peaceful side 
of industry was being steadily developed, but 
the main idea kept in view by Colonel Vickers 


‘day on the moors with the grouse. 





and his co-directors was warship building and 
ordnance construction. The amalgamation with 
Maxims, and the possession of the yards at Barrow, 
made possible the firm’s proud boast of being able 
to build a battleship and equip her absolutely for 
service without asking an outsider to contribute as 
much as a nut or bolt. That was the sort of thing 
that delighted the heart of Colonel Vickers. He loved 
to witness a launch at Barrow—to see a huge vessel 
of Vickers’ own construction gliding from the stocks 
into the water and to reflect that from that point, 
through all the processes of engining her, armouring 
her mighty sides and decks, mounting her guns and 
filling her magazines with munition, Vickers’ works 
and Vickers’ men were all-sufficient. He saw in the 
picture the fulfilment of his early ideals. He had 
not lived in vain. He had not failed. The ceremonial 
proceedings at these launches—the banquets and 
speeches—he tolerated but never enjoyed. Some 
busy men find pleasure in the very reaction of such 
things. He never did. To him they always seemed 
to demand a display of diplomacy. He was a stranger 
to that school. If something required to be said he 
would say it unhesitatingly, but he preferred to work 
—to work and to think. 

Colonel Vickers, in the days before his retirement 
from the chairmanship of the company in 1909, was 
always thinking out problems. In these matters 
he knew few defeats. Perhaps none. It was he 
who introduced at the River Don Works new methods 
in the production of large forgings and castings, and 
within the space of the two decades 1868-88 he saw 
the first marine shaft made there and the first pro- 
peller cast ; watched the erection of the firm’s first 
forging press ; saw the first armour plate officially 
tested ; and heard the detonation of the first guns 
forged by Vickers. A mill for rough rolling tires 
was his invention, and the improvements which 
advanced armour plate from wrought iron with 
Bessemer steel face to the present fine steel produc- 
tion were largely due to his personal knowledge and 
interest, though in the process valuable machinery 
was scrapped in favour of entirely new plant which 
experiments convinced the directors was requisite 
to keep pace with the firm’s development. He was, 
in fact, ‘* Vickers.’? One cannot think of the concern 
without thinking of him, even if the name were not a 
continual reminder. His monument is in the works, 
and his memory will be kept green in the hearts of 
those who knew him and had truly estimated his 
sterling character. 

Few men have cared less for ostentation or the 
finery of public positions. Colonel Vickers was, 
however, a Justice of the Peace for the city and 
county, and was Master Cutler in 1872. Beyond these, 
about the only publicity that came to him was through 
the old Volunteer movement, and for over forty 
years he served with the Hallamshires, whose com- 
manding officer he became. This was his chief 
relaxation from the real business of life, though he 
loved a quiet game of chess, and greatly relished a 
He was a fine 
shot. Colonel Vickers lived to see the modest wages 
bill of the earlier years of his firm rise to enormous 
proportions, for the employees now form an army of 
many thousands, and the capital of Vickers 
Limited—the shortened title adopted recently by 
the firm, from which, of course, Sir Hiram Maxim 
had previously retired—increase from less than 
£160,000 in 1867, when the present company was 
registered, to over £8,000,000 to-day. The share- 
holders’ appreciation of his life-long services was 
shown when on his retirement from the chairman- 
ship, after thirty-seven years’ occupancy, they 
unanimously voted him a pension of £6000 a year. 
They gave him much; Colonel Vickers had given 
them his best. To-day Sheffield recognises that his 
death is its communal and industrial loss—though 
he belonged to the country, not to the place of his 
birth only. Colonel Vickers, who was a member 
of the Institution of Civil Engineers and was 
made a C.B. in 1898, leaves worthy successors in 
his sons, Mr. Douglas Vickers and Mr. Albert 
Vickers. 


JOHN GORDON HOLLINGSWORTH. 


Ir is with deep regret that we have to record the 
death of Lieutenant John Gordon Hollingsworth, 10th 
Middlesex Regiment, who was killed in action at the 
Dardanelles on August 12th. For several weeks he had 
been posted as missing, and some slight hope existed 
that he might have been picked up by one of the 
many transports operating in those waters. This 
hope is now gone, to the great sorrow of us who knew 
him. 

John Gordon Hollingsworth, the second and only 
surviving son of Mr. and Mrs. Alexander T. Hollings- 
worth, of 2, Belsize-grove, Hampstead, was educated 
at Seafield Park Engineering College and University 
College, London. After some years spent with 
Messrs. Plenty and Son, Limited, Newbury, Henry 
Bessemer and Co., Limited, Sheffield, and Messrs. 
Bochem and Keetman, of Duisburg, he joined the 
staff of our contemporary Engineering, of which 
paper, under the chairmanship of his father, Mr. A. T. 
Hollingsworth, he was a director. An old Territorial 
officer who had resigned his commission after some 
years’ service, he rejoined his old regiment at the 





outbreak of war. Leaving England on July 18th for 
the Dardanelles, he was killed not long after he had 
landed in the Gallipoli Peninsula. Our deep syim- 
pathy goes out to his parents and widow in the loss 
of a very gallant gentleman. 








LABOUR AND WAGES. 


Tue Board of Trade Labour G 2zette reports that employ. 
ment in September continued to be at at a very high level, 
The supply of male labour was not equal to the demand, 
and the substitution of female for male labour continuc«, 
Employment in the coal mining industry was very goud, 
In the pig iron industry it continued good, while the iron 
and steel trades showed further improvement. The pres- 
sure in the engineering and shipbuilding trades remained, 
and there was still a shortage of labour. Trade unions 
with a net membership of 930,141 reported 8231 (or 0.9 
per cent.) of their members as unemployed at the end of 
September, 1915, compared with 1.0 per cent. at the end 
of August, 1915, and 5.9 per cent. at the end of September, 
1914. The war bonuses and increases in rates of wages 
taking effect in September amounts to about £3600 per 
week, and affected 33,700 workpeople. The number of 
disputes beginning in September was 55, and the total 
number of workpeople involved in all disputes in progress 
was 52,869, as compared with 28,870 in the previous 
month and 13,025 in September, 1914. The estimated 
aggregate duration of all disputes in progress during tlic 
month was 172,400 working days, as compared with 
109,600 in the previous month, and 229,800 in September, 
1914. Reporting on wages during the war, the Gazetts 
says it is estimated that during the war period about 
4,500,000 workpeople have had their rates of wages in- 
creased by over £750,000 per week. Dealing with labour 
disputes in 1914 it is stated that up to the end of July the 
number of fresh disputes showed little diminution com- 
pared with the previous year. Following upon the decla- 
ration of war, however, outstanding disputes were quickly 
settled, and for the remainder of the year new disputes 
were comparatively few and of little magnitude. The 
number of disputes beginning in the first seven months of 
the year was 848, and the number of workpeople involved 
was 423,550, while for the subsequent five months the 
corresponding figures were 151 and 24,979 respectively. 
The aggregate duration of the disputes in the two periods 
was 9,964,091 and 147,246 respectively. 








Tue following agreement has been made between the 
Committee of Railway Managers of the English, Scottish, 
and Welsh companies and the National Union of Railway- 
men and the Associated Society of Locomotive Engi- 
neers and Firemen :—The war bonus paid by railway com- 
panies to be increased as follows: Servants eighteen 
years of age or upwards whose standard rate of wage is 
30s. per week or more: Present bonus, 2s.; revised bonus, 
5s. Servants eighteen years of age or upwards 
whose standard rate of wage is under 30s. per 
week: Present bonus, 3s.; revised bonus, 5s. Em- 
ployees under eighteen years of age, except boys engaged 
since January Ist, 1915, at the rates of pay which 
exceed by 2s. 6d. or more the rates usually paid to boys 
occupying positions similar to those in which such newly- 
engaged boys are working: Present bonus, ls. 6d.; revised 
bonus, 2s. 6d. This agreement shall remain in force until 
notice shall have been received by the railway companies 
from the Government determining the present control 
agreement, and thereafter shall be subject to determination 
on one month’s notice on either side. The agreement is 
signed by Sir Guy Granet and Mr. William Clower for the 
General Managers’ Committee, Mr. A. Bellamy and Mr. 
J. E. Williams for the National Union of Railwaymen, and 
Mr. John Hunter and Mr. J. Bromley for the Associated 
Society of Locomotive Engineers and Firemen. 





Tue Executive of the National Union of Railwaymen 
has decided to support financially the Railway Nationalisa- 
tion Society on the ground that the war has accelerated 
the probability of Government ownership of railways in 
the near future. 


In a letter to Birmingham the Minister of Munitions 
writes :—** Having regard to the inevitable increase in the 
demand for labour that would ensue from the provision of 
new munition factories and the extension of existing works, 


the Minister is encouraging a scheme for giving a short 


course of training in technical schools to applicants who 
undertake to work whole time in munition factories on the 
completion of their course. The Minister is most anxious 
that these men and women who devote time to fitting 
themselves for munitions work should receive every 
encouragement, and that employment should be forth- 
coming for them when they have completed their course 
and received a certificate of efficiency. No attempt will 
be made to produce skilled engineers. The sole 
object is to have a certain number of people who would 
otherwise be entirely unskilled taught the use of tools. 

A man who has received 100 to 150 hours’ training upon a 
lathe should be able to adapt himself readily to work in a 
munitions factory. . . The employers are invited to 
co-operate. Aid 





In response to representations from the trade unions 
the Minister of Munitions has appointed Lord Balfour of 
Burleigh and Mr. Lynden MacAssie, K.C., Commissioners 
to inquire into ‘the grievances of the Clyde munition 
workers regarding the constitution, procedure, and deci- 
sions of the Munitions Tribunals, and the inquiry began 
on Monday, the first case being that of the Fairfield ship- 
wrights, who were convicted some time ago on a charge 
of contravening the Munitions of War Act, and were each 
fined £10, with the alternative of thirty days’ imprison- 
ment, three out of the seventeen going to prison. 

A MEETING of the Coal Conciliation Board for the Fede- 
rated Area was held last Friday to consider an application 
by the miners for an advance of 5 per cent. in wages. 
After discussion the meeting was by agreement adjourned 
until October 28th, for the employers to consider the case 
put forward by the men. 
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NEW PLANT AT THE STEPNEY ELECTRICITY 
WORKS. 


With the publication of our next issue, October 
29th, it will be exactly six years since we last 
referred to the Borough of Stepney’s electrical under- 


taking. On that occasion we dealt pretty fully with 





Fig. 1—MOTOR-DRIVEN FANS 


the scheme from the time the current was switched 
on to the mains from the original station in Osborn- 
street, Whitechapel, to the opening of the new station 
at Blyth’s Wharf, Limehouse. The Osborn-street 
station, it may be remembered, was built with a view 
to supplying Whitechapel, but when in the year 1900 





In due course the size of the building was increased 
and new generators were erected. 

Recognising, however, that the Osborn-street 
building was not only too small for the ultimate 
demands, but also unfavourably situated for the 
extended area to be supplied, the Council purchased 


in 1903 a site known as Blyth’s Wharf, which is | 
| It was not | 
until 1908, however, that the building work on the | 


situated by the riverside at Limehouse. 


new site was commenced. A series of London Power 
Bills caused the Council to defer operations as long as 





Fig. 3—BOILER GAUGE BOARD 


possible, but in 1907 it was seen clearly that no bulk 
supply, even if sanctioned by Parliament, could be 
ready in time to meet the rapidly growing load. The 
Borough Electrical Engineer, Mr. W. C. P. Tapper, 
therefore, reported upon the new scheme, and his 
report was duly approved by the Council. 


~ 0 =. 


Stepney has been growing very rapidly, and the 
| building which we illustrated in our issue of October 
| 29th, 1909, was soon filled with generating plant. 
In the summer of 1912 the Borough Electrical Engineer 
recommended the Council to extend the Blyth’s 
Wharf building and to install two new 5000-kilowatt 
turbo-generators. His report indicated that the com- 
plete scheme, including, of course, the boilers and 
auxiliaries, would involve an outlay of £137,750. The 
| report was duly accepted, and the work, with the 

exception of that involved in erecting the buildings, 

which was supervised by the Borough Surveyor, Mr. 

H. W. Jameson, was carried out under the direction 
| of Mr. Tapper. 

Under normal conditions the new plant would 
| probably have been ready for use in the summer of 
| 1914. The war, however, delayed operations con- 
| siderably, with the result that the work has only just 
| been completed. Had it not been for the possibility 
| of Zeppelin raids and the consequent lighting restric- 

tions, the delay wonld no doubt have placed the 
| Engineers in a different position. As it was, however, 
the reduced public and lighting loads saved the 
situation. But although the Stepney plant has, in 
common with all other London stations, been running 
ever since the war began with a very much reduced 
lighting load, the power load has been increasing, for 
in this borough there are many factories engaged 
upon Government contracts. The motor load has 
always been a valuable asset to the electricity under- 
taking, and as the following table shows, it has 
increased rapidly during the last few years :— 


Horse-powcr up to September 30th, 1911 9,987 
» Pa fe 1912 13,270 

a Pe ae 1913 15,797 

a s 3 1914 17,821 

1915 21,623 


” 29 2? 


During the last five years the units have more than 
| doubled. For the year ending March 3lst, 1910, 
10,130,501 units were generated, and for the year 
ending March 31st, 1915, 21,064,463 units. 

When it was decided to extend the Blyth’s Wharf 
power station, the contract for the building work was 
awarded to Drew-Bear, Perks and Co.,'of Battersea. 
The extension which has been added to the northern 
end of the original building is composed of ferro- 
concrete, and it consists of three 30ft. bays, two of 
which have now been equipped with the new ma- 
chinery. The complete extension comprises an engine- 
room, switch gallery, section with basements, a boiler- 
house, overhead coal bunkers, and an ash basement. 
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the London Government Act, 1899, came into opera- 
tion, and the newly formed Stepney Borough Council 
took over the Whitechapel Order, and also the Pro- 
visional Orders obtained by the Limehouse Board of 
Works and the Mile End Old Town and St. George’s- 
in-the-East Vestries, it became evident that the 
Osborn-street station would have to be extended. 
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Fig. 2—ARRANGEMENT OF TURBINES AND CONDENSERS 


Views of the Blyth’s Wharf power-house will 
be found in our issue of October 29th, 1909. At 
that time the station contained only two turbine 
sets, one a 1000-kilowatt Willans turbine coupled 
to a Bruce Peebles alternator, the other a 
1000-kilowatt Parsons turbine coupled 
double-current generators. Since then the load at 


to two | 
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In the new boiler-house—see page 390—four Howden 
water-tube boilers have been installed, each capable 
of evaporating 33,000 lb. of water per hour, with a 
feed temperature of 150 deg. Fah., and at a pressure 
of 200 lb. per square inch. Each boiler has a heating 
surface of 6700 square feet, and is composed of six 
elements, with upper and lower drums connected 
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together by a large number of vertical tubes 2in. | 
in diameter. There are also balancing water and | 
steam pipes between the drums. The superheaters | 
are of the internal type. All the fittings were made | 
by J. Hopkinson and Co., Ltd., of Huddersfield. 

Each boiler is fitted with two of the Underfeed | 
Stoker Company’s moving grate stokers, which are | 
worked in conjunction with the makers’ hot-air 
economisers and forced draught system, and Prat’s 
patented induced draught chimneys, the object being 
to obtain as far as possible a balanced draught at 
the stoker grate level. There are two economisers 
for each boiler, and they are placed in the flue imme- 
diately above the boiler and under the chimney. For 









“THe Encineer 


0'0%—_—+| 


ments are shown in the drawings Figs. 2and 4. A view 


| of the complete plant at Blyth’s Wharf is given on | 


page 390. Both the new sets run at 1500 revolutions 


per minute, and are designed to develop 25 per | 
| cent. overload for two hours, and 50 per cent. overload 
for half an hour. They are intended for a working | 


pressure of 180 lb. per square inch, the steam tem- 
perature at the stop valve being 500 deg. Fah. At 


| full load and with unity power factor the guaranteed 


steam consumption is 13.31 lb. per kilowatt hour, 
subject to a tolerance margin of 24 per cent. 

The Zoelly turbine, as built by Escher, Wyss, was 
described in the fifth article of the series we published 
in 1911 on the year’s progress in the design of steam 


| 


| turbine builders, Escher, Wyss fit to the governors 
| of their turbines a small electric motor to enable the 
| speed to be varied from the switchboard. The Step. 
ney turbines are provided with this arrangement, 
but owing, we believe, to the absence of frequency 
indicators on the switchboard, the practice at present 
at any rate, is to adjust the speed by hand. Governing 
is effected entirely by a simple throttle valve, 
From the first the makers of these machines have 
contended that automatic nozzle valve governing 
introduces undesirable complications. It is urged 
that it is generally supposed that certain advan. 
tages are secured with turbines of this kind by re. 
placing two or three of the first guide dises by a single 
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Fig. 4—-END VIEW OF TURBINES AND CONDENSING EQUIPMENT 


each boiler there is an induced draught*fan¥and a 
forced draught fan, both of which are motor-driven— 
see Fig. 1. These fans are mounted above the level 
of the boiler tops and upon platforms close to the 
base of the Prat chimneys. Each boiler also has a 
gauge board upon which are mounted a pressure 
gauge, two superheat gauges, draught gauges, and 
the ammeters and field regulators associated with 
the draught motors. The stoker is therefore in a 
position to observe the working conditions with a 
minimum of trouble. One of these gauge boards is 
shown in Fig. 3. 

On the underside of the boiler-house floor the stoker 
drive is suspended, and it imparts motion to the 
grates by a patented spring clutch gear. At present 
the ashes from the four new boilers are handled, as 
previously, by means of hoppers under each furnace, 
which discharge the ashes into movable runabout 
skips, a telpher conveying the skips to an ash hopper 
upon the wharf edge. The new coal-handling plant 
consists of a double mono-rail telpher track erected 
over the tops of the coal bunkers, one track extending 
20ft. into the yard at the north end of the building. 
Switch points on the rail and in the electrical con- 
ductors couple this new double rail track to the 
original single-rail track. To ensure continuous 
working in the event of a breakdown on either of the 
telpher machines a new telpher has been ordered from 
Messrs. Strachan and Henshaw, of Bristol. 

At the north end of the boiler-house a three-ton 
electrically driven jib crane, manufacturered by the 
Chatteris Engineering Works, of Chatteris, Cam- 
bridge, has been erected. It has a maximum working 
radius of 45ft., and it serves for handling the stock 
coal. A coal receiving and discharging hopper has 
been provided in the yard at the end of the telpher 
track. As it is probable that at a later date the 
crane will be used on rails in front of the river wharf, 
it has been mounted upon a travelling carriage 10ft. 
high. When working in conjunction with a Priestman’s 
grab, the crane is capable of dealing with 40 tons of 
coal per hour. No more need be said about the new 
steam plant, except that in the original feed pump 
room a new Weir steam turbine-driven feed pump 
has been erected. It has a capacity of 10,000 gallons 
of water per hour when working against a pressure 
of 250 Ib. per square inch. 

We come now to the new engine-room, in which 
two 5000-kilowatt Escher, Wyss turbines have been 
installed. These turbines, which are coupled to 
Brown, Boveri three-phase 6600-volt, 50-period 





alternators, are shown on page 390, and the general 
arrangement of the sets and their condensing equip- | 


turbines—see THE ENGINEER, March 3rd, 1911. 
As we pointed out in that article, the two main claims 
made for this type of turbine are (1) small floor space 
and (2) high efficiency at all loads. As is well known, 
in the ordinary Zoelly turbine the steam only expands 
in the guide wheels, and the velocity so acquired acts 
on a single row of blades on the running wheels. In 
the case of the Stepney machines there are twelve 
running wheels. The corresponding guide discs, or 
diaphragms, are divided horizontally, this arrange- 
ment, as is now well appreciated, enabling the disc 
glands tobe examined with a minimum amount of 


trouble. These internal glands are composed of bronze | 





| one having nozzles, the increased pressure drop so 
| obtained producing a corresponding increase of 
| velocity, which is used in a compounded wheel—that 
| is a wheel having at least two rows of running blades 
with a set of stationary blades between them, the 
temperature of the steam in the main body of the tur- 
| bine thereby being reduced. But it is claimed that 
by adopting the practice of expanding the steam in 
| the first guide wheelfto a greater extent than was 
formerly customary the results are equal to those 
| obtained with a compounded velocity wheel, and 
| further, that the temperature of the steam in the 
|main body is not widely different in the two case s 
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Fig. 5—SECTIONS OF BROWN, BOVERI ALTERNATOR 


rings, which are tapered down to a very fine tip. The 
neck glands, that is to say those through which the 
shaft passes at the ends of the turbine, are of the 
carbon type. To avoid the transference of heat from 
the casing to the bearings the latter are isolated from 
the casing. At the steam end of the turbine there is 
a short shaft at right angles to the main shaft. A 
worm on the main shaft meshes with a worm wheel on 
the short shaft, and at the end of the latter there are 
two pumps, one delivering oil under pressure for 
lubricating the bearings, and the other supplying oil 
for operating the governor. Besides these two oil 
pumps there is also a small turbine pump, which is 
used for pumping oil into the bearings when about to 
start the turbine. Like several other continental 


The increased pressure drop in the first guide wheel 
is obtained by using a different form of guide blade 
to that employed in the other guide wheels. As a 
result of this arrangement excellent results are obtained 
with a simple throttle valve governor—results, it is 
claimed, which could only be secured in a turbine 
fitted with a compounded velocity wheel by intro- 
ducing nozzle governing. In the Zoelly turbine the lift 
of the throttle valve is adjusted by the governor 
to suit the load. The governor oil pump pumps 
the oil into a vertical cylinder, and a piston valve 
in this cylinder, which is moved up and down by the 
governor, controls the pressure of oil acting on the 
two sides of the piston, which is coupled: to the upper 
end of the throttle valve spindle. The governing 
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gear is very similar. to that adopted by the firm for 
its water turbines. 

The surface condensers were also made by Escher, 
Wyss, and as shown in the drawings Figs. 2 and 4. 
They are erected immediately below the turbines. 
Rach condenser has a cooling surface of 10,760 square 
feet. ‘The Escher, Wyss condensing pumping plant 
for each set—see page 390—is placed in the 





provided with Merz-Price protective gear. For 
making and breaking the field circuits rotary type 
field switches are provided, which are interlocked 
with the main switches, so that the field circuit 
cannot be broken before the machine has been dis- 
connected from the bus-bars. When the main switch 
is opened the field switch trips automatically. The 


interlock also ensures that the field switch is closed | 

















Fig. 6—ROTOR OF BROWN, BOVERI ALTERNATOR 




















Fig. 7—PARTS OF ALTERNATOR ROTOR 


basement between the main turbine foundations. | 
Each of these sets consists of one steam-driven | 
circulating water centrifugal pump, a rotary air | 
pump, @ condenser extraction pump, and a hot well | 
force pump, all mounted upon a common bed-plate | 
and coupled to a line shaft running at 2000 revolutions | 
per minute. Steam from the turbines which drive 
these pumps can either be carried into a stage of the | 
main turbine or into the hot well by means of | 
a Holden and Brooke kinetic heater. It is’ 
possible to use either of the condensing plants in 
conjunction with either of the 5000-kilowatt sets, or, 
in cases of emergency, to run both turbines at reduced 
loads upon a single condenser. Furthermore, the 
exhaust pipes of the main turbines have been arranged 
so that the machines can exhaust to atmosphere. | 

Sections of a Brown, Boveri alternator similar | 
to that coupled to the turbines at Stepney is shown | 
in Fig. 5. A feature of these machines worthy of | 
notice is that the rotors are of the salient pole type, 
as shown in Figs. 6 and 7, which are self-explanatory. 
The alternator windings are star connected, the three 
connections forming the neutral point being brought | 
out separately for connecting up to Merz-Price pro- | 
tective transformers. On the outboard bearing of | 
each alternator is a 110-volt exciter. The voltage | 
of the machines is controlled by Brown, Boveri 
regulators, as described in our issue of November 
14th, 1913. 

The air filters used with these machines are of the 
Heenan and Froude type—see THE ENGINEER, Jan. 
22nd, 1915. Each filter is capable of cleansing and cool- 
ing 25,000 cubic feet of air per minute. As our readers 
are aware, these filters are rotary filters, and the lower 
half of the sheet metal cylinder revolves in water. 
The filters are placed in the basement, below the alter- 
nators, and the water supply is taken from the con- 
densing plant. A drawing of the arrangement is 
given in Fig. 8. 

The new switchboard gallery has been erected 
above the two 5000-kilowatt sets, and upon it has 
been placed a six-panel Dreadnought type extra 
high-tension Reyrolle switchboard—see Fig. 9. 
On this gallery there are also the field regulators. 
The switchgear is an adaptation of Reyrolle’s 
high-tension Ironclad gear, but the operating handles, 
meters, relays, &c., are mounted on enamelled slate 


before the main switch. Current for exciting the 
fields of the exciters is taken from the 240-volt direct- 
current supply, or, in other words, from one side of 
the three-wire direct-current system. It may be 
mentioned in this connection that to secure a 
thoroughly reliable supply for these excitation 
circuits and for the auxiliary plant and station 
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for operating the small motors which regulate the 
new 5000-kilowatt turbines. 

The bulk supply switches are connected up to 
the Poplar generating station, which takes part of its 
current from Stepney. The coupling switches are 
for coupling this new switchboard to the old switch- 
board, which was erected for the first section of the 
Limehouse station. It will be seen, therefore, that 
the complete main switchboard is composed of two 
separate switchboards, the old board controlling the 
turbo-alternators in the first section of the building 
and the new switchboard controlling the 5000- 
kilowatt sets which have recently been installed. 
Both these boards were made by A. Reyrolle and Co., 
Limited, of Hebburn-on-Tyne. On the old switch- 
board there are two coupling switches, one in circuit 
with each bus-bar. To provide space for these 
switches on the old board various panels and circuits 
had to be rearranged, including the Poplar bulk 
supply feeders. The latter, however, have now 
been transferred to the new board, and they are 
controlled by the new bulk supply switches, which 
are of larger capacity. As can be seen from Fig. 9, 
the automatic Brown-Boveri regulators are mounted 
on the new switchboard. For controlling the various 
motor circuits associated with the new plant an 
additional works power switchboard, made by the 
General Electric Company, has been erected in the 
new engine-room. 

Between the two 5000-kilowatt sets a new 1000- 
kilowatt Bruce Peebles motor converter has been 
erected, which is similar in all respects to the other 
motor converters in use in the Stepney generating 
station and sub-stations. 

Babcock and Wilcox have been responsible for 
the supply and erection of the pipe work. As far 
as possible all steam exhaust and drain pipes are 
confined to the boiler-house section of the building, 
whilst the river water pipes and air pump discharge 
pipes are in the engine-room basement. The type 
of steam trap used is that made by Alley and Mac- 
lellan. All high-pressure steam valves are Hopkinson 
valves, but the large water valves were made by 
Babcock and Wilcox. A 50-ton overhead electrically 
driven travelling crane has been supplied and erected 
by Stothert and Pitt, of Bath. : 

It remains now only to touch very briefly upon 
the new mains and sub-station equipment. Not only 
are the Council’s works inter-connected with Poplar, 
but they are also giving a bulk supply to Shoreditch, 
and in the near future they will render the same 
service at Bethnal Green, when the Limehouse 
station will obviously be giving supplies to a very 
large section of East London. To cope with the 
increase of load and the bulk demands arising from 
Shoreditch and Bethnal Green, two 1500-kilowatt 
extra high-tension feeders have been laid from the 
Limehouse generating station to the Whitechapel 
sub-station. Two similar feeders have been laid from 
the Whitechapel sub-station to Shoreditch and two 
other extra high-tension 1500 kilowatt feeders have 
been laid from Whitechapel sub-station to Bethnal 
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panels, and the switches are operated from the front 
of the panels. There are two machine switches, 
two bulk supply panels, and two coupling switches. 


The switches themselves are contained in boiler-plate | 


tanks with cast steel tops. There are duplicate three- 
phase bus-bars, the section of each bar being one 
square inch. 

All the circuits to and from the switchgear are 


| lighting a 500 ampére-hour battery, supplied by the 
| D.P. Battery Company, has been installed. 

Besides the main and field switches the switch- 
| board panels are fitted with synchronising sockets, 
| signal lamps for showing whether the main switches 
are on or off, power factor indicators, open dial 
ammeters, watt meters for each phase, and switches 
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Fig. ARRANGEMENT OF AIR FILTER 


Green. Merz-Price protective gear and pilot cables 
have been provided for all these feeders. In the sub- 
stations the feeders are controlled by Reyrolle switch- 
gear. At the Wapping sub-station a new 1000-kilowatt 
Bruce Peebles motor converter has been erected, 
the extra high-tension switch and the two direct- 
current panels for which were also supplied by A. 
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Reyrolle and Co., Limited, of Hebburn-on-Tyne. | 
The Blyth’s Wharf station as it stands to-day 


constitutes an excellent example of modern power | 


station engineering. From the first the undertaking 
has been very successful, and there is little doubt 
that the installation of this large and thoroughly 
up-to-date plant will be the means of obtaining results 
even better than before. It is common knowledge 
that the working costs at Stepney are, and, we believe, 
always have been, exceptionally low. Moreover, 
during the last twelve months over 18,750,000 units 
were sold, an output which places the Stepney works 





The extent of land, not forming part of the railway proper, 
owned by the companies amounted to 30,496 acres and 
58,006 houses belonged to the companies. 

The coaching loaded miles reached 264,258,000, goods 
loaded 140,449,000, and mixed loaded 661,000, making a 
total loaded mileage of 405,368,000. Trains for traffic 
purposes which were run empty on either the forward or 
return journey had 9,237,000 coaching empty miles, 

21,235,000 goods empty miles, and 11,000 mixed empty 
miles, giving a total empty mileage of 30,483,000. The 
coaching shunting miles were 18,665,000, goods shunting 
miles 119,142,000, mixed shunting miles 58,000, and a total 
| shunting miles of 137,865,000. Other mileage—assisting, 





Fig. 9—-PORTION OF THE REYROLLE HIGH TENSION SWITCHBOARD 


well ahead of all other municipal undertakings in 
the metropolitan area. 

The original scheme, dating back to 1898, was drawn 
up by Mr. Arthur Wright, who acted for the first 
few years as consulting engineer to the Council. All 
the later extensions, however, have been carried 
out under the direction of the borough. electrical 
engineer, Mr. W. C. P. Tapper, and to his designs 
the Blyth’s Wharf station was built. 








THE RAILWAY RETURNS FOR 1913. 
No. II.* 
THE STATISTICAL STATEMENT. 


THERE were, at the end of 1913, 23,691 miles of first line 
of railway in the United Kingdom, 13,392 miles of second 
line, 1619 miles of third line, 1254 miles of fourth line, and 
700 miles of fifth, sixth, or other line. The total mileage of 
running line, reduced to track mileage, was 40,656, of 
which 10,055 (23,447—13,392) miles was of single-tracked 
railway. The mileage of sidings reduced to single track 
was 14,749, so that the total mileage was 55,405. When 
these figures are compared with the corresponding details 
for 1912 there is an apparent increase of 244 miles of first 
line, 155 miles of second line, 75 miles of third line, 46 miles 
of fourth line, and 102 miles of more than four-track. The 
total of running line showed an increase of 622 miles, but 
there was an apparent decrease of 126 miles of sidings, 
resulting in an increase of 496 miles in the total. The 
report says that there is reason to believe that the changes 
are less than represented, and that the increases are not 
actual, but are due to revision and the general adoption 
of a more uniform method of distinguishing between 
running tracks and sidings. One company has excluded 
from its returns for 1913 a length of about 100 miles of 
dock sidings previously included in its sidings figures. | 

There were on British railways in 1913 14,792 tender | 
engines, 9843 tank engines, and 14,971 tenders. The rail | 
motors numbered 214, and had 11,078 seats. There | 
were 83 electric locomotives and 1019 electric motor cars 


seating 51,219 passengers, and 1467 electric trailer cars, | 
seating 77,297. The passenger-carrying coaches numbered | 
54,455, seating 2,614,634. Other passenger vehicles 


totalled 22,159. Open wagons numbered: under eight 
tons capacity 30,727, and eight tons and over 375,916. 
Covered wagons numbered: under eight tons capacity 
20,785, eight tons and over 71,165. Mineral wagons: 
under eight tons capacity 4000, eight tons and over | 
182,019. Cattle trucks were 22,459 in number, and all 
other wagons, except locomotive coal and ballast wagons, | 
53,675. The two last-named classes and brake vans are | 
included in railway service vehicles, which numbered 
49,691. The road vehicles employed in the conveyance 
of passengers and in the collection and delivery of parcels 
and goods are divided into passenger vehicles and goods 
vehicles. The former were 493 and the latter 33,552 in 
number. 

Among the miscellaneous property owned were 105 | 
steamboats of over 250 tons net, with a total tonnage of 
56,025, and 118 of not exceeding 250 tons net, having a 
total tonnage of 12,415. The canals owned by the railway | 
companies had a total length of 1033 miles, while the | 
docks, harbours, and wharves had a total length of quays 
of 490,490ft. 


Railway-owned hotels were 113 in number. 
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| companies, 


light, &c.—had a total of 54,608,000. The total engine 
mileage was 628,324,000. Shunting mileage and other 
mileage have not hitherto been given, so these figures can- 
not be compared. Excluding these the coaching mileage 
of 273,495,000 in 1913 compares with 258,768,000 in 1912 
and 270,276,000 in 1911. The 161,684,000 goods miles of 
1913 compare with 151,893,000 in 1912 and 156,500,000 in 
1911. The total mileage, which includes the mixed mile- 
age, of 435,851,000 in 1913 compares with 412,520,000 in 
1912, and 428,633,000 in 1911. The 1911 figures are given 
because the figures for 1912 were affected by the great coal 
strike of that year. 

In the figures as to the number of passengers, return 
tickets are counted as two tickets. The number of first- 
class passengers was 31,437,000, of second-class 13,579,000, 
of third-class 1,094,833,000, making a total of 1,139,849,000 
ordinary passengers. The number of workmen’s tickets 
was 314,912,000. Season tickets are given on an annual 
basis, 7.e., four quarterly tickets or twelve monthly tickets 
count as one. The first-class seasons numbered 138,142, 
second-class 88,998, third-class 510,679, making a total 
of 737,819 season tickets. As we remarked last week, we 
are now told how many tickets originate on each com- 
pany’s line, and reckoning only one company—the issuing 
i the figures are :—Ordinary 
passengers : first-class 26,531,000, second-class 12,907,000, 
third-class 936,698,000, total 976,136,000. Workmen’s 
tickets 256,921,000. Season tickets: first-class 106,704, 
second-class 82,964, third-class 407,146, total 596,814. 
If it be accepted that the holder of a season ticket makes 
600 journeys a year then the total number of journeys 
during 1913 of ordinary passengers, workmen, and season- 
ticket holders may be estimated at : first-class 90,554,000, 
second-class 62,686, 000, third-class 1,437,906,000, total 
1,591,146,000. On these figures the proportion per cent. 
borne by the number of each class to the total number is 
as follows : first-class 5.7 per cent., second-class 3.9 per 
cent., third- class 90.4 per cent. 

Goods traffic amounted to: 





General merchandise 


| 121,360,000 tons, coal, coke, and patent fuel 345,115,000 


tons, other minerals 101,726,000 tons, heads of live stock 
32,899,000. The tonnage carried by each_ originating 
company was: general merchandise 72,908,000 tons, 


| coal, coke, and patent fuel 226,936,000 tons, other minerals 


72,193,000 tons. According to the statistics of Mines and 
Quarries the quantity of coal raised in 1913 was 287,430,000 
tons. The live stock is given in detail by the originating 
and was: horses 204,000, cattle 5,272,000, 
calves 954,000, sheep 14,051,000, pigs 3,042,000, miscel- 
laneous 21,000, total 23,544,000. 


ELEcTRICAL WORKING OF RAILWAYS. 
With the exception of the Bessbrook and Newry Tram- 


| way, three miles in length, all the electrical railways in- 


cluded in the returns are English lines. The length, in 


| equivalent of single track, worked solely by electricity, 


was 205 miles 70 chains, the length worked partly by elec- 


| tricity being 314 miles 52 chains. 


The number of electrical train miles for passenger trains 
was 26,903,000 in 1913 as against 24,982,000 in 1912, and 
for goods, mineral, and mixed trains 33,000 miles in 1913 
as against 32,000 in 1912. The total train mileage in 
1913 was 26,936,000 as against 25,014,000 in 1912. 

The number of electrical car miles for passenger trains 
was 102,698,000 in 1913 as against 95,759,000 in 1912, 
and for goods, mineral, and mixed trains 185,000 miles 


| as against 173,000. The total car miles were 102,883,000 
| in 1913 as compared with 95,932,000 in 1912. 


The total quantity of electricity used in 1913 was 
268,289,000 Board of Trade units as against 252,926,000 in 





1912. These figures do not represent the entire quantity 
of electrical energy generated, the quantity lost in conver. 
sion being excluded. 

SuMMARY AND COMPARATIVE TABLES. 

In previous returns some useful tables have appeared 
which showed a summary of the results for each year since 
1870, the number of locomotives, carriages, wagons, 
&e., possessed and the average of such per open mile for 
the previous decennial period, the receipts under the 
various heads and expenditure under the various heads 
for the whole of the railways and for the twenty-one le racing 
railways in particular. Owing to change of basis the 
figures shown in these tables are not comparable with the 
figures given for 1913, and therefore the details for 1913 
are not given, but the table that appeared in the 1912 
return are repeated for reference purposes. 

TABLEs OF Deratts oF CAPITAL, RECEIPTS, EXPENDITURE, 
&e. 

The remainder of the returns are devoted to the details 
for each company of those items of which Mr. Fountuain’s 
statement is a summary. As the principal of these have 
been, or will be, dealt with in our articles on the upkee)) of 
British railways, we need not comment upon them here, 
Suffice to say that the tables are given in a detail which is 
most useful, and which reflects credit on the officers of the 
Board of Trade responsible for their compilation. 








COST OF OXY- ACETYLENE WELDING. 

THE use of the oxy-acetylene process for welding and 
cutting metals in repair and construction has been applied 
in the United States to a multitude of purposes. Work 
at an ice-making plant, for instance, includes repairing the 
pipes of ammonia coils and welding new bottoms to the 
tanks in which the blocks of ice are frozen. 

The bottoms are of No. 12 galvanised iron, flanged on 
all sides so that the wells are on the contact edges of the 
flanges and the sides of the tank. A special frame or jig 
was made to hold the tank during the operation, and a 
spray nozzle was arranged to discharge water on the side 
of the tank and keep it cool while the weld is being made. 
This is done in order to prevent buckling. A new 
tank costs 18s. 4d. The flanged bottoms for repair cost 
Is. 4$d. if of galvanised iron, or 114d. if of black or non- 
galvanised iron. The cost of applying the new bottom is 
only 2s. 1ld., and as this renders the tank ‘as good a 
new,”’ the economy is evident. 


a. a. 

Welding waetal 2.0 65 50 te ce te ee oe oe OO 
Time of welding.. .. eee, ee 
Cutting rivets and remov _ ‘old bottom. i “aw Las a ae 
Trimming edge of tank .. . se Oe 
Cleaning the tank .. NS a ae ee, 
Connecting corners, soldering bia ee sal ea oa 
Testlieg ami hen@ling .. 2. 22 0c ce ce ee OH 
J! ee 211 


An interesting case is that a a Loin. “shaft weighing 
2500 lb., which was cracked across one end and repaired 
by welding. It required four hours to heat the shaft to 
the proper temperature for welding, and two and a-half 
hours to make the weld. This consumed 100 cubic feet of 
acetylene gas and 100 cubic feet of oxygen, at a cost of 
16s. 8d., with gas at ld. per cubic foot. A 3in. crank shaft 
fractured through one of the crank cheeks was heated 
in about an hour and welded in about forty-five minutes, 








WELDING NEW BOTTOM TO ICE TANK 


at a cost of 4s. 2d. for gas, 25 cubic feet of each kind. The 
ice plant and shaft repair work was done by means of 
a special form of heating torch and blow-pipe made by the 
Modern Engineering Company, of St. Louis. 

Work of a different class is the welding of steel pipes for 
gas mains, and this has been done on a large scale. At the 
Panama-Pacific International Exhibition, at San Fran- 
cisco, not only the mains but all the piping within the 
buildings have been welded in this way. The work is 
quicker and cheaper than the screw sleeve joints, while 
the latter are liable to have a certain amount of leakage. 
The pipes are strung out along the street or road and thera 
welded, and then rolled into the trench. In crowded 
streets the welds may be made with the pipe supported 
on timbers laid across the trench. In streets the mains 
are welded up in continuous lengths between cross streets, 
and the connecting lengths are then welded to these wheu 
laid in the trench. In open country lengths of 1000ft. 
are often welded up, and even 100 pieces of 8in. pipe 
40ft. long have been welded into one continuous section 
before being laid. 

The pipe can be bent to follow curves. Branches, 
reducers, &c., can be made by simply cutting pieces of 
pipe—by the blow-pipe—and welding them on to the 
main. The cost of the 6in. Y-branch at 45 deg. is given 
below, also that of one 6in. and two 4in. connections on an 
8in. main. This work is done with the special apparatus 
of the Oxweld Acetylene Company, of Chicago, 

Cost of 6in. Y-branch, 3s. 24d. (A) Cutting: Labour, 
3 minutes at 15d. per hour ; oxygen, 3 cubic feet at Id.; 
acetylene, 1 cubic foot at 1d.; total, 5d. (B) Welding: 
Labour, 5}d.; oxygen, Is.; acetylene, 10d.; filling wire, 
1 Ib. at 6d., 6d.; total, 3s. 24d. 

Cost of special piece with three branches : (A) Cutting 
holes and pipes, Is. 1ld.; welding three pipes in place, 
14s. 4d.; total, 16s. 3d. 
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RAILWAY MATTERS. 





Our attention has been called to an unfortunate printer’s 
error which occurred in the column devoted to ‘‘ Railway 
Matters’ in our issue of May 28th last. In the para- 
graph referring to the experience obtained in the United 
States of flashing acetylene signal lamps, we stated : 
“The Norfolk and Western Railroad has had one of the 
flashlights in use on an automatic signal for the past eight 
months, and reports the lamp as not very reliable, but. as 
costing much less than an oil lamp for the same service.” 
By an accident in» composition the word “only” was 
omitted between the words “ not” and “ very,”’ and the 
paragraph should have read “ reports the lamp as not only 
very reliable but .’ This, of course, entirely 
reverses the sense of the paragraph as originally printed, 
and we hasten to express our regret. 

Tue Maine Railroad Company is reported to have 
abandoned the use of oil for locomotive fuel owing to the 
cost having increased so much that oil is now more expen- 
sive to use than coal. 


Mr. JosEPH CARTMELL who, since 1874, has been in 


charge of all the engineering work on the Maryport and | 


Carlisle Railway, retired on the Ist inst., and his assistant, 
Mr. Harold Brown, has been appointed engineer. 


Wit the exception of the several failures in 1905 and 
1906 of German-made axles on the Metropolitan District 
Railway, of the crank axle that failed at Crawford, Cale- 
donian Railway, in April, 1909, and of the carriage axle 
that failed on the District Railway in April, 1913, the 
Board of Trade, until the case reported in our issue of the 
8th inst., has not inquired into an accident due to the failure 
of axles since September, 1902. 


Tue United States Vice-Consul at Yokohoma reports 
that the Government lines of Japan operate approximately 
2500 locomotives, 6500 passenger cars and 53,000 freight 
; of all varieties, having a gross carrying capacity of 
365,318 tons. In 1914 the number of servants of the 
Imperial Government Railway Bureau was 112,087. Of 
the total track mileage in 1914, 5117.6 miles were equipped 
with modern safety appliances, such as_ block-signal 
systems, &c. 

Tue London and North-Western Railway Gazette states 
that seventeen years ago Mr. Bunnell, who was then the 





stationmaster at Carnarvon, retired on the superannuation | 
When the war broke out, notwithstanding that he | 


fund. 
was seventy-eight years of age, he volunteered for active 
railway service, and for a long time was put on work 
between London and Southampton. Then he offered him- 
self for foreign service, and was sent on transport work in 
the Mediterranean, and is now in the Dardanelles. 


AccorpINnG to the Board of Trade annual accident 
returns there were 91 failures of axles reported by the 
companies in 1911, 93 in 1912, 97 in 1913, and 94 in 1914, 
Of these the most frequent failures were in engine axles. 
During 1914, of the 94 total failures, 41 were the axles of 
crank or driving wheels, and 14 were the axles of leading 
or trailing wheels of engines. There were failures of 10 
tender axles, seven coach axles, and 22 wagon axles. Of 
the 41 crank or driving axles six were made of iron and had 
an average life of 265,377 miles, and 35 were of steel, and 
had an average life of 344,154 miles. 


Or the 140,000 servants of the Pennslyvania Railroad 
east of Pittsburgh and Erie, over 11,000 are Italians, and 
on one division 27 of the 53 track foremen and 42 of the 52 
assistant foremen are Italians. To assist these men to 
acquire a knowledge of English, the railroad is preparing 
an Italian-English correspondence course for all who desire 
to avail themselves of the opportunity of educating them- 
selves in this respect, and over 2000 men have already 
enrolled. The course is conducted by an Italian, the 
lessons being prepared with the co-operation of officers 
of the road experienced in the various subjects covered. 


AFTER being satisfied with sundry tests the Lehigh 
Valley Railway Company has adopted the system of relay- 
ing its rails by means of steam cranes. Recently a stretch 
of 4.07 miles of double line, including four sets of points, 
was relaid with 100 lb. rails. Four cranes were employed, 
one starting on each line at the outer limits of the work, 
and all working towards the centre. A foreman, six 
labourers, and a crane operator accompanied each crane, 
other men following to spike and joint the new rail. The 
four cranes were employed 20 h. 27 min., including 73 min. 
total detention. In this time there were laid 1313 rails, 
or an average of 64 per crane-hour, and a maximum of 
76.5 per erane-hour. ‘ 


Accorpine to the Bulletin of the Bureau of Railway 
Economics, Washington, the total operating revenues of 
the railways of the United States for the fiscal year ended 
June 30th last averaged 12,641 dols. per mile, the operating 
expenses averaging 8804 dols. per mile, leaving a net 
revenue of 3747 dols. per mile. Compared with the fiscal 
year ended June 30th, 1914, the operating revenue de- 
creased 6.3 per cent. per mile, but the decrease in operating 
expenses was 9.3 per cent. per mile. The taxes also 
decreased, and the income increased 2.6 per cent. per mile. 
As nearly half the decrease in expenses came from decreased 
maintenance expenditure the probability is that the 
savings are at the expense of a future period. 


THE want of adjustment of a signal wire to suit the cooler 
evening that was the main cause of the Pollokshaws accident 
of August 16 was quite unnecessary. Ready means are 
available in all signal-boxes to adjust signal wires to suit 
the variations in temperature that cause the expansion or 
contraction of the wires. The most that a signalman has 
to do is to go down to the lower part of his box and let out 
or take up a link or two in the chain that comes between the 
lever and the signal wire. What is now always done in 
new boxes and in busy old boxes is to provide an adjusting 
wheel behind the lever, and the man has not, therefore, to 
do more than to step behind the locking frame. Auto- 
matic wire compensators have been tried, but they are 
not satisfactory ; one objection being that they do not 
adjust the wire when the signal is off. This was met by 
a mid-way floating wheel, but a danger was then intro- 
duced in that a broken wire might lead to the floating 
wheel pulling the signal “ off.” 


NOTES AND MEMORANDA. 





A REPORT of the United States Department of Agricul- 
ture on the effectiveness of arsenical sprays as insecticides, 
states that the most promising new insecticide developed 
during the course of the experimental work is arsenate of 
calcium. This arsenate may be manufactured at a cheaper 
cost than arsenate of lead. During the seasons of 1912 
and 1913 arsenate of calcium gave encouraging results. 
Arsenate of iron and arsenate of zinc are not as satisfactory 
as arsenate of lead. 

AccorDING to the American Machinist, the Bureau of 
Standards, at the request of the representatives of the 
steel industry, has been devoting some time to an investi- 
gation of the analysis of steel by spectroscopic methods. 


amounts of molybdenum, cobalt and vanadium in steels 
said to be free from these elements. No sample of iron has 
been found free from magnesium or copper, though the 
amount is small in unfused electrolytic iron. Silicon was 
not detected in electrolytic iron that had not been fused, 
but all other irons showed silicon as well as copper, man- 
ganese, nickel, cobalt and chromium. 


A stmPLeE form of viscometer has been devised by Mr. 
Alan Speedy. According to. the Chemical Trade Journal 
and Chemical Engineer, it consists of a glass tube, of which 
a portion is drawn out into a capillary, which is then bent 
into a U. A sufficient length of the tube to cover the U 
completely is set vertically in the heating liquid. A 
small quantity of the material to be tested is filtered into 
the tube and allowed to reach the same level in both limbs. 
It is then sucked up to a mark in one limb, and the time 
it takes to fall a fixed distance is carefully measured. The 
results obtained with this simple appliance agree very 
| closely with those given by the Dunstan apparatus. 


THE street lamps in Chicago are trimmed from a ladder 
which is set firmly against the base of the post on which 
the trimmer is working, while the ladder leans outwards 
and is supported from the post at its upper end by an iron 
stirrup, which maintains it at a convenient distance from 
the lamp globes. The trimmer, while ascending the ladder 
and while working on the lamps, remains at all times 
between the ladder and the post. Such a ladder possesses 
several advantages over the ordinary ladder. It is, for 
example, impossible for it to slip; it presents practically 
no obstruction to pedestrian traffic ; it places the trimmer 
in @ convenient position for working, and it minimises the 
| hazard to both the public and the trimmer. 





| Aw ingenious method for the separation of the voltage 
wave into its component harmonics was described recently 
by Mr. C. W. Ricker in the Electrical World. It is pointed 
out that an artificial transmission line, when divided into 
| different fractions of a wave-length, can be employed to 
| magnify any particular harmonic in the current, thus 
| showing the presence of the corresponding harmonic in 
| the voltage wave. The order of the harmonic can be 
computed from the length and electrical characteristics of 
| the line used to magnify each particular harmonic, while 
| the form of the voltage wave can be determined by apply- 
| ing certain corrective factors. It is further explained that 
| a short-circuited line will magnify even harmonics more 
| than odd harmonics, thus affording a convenient method 
of observing the former. 


| ‘THE light station proposed for Navassa Island, in the 
| Caribbean-Sea, will, according to Concrete and Constructural 

Engineering, be constructed by the United States Light- 
| house Service, and will be on the southern side of the island. 
| The tower will be cylindrical, of reinforced concrete, 
| Supporting a cylindrical helical bar lantern with a focal 
| plane about 152ft. above its base and 402ft. above sea level. 
| The illuminating apparatus will consist of two four-sided 
fourth-order lensés, mounted side by side, with their sides 
parallel with each other, and carried on a mercury float. 
The two parallel beams of light from the lenses combine 
to form a single beam of about 56,000 candles. The 
characteristic will be a double white flash every thirty 
seconds. The range, due to the height of the light, will 
be about twenty-seven nautical miles. 


SERIous mechanical forces accompanying the flow of 
current are by no means confined to the end windings of 
alternators. Of all electrical apparatus the transformer 
is that which is in a position to be subjected to the greatest 
mechanical stress from this cause. The shoit-circuit 
current of a transformer may easily be forty times full- 
load current, whereas the short-circuit current of a gene- 
rator rarely exceeds twenty times full-load current. Other 
things being equal, therefore, a transformer may experience 
stresses four times those of a similar generator. Fortu- 
nately, transformers are more readily braced against the 
mechanical stresses involved, and there is no real 
difficulty in constructing a transformer which will not 
suffer damage under short-circuit. This applies to all 
ordinary constructions, whether shell or core type, single- 
phase or three-phase. 


THERE are at the present time four well-recognised 
methods of protecting conductors against serious danger 
from stray currents. They are :—The bonding of the 
conductor to points of low potential on the rail return ; 
the breaking up of the conductor into electrically short 
sections by the use of insulated joints; the limitation of 
the drop in the track rails, either by means of parallel 
conductors or insulated feeders, and the insulation of both 
positive and negative sides of the system. The first 
method has been widely used, especially by telephone 
companies whose underground cable sheaths normally 
carry no current of their own. By bonding the sheaths 
of the cables to the negative bus-bar in the sub-station, it 
is possible in most cases to maintain the potential of the 
sheaths negative to the earth throughout their entire 
length ; but the magnitude of the stray current in conduc- 
tors is increased enormously by bonding to a ‘sub-station 
bus-bar. The use of the bonding system has resulted in 
increased stray currents and increased damage to railway 
tracks and, in general, to gas and water pipes. It seems 
undoubtedly true that this scheme of protection, which 
has been used quite extensively up to the present time, 
is the most to be feared of all remedies for electrolysis. 
Only by careful and painstaking tests and conclusions 
can the bonding system be applied with any degree of 
success, and even then its combined net effect is doubtful. 


| 
| 
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MISCELLANEA. 


WE hear that Messrs. R. White and Sons, of Widnes, 
have just executed a smart piece of work for the War-offics. 
They received an order for two of their aerial wire ropewaye 
for the use of the troops, and as the matter was urgent, 
they succeeded in getting the whole of the two ropeways 
despatched within three weeks of the receipt of the order, 
complete with all the driving gear, engines, carriers, &c. 
It is believed that this established a record. 


Art the last meeting of the Electric Vehicle Committee 
held on October Ist, Mr. V. Mason took his seat as the 
representative of the Light Railways and Tramways 
Association. The Committee had submitted for its 
inspection, by the Kreiger Electric Carriage Syndicate, 
Limited, the first of the new ‘‘ Ward ”’ light delivery vans 
to arrive in this country from America. The further 
standardisation of details in connection with lead-plate 
batteries was discussed, and the Committee will now await 
the decision of the Accumulator Makers’ Section of the 
B.E.A.M.A. upon its proposals. 


Accorpine to Indian Engineering, there is no reason 
why small electric vehicles should not displace the rick- 
shaw in hill stations, where these are in general use. Elec- 
tric vehicles are now on the market that will take most of 
the gradients found in and about Simla. The overall 
dimensions of the car need not exceed about 11ft. by 5ft., 
which would be inappreciably larger than the single-seated 
rickshaw. The conditions on a hill station are ideal for 
regenerative control, and advantage would naturally be 
taken of that fact; also the electric braking properties of 
the motor greatly facilitate matters for hill station use. 


AccorpD1nG to the Scientific American, in order to pre- 
vent the accumulation of benzol, or the manipulation of this 
product by the manufacturer so as to boost the price, the 
German Government has issued a command, forbidding 
the manufacture of benzol to all persons in the Empire, 
with the following exceptions: Chemical factories, en- 
gaged in the making of explosives or chemicals for the 
Government, and chemical factories which agree to turn 
over the entire amount of toluol produced during the 
manufacture of benzol to the Government. To make this 
latter order effective, every gallon of benzol offered to the 
German public for motor car use must be freed from 
toluol. The maximum amount of toluol permissible in 
benzol has been fixed at 1 per cent., the Government 
realising that in the course of forced production small 
quantities are liable to become mixed with the benzol. 


A CAMPAIGN has recently been started in the New Eng- 
land district of the United States in favour of the construc- 
tion of double or parallel roads, each reserved for “ one- 
way” traffic, thus reducing the risk of accident from 
collisions at sharp turns, glaring head lights, faulty steering, 
&e. The idea is undoubtedly one that has much to 
recommend it, says the Autocar. In this country the 
traffic on the London-Brighton road, for example, would 
be greatly benefited by the provision of separate up and 
down roads. Having regard to the large amount of road 
improvement work that still remains to be done, however, 
on the existing roads, and which has, owing to the war had 
to be postponed, it is perhaps inopportune to suggest a 
movement in favour of double roads in this country at 
present, but as the traffic grows, as undoubtedly it will, 
the question will sooner or later come up for serious con- 
sideration. 

In order to take motion pictures at night amid country 
scenes far removed from electric power lines, a leading 
American film-play producer has fitted up a fair-sized 
power plant on a big motor truck. The portable lighting 
equipment includes a number of projection lamps which 
may be connected to the power plant by 2000ft. cables. 
This permits the projection lamps to be taken into caves, 
ravines or other places that may be found suitable as 
backgrounds for the photoplays. A 13in. navy type 
searchlight is one of the features of the portable lighting 
plant. It is so mounted at the side of the driver’s seat 
that its rays of light may be directed in any direction. If 
necessary, this searchlight may be employed to illuminate 
motion picture settings in conjunction with the other 
lamps. Current for the lamps and searchlight is supplied 
by a generator which is driven by the motor truck engine. 
The entire portable plant outfit weighs approximately 
four tons. 

THE zinc industry of Japan is still in its infancy, there 
being only two factories—the Amagasaki Zinc Factory 
and the Mitsui Bussan Kaisha Zine Refinery. Since the 
outbreak of war the imports of zine into Japan from 
Germany and Belgium have been totally suspended. 
Natually the price of the metal, which ruled at £24 per ton 
before the war, has risen steadily, and now stands at over 
£40 per ton. In Siberia there are large zinc mines, the 
output of which has hitherto been forwarded to Germany 
and Belgium. With the opening of hostilities the supply 
of zine ore to Europe became impossible, and prices fell 
considerably. Taking advantage of this, says the Japan 
Gazette, the Mitsui Bussan Kaisha recently entered into an 
arrangement with owners of zine mines for supplies. It 
is stated that a big zine factory will be established in 
Japan in the near future, under the auspices of merchants 
interested, with a view to meeting the demands on the 
domestic market. 

A REvIEw of the steel industry in the first year of the 
war is given by Dr. Schrédter in Stahl und Eisen. He 
says :—‘‘ A writer in the Times last spring figured that the 
German steel industry would have to stop by June, 1915, 
because of a lack of manganese. This estimate also 
belongs to the enemy’s many false computations of this 
war. The production of our iron industry, dependent on 
domestic raw materials as it now is, is so great that it 
fulfils not only all the demands of our army and fleet, but 
also the necessary current needs of steel for domestic pur- 
poses and even to a certain extent the wants of our neigh- 
bouring neutral nations. How we protect ourselves in our 
raw materials is our own metallurgical secret, which we have 
no occasion to reveal to our united enemies. So much, 
however, may they know —the idea of a dearth of 
steel for our war needs because of a collapse of our steel 
industry is a miscalculation just as the plan to starve 
out our population during the war has proved itself 
ridiculous.” 
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Export Trade with Russia 


THE desire for the mutual development of trade 
between the Allies after the war. lends particular 
importance to a proposal which, although designed 
especially to facilitate the export trade from France 
to Russia, is also of interest in relation to the promo- 
tion of British commerce with the Empire of the Tsar. 
We refer to a scheme for the establishment of Russian 
Customs House offices in the principal ports of 
France, and in a city on the Eastern frontier, with the 
object of avoiding the Customs formalities on the 
commodities reaching Russia, whence the goods 
could be despatched direct to their destination 
without delay. On the occasion of his recent sojourn 
in Paris, M. Bark, the Russian Minister of Finance, 
discussed the problem with M. Ribot, of the French 
Cabinet, and informed him that the Imperial Govern- 
ment had accepted the suggestion in principle, and 
that he intended at once to place before the Duma 
a Bill to give effect to the project. The idea in view 
was apparently first brought forward in the summer 
of last year, when a French Government Commission, 
which met at the Ministry for Foreign Affairs, was 
appointed to examine the question of the best means 
to be adopted to cultivate French trade with Russia. 
This Commission reached the conclusion that one of 
the subjects most deserving of attention were the 
difficulties encountered by French exporters in 
securing clearance of their commodities through 
the Customs Houses, difficulties which have doubtless 
been experienced to a more or less extent by other 
countries. French trade in particular, however, 
has suffered from the circumstance that the exports 
concerned are in general articles of luxury of a varied 
character, the handling of which by the Customs 
authorities has frequently led to disputes. 

The French Commission further found—and this 
statement shows once more how deeply the Germans 
have penetrated into Russian business—that in 
their desire to be inconvenienced as little as possible, 
French exporters had had recourse to agents for the 
Customs, who, being established on the spot, under- 
took to comply with all the Customs formalities in 
return for remuneration. Such a system would 
naturally have been of advantage had it not been 
for the fact that in most cases, as has been ascertained, 
the agents were Germans who found the opportunity 
for profiting thereby to be too good to be missed ; 
and, owing to the complicated nature of the nomen- 
clature of the tariff, they are said to have been 
able to secure the application of higher rates of duty 
on French goods than on German goods of the same 
designation. The statement seems incredible on 
first consideration, but after reflecting upon the 
unfair practices of the Germans in other directions, 
there appears to be no reason for doubting that 
where any differentiation in the classification was 
possible, the agents would seize the occasion for 
promoting the interests of their own manufacturers 
to the detriment of the French firms. : If, then, this 


despicable policy was pursued with the French, is 
there any reason for doubting that it was also adopted 
with regard to goods from Great Britain and other 
countries in so far as the services of such agents 
were utilised in the absence of direct representatives 
in the ports of importation and in those particular 
cases where the employment of an intermediary was 





considered to be advisable to facilitate clearance ? 
The charge levied against these German agents, 
however, does not end in this way. It is declared 
that from the particular position which they occupied 
they became acquainted with the actual business 
transacted by the French in Russia, the sale prices 
of the commodities exported, and the general require- 
ments of the market, the result being the communi- 
cation of the information to manufacturers in 
Germany, who forthwith sent out travellers to the 
provinces or cities where the French exporters, after 
great exertions, had succeeded in obtaining a footing. 
Whilst we condemn wholeheartedly the treachery 
of paid agents which is here revealed, we cannot 
hold either the French or ourselves wholly free from 
blame. If we had taken steps to see that our repre- 
sentatives were of our own nationality the trouble 
would never have arisen. It is a poor excuse for 
our own supineness that we believed the German 
agents to be honest. Nevertheless, this dis- 
closure of German tactics with respect to the 
passage of Russian imports through the Customs 
House adds another chapter to the list of questionable 
methods whereby the Teutons have endeavoured to 
develop their industrial and commercial invasion of 
Russia. Is it, therefore, any wonder that the 
Russians themselves are strongly determined to 
eliminate as far as possible the German element from 
the manufacturing industries and the commercial 
community ? In particular, the electrical engineers, 
the chemical manufacturers, and other industries 
are resolved to secure liberation from this pernicious 
influence, whilst, on the other hand, it rests with the 
responsible managers of similar industries in allied 
countries to seek to fill the breach in so far as the 
Russians are unable to meet their own requirements. 
The special case under consideration, after the inquiry 
carried out by the French official commission, has 
suggested the only possible remedy for the abuses 
suffered by the French at the hands of German 
agents in the past. 

If the Duma should approve the proposed Bill 
—and there would appear to be no valid rea- 
sons for rejecting it—it is believed that the re- 
sult of the adoption of the projected new policy 
would be the exercise of a very favourable influence 
on the French export trade. The principle in itself 
is not entirely new, as it is stated to have already 
been introduced by Russia at Vallorbe, Switzerland, 
and at Vintimille and Modane, Italy. It is certain 
that the French will never revert to the former 
system of foreign agents of the nationality in’question, 
and it is equally certain that those British firms which 
have placed themselves in a similar situation in the 
past will not renew their former relations in this 
respect. It will therefore be necessary for us to 
provide competent representatives who are familiar 
with the Russian language and Customs regulations, 
and who will act for a number of firms. The 
question of Russian Customs House offices in Great 
Britain is also worthy of consideration. If such 
offices are regarded as desirable in France, similar 
institutions would probably also be of benefit in this 
country, although our export trade with Russia 
differs materially from that of France. At the same 
time, it has to be remembered that we already have 
in this country what is to some extent a partial 
equivalent to Customs Houses in the form of United 
States Consular officials, who certify invoices for 
British exports to their country, and these officials 
are exceedingly keen business men whose authorisa- 
tion facilitates the clearance of goods on the other 
side of the Atlantic. Although this system may 
possess disadvantages as well as advantages, according 
to the standpoint assumed by different British firms, 
an extension of the method so as also to apply to 
exports to Russia might be of importance, in the 
absence of British clearing agents in Russia, provided 
that the question of Russian Customs House offices 
in this country should not meet with the approval 
of the Government or of exporters. 


British Railways. 


THE recent issue of the Railway Return for the 
year 1913 is another reminder of the important part 
that railways play in the economics of the country. 
At the end of that year the paid-up capital of the 
railways of the United Kingdom amounted to 
1334 million pounds. The greatness of this sum 
may, perhaps, best be judged by comparing it with 
the National Debt in peace time. At the close of 
the financial year ended March 31st, 1914, the 
amount of the Dead Weight Debt was over 661 
million pounds, or less than half the capital invested 
in railways. Comparison with the National Debt may 
also be made when noting that the capital invested 
upon the railway proper of the nine leading English 
railway: the Great Eastern, 
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Great Northern, Great Western, Lancashire and 
Yorkshire, London and North-Western, London 
and South-Western, Midland, and North-Eastern— 
amounted at the end of 1913 to 650 million pounds. 
Another way to appreciate the part played by 
railways is to compare their receipts and expenditure 
with those of the nation. For the year ended March 
31st, 1913, the total revenue of the National Exchequer 
was 189 million pounds. For British railways the 
total revenue for the year ended December 3lst, 
1913, was 139 millions, or over two-thirds of the 
amount raised by the Chancellor of the Exchequer, 
and over four times the amount—£29,175,000— 
received by the Post-office. The total expenditure 
of the railways was over 87 million pounds, or more 
than it costs—72 millions—to run both the Navy 
and Army in peace time, or more than the sum— 
79 millions—spent on the civil services, revenue 
departments, and postal services combined. Coming 
somewhat to detail, it may be remarked that the 
above-mentioned sum of 29 million pounds received 
from the Post-office is exceeded by the gross receipts 
of any two of the three following companies :—Great 
Western, 16 millions; London and North-Western, 
17 millions ; and Midland, 16 millions. The amount 
—28 millions—spent on the Army in peace time was 
equalled by the expenditure of the three companies 
just named, and the cost of the Navy in peace time 
—44 millions—by the expenditure of the same 
three companies with that of the North-Eastern, 
Great Eastern, and Great Northern in addition. It 
may also be of interest to know that while the total 
of active and reserve men in the Navy before war 
was declared was estimated as 208,929, of the Regular 
Army as 253,762, and of the Army Reserve as 139,077 
—a grand total of 601,768—the number of servants 
engaged in the manipulation of railway traffic was, at 
the end of 1913, 643,135. This last number is ex- 
clusive of the workmen employed in the manufacture 
and repair of locomotives, rolling stock, signals, &c., 
and the clerical staff in the offices at headquarters. 
The Blue Book—Cd. 8038—that contains the 
railway returns for 1913 gives a fuller summary 
than usual by the Commercial Department of the 
Board of Trade. This is in consequence of the 
returns being those for the first year under the 
Railway Companies (Accounts and Returns) Act, 
1911, and it is on this summary that the article in 
the present issue, and in THE ENGINEER of the 
15th inst., are based. . There are, however, some 
points that are not brought out in the summary 
which we think should be of interest. For instance, 
of the 1179 million pounds that have been sunk 
in railways, 72.7 per cent. have gone in works— 
the road, bridges, tunnels, stations, signals, &¢.— 
12.2 per cent. in rolling stock, 1.6 per cent. in 
manufacturing and repairing works and plant, 
0.6 per cent. in steamboats, 1.03 per cent. in canals, 
4 per cent. in docks, harbours and wharves, 0.7 per 
cent. in hotels, 3.4 per cent. in land, property, &c., 
not forming part of the railway or stations, and 
3.77 per cent. in other items. The most profitable 
of these divisions—regarded solely from receipts 
versus expenditure and regardless of the capital 
outlay—are the railways proper, the docks, harbours 
and wharves, and the canals. These take in expen- 
diture 63.17 per cent., 65.85 per cent., and 68.11 per 
cent. respectively of the receipts, but it should be 
noted that of the £351,000 net receipts from canals, 
£339,075 came from the Manchester Ship Canal. 
The profits arising from docks vary. The five railway 
companies in South Wales which own docks have an 
aggregate of £13,323,502 sunk in them, and their 
total profits in 1913 were £853,517. The Great 
Central, Hull and Barnsley, London and North- 
Western, London and South-Western, and North- 
Eastern have an aggregate of £21,795,660 invested 
in docks, and their total profits were £495,599. On 
the other hand, the Lancashire and Yorkshire, with 
a capital expenditure of £908,297, had a debit balance 
of £6130, and the Midland, with an expenditure of 
£1,229,454, a debit balance of £29,986. Steamboats 
are shown as being worked at 94.30 per cent. of the 
receipts, but when it is said that the South-Eastern 
and Chatham provided £125,580 of the £144,604 
total net receipts, it will be seen that this branch of 
railway enterprise is not as a whole self-supporting— 
at all events, directly. Only the Furness, Great 
Central, Great Eastern, Lancashire and Yorkshire, 
London, Brighton and South Coast, Somerset Joint 
Committee, Caledonian, Belfast and County Down, 
and the Cork, Blackrock and Passage showed any 
profit. On hotels, refreshment rooms, and dining 
cars £8,152,560 has been spent, and as the net 
receipts were £556,000, this is at the rate of 6.8 per 
cent. We question, though, whether all proper 
departmental charges are made against the hotels 
accounts. Some interesting details may also be 
calculated from the statistics as to the mileage of 





running line and sidings. From this we learn that 
in England and: Wales 31.9 per cent. of the running 
line is single tracked, in Scotland 54.5 per cent., and 
in Ireland 77.3 per cent. In England and Wales 
14 per cent. of the double line has a third track, and 
9.7 per cent. of the three-tracked line has a 
fourth track. In England and Wales 28.4 per 
cent. of the total railway is in sidings, in Scotland 
27.6 per cent. andin Ireland 10.7 per cent. Of 
the total engine mileage, excluding assisting and 
light mileage—also excluding mixed running and 
shunting mileage—6.4 per cent. of the passenger 
mileage of the United Kingdom‘ and 42.4 per cent. 
of the goods mileage, went in shunting. The pro- 
portion of this for England and Wales was 6.4 per 
cent. for passenger and 42.9 per cent. for goods ; 
for Scotland it was 11.6 per cent. for passenger 
shunting mileage and 6.5 per cent. for goods shunting 
mileage ; and for Ireland it was 6.4 per cent. for 
passenger shunting mileage and 36.2 per cent. for 
goods shunting mileage. Of the total engine mileage, 
excluding shunting mileage but including mixed 
mileage, 11.1 per cent. of that in the United Kingdom 
went in assisting and light running. This was made 
up of 11.6 per cent. for England and Wales, 12.9 per 
cent. for Scotland, and 7.6 per cent. for Ireland. 

The few figures here given show what a colossus 
the railways of this country have become, and when 
it is recalled that their origin is but little beyond the 
memory of men still living, we may be justified in 
doubting if ever in the history of the world a greater 
development will be seen. It is just ninety years ago 
—1825—since the Stockton and Darlington Railway 
began to carry passengers. The capitalisation of 
the railways of Great Britain amounted then to 
only a few millions at most, and now it is over 
thirteen hundred and thirty million pounds! It has 
advanced at the astonishing average rate of nearly 
fifteen million pounds sterling a year. When we 
recall that British railways represent but a small 
fraction of all there are in the world, we get some 
impression of what a seed was sown when the first 
railway was opened to the public. 








LESSONS OF THE WAR. 
(By our Special Commissioner.) 
No. II.* 
BRITISH ENGINEERING FIRMS AFTER THE WAR. 


IN my last article I endeavoured to explain the 
marvellous manner in which Germany was preparing 
for an industrial victory after the military war has 
come to an end. I showed not only Germany’s 
superhuman efforts to carry on a semblance of export 
trade, although she is supposed to be isolated from 
the outside world, but also the practical and energetic 
steps she is taking to clog the steps of the Allies in 
carrying on trade after the war. 

In this article it is proposed to forecast what may 
reasonably be supposed to be the position of British 
engineering firms when the war is over. It is un- 
pleasant to assume the role of a prophet of evil, but 
if one regards the situation dispassionately, the out- 
look is bad, and proper steps must be taken to mitigate 
the serious difficulties that we shall inevitably have 
to face. 

These difficulties cannot be counteracted unless our 
Government and our bankers will step in and assist 
the manufacturers in a manner which has never yet 
been dreamt of in the philosophy either of the one or 
the other of those august bodies. Happily, however, 
though we cannot congratulate either the Government 
on the manner in which it has tackled industrial 
problems during the war or the bankers on the way 
in which they undermined British influence by placing 
so large a slice of British assets in the hands of our 
enemies before the war, I am not without hope that 
the terrible crisis through which we are passing will 
have had the effect of revolutionising the mentality 
both of the Government and the bankers. We may, 
therefore, hope to find them in a frame of mind which 
will cause them to listen seriously to the advice of 
British manufacturers. In all this chaos there are 
distinct signs that even the Government and the 
banks are awakening to the fact that patriotism 
should be more than an empty name. It is true that 
they have only reached the stage of yawning and rub- 
bing their eyes. Let us hope that they will stretch 
themselves and get up and do something. But, 
while we justly blame the Government and the banks 
for their deeds in the past, the fault lies just as much 
at the door of the British manufacturer himself for 
not having insisted on industrial interests being 
properly cared for by the powers that be. He has 
always had the remedy in his hands, but he has never 
troubled to apply it. 

However: favourably disposed, therefore, our 
Government and our banks may be when the time 
comes, it is quite certain that the initiative in this 
respect must rest with the manufacturers. While 
the effort of the individual is not to be despised—for 
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in the future it will be as essential a factor to success 
as it has been in the past—individual effort must no 
longer be relied upon as the sole means of solving the 
problem of our foreign trade. In the interests of the 
nation British engineering firms must all pull together 
and must be so organised that their voice is not only 
distinctly heard but is sufficiently powerful to com- 
mand respect. The individual manufacturer has 
cried in the wilderness long enough, and unless he js 
prepared to make common cause with his fellows in 
matters which affect the industry of the whole, he 
may go on crying till Doomsday without any effect 
whatsoever. 

When the war came upon us it found our manu- 
facturers just emerging from a long series of years of 
very great prosperity, a prosperity which had the 
inevitable effect of lulling them into a false sense of 
security as to the position of their industry. !t is 
an economic fact that as far as cash balances are 
concerned a manufacturer is infinitely better off for 
a year or two after the pressure of orders has ceased 
than he is during the years when he is fullest at work. 
This condition of things is easily understanda)le. 
When works are busy the available capital of the 
manufacturer is fully employed in wages and material 
and general working expenses and extensions. ‘Then 
again, although the British manufacturer is supposed 
to fight shy of giving long credits, the aggregate of 
the money out on credit in the British engineering 
industry is enormous at any given moment. 

Thus, though not particularly busy when the war 
actually broke out, our firms, generally speaking, 
were better off in the way of available cash than they 
had been for some years. Many of them were enjoying 
the fruits of their previous prosperity without fully 
realising that the funds which had recently come into 
their possession represented in a great degree money 
which ought to have been used in developing their 
businesses and especially in looking about for fresh 
markets. The average British manufacturer is pro- 
verbially averse to extensive ‘‘ ground-baiting’”’ for 
the purposes of securing a future haul. And why ? 
Simply because in the past he could get on well 
enough without it. That happy condition will no 
longer hold good after the war. It is true that a 
number of our manufacturers of late years have 
grasped the fact that the industry had reached a time 
when independent action was insufficient to prevent 
their foreign competitors getting ahead of them and 
have organised themselves to some extent for the 
purpose of preparing for the future. Their combined 
action even before the war had succeeded to some 
extent in impressing on our Government and our 
banks that it was necessary that both should alter 
their policy, and support the industrise of the country. 
Then came the war, and it is to be hoped that that 
event has served to drive home the argument of the 
responsibility of the country to its industries. 

The net result of the present state of affairs, how- 
ever, is that for months past British engineering 
firms have, speaking generally, but one customer, 
and that customer is the British Government. They 
have to deal with a customer who can order from 
them that which they are not in the habit of making, 
who can insist on prompt deliveries on the one hand, 
and take away their men from them on the other. 
That customer can determine the price and take a 
considerable portion of the profits without sharing 
in any way the losses. He-can also force up wages 
tc any figure he likes and corner materials. Perhaps 
the most distressing feature in it all is that as a reward 
for their heavy sacrifices, British manufacturing engi- 
neers are accused of reaping enormous harvests out 
of the war. Whatever a few individual firms may be 
doing in this respect, it is utterly unjust to suggest 
that the profits in the engineering trade at the 
present day are excessive. Further than this it 
may be stated with absolute confidence that a very 
large number of the firms concerned, in spite of the 
strenuous efforts they are making to work for the 
country, are suffering very severe losses without a 
murmur. I venture to suggest that the patriotic 
sacrifices made by our engineering firms during these 
days are extremely great, and I hope to deal with 
that aspect of the war in a later article. It is not 
my purpose here to complain of this extraordinary 
situation, but merely to point it out in passing, and 
more particularly to show what it will lead to. 

In analysing the position of our engineering firms 
after the war we must first consider that at least 
half the engineering firms in the country are now 
occupied almost entirely on manufacturing goods 
to which they are not in the least accustomed, or, 
at all events, to which they were not accustomed 
a few months ago. We must also recollect that this 
war has gone on for fifteen months, and that for all 
we know to the contrary it may go on for a further 
fifteen months. The longer it goes on the more 
will our firms have departed froin their ordinary 
routines, the longer will the men have dropped out 
of the habit of handling those goods on which our 
manufacturers rely for their profits in normal times. 

The war has introduced temporarily into engineer- 
ing works an enormous quantity of men who have 
not been trained for the purpose. A few of them, 
no doubt, will have absorbed a knowledge during 
the war which will enable them to be useful in engi- 
neering works when the war is over. By far the 
greater number of these newcomers, however, useful 
as they may be for the time being, are merely 
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employed in doing one operation of a particular kind 
in connection with turning out a particular type 
of munition. Thus their present training is not, 
generally speaking, of a nature to make them per- 
manently useful in an engineering works. Quite 
apart from this, however, a very large percentage 
of these new hands have in normal times a calling 
which for the time being has ceased to exist. When 
normal conditions return it is to be presumed that 
such men will naturally drift back into the grooves 
for which their earlier training had fitted them. 

The casualties of the war will greatly have thinned 
the engineering labour supply, and, again, numbers 
ot workmen who have been serving their country 
as soldiers will unquestionably remain as units in 
that very much larger standing army that we shall 
be obliged to maintain after the war. The permanent 
calling of the soldier will naturally appeal to very 
many of those men who have tried it and had pre- 
viously worked in the factory, simply because they 
were born in the atmosphere of the factory and it 
seemed their natural walk in life. Those curious 
people who still assume that all countries will disarm 
when the present hostilities are over seem to forget 
entirely that if German militarism is to be suppressed 
that can only be effected by the possession of large 
armies by the countries which undertake the per- 
manent suppression. 

Thus we may look with certainty after the war 
to a great dearth of workmen and to the serious 
labour troubles inevitable to such a state of affairs. 
That is one of the most serious problems which our 
manufacturers will have to face. 

But while, on the one hand, labour will be scarce, 
on the other the capacity for output of our factories 
will be found to have increased materially. It is 
difficult to estimate the extent to which the require- 
ments of the war have caused the erection of new 
plant, but it is safe to say that there is hardly an 
engineering works in this country which has not in 
some way or another added to its plant. Many firms 
have more than doubled their plant and their hands, 
several have put up new factories, and in some cases 
firms occupying only a few hundreds of workmen 
at the beginning of last year at present employ 
almost as many thousands. This seems an extra- 
ordinary statement to make, but it is literally true. 
Deeply interesting as this is, I take it that it is not 
desirable to make public any details that one may have 
on this particular matter. The point that I am 
anxious to emphasise is that when the war is over 
the potential output of British engineering firms, 
as far as plant is concerned, will be heavily increased. 

That in itself would be a satisfactory economic 
element provided that all other conditions were 
equal. It is quite clear, however, that the extra 
plant erected will not have paid for itself during the 
period of the war unless that period is protracted 
even beyond the estimates of the most pessimistic. 
It is equally certain that unless ruin is to stare our 
manufacturers in the face they must find an outlet 
for goods which could be manufactured by this extra 
plant. 

As stated above, one of the very great difficulties 
in connection with that matter will be the shortness 
in the labour supply. It is fortunately, however, 
found in practice that when labour is wanted the 
world has a curious means of adapting itself to 
circumstances and of finding that labour. Anyone 
who has had practical experience of the marvellous 
manner in which severe scarcity of labour has been 
overcome, especially in some of our Colonies, such, 
for instance, as South Africa, Rhodesia and Western 
Australia, will have appreciated this extraordinary 
but comforting fact. 

Assuming, therefore, that the labour problem will 
solve itself—and I am bound to say that I can 
offer no suggestion for its practical solution—and 
assuming that our productive capacity is enormously 
increased for the reasons explained above, we then 
have to face the even more serious question as to 
where the orders are coming from. When firms 
have been accustomed for so long a period to find the 
whole of. their output taken over by one customer, 
and when that customer requires something which 
is quite different from their ordinary commercial 
products, it stands to reason not only that the 
routine of manufacture of the firms in question must 
have been thrown out of gear, but—and this is 
even more serious—the firms have lost touch with 
their customers. ‘ 

In my last article I endeavoured to show the 
superhuman efforts made by the Germans to keep 
in touch with the markets of the world during the 
last fifteen months. Unfortunately, the temperament 
of the British manufacturer will not permit him 
to do the same. For the life of him, as a rule, he 
cannot see the use of seeking orders which he 
knows he cannot accept at the time, nor can he see 
the advantage of sending his ordinary representatives 
round the world to preach patience to his customers 
and explain to them how he is situated, so that 
they may be disposed to deal with him again when 
he is in a better position to fulfil their requirements. 
Yet this is what the Germans are doing. In fact, 
they are doing more. They are taking orders from 
their ordinary customers and getting them executed 
by manufacturers in neutral countries, and in some 
cases, I understand, the names and addresses of the 
German firms are actually placed on such goods. 





But, apart from Germany’s efforts, we have to 
face those of the neutral countries, and more par- 
ticularly of the manufacturers in the United States 
of America. Our American friends have already 
started banks in Russia and South America for 
financing engineering contracts, and the money 
which has enabled them to do so has_ been 
poured into their lap by Great Britain in payment 
of orders placed in America by the British Govern- 
ment. The Americans are also on the point of 
starting a similar bank in China and are generally 
strengthening the commercial influence which they 
have gained all over the world. Many of the overseas 
markets of British engineers are therefore completely 
taken over for the time being by their foreign com- 
petitors, and the longer the war lasts the more 
opportunity our competitors will have for con- 
solidating those commercial trenches which they 
have captured from us during our enforced stagnation. 

But when peace returns and the British Govern- 
ment not only ceases to take over our whole output 
but shuts down and requires practically nothing 
more, at all events for a considerable period, the 
British manufacturer will forthwith require orders 
from elsewhere to fill the void then created. For 
this in the ordinary course of things he will look to 
the resumption of his former trade. But the wheels 
of commerce, which have been allowed to rust during 
a period of years, are not set in motion without an 
immense amount of preparation. 

I remember that when at the end of the South 
African war I ventured to predict in these columns 
the severe stagnation of trade that must inevitably 
follow, my forecast was not generally believed. My 
critics held the view that ‘‘ Trade Follows the Flag,” 
that the war in South Africa had caused an immense 
amount of damage which only engineering firms could 
make good, and that the industrialists and agri- 
culturists of South Africa would hasten, as soon as 
peace was declared, to order all those goods which 
hostilities had prevented them from ordering before. 
All these arguments would have been sound enough 
if there had been nothing to put up against them. 
Unfortunately, however, it is not always British 
trade that follows the British Flag, and as South 
Africa was in for a period of recuperation and economy, 
whatever her requirements might have been, her 
people were not in a position to launch out until the 
country had recovered from the shock of the war. 
High prices were not popular, and credit for the ordi- 
nary customer was essential, consequently it was 
largely German trade that followed the British flag, 
at all events for a time. Then, again, the great 
purchasers—the mines—in South Africa were faced 
with the reorganisation of the whole of their labour, 
which could not be carried out at short notice. 

The conditions to be expected after this war, it is 
true, do not run on entirely parallel lines with those 
which affected our engineering interests after the 
South African war. For instance, the ordinary 
routine of our engineering firms was in no way dis- 
located by the war in South Africa, as during that 
period practically the whole of our firms were carrying 
on their normal trade with the rest of the world. 
After the present struggle, however, British firms will 
have to reorganise their methods of working and of 
finding customers. In short, they will have to com- 
pete for the trade of the world in a manner that they 
have hitherto never been accustomed to. We shall 
no longer be the man in possession of the markets of 
the world, but the man who is fighting to obtain 
possession of them. 

There are those who hold the view that by defeating 
Germany we shall have crushed our most formid- 
able competitor. How far this will be true will 
depend entirely on the terms of peace and the steps 
that may be taken by the Allies to make it impossible 
for Germany to resume her inethods of unfair com- 
petition, which had so lowered the standard of the 
business morality of the world in matters relating to 
foreign trade. But, even assuming that the effect of 
the war is to reduce our German competitors to 
legitimate trade methods, assuming, that is to say, 
that measures are taken to prevent Germany giving 
customers long credit by means of money borrowed 
from England and France, and assuming that by 
taxing German exports she will no longer be able to 
undercut her competitotrs as in the past, even then 
British firms will have a far more severe struggle for 
their trade than was the case before the war. 

It is perfectly right to assume that a very large 
number of orders have been in suspension during 
the last fifteen months, and that the purchasers 
will be very anxious to get their work done as 
soon as the war is over, but we must bear in mind 
that this colossal upheaval has shaken the financial 
foundations of the world, and that many of the most 
important customers of our engineering firms at home 
and abroad, customers who have hitherto been in the 
habit of paying promptly for their goods will not be 
in a position to do so for many years tocome. There- 
fore, we shall be called upon to give credits in the ordi- 
nary course of business to an extent never yet neces- 
sary for us. It is here that the policy to be adopted 
by our Government and our banks will determine to a 
great extent our success. 

If the Government will give up its former policy of 
supporting British loans for industrial purposes and 
then allowing the contracts for the goods required to 





be placed in the hands of our competitors, if it will 
make it impossible for British banks to lend money to 
Germany for financing German business, and will oblige’ 
our banks to lend money reasonably for industria] 
development in this country, and especially for financ- 
ing engineering contracts, then a great many of the 
difficulties anticipated in this article will be counter- 
acted. 

Then again, if we are to do anything serious in the 
way of capturing German business, a matter about 
which a great deal of nonsense has been written, it 
will be necessary for the manufacturers of this country 
in combination to come to a definite agreement with 
the manufacturers of France and Belgium for a modus 
vivendi after the war. To begin with the total 
capacity for output of British engineering works, even 
increased as this has been during the past year, will 
in itself be entirely insufficient for taking over any- 
thing but a portion of the German overseas trade. 

Sentiment, no doubt, will prevent a certain amount 
of trade going to Germany for a time, but the pur- 
chaser, and especially the intermediary, moves along 
the lines of least resistance, and he buys and sells where 
he makes the most profit. The intermediary, like 
the banker, is less patriotic than probably any other 
class of business man. This is because he has no 
direct stake in the industries of whatever country he 
may belong to, and his prosperity in business does not 
in any way bear on the prosperity of his country 
Our manufacturers, therefore, must not rely upon 
sentiment for safeguarding the interests of their 
industry, which can only be attained by a strong and 
definite national policy with full Government support, 
and also by a definite understanding between the 
Allies, as suggested above. That understanding 
must take the form of a definite and permanent 
alliance for business purposes which will be as powerful 
as has been the alliance for purposes of this war. 
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GUESTS THEORY OF GRINDING. 


LET us suppose that we have two bars of metal, 
one 8in., the other 12in. in diameter, to turn up in a 
lathe. Let it be further supposed that in turning 
the smaller bar we have established the fact that a 
surface speed of v feet per minute, a depth of cut d 
and a rate of feeding f inches per minute are the most 
satisfactory to adopt. By the term ‘“‘ most satis- 
factory *’ we wish to include reference to three items, 
namely, efficient output, the preservation of the tool 
and the machine, and the state of the surface left on 
the bar. Experience alone can guide us as to what 
are the best values for the three items—speed, depth 
and feed—to adopt. But having found these values 
for the smaller bar, can we form any rule to guide us 
in choosing the corresponding values for the larger 
bar ? The answer is, Yes: make the surface speed 
the same in both cases. 

The only alteration to be made in the setting of the 
lathe is to shift the belt on to a larger step of the cone, 
so as to reduce the number of revolutions propor- 
tionately to the increased diameter of the work. 
This will give us the same surface speed as before 
The depth of cut remains unaltered. As for the rate 
of feed, if the gear train is not interfered with the 
shifting of the belt will automatically reduce this rate 
proportionately to the reduction in the number of 
revolutions made by the work. The feed per revolu- 
tion of the work as distinct from the feed in inches per 
minute remains, of course, constant. 

The volume of metal removed by a lathe tool is 
dependent on the surface speed and the area of the 
cut ; that is to say, on the surface speed, the depth 
of the cut and the feed per revolution. If, in accord- 
ance with the rule, all these three items are kept 
constant, the effect of carrying out the rule is that 
equal volumes of metal are removed from the two 
bars in equal times. 

We can now see the reason for the rule. The weight 
of metal turned off per minute is kept up. Therefore 
the efficiency of output is preserved. The depth of 
cut and the surface speed are as before, or, in other 
words, the area sheared in a given time is unaltered. 
Therefore the heat generated and the stresses thrown 
on to the tool and the various parts of the machine 
are the same as previously, so that neither the tool 
nor the machine will be tried more severely than 
before. The feed per revolution has not been altered. 
Therefore the condition of the surface left will be 
similar to that left on the smaller bar. 

For a milling machine the case is not essentially 
different, but it requires separate discussion in order 
to avoid ambiguity. There are three possible varia- 
tions to be noticed. . Thus, the cutter may be revolved 
on a stationary axis and the work fed backwards, 
or the cutter may be revolved and fed forwards over 
the stationary work, or the cutter may be fed forwards 
while the work is fed backwards. 

The problem restated for the case of the milling 
machine is as follows :—Let us suppose that we have 
two plane milling cutters, one 4in., the other 8in. 
in diameter. Using the smaller cutter, let it have 
been found that a surface speed for the cutter of 
v feet per minute, a depth of cut d and a feed of the 
 eutter relatively to the work f inches per minute are 
the most satisfactory to adopt. What are the corre- 
sponding values for the larger cutter? As before, 
let us seek to keep the weight of metal removed at 
its former value so as to preserve the output efficiency, 
to avoid increasing the wear and tear and the stresses 
thrown upon the machine and the cutter, and to 
maintain the quality of the surface left on the work. 

The amount of metal removed does not depend 
upon the diameter of the cutter. It varies with the 
width of the cutter, the depth of the cut and the 
feed per minute. The first condition, the mainten- 
ance of the output, will therefore be obtained if 
these three quantities are kept constant. The 
volume of metal removed per minute is thus w.d.f, 
where w is the width of the cutter, d the depth of 
the cut and f the feed per minute. If there are m 
teeth on the surface of the cutter and if it makes 
n revolutions per minute, the volume of metal 
removed by each tooth per revolution is w.d.f/n m. 
For equality of wear and tear, &c., on the cutter and 
machine, this volume must be constant; that is to 
say, the product nm must be constant for both 
cutters. This will be obtained if the surface speed 
is the same in both cases and the number of teeth 
on the cutters is made proportional to the diameters ; 
that is to say, if the circumferential pitch of the teeth 
is the same in the larger as in the smaller cutter.* 

Equality of output and equality of wear and tear 
thus require the two cutters to be the same as regards 
their width w, the depth of cut d, the feed per minute 
f, the surface speed v and the pitch of the teeth. 
These conditions also secure the observance of our 
third point, namely, equality of surface. A milling 
cutter, unless it has an unlimited number of teeth or 
an infinite size of diameter, cannot generate a plane 
surface. Each tooth leaves a small ridge on the work. 
Equality of surface therefore demands that with 
both cutters there shall be an equal number of these 
ridges per inch length of the cut surface. The larger 


*If the surface speed is constant, then m D,; n) = 7 D. n, or n/n 
= D./D,. 
Do/D, = m2/m). 
constant. 


If the pitch of the teeth is constant, 7 D)/m, = m7 D./m2 or 
Hence \/n2 = m.,/m, that is,n; m, = N, M,, oOrnm = 


cutter has more teeth than the smaller, but the 
surface speeds and the pitch of the teeth are the 
same in both. Hence the number of teeth acting on 
the work per minute is the same for both cutters, and 
as the feed per minute is constant the number of 
ridges left on the distance represented by a minute’s 
feeding is the same. In other words, equality of 
surface is preserved. 

In practice, then, the change from the smaller 
to the larger cutter, provided both have the same 
width and the same pitch of teeth, involves (a) shift- 
ing the belt on to a larger step of the cone so as to 
keep the surface speed constant, and (6) raising the 
cutter axis so as to keep the depth of cut constant. 

There is another very important type of machine 
to which we can apply a similar train of reasoning. 
This is the grinding machine. The plane grinding 
machine is obviously identical with a plane milling 
machine, in which the cutter has practically an 
infinite number of teeth. In passing from the use of 
a smaller to a larger plane grinding wheel, we can 
thus be guided by the same rule as stated above for 














the plane milling cutter. Equality of output requires 
the same depth of cut, width of wheel and feed per 
minute. Equality of stressing within the wheel 
requires a reduction in the number of revolutions 
per minute, so as to give a constant surface speed and 
therefore constancy as regards the centrifugal dis- 
ruptive forces. Equality of surface left requires the 
same texture in the two wheels, although since the 
cutting teeth are practically infinite in number, this 
point is not nearly so important as the equivalent 
one—equality of pitch for the teeth—in the milling 
cutter. 

The case of the cylindrical grinder taking an 
external sliding cut has now to be considered. It 
is a much more complex problem than either yet 
considered. It differs from the lathe in the fact that 
we have two additional variables to consider, namely, 
the diameter of the wheel and its speed of rotation. 
It differs from the plane milling machine in that the 
work is cylindrical, while the wheel has a feed which 
in a milling machine would be equivalent to a feed 
of the cutter parallel with its axis. 

The problem restated for the cylindrical grinder 








Fig. 2 


taking a sliding external cut is as follows :-—Given 
a piece of work of diameter d, and a grinding wheel of 
diameter D,. Let it have been found that the most 
satisfactory values to adopt for the stated variables 
are as follows :—Surface speed of work v,, surface 
speed of wheel V,, depth of cut ¢,, traversing feed c, 
per revolution of the work. If we are given a piece 
of work of diameter d, and a wheel of diameter D,, 
what values of v,, V2, ft, and c, should we adopt in 
order to obtain equally satisfactory results as regards 
output efficiency, the preservation of the wheel and 
machine and the nature of the surface left ? 

For the present we will not deal with this problem 
in our own way, but will summarise the solution for 
it advanced by Mr. J. J. Guest in his paper read last 
Friday evening before the Institution of Mechanical 
“Engineers. 

Mr. Guest starts with the very evident proposition 
that a bar of metal C—Fig. 1—held against the flat 
face A B of a grinding wheel will not be ground away 
onjits end by any motion of the bar in the direction 
of the arrows DE and DF. The only feed that will 








secure the desired effect is that parallel with the axis | 


of the bar, as indicated by the arrows thereon. Now 
consider Fig. 2, where a wheel B is shown in an exagge- 
rated manner grinding a round bar JEHG. At 
the point H the motion of the work is parallel with 
the motion of the wheel. There can be no grinding 
at this point. At the point E the motion of the work 
is at right angles to the radius FE. This motion 
can be resolved into two components, one—a useless 
one so far as the grinding operation is concerned 

at right angles to the wheel radius A E, and thie 
other—a useful one—along this radius. It is tlie 
latter normal component that, according to Mr, 
Guest, does all the grinding. He shows that in valie 
this component is represented in magnitude by the 


expression- 
v Fe (¢@ + D) 
dD 


where v is the surface speed of the work, ¢ the depth 
of the cut considered on the diameter of the work 
that is ¢ = 2 H K in the figure—and d and D are tlie 
diameters of the work and the wheel respectively. 

For all purposes and conditions the value of this 
expression, according to the theory, must be chosen 
between two limits. If the bar in Fig. 1 be fed very 
slowly into the wheel, the self-renewing action of the 
wheel particles will cease. Instead of their being 
continually removed so as to uncover the underlying 
particles, they will be worn down and polished, ancl 
the wheel will become ‘“‘ glazed,”’ rendering it useless 
for farther work until it has been cleaned up with a 
diamond. If the bar be fed into the wheel very 
rapidly the wheel will be disintegrated and will waste 
away too soon. The rates of feed corresponding to 
these two extremes form the limits between which 
the value given by the above expression must fall. 

If for a particular diameter of work with a par- 
ticular diameter of wheel, the above expression hus 
a@ value a, say, then equally satisfactory results will 
be obtained as regards the preservation of the whee! 
for another diameter of work and another diameter of 
wheel, provided the expression again gives this same 
value a. Clearly, then, we can adjust matters when 
the work and wheel diameters are changed by varying 
the surface speed of the work and the depth of cut. 
The equation to be solved once the new diameters are 
known is of the form vt = A. It will be seen there- 
fore that there are many solutions for without another 
simultaneous equation we can give any value we 
please to v and obtain a corresponding value of t. 

A second simultaneous equation can, however, be 
readily formed, and, according to Mr. Guest, must 
be satisfied for good working. This other condition 
relates to the rate at which the metal is removed. 
If the depth of cut, taken on the diameter, is ¢, and 
if the diameter of the work is d, the annular area 
being ground off is }¢t. rd. If the sliding feed is c 
per revolution, the volume of metal removed per 
revolution of the work is }¢#.ad.c. If the work 
makes n revolutions per minute, the volume of metal 
removed per minute is }t.nxrd.c. But nd is the 
surface speed of the work, so that the rate of removal 
is $tve. 

In practice the value of this expression for any 
one machine should be kept constant. For produc- 
tion reasons it should be made as high as possible. 
It cannot, however, be pushed up indefinitely, for 
as it rises the power absorbed by the machine in- 
creases. If pushed beyond a certain point we run 
the risk of causing the driving belt to slip or of blowing 
the fuses if the machine is electrically driven. 

The two controlling expressions are thus :— 


v ,/ 2t(d+D) _ 
dD 


and ttve=b. 


If we know for one set of conditions the values which 
a and 6b must have to secure satisfactory working, 
then these expressions, according to Mr. Guest, 
enable us to calculate with certainty what must be 
the value of the surface speed of the work, the depth 
of cut and the traverse per revolution of the work 
when the diameter of the work and of the wheel are 
separately or simultaneously changed. If we use these 
calculated values the results achieved as regards the 
output and the preservation of the wheel will be as 
satisfactory under the new conditions as under the 
old. 

This theory may be extended to cover surface 
grinding by making the value of d, the work diameter, 
in the above expressions infinite and to cover internal 
grinding by writing —d for d. These changes affect 
only the first expression which thus becomes for 
surface grinding— 

. 2t 
D 


v = @ 


and for internal grinding. 


v/ 


There was practically no discussion of this theory 
at the meeting on Friday. Indeed, only one other 
besides Mr. Guest himself contributed to the evening’s 
technical proceedings, and he, Dr. Hele-Shaw, was 
induced to speak only after considerable persuasion. 

For the time being we are not prepared to develop 
a theory of grinding along the lines followed in the 
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earlier part of this article for the lathe and milling | 
machine. But when we do so we fully expect to find | 
that we will arrive at quite a different result from 
Mr. Guest’s. We hesitate to say that one so well 
versed in the practice of grinding as Mr. Guest should 
be responsible for a theory of grinding which is 
founded upon a misconception. But at first sight— 
and we believe further discussion will confirm it— 
it certainly does seem that there is here an under- 
lying assumption which is not completely in accord- 
ance with practical fact. 

Mr. Guest, it is clear, assumes that in a cylindrical | 
grinding machine the cylindrical edge of the ‘wheel | 
does all the work. At least he is solely concerned with | 
seeing. that the equivalent rate of feed of the work | 
normally into this edge shall not exceed a limit | 
settled by the danger of disintegrating the wheel | 
nor fall below a limit settled by the danger of glazing | 
the surface. 


It is undoubtedly true that the normal | 
component of the motion of the point E—Fig. 2— | 
is the crucial matter—if we are grinding a race in the 

work. If this is so, then the circumferential face of 
the wheel does all the work. But is this true if we | 
are surfacing the bar with a sliding feed ? We have | 
little hesitation in saying that it is at least not com- 
pletely true. The periphery of the wheel probably 
does do a part of the work, but much of it is 
clearly performed by an annular area on the 
advancing face of the wheel. This will be more 
readily understood if we think of a very deep cut. 
This area is equal to the circumference of the 
wheel multiplied by the depth of the cut, and, 
adopting a portion of Mr. Guest’s contentions, the 
sliding feed should lie between two limits, one settled 
by the danger of disintegrating this area of the wheel 
and the other by the danger of glazing it. The sliding 
feed comes into the second of Mr. Guest’s expressions 
under the guise of the quantity c, but there is not the 
slightest indication that it has to be chosen between 
two limits just as has the normal feed of the work | 








into the periphery of the wheel, to establish which 
Mr. Guest is at great pains. 

There is one other significant omission in the 
theory. It will be noticed that neither expression 


‘contains any reference to the surface speed of the 


wheel. We can therefore satisfy the theory equally 
well whatever the wheel speed may be. It is, of 
course, quite contradictory of practical experience 
to say that the speed of a grinding wheel has no effect 
on the output, preservation of the wheel and the 
quality of the surface left on the work. We should 
be glad to know why Mr. Guest lays no stress upon it. 
That his formule should contain neither the value of 
the wheel surface velocity nor any other quantity 
dependent upon it makes their rationality open at 
once to suspicion, and in practice must considerably 
restrict their usefulness. He does not neglect all 
reference to the wheel surface speed in his paper ; 
indeed, he deals pretty fully with it. But his instruc- 
tions as to choosing it are less explicit than we could 
wish. He says simply that it should be made as high 
as is practicable. We have to conclude, then, that 
in using the formule set forth above the same results 
will be obtained whatever the wheel speed may be 
fixed at, with the proviso that this speed should be 
as high as possible, and may be constant for all wheels, 
diameters and speeds of work, depths of cut and rate 
of traversing. Without a thorough investigation of 
the problem we will not dispute this ruling, but we 
think that most engineers would a priori be very 
strongly inclined to believe that the manner in which 
the surface speed of the wheel would enter into the 


solution would be as a term in the expression for | 


the relative velocity between the work surface and 
the wheel particles, and that it would be this relative 
velocity rather than either of its components 
separately that would exert the crucial influence 
on the solution. 
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BLAST FURNACE SLAG FOR RAILWAY 
BALLASTING. 


THERE was established some months ago by the North- 
Eastern Railway Company at Lackenby Junction, a short 
distance east of Middlesbrough, and in the centre of the 
Cleveland ironworks district, a plant for the purpose of 
breaking and sizing blast furnace slag preparatory to its 
use as ballast on the main railway lines. This plant, 
which is illustrated in the accompanying engravings, was 
constructed by Heenan and Froude, Limited, of Worcester, 
to the requirements of Mr. C. F. Bengough, the engineer- 
in-chief of the North-Eastern Railway. It is capable of 
dealing with 400 tons of slag in eight hours, the grades 
of the finished material being 300 tons of 2}in. cube 
material, 75 tons of lin. cube material, and 25 tons of 
gin. cube material. 

As will be gathered from the drawing, the slag is loaded 
at the slag heap in tipping wagons, each having a capacity 
of one cubic yard, and delivered on to a creeper chain, 
which lifts the wagon on to a feeding platform, there being 
on the opposite side a similar creeper to lower the empty 
wagons. These creepers are so arranged that they can 
be reversed to enable the men to feed the crushers from 
either side of the slag heap. The wagons tip the material 
into a hopper fixed to each breaker, the bottom side of 
this hopper being set at a suitable angle to make the 
material slide gradually down into the breaker. Fixed 
around this hopper is a platform to enable the men to 
feed the breakers and regulate the supply. 

The breakers, two in number, are of an improved ‘‘ Blake”’ 
type, each fitted with renewable jaw faces and cheeks. 
Each machine is designed to deal with lumps up to 20in. 
cube, and to break the material down to 3in. cube at the 
rate of 25 tons an hour. The broken material is fed on 
to an elevator fixed in between the two breakers, which 
conveys the material into a revolving screen having 2}in. 
; mesh holes. The screened material is further screened 
| by the longitudinal screen as shown, which separates the 
| fin. and lin. material. The rejections from the 2}in. 

mesh screens are delivered into a pair of cubing rolls, 
| from which the material is again delivered on to the 
| elevator and further screened. 

| The finished material from the longitudinal screen is 
| delivered on to an elevator which takes it up into a large 
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storage hopper having a capacity of 600 tons. This hopper 
is fitted with four outlet valves arranged with balance 
valves and operating gear. By this arrangement the 
wagons can be filled at the rate of 600 tons per hour. A 
feature of this plant is that the whole of the shoots and 
sliding surfaces are fitted with renewable manganese steel 
plates. The machinery is covered in with a steel-framed 


| of all ranks be fostered in a manner so necessary for high effi- 
| ciency. Of course, men and officers would be attached to other 
units as and when required for temporary service, but this would 
not interfere with the common standards of efficiency made 
possible by the whole mechanical element being in one unit, 
with its own professional officers commanding. ‘This last point 
is one on which too much stress cannot be laid, as exemplified 
in the naval engineer officers and the engine-room staffs. And 








N.E.R. SLAG BREAKING PLANT 


structure provided with roof and sidelights and with 
matchboarding. The whole of this machinery is driven 
by a three-phase electric motor of 130 horse-power, the 
current being obtained from the mains of the Cleveland 
and Durham Electric Power, Limited. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


MECHANICAL ENGINEERS AND OUR ARMY. 


Str,—No one will now dispute the fact that the present war 
is a war of science, of which engineering in its various branches 
is by far the biggest factor, and mechanical engineering is the 
most important branch of all. Of course, civil engineering is 
extremely important, but that is carried out by the Royal 
Engineers, who, together with field engineering and their duties 
as a fighting force, are doing excellent service. The engineering 
here referred to consists principally, from its multifarious 
details, in the selection and adoption of mechanisms; the 
design of mechanisms, instruments, machines and engines ; | 
the manufacture and output of these, together with the inspec- 
tion of them ; and the upkeep of them all during their actual 
retention and use with the fighting forces. This last considera- 
tion, it might be mentioned, is an extremely important one, as 
to keep an article in efficient use is much more satisfactory, 
cheaper and a saving in transport than to replace it with a new 





article. 

It is no longer the predominance in actual numbers of men 
that will ensure victory, but the predominance in the best and 
most efficient machines and mechanisms. In fact, owing to the 
introduction of mechanisms and mechanical power, the employ- 
ment of mass formations of years ago is not only useless but 
actual murder. This, of course, was anticipated, in a very mild 
degree, after the Russo-Japanese War : but the present import- 
ance of mechanical engineering was not even dreamed of ten 
years ago. Nowadays our military forces—similarly to our 
naval forces—are vitally dependent on mechanisms and mecha- 
nical power. And, so much so is this, that devoid of the mecha- | 
nical element, they would be of no account. Moreover, the 
fighting efficiency of our military forces varies directly—at the 
least, if not in a higher degree—as the efficiency of its mechanical 
element. 

This being so, it follows that to obtain the most efficient Army 
—or Navy—possible, the mechanical element must be in, and 
be maintained at, the highest possible state of efficiency. And 
since the sciences, including engineering, are daily progressing, 
this highest possible state of efficiency can only be maintained 
by a continuous effort, which must also increase in intensity. | 
To do this, it follows that the branch must have the ablest men 
that the nation can give to administer and control it. Now the 
best men are naturally those thoroughly trained mechanical 
engineers who have adequate experience in the theory and 
practice of engineering science. This has been recognised in | 
our Navy, and quite recently—since the outbreak of the present 
hostilities—they have been given their proper position ; but 
where are the men in our Army? So far as is known, they do 
not exist, as, if there are any professional mechanical engineers 
in our Army, they are in subordinate positions. This, it must 
be acknowledged, is self-handicapping; as undoubtedly the | 
men are required, and considering the world importance of | 
mechanical engineering, together with the fact that all our 
universities and colleges now have their engineering degrees, 
there is no difficulty in the way of obtaining suitable men. 
This cannot be too strongly insisted upon, as unless the heads 
of a unit such as this are able and suitable men for the post, it 
is a hopeless outlook for the unit. Moreover, such men require 
to be pioneers, as anything in the nature of a rut would hopelessly 
handicap the advance of the mechanical efficiency and hence 
the fighting efficiency. 

It is therefore suggested that the sooner the Government 
appoint the right men, the sooner will our Army reach that 
high state of efficiency so necessary for our very existence. And 
when one reflects on the millions of money spent on mechanical 
engineering for the Army, the wonder is that this step was not 
taken long ago. Any concern, whose expenditure only amounts 
to thousands in mechanical engineering, has its engineer, both 
for efficiency and economy. How much more necessary is it, 
then, for our Army ? Undoubtedly we have in a way carried on, 
but it cannot possibly have resulted in the greatest efficiency, 
and the second best is no use nowadays. ‘‘ The very best or 
nothing” should be our motto, as it most assuredly is our 
necessity. 

Then as regards the personnel of the mechanical element, it 
should undoubtedly, for efficiency and economy, be in one unit, 
and that unit should be administered by professional engineer 
officers who have passed through the progressing grades of 
duties and responsibilities. Only thus can the work be properly 
co-ordinated, regulated and economised to the very best advan- 
tage. Only thus can all be similarly treated and petty jealousies, 
certain to arise when men of the same profession serve under 
different conditions of pay, service, promotion, &c., be avoided, 
to form one harmonious effort, Only thus can the confidence | 








| solved. The solution would not be difficult if a committee of some | 


| Army cannot be too efficient, and although it has learnt—and 
| paid for the experience—much since last year, it still might 





here it might be mentioned that the appointment of officers 
from regiments to superintend our factories, &c., is about the 
most wasteful possible arrangement, because they must first 
be trained, presumably at the public expense ; because even 
after such training as they may get, they cannot possibly have 
the necessary experience ; because professional engineers can 
be obtained at no greater expense ; because it is taking from 
regiments some of their most able officers who can ill be spared ; 
and many more reasons that are obvious to the commercial 
world, founded on years of experience, where loss of efficiency 
means loss of trade and, finally, bankruptcy. 

In considering this question it must be remembered that the 
mechanical element in our Army will in the future be even of 
greater importance than at present ; and we must not be caught 
in a state of unpreparedness again. From all one has read, and 
doubtless more will be known after this war, there is an enormous 
amount of work to be done in organising the mechanical resources 
of the country, not to mention all the new factories we are told 
have been, and are being, built by the Government. The work 
is colossal, and the sooner a permanent unit is formed and 
officered, ready to undertake all the work, the better for the 
Army and the country. No criticism of the Army itself is 
intended, but the supply and maintenance of the munitions 
to the Army, which one has only too sorrowfully learnt is the 
very life of an army under present conditions. We have paid, 
in blood and money, for our experience ; so why not use the 
experience so dearly bought? The time for vacillation has 

; action, and immediate action at that, is the necessity 
of the moment. The situation, as created by the present life 
struggle of nations, demands that the mechanical element of 
the Army should be made the most of, and in the foregoing 
it is pointed out that the formation of a mechanical engineering 
unit is the only satisfactory solution of the question. The 
advantages are too numerous to detail, and the disadvantages 
nil. Mechanical engineering is a science that requires a life 
study; it has advanced of recent years by leaps and bounds, 
and the mere fact of the engineering degrees now being granted 
at universities and colleges alone will indicate the importance 
and prominence of it. Consequently, it is impossible to keep 
pace with the progress of engineering unless professional engineers 
are at the head. 

This matter is of the utmost importance to the nation, and 
it should not be allowed to rest until it has been satisfactorily 


of the well-known recognised leaders in the mechanical engineering 
world were formed to draw up a scheme. It could well be based, 
with some possible modifications, on similar lines to that of our 
Royal Naval Engineers ; but immediate action on the part of 
those in authority is imperative. This is especially the case 
now that it is so obvious, because once this struggle is over there 
will be too great a tendency to think that there is no real neces- 
sity if we win, and it will be too late if we are defeated. Our 


be made very much more efficient. The personnel of the Army 
has undoubtedly been as efficiently trained as circumstances 
permitted ; but the Army as a fighting force could be made 
much more efficient by attention to its mechanical element. 

October 18th. EFFICIENCY. 
PICTORIAL REPRESENTATION OF HEAT FLOW IN 

A STEAM PLANT. 

Srr,—In your issue of October 8th your reviewer of my book 
“Steam Power” refers to “ Professor Dalby’s pictorial repre- 
sentation of the heat energy flow through the plant as a stream 
which breaks up into branches,” &c. I am under the impression 
that Captain Sankey originated this method of representing 
the heat flow. I saw it first in an Introductory Note written 
by him included in the report of the Institution of 
Civil Engineers Committee on the Thermal Efficiency of Steam 
Engines, published in 1896. The study of this report led me to 
the idea of analysing the action of a steam plant into three 
interacting but independent circuits, and then representing 
graphically the heat energy carried by the media moving in 
these circuits in the way illustrated in my ~ 


London, October 20th. 7. E. Datsy. 








InstiruTION oF ELectricAL ENGINEERS: BIRMINGHAM 
Locat Section.—At a recent committee meeting it was decided 
that, whilst it would not be possible under the existing circum- 
stances to hold the usual number of meetings during the forth- 
coming session, it was felt desirable in the interests of the 
members as well as of the Institution that the work of the local 
section should be continued. Accordingly it was agreed to 
hold one meeting in each month, at least for the first half 
of the session. It has not beea possible to complete the 
programme for this part, but certain provisional arrange- 
ments have been made. Colonel J. F. Lister will deliver his 
chairman’s address at the opening meeting on Wednesday, 
the 27th inst,, which will be held as usual at the Univer- 
sity, Edmund-street, but the time will be 7 p.m. and not 7.30 
p-m. as heretofore. In the recent canvass of members con- 
cerning the time of commencement of our ordinary meetings 
a large majority were in favour of 7 o’clock, and accordingly, 
for the present session, the experiment will be tried of com- 


PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo. 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Advance in Marked Bar Prices. 


Last week’s advance of 10s. per ton in marked 
bar prices was made so late in the week—only on the eve 
indeed of the holding of the quarterly meeting—that it 
was only in the ** Miscellanea ’’ column of THE ENGINEER 
that I was able to make the announcement. The advance 
brings the new standard up to £12 10s. per ton, with 
£13 2s. 6d. as the Earl of Dudley’s price. The following 
are the firms declaring the increase :—The Earl of Dudley’s 
Round Oak Works, Brierley Hill ; John Bagnall and Sous, 
Lea Brook Ironworks, Wednesbury ; Robert Heath and 
Sons, Biddulph Valley Coal and Ironworks, Stoke-on- 
Trent ; John Bradley and Co., Stourbridge Ironworks ; 
and N. Hingley and Sons, Netherton Ironworks, Dudley, 
The new “ standard ”’ is the highest figure which has pre- 
vailed since October, 1874, when trade was revived by the 
abnormally great demand for iron and steel for re-con- 
structional purposes which followed upon the destruction 
wrought by the Franco-Prussian war of that period. 
That the present advance should be no more than 10s. has 
occasioned some surprise, the general expectation having 
been that when the list houses did revise the standard it 
would be put up £1. As much as £13 has previously been 
paid for prompt satisfaction of small orders. In these 
circumstances the advance of the basis to £13 10s. has had 
no appreciable effect on the market. It is interpreted as 
a sign that some of the leaders of the trade fear a tendency 
to undue inflation in other branches. The restraint which 
they have exercised all along has certainly had a sobering 
effect on business in unmarked bars since the summer, but 
a further upward move in’ prices has been gathering 
strength. At the beginning of the present year the price 
of marked bars was £9, but advances, each of 10s., were 
made on March Ist, March 31st, April 16th, and May 15th, 
and one of £1 in June. Makers of best iron have professed 
to be obtaining a £1 premium on the rate of £12 on orders 
placed during the past six weeks. 


Other Advances. 


Next after marked bars, the chief advances which 
have issued from the quarterly meeting have been that 
the heavy ironfounders have added £1 to the price of 
chilled and grain rolls. Cold blast pig iron is also slightly 
dearer. Another advance is one of 20s. in the price of 
tinned sheets. This was decided at a meeting of the 
Staffordshire Tinned Sheet Association. This makes the 
new price 35s. per cwt. for coke, 36s. for charcoal, and 37s. 
for best charcoal. An advance of 20s. has also been 
declared in lead-coated sheets, the new price being £19 10s. 
per ton. 


Strength in Second and Third-class Manufactured Iron. 


The effect upon prices of second and third-class 
manufactured iron in Staffordshire of the new advanced 
standard for marked bars has been of unusually small 
account. The reason for this is not far to seek. It lies in 
the circumstance that the increase has been so long in 
coming that it has been practically discounted in the other 
branches of the iron trade for some time. For all classes 
of finished iron the market is exceedingly firm, but no 
quotable changes have been made. Unmarked bars can 
be bought at £11 12s. 6d., though most manufacturers are 
quoting more. Some makers declare themselves able to 
get fully £11 15s. for gas strip, but again business can be 
done at £11 12s. 6d. Both in common bars and gas strip 
current prices showed a gain of about 7s. 6d. on three or 
four months ago, and of £4 2s. 6d. on a year since. The 
current value of hoops is £12 15s. to £13 15s. per ton, 
figures which compare with £11 to £12 per ton only three 
orfour months ago, and evidence the large advance in the 
interval of £1 15s. per ton. Demand in most of the depart- 
ments of the rolled iron trade is in excess of makers’ ability 
to supply, and on all hands ironmasters declare that much 
of thé delay in deliveries to customers must be placed at 
the door of the ironworkers, who, it is said, continue to 
give a large amount of trouble, particularly in the 


forges, in the matter of staying away from work. North 
Staffordshire bars are firmly held for £12 per ton. It is 


very noteworthy that twelve months back the price of 
this same iron was only £8 5s. per ton. The slight im- 
provement present at the quarterly meeting in galvanised 
sheets continues. The cost of raw materials has fallen 
substantially, and with the easing of prices business is 
coming forward rather more freely. Merchants acting 
for the shipping markets are found to have more orders 
to place. Midland galvanisers express satisfaction at the 
improved situation, even though at present the change is 
not very conspicuous. The quotation £17 to £17 10s. 
f.o.b. Liverpool covers the business done on the market. 
Prices but little higher were quoted for delivery in the 
Midlands. Last July galvanised sheets were £22 10s. to 
£25 owing to the high price of spelter, and a year ago the 
quotation was £13 15s. to £14 5s. 


Improvement in Raw Iron Values. 


The improvement which I noted last week in the 
demand for forge pig iron has accentuated to such an 
extent that a distinct improvement in market values may 
now be recorded. The change in the tide is very welcome, 
for a level had recently been reached which made smelting 
unremunerative. During the last three or four months 
Staffordshire forge iron has lost 3s. per ton, Staffordshire 
part-mine pig iron 6s. 6d. per ton, Northampton forge iron 
5s., and Derbyshire forge iron 5s. 6d. to 6s. 6d. per ton. 





mencing the meetings half-an-hour earlier than usual. 





It will thus be seen how steady has been the fall reached 
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———— 
which made smelting unremunerative. In view of the 
falling market, consumers seem to have held off the market 
until they came much nearer the end of the supplies con- 
tracted for than usually occurs, and during the past few 
days there has been a good deal of buying of the common 
forge qualities of pigs. Ten days since purchases of 
Northamptonshire gray forge iron were made at 62s. 6d., 
but this week smelters are quoting 65s. at stations, and 
there have been some considerable sales on that basis, 
though one or two buyers favourably placed are able to 
fill their requirements at 64s. Derbyshire iron does not 
show the same appreciuiion, being obtainable at 66s. to 
67s. for forge qualities. Staffordshire part-mine at the 
same quotation shows an improvement of fully 1s. 6d. per 
ton. Foundry iron continues in better request, large 
quantit ies being used in the making of grenades and bombs 
for the Government. Derbyshire No. 3 is now worth about 
71s., and Northamptonshire 69s. and 70s. A year ago, it 
is interesting to observe, the minimum quotations were : 
Northamptonshire forge 57s., Derbyshire 58s., South 
Staffordshire part-mine 59s. The higher qualities of 
Staffordshire pigs have not yet seen any upward move- 
ment in prices, and remain at: Hot air all-mine sorts 
£5 12s. 6d. per ton, all-mine special £6 10s., and all-mine 
cold blast £7 10s. per ton. Coke was substantially ad- 
vanced on the market, the rise in Yorkshire being from 
Is, to 2s, per ton. ; 


Steel—Great Government Buying. 


The abnormally swollen condition of the Midland 
steel market, discussed in my letter of last week, con- 
tinues unabated. Orders for rolled (finished) steel of all 
descriptions are practically unending. Steel semi-pro- 
ducts continue to advance in price. Midland steel con- 
sumers have been informed that the Government has just 
made known its requirements for the ensuing nine months. 
For what small quantity of billets there are for sale prices 
have sharply advanced, and £8 5s. to £8 10s. has been 
asked for Siemens quality. Sheet bars of both Bessemer 
and open-hearth material come somewhat cheaper. 


North Staffordshire Iron and Steel. 


The market in finished iron in North Stafford- 
shire has still a very firm tone, and there is small disposition 
on the part of manufacturers to make concessions. Marked 
bars have been officially advanced in price during the week 
to £12 10s., but this has had no effect on the local market, 
as for a number of weeks makers have been selling at 10s. 
premium on the nominally quoted price of £12. Crown 
bars are still at a firm figure of £12, and iron plates cost 
from £13 to £13 5s. per ton. Steel manufacturers are 
experiencing increased pressure on orders for war material. 
They have been required by the Government to furnish 
an account of the material in stock and on order, and to 
state what portion of their output is being used on war 
account. Pig iron is a little stronger. Smelters have 
not advanced their prices, but the ** bargain lots ’’ which 
could be secured ten days or a fortnight ago are no longer 
available. Stocks are being kept low. 


The Coal Trade. 


The Lord Mayor of Birmingham has just held 
a conference with the Birmingham Coal Merchants’ Asso- 
ciation in an attempt to arrive at a maximum selling price 
for house coal in the ensuing winter, as suggested by the 
Board of Trade; but unfortunately it has been found 
impossible to agree upon a workable scheme. One of the 
difficulties in the way of anything being done lies in the 
fact that the Coal Merchants’ Association does not include 
the whole of the members of the trade, and that therefore 
nothing decided upon by that body would be binding 
upon the outside members. Then the quality of house 
coal sold varies to such an extent that it is regarded as 
impossible to fix a maximum price which would be at all 
satisfactory. For instance, if a maximum were fixed it 
would necessarily be for the best coal, but there would be 
the danger of inferior coal being sold at the maximum 
price, and thus the poor might be injured financially 
when making their small purchases. As the result of the 
Lord Mayor’s report upon the difficulties surrounding 
the concluding of any workable scheme, the General 
Purposes Committee of the City Council has this week 
determined to proceed no further in the matter. At the 
same time it has expressed the hope that the prices of 
coal would not be unduly advanced, and that every con- 
sideration would be given to the requirements of the poor. 


Workers for New Munition Factories. 


. Those who have watched the new factories 
going up in this district for munitions manufacture must 
have had misgivings as to how, when the plant was 
installed, the workshops were to be manned. Happily, 
Mr. Lloyd George has within the last few days written 
to the Birmingham manufacturers upon this very matter. 
In his communication he says :—‘‘ The Minister of Muni- 
tions is encouraging a scheme for giving a short course of 
training in technical schools to applicants who undertake 
to work whole time in munition factories on the completion 
of their course. The Minister is most anxious that employ- 
ment should be forthcoming for these semi-skilled workers 
when they have completed their course and received a 
certificate of efficiency.” Trade union objections to the 
wholesale creation of mechanics who might at the end 
of the war compete with the men who have served a long 
apprenticeship to the trades are forestalled. The letter 
proceeds :—‘* No attempt will be made to produce skilled 
engineers, and the training given will differ materially 
from the ordinary educational training given in the 
technical schools in normal times.’ Mr. Lloyd George 
declares himself aware of the preference felt by many 
employers for training unskilled workers in their own 
works, but, in his anxiety to secure maximum outputs, 
says the machinery used for such construction and the 
labour of those who give the instruction are inevitably 
im some degree withdrawn from production. To that 
extent, he adds, it would be more economical to train as 
many as possible on machinery existing in the technical 
schools, He invites our Midland manufacturers to indicate 
the number and class of workers, so trained, whom they 
will be prepared to take, and approximately the date at 
which vacancies are likely to occur. From inquiries which 


I have set on foot, it seems, happily, to be altogether 
likely that Birmingham manufacturers will be glad of all 
such operatives as they can obtain. 


Birmingham Brass Trades. 


High production is the current commanding 
position of the Birmingham brass trades. Difficulty is 
still experienced in obtaining full supplies of metal, but 
the position is easier to-day than for some months past. 
Where metal is required for munition work it is usually 
delivered promptly, but manufacturers’ requirements are 
not easily filled when they cannot give the certificate. 
The most notable feature is the enormous increase in the 
output of brass munitions which has been attained as 
employers and workmen have become accustomed to the 
work. Deliveries made now are out of all proportion to 
those attained up to a very short time ago, and so far 
as metal goods are concerned production seems to be 
overtaking Government requirements. Plumbers’ brass- 
foundry is not much wanted in the ordinary way of trade, 
but there is still a very active demand for similar goods 
for military purposes, and founders are as busy as they 
can be. For general brassfoundry there is an unsatisfied 
demand. Manufacturers have no longer to send out 
selling agents. The customer comes to them and makes 
quite generous offers for what they may have in stock. 
The accumulation of many years, much of it considered 
unsaleable, is being disposed of at highly remunerative 
prices, and most manufacturers are rapidly coming to an 
end of their stocks. Employers generally speak appre- 
ciatively of the way the workpeople are meeting them. 
In view of the long hours operatives are asked to work 
during the week, Sunday labour has been avoided as much 
as possible, but in several works the workpeople have 
offered to come in from nine to six on Sundays, and the 
offers will probably be accepted. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Only Little Business Doing. 

On the Iron Exchange on Tuesday there was 
a good attendance, with perhaps a shade better feeling 
in foundry iron, although the volume of business was 
not large. On the other hand, hematite again advanced 
about 5s. per ton on the week, and the demand is strong 
where deliveries aré obtainable. Finished iron and steel, 
although not quotably higher officially, was difficult to 
obtain, and for many sorts a premium on present prices 
was asked. Manufactured copper showed little change 
either for sheets or tubes, though tough ingots and best 
selected were again quoted higher. Sheet lead steady. 
English tin ingots were about 10s. to 20s. per ton higher. 


Quotations. 


Pig iron: Lincolnshire, No. 3 foundry, 73s.; 
Staffordshire, 72s.; Northamptonshire, 72s.; Derbyshire, 
71s.; Middlesbrough, open brands, 76s. Scotch (nominal) : 
Gartsherrie, 88s.; Glengarnock, 86s. 6d.; Eglinton, 86s.; 
Monkland, 85s. to 87s.; Summerlee, 86s., delivered Man- 
chester. West Coast hematite, 110s.; East Coast ditto, 
110s., both f.o.t. Finished iron: Bars, £12 to £12 10s.; 
Lancashire hoops, £15; Staffordshire ditto, £14; sheets, 
£13 to £13 10s. Steel: Bars, £12 5s. to £12 15s.; steel 
hoops, £14 10s.; boiler-plates, £11 10s. to £11 15s.; plates 
for tank, girder and bridge work, £10 10s.; cold-drawn 
steel, £19; steel angles, £11 10s. per ton (minimum) ; 
English billets, Bessemer basic, £8 15s.; rolled steel joists, 
Association price, £10; open market, £11. Copper: 
Sheets, strips, &c.. £103 per ton, small lots 123d. per lb.; 
rods, £103 per ton, small lots 134d. per lb.; tough ingots,, 
£84; best selected, £86 ; copper tubes, 134d.; solid-drawn 
brass tubes, 13}d.; condenser tubes, 15}d.; condenser 
plates, 13}d.; rolled brass, 12$d.; brass turning rods 
14}d.; brass wire, 12jd.; yellow metal sheets, 13d.; rods, 
144d.; sheet lead, £32; English tin ingots, £152 10s. to 
£153 10s. 


Lancashire Coal. 


There was a good attendance on the Coal Ex- 
change, and inquiry in most departments was on a fair 
scale. Prices of house coal were well maintained, though 
deliveries are still on the short side. Slack and engine 
fuel in good demand, with prices about normal. Shipping 
and bunkering coal quiet. General quotations :—Best 
Lancashire house coal, 21s. 10d. to 23s.; good medium 
house coal, 20s. 4d. to 21s. 2d.; domestic fuel, 17s. 7d. to 
18s. 7d.; screened steam coal, 15s. to 16s. 6d; slack, 12s. 
to 14s. per ton at the pit. 


Manchester Association of Engineers. 


The paper on ‘‘Some Recent Researches ” 
which Professor Petavel was to have read before the above 
Society on Saturday next has had to be postponed until 
the 30th inst. The alteration of date has been rendered 
necessary owing to the large number of illustrations 
and tabular matter contained in the paper, which made it 
impossible to complete the advance copies for issue to the 
members before the meeting. 


Liverpool Engineering Society. 

The Liverpool Engineering Society will com- 
mence its new session on November 3rd, when the 
President, Professor E. W. Marchant, D.Sc., will deliver 
an address. Thesyllabus contains a list of papers which 
are quite up to the average in point of interest. On 
November 17th Professor T. B. Abell will read a paper 
on the ‘‘ Water-tight Subdivision of Ships ”’ ; on December 
lst two papers are down for reading, one on the Overhead 
Railway and the other on the Mersey Railway, by Messrs. 
E. J. Neachell, M. Inst. M.E., and J. Shaw, M. Inst. C.E.; 
on December 15th Mr. C. E. Jones will read a paper on 
‘* Electrical Machinery for Marine Use” ; on January 12th, 
‘“‘ Marine Refrigeration ” will be treated in a paper by Mr. 
J. W. Anderson, M. Inst. C.E.; ‘“‘ Some Recent Develop- 
ments in Telephony ”’ will form the subject of a paper by 








Mr. G. C. Maries on January 26th; on February 9th, 








Mr. J. B. Jeffery will submit his views on“ The Education 
of a Marine Engineer ”’ ; on February 23rd “‘ The Efficiency 
of Projectors and Reflectors ” will form the subject of a 
paper by Mr. Hayden T. Harrison, M.I.E.E.; on March 9th 
Mr. G. 8. Baker is down to read a paper on “‘ The Experi- 
mental Tank at the National Physical Laboratory ;” on 
March 23rd ‘ Electrical Power in Quarry Operation ” 
will be dealt with by Mr. G. K. Paton ; and on April 16th 
Mr. E. M. Hollingworth, M.I.E.E., will read a paper on 
‘“The Modernising of an Electric Power Supply Under- 
taking.” In the absence again of the hon. secretary, 
Captain T. R. Wilton, who is serving the country in 
another direction, Mr. T. L. Miller is acting hon. secretary. 


Manchester Ship Canal. 


The Manchester Ship Canal Company announces 
that from the Ist prox. the charges for tolls, dues, and 
other services will be advanced to meet the increased 
working expenditure. The toll and wharfage rates will 
be increased by 7} per cent. and the charges for loading 
and unloading, quay porterage, warehousing and storing 
in the open by 15 per cent. A new scale of ship dues and 
charges for tugs will also come into force at the same 
time. 


Cotton Fabrics for Aircraft. 


The Government has now decided that the 
exportation of cotton fabric suitable for use in the con- 
struction of aircraft, which is at present prohibited to 
all destinations, is in future to be prohibited to all foreign 
countries in Europe and om the Mediterranean and Black 
Seas other than France, Russia—except through the 
Baltic ports—Italy, Spain and Portugal. The object of 
the prohibition is obvious, and it will ensure as far as 
possible that cotton goods suitable for the manufacture 
of Zeppelins and aeroplanes will be prevented from going 
into the hands of the enemies. 


The Engineering Trades and Recruiting. 


It is rather hard cn the engineering firms in 
this district which are engaged on war work, and especiaily 
on those that are under Government control, that the 
military authorities keep endeavouring to recruit men 
from among the clerical staffs for the Army. In most 
cases the drawing and clerks’ offices are short-handed 
to commence with, and much difficulty is experienced in 
keeping up to the requirements of the shops. Instead 
of having the clerical side reduced, most works could 
very well do with increased assistance to cope with the 
extra labour involved in keeping pace with the enormous 
amount of correspondence which Government control 
brings in its train. There are still other sources which 
the recruiting authorities could very well give more 
attention to for replenishing the Army, such as the large 
drapers’ establishments. 


Barrow-tn-FurneEss, Thursday. 
Hematites. 

There is again a stronger tone to report in the 
hematite pig iron, and prices are again higher for 
some iron qualities. The demand for best brands of iron 
is particularly brisk. This iron is being used in the 
making of munitions of one sort and another, and the 
iron is going into direct use. The current quotation is 
137s. 6d. per ton and makers are firm at those rates. For 
mixed numbers of Bessemer iron there is a fuller business 
being offered. The price has risen, and now the rate is 110s. 
tc 113s. per ton net f.o.b. There are 22 furnaces in blast, 
and the whole of the output is ordered for some time to 
come. Warrants are idle at 97s. 6d. per ton and the 
stores of iron represent a shade over 2000 tons. There is 
every prospect of the present activity in the iron trade 
being maintained for some time to come. 


Iron Ore. 


The demand for iron ore is full of life. On local 
account the requirements of users are heavy and likely 
to remain so for some time to come. There is an effort 
being made further to increase the output of high-grade 
ores, and hopes are entertained that any little friction 
with regard to the rate of pay will be settled. Shipments 
are pretty well maintained from Cumberland ports, but, 
there is not much ore being sent from Barrow at present. 
Prices are firm, with good average qualities at 23s. 6d. to 
30s. 6d. per ton, with the best Hodbarrow ores at 37s. per 
ton net at mines. Spanish ores are being imported at 
26s. per ton delivered to West Coast furnaces. A cargo 
of 500 tons of Irish ore was discharged at Barrow last 
week for local use. 


Steel. 


In the steel trade the departments on war muni- 
tions are briskly employed, and every effort is being 
made to get additional men in order to augment the 
output. The commercial branches are fairly well 
employed at Barrow, with the rail mill on single shift and 
the foundry and wire works going. The plate mills are 
standing idle. The demand for steel rails is easy, with 
heavy sections at £9 to £9 5s. per ton and light rails are at 
£9 5s. to £9 10s. per ton. Heavy sections of tram rails are 
a limited trade at £9 10s. per ton. Billets are at £8 10s., 
and are in good demand for munitions, and hoops are at 
£14 5s. per ton. Nothing is being done in ship-plates, 
which are at £10 to £10 2s. 6d. per ton, with boiler-plates 
at £11 to £11 5s. per ton. 


Shipbuilding and Engineering. 


These trades present no new features. All the 
departments are fully employed, and as many men as 
possible are being put on. 


Fuel. 


The demand for coal is brisk, with good steam 
sorts at 22s. 6d. perton. For coke there is a brisk demand, 
with East Coast qualities at 30s. to 35s. 6d. per ton, 


986 


delivered, and Lancashire cokes are at 23s. per ton, 





delivered. 
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SHEFFIELD. 
(From our own Correspondent.) 
The Labour Outlook. 


THERE are certain aspects of the labour position 
in the great steel works here which are exercising the 
thoughts of both managements and trade union leaders ; 
but, generally speaking, it may be said that at the moment 
the supply of labour is just about comfortably meeting 
the demand—except in the case of crucible furnaces and 
rolling mills, which are still suffering from a shortage. 
Six or nine months ago the outlook seemed very gloomy, 
the supply of labour being much below demand, but 
the influence of the Munitions Ministry soon made itself 
felt in the right direction, with the result, as already ex- 
plained, that supply and demand are fairly balanced. But 
this balance is apparently about to be again disturbed, for 
between now and the spring enormous extensions and new 
factories will have been completed and equipped with 
machinery, which will require very many thousands of 
men to run it. Where are they to be drawn from? At 
present the problem looks difficult of solution. The 
industrial volunteers, practically all skilled men not en- 
gaged upon war work, enrolled some few months ago, are 
destined, presumably, for manning the new national muni- 
tions factories as fast as they are completed in various 
parts of the country, but private firms’ extensions will 
probably, in the aggregate, require even more extra men 
than are needed for the national factories. Managements 
here, however, are not greatly perturbed at the prospect, 
because the experience of the past twelve months has 
taught them that in most gwnlooked for ways similar 
difficulties have been met, but the fact remains that during 
the next four or five months huge new machine shops will 
have to be filled with men, most of whom are at present 
unskilled in lathe work, and for the training of whom there 
appears little time or opportunity just now. 


The Housing Problem. 


What is troubling the authorities is how the 
families of the very large numbers of men already settled 
in the works, as well as those expected—for every week 
sees the completion of one or more of the extensions— 
can be housed. There is a pronounced shortage of cottages 
and, in fact, of any kind of dwellings, and the famine prices 
of all building material, with the great difficulty in pro- 
curing an adequate supply of labour, make builders very 
chary about moving in the matter on their own account. 
The City Council has had the subject under discussion 
for some time, and has decided, I understand, to erect a 
number of wood and iron cottages almost immediately, 
on three sites adjacent to the principal works. These will 
be well drained and have good lighting arrangements and 
water supply, and be ready for occupation almost as soon 
as plans could be prepared for more substantial brick or 
stone buildings, for which there might be little use after 
the termination of the war. 


A Weeding-out Process. 


There has been a good deal of irresponsible talk 
in the district lately about an alleged weeding-out from 
employés at the munitions works of men of military age 
and physique. On the face of it, such a proceeding would 
be the very thing that neither the Government nor the 
firms concerned would desire, except, perhaps, in certain 
clerical departments—and even then it would be, as a 
rule, unwise to disturb the smooth working of munitions 
concerns even for the sake of possible recruits. The fact 
is that some months back, when recruiting became very 
keen and conscription began to be talked about, there was 
something like a rush to get employment in munition 
works and so become a wearer of the war service badge. 
Every morning found crowds at the gates of the large 
works, and many of these people were engaged without 
previous knowledge of a steel works Some of them have 
done very well indeed, quickly picking up sufficient know- 
ledge toenable them to turn out the smaller class of shells at a 
fair speed. Others proved rather drags on the wheels, and 
just recently greater attention has been paid to the matter, 
with the result that men who are not worth their salt are 
being rejected, and upon this basis all kinds of exaggerated 
statements are being made. Speaking of this class of 
worker reminds me that during the course of police-court 
proceedings here last Friday some amazing revelations 
were made regarding the manner in which fettlers, in par- 
ticular, are losing time. It is a good many weeks now 
since the managing director of a large works drew my 
attention to this wastage, but I had no idea it had reached 
such proportions. In this case fourteen employés were 
proceeded against for absenting themselves from work 
without proper notice being given, the complainants being 
a firm which is doing, I should say, about 95 per cent. 
Government work. With the exception of two, the four- 
teen men were all out of the rough fettling department, 
in which there were 126 men and 30 boys. From August 
5th to September Ist these persons lost between them 
342 days 6 hours, after credit had been given for over- 
time, which means throwing away 2397 hours. The loss 
from September Ist to September 8th was proportionately 
greater still, for no fewer than 76 days and 25 nights 
were lost, which works out at 64 hours per man, but for 
the week ended September 15th the lost time rose to 92 
days and 36 nights. This only relates to one works, and 
from what I learn there are, unfortunately, others almost, 
if not quite, as bad. It shows pretty plainly that, so far 
as some men are concerned, the seriousness of the situation 
is not appreciated. 


Disputes Settled. 


_ An unfortunate delay in the post prevented me 
explaining in my letter last week that the strike at the 
Grimethorpe Colliery has been brought to an end. The 
trouble, it will be remembered, was the presence at the 
colliery of non-union men, and at an interview with a 
deputation of the men the management promised that a 
time limit should be fixed for non-union men to join the 
Yorkshire Miners’ Association. It was pointed out, 
however, that they could not be compelled to join, but 
the management agreed to advise non-unionists at the end 
of a month to become members of the union. This offer 
was accepted by the unionists, and work was resumed 


the following day. A similar difficulty arose at another 
South Yorkshire mine—the Frickley Colliery. In this 
case the non-unionists themselves solved the problem by 
joining the Yorkshire Miners’ Association, thus preventing 
a rupture. 


Round the Works. 


General work is now, so far as the larger firms are 
eoncerned, almost wholly connected in some way or 
another with Government requirements, though some- 
times this is not quite apparent at first glance. For 
instance, the demand for crushing machinery is very great. 
So far as British possessions go, it is to the direct interest 
of the country that gold, silver, lead, and tin mines should 
be kept actively at work. Enormous quantities of 
barrow and trolley wheels are being called for, but many 
or perhaps most, of these are needed in connection with 
camps at home and across the Channel. Colliery wagons 
are required in large numbers, and there are big orders on 
hand for such things as works locomotives and hydraulic 
presses. Rail steel would be very much more active but 
for the fact that the rail mills are too busy on shell work. 
New oversea business includes tools for Port Sweetenham, 
Madrid, Calcutta, Toronto, and Lisbon, steel for Kobe, 
Yokohama, Cleveland (Ohio), Santos, Brazil, Archangel, 
Milan, Hangkow, Shanghai, Trinidad, and Lisbon, hinges 
for Calcutta, machetes for Cardenas, electro-plate for 
Trinidad, saws for Cartagena, springs for Pernambuco, 
mower parts for Calcutta, cutlery for Toronto, saw blades 
for Lisbon, knives for Pernambuco, and files for Trinidad. 
There appears to be the same easier tendency previously 
noted about heavy armour plate, but steel foundries 
doing heavy work of other descriptions for the naval yards 
are quite active. In this connection it may be mentioned 
that some big orders have been placed here recently by 
Allied and friendly neutral countries. Turbine-making 
departments are full of work, and marine forgings generally 
are very busy. The Government demands for all kinds 
of steel manufactures are under constant expansion, and 
in addition to the pressure for heavier requirements makers 
of swords, bayonets, and rifle-barrel steel cannot turn 
these things out fast enough. Light steel armour for 
aircraft and automobiles is in urgent request. 


Pig Iron and Billets. 


The pig iron and billet markets have been inter- 
esting spots for the past two or three weeks, though as 
regards the former the statement refers only to hematite 
and special irons, the demand for common irons being very 
weak. Up to last week it had been rather difficult to 
obtain an accurate quotation of special West Coast irons, 
values appearing to range within limits as wide as 127s. and 
137s. f.o.t. From what could then be gathered, however, 
about 138s. delivered Sheffield seemed to be nearest the 
actual level. In the same way Bessemer mixed numbers 
appeared to move within wide limits, though not to that 
extent, and East Coast mixed numbers had a similar 
tendency, the market for all being in a hardening mood 
under an increasing demand for war material purposes. 
Last week the tendency became more pronounced, East 
Coast hematite touching 116s. 3d. Sheffield for mixed 
numbers, with West Coast Bessemer mixed numbers about 
Is. 9d. more delivered. Special qualities of West Coast 
hematite at the same time fetched 140s. delivered, and 
values all round were rising. This week the markets for 
these irons are well maintained, with a stiffening ten- 
dency, and East Coast mixed numbers moved between 
114s. 3d. and 118s. 3d. delivered asked. Common irons 
are, perhaps, the turn better, 65s. to 66s. at furnaces being 
asked for Derbyshire forge, and 68s. to 68s. 6d. for foundry. 
Makers of Lincolnshire forge name 69s., and for foundry 
70s. delivered. A week ago acid billets advanced 10s., 
and a similar movement is reported this week, bringing 
Bessemer to £13 to £13 10s. and Siemens to £14 10s., 
whilst basic billets have jumped to £9 10s. to £11, according 
to quality, but no undertaking as to delivery can be given. 


Fuel. 


The steam coal market is showing a decidedly 
stronger tone. Shipments at the Humber ports are on a 
larger scale, the result of the increased number of export 
licences granted. A heavy tonnage is going to France. 
The demand for local works is being met on contract 
account, but there is very little tonnage available for the 
open market. The outlook continues rather uncertain, 
and it is quite possible that with the scarcity of empty 
wagons a few days’ fog would create a difficulty in obtain- 
ing supplies. Many works, however, have taken the pre- 
caution of putting a fair tonnage on the ground in reserve. 
In the small fuel market the colliery position is very strong, 
and it is stated that many orders on the books cannot be 
dealt with readily, as private wagons are taking almost 
entire outputs. Values keep firm. Current quotations 
for steam coal are per ton at pits as follows :—Best South 
Yorkshire hards, 16s. 6d. tc 16s. 9d.; best Derbyshire 
hards, 16s. 3d. to 16s. 6d.; second quality, 15s. to 15s. 6d.; 
steam cobbles, 15s. to 15s. 6d.; steam nuts, 14s. 6d. to 
15s. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THERE is no material change to report this week 
in the conditions prevailing in the North of England. 
In all the steel and iron manufacturing departments, 
and especially those into which Government wants enter, 
the greatest activity rules, and enormous quantities of 
material are being turned out. The most serious news 
this week for manufacturers is the new demand for 
recruits. In every industry the shortage of men is acute. 
There may be men enough of a sort available, but a certain 
degree of skill is essential at a time of driving trade like 
the present, when the rapid fulfilment of contracts is of 
prime importance. In the case of manufacturers who 
are still producing goods other than munitions the position 
is very serious. It is true they are now few in number, 
but if more men are to be taken away they will not be 
able to carry on. In many instances much of this so-called 
private work is being done for the war, although in- 





directly. Even manufacturers of munitions, with all 
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the help the authorities have rendered them, are very 
badly placed with regard to labour. Railway transport 
is said to be a little better, and as a result manufacturers 
are getting their supplies of raw material more regularly 
There is still, however, a shortage of railway wagons. ~— 


Cleveland’s Export Trade. 


The returns issued this week as to the export 
trade of the Cleveland district during the past quarter 
are much more favourable than the most optimistic 
could have hoped for. Absorbed as are the manufac. 
turers on Government contracts, the amount of work done 
in the general way of trade and exported despite the 
many embargoes and the unprecedented freight charges, 
comes as a revelation. That exports in value are just 
short of a million higher as compared with the preceding 
quarter must be regarded as extremely satisfactory, 
even though the value is considerably inflated by the 
higher prices now ruling, and the fact that a considerable 
proportion of the exports are to our Allies for war purposes, 
There is no record of the value of goods exported in the 
third quarter of 1914, owing to the disturbance to trade 
occasioned by the outbreak of hostilities. It wil! be 
recalled, however, that for close upon six weeks in that 
quarter the export trade was completely paralysed, so 
that it is questionable whether the value of goods exported 
was anything like the total recorded last quarter. Accord. 
ing to the returns, the total value of goods—other than 
coal and coke—exported from the district to foreign and 
colonial destinations during the quarter was £2,853,010, 
which brought the total for the first nine months of this 
year to £6,224,104. Exact statistics relative to the 
make of pig iron are not obtainable, but it is estimated 
that the production for the quarter reached 533,000 tons, 
composed of 247,000 tons of Cleveland and 286,000 tons 
of hematite, spiegel, basic, &c. The estimated output 
during the previous quarter was 279,000 tons of Cleveland, 
257,000 tons of hematite, &c., or 536,000 tons in all, 
and for the corresponding quarter—to September-—in 
1914 it was Cleveland 300,000 tons and hematite, «c., 
272,000 tons, a total of 572,000 tons. The shipments of 
pig iron show a remarkable increase over those of the 
previous quarter; in fact, the total for the past quarter 
alone is considerably higher than the total for the first 
half of the year. They amounted during the past quarter 
to 138,767 tons, of which 12,857 tons were sent coast wise 
and 125,910 tons were sent foreign, whereas the shipments 
for the first half of the year amounted to only 123,393 
tons—22,040 tons coastwise and 101,353 tons foreign. In 
the second quarter of this year only 74,909 tons were 
shipped. The exports of manufactured iron and steel, 
both oversea and coastwise, also show a considerable 
increase. The total is returned at 167,281 tons, as com- 
pared with 122,485 tons in the preceding quarter and 
141,446 tons in the corresponding period of 1914. The 
imports of iron ore during the quarter reached 486,283 
tons, as compared with 452,862 tons during the previous 
quarter and 484,371 tons during the third quarter of 
1914. The total for the nine months was 1,327,475 tons, 
as compared with a total of 1,494,184 tons for the first 
nine months of 1914. 


Cleveland Iron Trade. 


A very firm tone now characterises the Cleveland 
iron market, and there is every prospect of its continuing 
The policy of ironmasters in restricting the output is 
chiefly responsible for the improvement in the market 
position. The number of furnaces on Cleveland pig has 
been further reduced, and the greater proportion of the 
make is going directly into consumption, leaving only a 
comparatively small quantity for the market. This is all 
being taken up, and the demand is sufficient to necessitate 
the withdrawal of iron from the store, the total quantity 
in which is being almost daily reduced. In these circum- 
stances cheaper iron is hardly to be looked for. Having 
regard to the export conditions, shipments of pig iron 
are very satisfactory, and there is still a good deal to be 
got away. The overseas deliveries promise to be well 
above those of September. But the tonnage difficulty is 
serious. Vessels are scarce, and delays are great, while 
the freights are very high. The general market quotation 
for No. 3 G.M.B. Cleveland pig is 66s. for early f.o.). 
delivery, while No. 1 is 70s., No. 4 foundry 65s. 6d., and 
forge 65s. The number of furnaces now in blast in the 
North of England is 67, of which 29 are on Cleveland, 26 
on hematite, and 12 on special kinds of iron. The total 
last August was only 65, but at that time there were 
30 furnaces making Cleveland pig iron, while there were 
24 on hematite and 11 on special iron. 


Hematite Pig Iron. 


The position of East Coast hematite pig iron 
continues to be dominated by the rise in ore. Makers, 
whose order books are now pretty well filled for some 
time ahead, are reluctant to consider fresh business unless 
they can cover themselves as regards ore, and they prefer 
to wait rather than pay the current rates for the latter. 
The question is now being discussed as to whether the 
Government, as it has already done within the last twelve 
months, can be induced to come to the assistance of the 
trade in this district by diverting some tonnage to the 
carriage of ore, thus relieving the pressure. This week 
business has been recorded in mixed numbers of hematite 
at 110s., and that figure is now recognised as the general 
market quotation. 


Iron-making Materials. 


Sellers of foreign ore are now quoting at a 
minimum of 33s. for best Bilbao rubio of 50 per cent. 
quality, ex ship Tees. This is practically a record figure, 
but the freight alone amounts to 17s. 3d. The coke posi- 
tion is difficult and prices vary considerably. Superior 
qualities, which are heavily in demand for export, command 
high prices, while other qualities are obtainable at cheaper 
rates. Good medium furnace kinds remain around 24s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


The general situation in the manufactured iron 
and steel trades does not show much alteration. Produc- 
tion at all the works is at maximum capacity. Attention 





is, of course, almost wholly concentrated on war contracts. 
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The works capable are running full, day and night, and 
are turning out big lots of shell, plate and sectional stuff, 
of which the Allied Governments seemingly cannot get 
too much. Railway and tramway steei is in very slow 
demand just now, especially the latter, in consequence of 
the general retrenchment now in operation. There is, 
of course, @ little business in this department being done, 
but it is usually for relatively small quantities. The 
North-Eastern Railway Company has entered the market 
this week for its annual supply of steel goods—an 
order which has usually been keenly competed for. Under 
the present conditions, however, the company will 
probably have considerable difficulty in covering its 
wants, so busy are steel producers on war contracts. In 
the finished iron trade new business is comparatively 
quiet, but additions are being made to the work in hand 
in sufficient quantity to provide for full employment for 
a considerable time ahead. Iron bars and angles have 
this week been advanced 10s. per ton. The following are 
among the principal quotations :—Common iron bars, 
£12 to £12 2s. 6d.; best bars, £12 7s. 6d. to £12 10s.; best 
best bars, £12 15s. to £12 17s. 6d.; packing iron, £8 10s.; 
iron ship angles, £12; iron ship plates, £10; iron girder 
plates, £10; iron ship and girder rivets, £13 to £13 15s.; 
steel bars, basic, £11 15s.; steel bars, Siemens, £11 15s.; 
steel ship plates, £10; steel boiler plates, £11; steel ship 
angles, £9 15s.; steel sheets, singles, £11 15s. to £11 17s. 6d.; 
steel sheets, doubles, £12 to £12 2s. 6d.; steel joists, 
£9 17s. 6d. to £10; steel hoops (ordinary gauge), £11; 
steel strip, £10 15s. to £10 17s. 6d.—all less the usual 
2} per cent. discount. Cast iron chairs, £4 7s. 6d. to 
£4 10s.; cast iron pipes, lfin. to 2}in., £7 5s. to £7 15s.; 
Sin. to 4in., £6 12s. 6d. to £6 17s. 6d.; 5in. to 8in., £6 7s. 6d. 
to £6 10s.; 10in. to 16in., £6 7s. 6d.; 18in. to 24in., 
{6 7s. 6d.; cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d.; 
floor plates, £3 10s. to £3 12s. 6d.—f.o.r. at makers’ works. 
lron and steel galvanised corrugated sheets, 24 gauge, in 
bundles, are quoted at £17 10s.—less the usual 4 per cent. 


Shipbuilding and Engineering. 

Operations at the shipyards on the North-East 
Coast are still on a very active scale and are confined 
mainly to the expeditious production of naval work. 
The engineering shops are working day and night, while 
in the shipyards there is also a considerable amount of 
night work being carried on. Repairs due to the exigencies 
of service in these times absorb not a little of the working 
energies and facilities of firms specially devoting them- 
selves to such work, Conversions, too, of vessels originally 
designed and laid down for mercantile service are not 
uncommon, and are chiefly for use in the service of the 
Covernment. 


The Coal Trade. 

Business in the coal trade rules on quiet lines, 
few transactions being recorded, as supplies are scarce 
for early shipment. Buyers, however, apparently have 
covered their most pressing needs and are holding off in 
hopes of securing a lower range of prices. Gas coals are 
not very freely offered, but there is no particular pressure, 
and the tendency favours buyers. Best steams are 
searce and firmly held. Second steams also show sub- 
stantial firmness, but steam smalls are neglected and held 
at nominal values. In the bunker coal section there are 
indications of higher values, as supplies are somewhat 
short. An important new regulation came into force at 
the beginning of this week with regard to licences for 
shipping bunkers. There have been many complaints 
—about the quantity particularly—of bunkers which 
vessels destined to neutral ports have been permitted to 
take away. However, much more latitude is given under 
the new arrangements. The Advisory Committee of 
the Newcastle Chamber of Commerce, in conjunction 
with other bodies, has succeeded in inducing the Govern- 
ment to place the bunker licence business in the hands 
of local Customs authorities, thus decentralising the 
work of the Government Exports Committee. A new 
form has been issued for the use of applicants to 
ship bunker coal. The War Trade Department has 
issued an order to the effect that in order to 
prevent speculative applications for licences for 
the export of coal and coke, it will be necessary on 
and after November Ist for each application for a licence 
to be accompanied by a declaration to the effect that the 
proposed shipment is in pursuance of an existing contract 
or in execution of a definite order for coal or coke. Quota- 
tions are as follows :—Northumberlands: Best Blyths, 
19s.; second Blyths, 16s. 6d.; unscreened, 1l5s.; best 
smalls, 11s, 6d.; households, 19s. to 20s.; Tyne prime 
steams, 18s. to 18s. 6d.; Tyne second steams, 16s. 6d.; 
special Tyne smalls, 13s. 6d. to 14s.; ordinary smalls, 
lls. Durhams: Best gas, 18s. 6d. to 19s.; second gas, 
16s. 6d. to 17s.; special Wear gas, 19s. to 20s.; smithy, 
I6s. to 16s. 6d.; coking unscreened, 15s. 6d. to 16s. 6d. 
coking smalls, 15s. 6d. to 16s.; ordinary bunkers, 15s. to 
15s. 6d.; best bunkers, 16s. 6d. Coke prices are steadily 
held, although supplies are abundant. Foundry coke 
Pgs: to 32s.; furnace coke, 26s.; and gas coke, 27s. to 
-OS. 


Northumberland Miners’ New Agreement. 

The text of the agreement respecting the supple- 
mentary sliding scale for regulating miners’ wages in 
Northumberland while the war lasts, as agreed to between 
the coalowners and the men’s representatives, has been 
printed and circulated among the miners’ lodges in the 
country. Including the war bonus of 15 per cent. and 
the recent special advance of 18 per cent., wages are now 
83 per cent. above the 1879 standard, the highest ever 
known in the history of the Northumberland coal trade. 
Some years ago 61} per cent. was reached, and the 
maximum of 65 under the normal sliding scale was touched 
three months ago. The maximum scale having been 
suspended, the percentage has gone up to 83, due to the 
increased selling price of coal. That percentage represents 
the selling price of coal at about 12s. 11d. per ton. 








SCOTLAND. 
(From our own Correspondent.) 
Export Steel. 
; _ Durtna the months that have gone great and 
increasing quantities of munitions of war have been 





turned out. The present demands for steel for munitions 
and other war purposes have attained such proportions 
that it has been hinted that there is a probability of the 
Government putting a closure on the export of steel, and 
in view of the fact that deliveries are running behind 
local makers are inclined to believe that the rumour is 
not without considerable foundation. In the present 
condition of things, it must be Government work first, 
last, and all the time. At the same time, however, it 
would be a pity if it became absolutely necessary to stop 
the export of steel. For one thing, it would mean more 
contracts for America. American mills are running full 
blast, sending out tremendous quantities of raw, semi 
and manufactured material of every sort, shape and size, 
and deliveries from that quarter also are becoming con- 
gested. Billets and sheet bars which were coming to the 
Clyde in fair quantity some time ago are now arriving 
spasmodically. Prices of raw materials are steadily and 
consistently advancing. The scarcity of carrying tonnage 
is not the least factor in determining the rise in quotations. 


Labour Affairs. 


A letter signed by Mr. R. Smillie, the President, 
and Mr. Robert Brown, the Secretary, has been sent to 
the Secretary of the coalmasters, asking on behalf of the 
National Union of Scottish Mineworkers that a meeting 
of the Scottish Coal Conciliation Board be summoned, 
and claiming an increase on the 1888 basis wages scale of 
18} per cent. The request is made as a result of the 
ascertainment of the prices of coal realised by the coal- 
owners for the period ending August 31st. The. wage 
of the Scottish miners is at present 8s. 6d. per day. About 
100,000 miners are interested in the present application. 
It has been reported that there has been a big increase 
in the number of women employed on pit banks, and that 
generally speaking the wage paid to the women was con- 
siderably under that paid for male labour in the same 
employment. The women had expressed a desire to enter 
the Miners’ National Union, and it has been agreed that 
a special effort shall be made to organise into the Mine- 
workers’ Union all the female workers about the mines, 
with a view to securing for them fair conditions. The 
Glasgow railwaymen held a meeting during the week, when 
the new agreement on the war bonus was unanimously 
accepted. The agreement is as follows :—Employees 
eighteen years of age or upwards whose standard rate 
of wages is 30s. per week or more, present war bonus 2s., 
revised war bonus 5s.; employees eighteen years of age 
or upwards whose standard rate of wages is under 30s. 
per week, present war bonus 3s., revised war bonus 5s. 
Employees under eighteen years of age, except boys 
engaged since January Ist, 1915, at rates of pay which 
exceed by 2s. 6d. or more the rates usually paid to boys 
occupying similar positions to those in which such newly 
engaged boys are working, present war bonus Is. 6d., 
revised war bonus 2s. 6d. The first payment of the revised 
bonus to be in respect of the week ending October 23rd, 
1915. 


Housing of Workers in the Mossend District. 


In connection with the extensive Government 
housing scheme for the Mossend district it has been stated 
that the Minister of Munitions would give a grant of £30 
per house, or £4400 towards the cost of the scheme, which 
is estimated to amount to £39,960, and he is to have first 
call on the houses for munition workers. The houses, to 
the number of either 150 or 200, will be erected by the 
County Council of Lanark. 


Pig Iron. 


The Scotch pig iron trade continues on recent 
lines. Business is being booked by producers in com- 
paratively small quantities, and some makers have 
reduced their quotations for ordinary qualities in order 
to enable them to effect some more sales. Hematite is 
steady, however, and the consumption of this description 
of iron in Scotland is on a large scale. There are still 
seventy-two furnaces in blast in Scotland, five more than 
in the corresponding week of last year. The warrant 
market has been more active, the turnover for the week 
amounting to 17,000 tons, Buyers were more in evidence 
and business was done up to 65s. 74d. cash. Quotations 
fell away a little thereafter, but the closing price of Cleve- 
land iron at 65s. 2d. per ton cash buyers showed a gain 
of Is. per ton on the week. Shipments of pig iron during 
the past week amounted to 3447 tons, an increase of 
1101 tons compared with the same week last year. Ship- 
ments for the year to date show a decrease of 33,303 tons, 
compared with the same period last year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland, f.a.s. at Glasgow, No. 1, 79s.; No. 3, 
78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, 
No. 1, 82s.; No. 3, 78s.; Clyde, No. 1, 84s. 6d.; No. 3, 
79s.; Gartsherrie, Summerlee, Calder and Langloan, 
Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock, at Ardrossan, No. 1, 
85s.; No. 3, 80s.; Eglinton, at Ardrossan or Troon, No. 1 
80s.; No. 3, 79s.; Dalmellington, at Ayr, No. 1, 81s.; 
No. 3, 79s.; Shotts, at Leith, No. 1, 85s.; No. 3, 80s.; 
Carron, at Leith, No. 1, 86s.; No. 5, 81s. per ton. 


Finished Iron and Steel. 


Steelmakers are as active as ever, and while 
many continue to quote prices deliveries are seldom 
promised unless under reservation. The bulk of the 
output consists of Government material, shell bar mills 
particularly being taxed to their utmost. Light plates 
and sheets are also in heavy demand, both on home and 
export account, but heavy plates are not in such good 
request and deliveries of these can be easily arranged. 
Ship plates are quoted £10 5s., and boiler plates about 
£10 15s. and angles about £11 per ton. Black sheet 
makers find themselves largely in arrears with deliveries 
of the heavy gauges. Prices are stiffer and as high as 
£12 5s., less 2} per cent., has been quoted for ‘in. sheets. 
Malleable iron-makers are well placed with regard to 
orders, both in their iron and steel departments. Prices 
are very firm, and ‘‘Crown”’.bars are quoted £11 10s. 
per ton, less 5 per cent., for home delivery and £11 net 
for export. Steel bars are particularly firm in consequence 
of the dearness of raw materials imported from America, 





and it is questionable if any cheaper price than £12 will 
be quoted for home delivery and £11 10s. for export. 
Wrought iron and steel tube makers are well employed 
on home account, but the export department of the trade 
is hardly satisfactory. 


The Coal Trade. 


The coal trade in the West of Scotland continues 
to run on quiet lines, but the undertone appears firmer. 
There is still a good deal of interruption owing to decreased 
freight facilities and congestion at oversea ports. Best 
splints are ‘well booked for early delivery at advancing 
prices, and best ells picking up a fair amount of business, 
while navigations and steams are managing to secure 
some fair lines here and there. In smalls, double and 
single nuts are in good demand and the bulk of the output 
is being consumed locally. Business in the Lothians 
district is improving, and prices are firming. The demand 
for steam coal is satisfactory, but other qualities could 
be better employed. The position in the Fifeshire district 
is far from encouraging. Inquiries are scarce all round 
and collieries are inclined to make concessions in order to 
induce business. The aggregate shipments from Scottish 
ports during the past week amounted to 214,096 tons, 
compared with 240,612 tons in the preceding week and 
263,829 tons in the corresponding week of last year. Ell 
coal is quoted, f.o.b. at Glasgow, 17s. 3d. to 17s. 6d.; 
splint, 18s. to 24s.; navigations, 20s. to 21s.; steams, 
15s. 6d. to 17s. 6d.; trebles, 18s. to 18s. 6d.; doubles, 
17s. 6d. to 18s.; singles, 16s. 6d. to 16s. 9d.; best steams, 
f.o.b. at Leith, 16s. to 17s.; best screened navigations, 
f.o.b. at Methil or Burntisland, 20s. to 21s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

New business is held in check primarily on 
account of the shortage of tonnage and the phenomenal 
freight rates ruling, and meanwhile the Americans are 
taking advantage of the opportunity for which they have 
long waited and are capturing markets which were regarded 
almost exclusively as Welsh. When it is seen that 
American exports of coal for the months of June, July and 
August last to South American and Mediterranean destina- 
tions principally reached the total of 3,200,000 tons, or 
within 1,000,000 tons of the whole quantity of American 
coals exported in the year 1914, the position will be 
realised. The Government is urged on all hands to do 
something to assist the export trade and relieve the 
collieries of their excessive stocks. It is contended that 
the authorities should take steps to see that British 
tonnage is employed in working to and from this country. 
Some hold the opinion that this would not alter the 
position, for the reason that neutral tonnage would be 
attracted to the United States by the abnormal freight 
rates which would be obtainable by the withdrawal of 
British tonnage, but those who are probably in a better 
position to judge disagree with this view on the ground 
that quite four-fifths of neutral tonnage comprises older 
vessels quite unfit for the transatlantic trade, which, 
therefore, would continue to be employed running between 
this country and the Mediterranean principally. Rumours 
have been current that the Board of Trade has the tonnage 
question under consideration, not from the point of view 
of fixing maximum freight rates so far as trade with 
South Wales is concerned, but of limiting the length to 
which British steamers can run in ballast. This limitation 
would, it is reported, be imposed to prevent steamers 
going either from this country or the Mediterranean to 
the United States in ballast, and thus they would be 
kept more in employment between the allied countries. 
Of course, as trade is at present, a vessel which makes a 
trip from South Wales to West Italy with coal, for instance, 
would upon discharging have to do a ballast trip of a 
certain length, but by imposing a limit such vessel would 
be compelled to look nearer home than the States for a 
freight. No confirmation of the report concerning such 
a scheme is obtainable, but the question is being discussed, 
and probably the desirability of some such scheme has 
given currency to the rumour that the Government autho- 
rities have the matter in hand. It is now well known 
that the Admiralty authorities a fortnight or more ago 
notified shipowners that they must first offer their boats 
to the Admiralty before chartering them elsewhere, and, 
what is of some importance, instructed owners to make 
a return on the first day of each month as to the positions 
of all their vessels and their commitments, which will 
thus give the Admiralty a tighter grip on British tonnage. 
By far the bulk of operations to-day concern the shipment 
of contract coals and do not relate to new business, the 
risks attaching to which are too great for exporters to 
entertain. Merchants are afraid to take on orders from 
abroad for fear that the freight market may move so 
quickly as to turn what looked highly remunerative 
bus:ness into a loss before they get confirmation of the 
contract from abroad. Export licence regulations also 
operate to the disadvantage of exporters, and even now 
it is not known on what lines these regulations are carried 
out. Some applications are granted and others refused, 
and to the ordinary trader there is something quite 
inexplicable in the methods adopted, while the delay in 
getting licences is a serious drawback, more particularly 
at such times as the present, when tonnage is so scarce. 
During the past week the War Trade Department has 
announced that in order to prevent speculative applica- 
tions for licences it will be necessary on and after November 
Ist next for each application for a licence to be accom- 
panied by a declaration to the effect that the proposed 
shipment is in pursuance of an existing contract or in 
execution of a definite order for coal or coke. As a 
matter of fact, the introduction of the licence system 
knocked on the head speculative business to a very large 
extent, and what exporters contend is that the Govern- 
ment should take every measure possible for facilitating 
exports instead of allowing anything savouring of restric- 
tion to interfere with trade. 


Foreign Coal Exports. 


The scarcity of tonnage adversely affected ship- 
ments from South Wales ports last week, the total quantity 
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sent from Cardiff, Newport, Swansea and Port Talbot 
to foreign destinations being 363,452 tons, as compared 
with 381,249 tons for the same period of 1914. The 
decrease was therefore 17,797 tons, but the fact must not 
be overlooked that the amount shipped in the correspond- 
ing week of last year was well below the average. From 
Cardiff alone 236,972 tons were dispatched, against 230,140 
tons, an increase of 6832 tons. The destinations were 
chiefly Genoa 24,120 tons, Leghorn 13,017 tons, Naples 
10,722 tons, Savona 16,622 tons, Alexandria 10,462 tons, 
Buenos Aires 15,194 tons, and Lisbon 14,424 tons. 
Newport shipped 33,274 tons, as compared with 71,725 
tons, a falling off of 38,451 tons. Swansea sent away 
61,945 tons, as compared with 68,474 tons, a decrease of 
6529 tons. The principal destination was Rouen, with 
13,701 tons. From Port Talbot shipments totalled 31,261 
tons, which was an increase of 20,351 tons upon the quan- 
tity for the same period last year, viz., 10,910 tons, but 
that was an unusually low quantity. 


Labour Affairs. 


The fear of a stoppage of work in the anthracite 
area concerning the question of what has come to be known 
as the “lost 5 per cent.” has now been removed. The 
Executive Council of the South Wales Miners’ Federation 
unanimously recommended the miners to continue at 
work pending the promised Government inquiry into the 
subject, and this course was agreed to at a conference 

the men’s delegates on Monday. Sir John Sankey 
kas accepted the position of independent chairman of 
the board of inquiry. Arrangements have now been 
completed for the arbitration proceedings concerning the 
adjustment of the standard rates in cases where difficulties 
arise owing to the different rules existing in different 
parts of the coalfield. Sir Laurence Gomme, late Clerk 
to the London County Council, has been appointed by the 
Board of Trade to act as arbitrator, and a sub-committee 
consisting of five from each side of the Conciliation Board 
will meet the arbitrator on the 26th inst. 


Current Business. 


Conditions on the coal market have been very 
dull during the past week. Values have ruled about 
18s. 6d. for second Admiralties, with best Monmouthshires 
on about the same level. Best drys have been quoted 
at 23s. to 24s. and ordinary drys from 20s. to 22s. Smalls 
also have been weak at Ils. 6d. to 12s. for best bunkers 
and 8s. to 9s. for best cargo sorts, but there has been 
the utmost irregularity in the prices actually taken by 
sellers to secure prompt shipment. Patent fuel has 
come down to about 25s. to 28s., but pitwood has been so 
scarce that sales have been effected as high as 43s. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 18s. 6d. to 19s.; ordi- 
naries, 18s. to 18s. 6d.; best drys, 23s. to 24s.; ordinary 
drys, 20s. to 22s.; best bunker smalls, 11s. 6d. to 12s.; best 
ordinaries, lls. to lls. 6d.; cargo smalls, 8s. to 9s. 6d.; 
inferiors, 7s. to 8s.; washed smalls, 14s. to 16s.; best 
Monmouthshire black vein large, 18s. 6d. to 19s.; ordinary 
Western Valleys, 18s. to 18s. 6d.; best Eastern Valleys, 
17s. 6d. to 18s.; seconds Eastern Valleys, 16s. 6d. to 
17s. 6d. Bituminous coal: Best households, 23s. to 24s.; 
good households, 22s. to 23s.; No. 3 Rhondda large, 21s. 
to 22s.; smalls, 15s. to 16s.; No. 2 Rhondda large, 16s. 
to 17s.; through, 15s. to 16s.; smalls, 11s. to 12s.; best 
washed nuts, 25s. to 27s. 6d.; seconds, 22s. to 24s.; best 
washed peas, 20s. to 21s.; seconds, 18s. to 19s.; patent 
fuel, 25s. to 28s. Coke: Special foundry, 40s. to 42s.; 
good foundry, 37s. to 38s.; furnace, 28s. to 32s. Pitwood, 
ex ship, 42s. to 43s. 






LATER. 


The market is without change of any note and is .as 
weak as ever. The tonnage position is becoming more 
unfavourable, thus increasing the probability of an 
extension of idleness at collieries owing to the shortage 
of wagons. It is rather remarkable that this year has 
seen almost as much fluctuation in coals as in freight rates. 
In May last ordinary second Admiralties sold as high as 
38s., whereas to-day the price is about 18s., a fall of £1 
per ton. The freight market continues very strong, and 
it is evident that grave fears are entertained that the 
highest has by no means been seen by the fact that 
merchants show a disposition to secure tonnage at current 
rates and get their contract coals away rather than risk 
waiting. The latest freight rates paid include £2 7s. 6d. 
for Port Said and 52f. for Marseilles. Coal values are 
unaltered, although the tone is easier. The only exception 
is in the case of Monmouthshire smalls, which are inclined 
to be a shade steadier, as the supplies are not so heavy on 
account of the numerous stoppages of work at Monmouth- 
shire collieries. So far there is no discussion of business 
either ahead or over next year. Pitwood continues firm 
at 42s. 6d. to 43s. 6d. 


Newport (Mon.). 


The market in Monmouthshires for spot ship- 
ment has been distinctly weak, and forward business is 
very slow to come along. In most cases quotations 
could be discounted considerably to a buyer able to take 
immediate delivery, but there have been few buyers 
about. Approximate values :—Steam coal: Best New- 
port black vein large, 18s. 6d. to 19s.; Western Valleys, 
18s. to 18s. 6d.; Eastern Valleys, 17s. 6d. to 18s.; other 
sorts, 16s. 6d. to 17s.; best smalls, lls. 6d. to 12s. 6d.; 
seconds, 8s. to 10s. Bituminous coal: Best house, 
22s. 6d. to 23s.; seconds, 20s. 6d. to 21s. 6d.; patent fuel, 
26s. to 28s. Pitwood, ex ship, 42s. to 43s. 


Newport Metal Market. 


The local iron and steel trades show a stronger 
tone this week. Business has been more active and prices 
are firm all round. There is a better demand for tin-plate 
and sheet bars and quotations are higher. Prices are 
officially £7 10s. for both Siemens and Bessemer qualities, 
but makers are not inclined to look ahead in view of the 
rise in Bessemer pig. Substantial Government orders 
are pending, so that the tendency is towards higher values 
shortly. Rails are firmer, heavy sections being named 





at £9 5s., with the usual extra for light. Works are well 
booked up. Welsh hematite is better, prices being 
£5 10s. to £5 12s. 6d. delivered works. Iron ore is scarce, 
and is quoted at 30s. and 31s. for best Rubio. The more 
liberal issue of licences for export has given a fillip to 
tin-plates, and more business is being done. Prices are 
18s. 44d. to 18s. 6d. for 20 x 14 and 37s. for 28 x 20. 


Swansea. 

There has been comparatively little activity in 
the market this week, operations being curtailed owing to 
the limited tonnage supplies. Values of anthracite large 
have notwithstanding been well maintained, and machine- 
made descriptions have been on the scarce side. Inquiries 
for rubbly culm have been very restricted and values 
have ruled lower, while duff has been weak. Steam coals 
have been easy all round, the demand being extremely 
quiet. Approximate prices :—Anthracite: Best malting 
large, 34s. to 35s. 6d.; second malting large, 33s. 6d. to 
34s.; big vein large, 34s. to 35s.; red vein large, 27s. 3d. 
to 28s.; machine-made cobbles, 41s. to 43s.; French nuts, 
43s. 6d. to 45s.; stove nuts, 41s. to 42s. 6d.; beans, 32s. 
to 33s. 6d.; machine-made large peas, 19s. to 20s.; rubbly 
culm, 9s. 3d. to 9s. 6d.; duff, 3s. 3d. to 3s. 9d. Steam 
coal : Best large, 19s. 6d. to 24s.; seconds, 17s. to 18s. 6d.; 
bunkers, 14s. to 15s. 3d.; smalls, 7s. to 9s. Bituminous 
coal: No. 3 Rhondda large, 23s. 3d. to 25s. 9d.; through 
and through, 19s. 6d. to 20s. 6d.; smalls, 15s. 9d. to 16s. 
Patent fuel, 25s. to 26s. 6d. 


Tin-plates, &c. 


The tin-plate trade has been rather more active 
during the past week. Although production shows an 
improvement, shipments were relatively heavier, and 
stocks have been reduced to a fairly substantial extent. 
Values have improved from 9d. to Is., 20 = 14 sizes being 
quoted at 18s. 9d. to 19s., as against 18s. last week. The 
following are the official quotations from the Swansea 
Metal Exchange :—Tin-plates, &e.: I.C., 20 x 14 x 112 
sheets, 18s. 9d. to 19s.; LC., 28 x 20 56 sheets, 19s. 3d. 
to 19s. 6d.; I.C., 28 20 « 112 sheets, 37s. 9d. to 38s. 3d.; 
I.C. ternes, 28 x 20 x 112 sheets, 34s. 6d. to 35s.; gal- 
vanised sheets, 24 g., £18 in bundles ; block tin, £152 5s. 
per ton cash, £153 10s. per ton three months; copper, 
£72 17s. 6d. per ton cash, £73 7s. 6d. per ton three months. 
Lead: English, £25 10s. per ton; Spanish, £25 10s. per 
ton; spelter, £68 per ton. Iron and steel :—Pig iron: 
Standard iron, 65s. 3d. per ton cash, 65s. 74d. one month ; 
hematite mixed numbers, £5 per ton cash, £5 Os. 6d. one 
month ; Middlesbrough, 65s. 6$d. per ton cash, 65s. 11d. 
one month ; Scotch, 71s. 44d. per ton cash, 71s. 104d. one 
month ; Welsh hematite, £5 10s. to £5 12s. 6d. dd.; East 
Coast hematite, nominal ; West Coast hematite, nominal. 
Steel bars : Siemens, £7 10s. to £7 15s. per ton ; Bessemer, 
£7 10s. per ton. Steel rails, heavy sections, £9 2s. 6d. per 
ton. 











ADVISORY PANEL FOR MUNITION 
INVENTIONS. 

An Advisory Panel of Scientific and other Experts, 
appointed by the Minister of Munitions, is assisting the 
Munitions Invention Department in the task of dealing 
with the large numbers of inventions that have been, and 
are being, received, every one of which is given considera- 
tion by the Panel. This body is glad to consider also 
suggestions with regard to simplification and improve- 
ments either in the manufacture or in the materials of 
existing munitions, or indeed in any other respect. The 
Comptroller is Mr. E. W. Moir, M. Inst. C.E., and the 
office at the Ministry of Munitions, Princes-street, West- 
minster. 








SHIFTING LARGE STEEL TANKS. 





THE property acquired for a new railway terminus in 
Chicago included a grain storage warehouse with twenty- 
five steel storage tanks or bins. Most of these were 40ft. 
diameter and 60ft. high, and others 30ft. diameter and 40ft. 
high, the respective weights being 50 and 40 tons. The 
grain company had established a new plant near the 
Main Drainage Canal, and désired to transfer the tanks 
to that site. The contract for this peculiar work was 
given to John Eichlay and Co., of Pittsburgh, a firm which 
specialises in moving buildings and other ordinarily 
immovable structures. 

As the tanks were too high to pass under numerous 
wires and electric cables they had to be reduced in height 
before removal. For this purpose at each tank in turn 
was erected a timber gallows frame, with heavy tackle 
blocks on the cross beam. The hooks were attached to 
two plates riveted to the top of the shell, and then the 
rivets were cut out along one of the circular seams. The 
upper section of the tank was then hoisted clear of the 
lower section. The lower section was then raised by 
jacks and a rectangular frame of heavy timbers placed 
under it, wedges and blocking being placed to support the 
circular shell at as many points as possible. The ground 
was then excavated in two shallow trenches for two lines 
of timbers, and the wooden rollers used in house-moving 
operations were placed under the rectangular frame and 
resting on the timber runways. A chain bridle had been 
secured to the frame, and a cable hooked to this was led 
through a snatch block anchored ahead and then brought 
back to a steam winch. 

In this way the tank was shifted to the bank of the 
Chicago River and thence on to the deck of a large decked 
scow or barge. Meanwhile another rectangular frame 
had been set in place, the top section of the tank being 
then lowered upon this and shifted to the barge in the 
same way. The barge carried three sections on each 
trip. It was handled by two steam tugs, one towing 
and the other having a stern line to guide and steer the 
unwieldy craft in turning the bends of the river and in 
passing through the numerous drawbridges. 

Arrived at a point near the site, the barge was moored 
to the bank of the canal, and timbers were run out to 
connect the deck supports of the tanks with a line of 
timbers on shore. A cable was hitched to the chain 





bridle, and the tank, still standing on its timber frame, 
was moved ashore on rollers in the same way as before, 
On reaching a railway embankment each tank section was 
raised by jacking and timber cribbing built under it unti| 
it was a little above reil level. At a suitable time timbers 
were laid across the sails and the tank shifted over 01 
rollers till it stood on enother cribbing built on the opposite 
side. It was then lowered to the ground by removing tho 
courses of cribbing. After that the tanks had to he 
carried across a small canal before reaching their new 
resting place. The top section was put in place first 
and raised by a gallows frame. Then the lower section 
was placed under it and mounted on the foundatioy 
prepared for it. Finally, the upper section was lowered, 
adjusted to place by drift-pins in the rivet holes, and the 
two sections were again riveted together. 

The contractors would have moved each tank as one 
piece but for the presence of numerous electric wires and 
transmission cables along the canal. These could not he 
raised sufficiently, so the tanks had to be cut in two. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue Junior INsTITUTION OF ENGINEERS.—-At 39, Victoria- 
street, S.W. ‘‘ Safety Precautions for ‘Transmission Machinery,” 
by Mr. V. H. Capps. At 8 p.m. 

Paysicat Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
“The Radiation and Convection from a Heated Wire in an 
Enclosure of Air,’’ by Thomas Barratt ; “‘On the Determination, 
by the Method of Diffusive Convection, of the Coefficient of 
Diffusion of a Salt Dissolved in Water,’’ by Dr. Albert Griffiths ; 
““The Magnitude of the Thermal Resistance Introduced at the 
Slightly Conical Junction of Two Solids, and its Variation with 
the Nature of the Surfaces in Contact,’’ by Dr. Thomas Barratt. 
At 5 p.m. 
WEDNESDAY, OCTOBER 27rn. 

INSTITUTION OF ELecTricaL ENGINEERS: BIRMINGHAM 
Loca Srecrion,—-The University, Edmund St., Birmingham, 
Chairman’s opening address. 7 (not 7.30) p.m. 


FRIDAY, OCTOBER 29rx. 


Tue INstTITUTION OF MECHANICAL ENGINEERS.—At the 
Institution of Civil Engineers, Great George-street, Westminster, 
S.W. ‘The World’s Sources of Fuel and Motive Power ” (the 
Thomas Hawksley Lecture), by Dr. Dugald Clerk, F.R.S. At 
8 p.m. 

Tue Junror INSTITUTION OF ENGINEERS.—39, Victoria- 
street, S.W. ‘ Electric Clocks,” by W. B. Prince. 8 p.m. 

Tue Norts-East Coast Instirurion OF ENGINEERS AND 
SHIPBUILDERS.—Bolbee Hall, Newcastle-on-Tyne. 








CATALOGUES. 


Tue Ford Motor Company, of Trafford Park, Manchester, 
has sent us a copy of the “ Ford Manual.’’ Owners of Ford 
cars will find the publication a great help, for with the aid of 
some very clear drawings it describes in a very simple manner 
all the parts of the Ford car. 

From the Baldwin Locomotive Works, of Philadelphia, Pa., 
U.S.A., we have received two new _ publications—Records 
Nos. 8 and 82. The former deals with the triple articulated 
compound locomotive for the Erie Railroad Company and the 
latter with locomotives for export. 

“* Revo’ Erecrric Frres” is the title of a catalogue sent 
to us by the Cable Accessories Company, of Britannia Works, 
Tividale, Tipton, England. A special heating unit is used in 
these fires which is claimed to offer a number of important 
advantages. Prices and full particulars are given. 

Two and three-phase induction motors are illustrated and 
described in a new list sent to us by the British Thomson- 
Houston Company, of Rugby. Motors suitable for different 
classes of service are dealt with. Tables of dimensions are given 
and at the end of the publication there are some useful curves 
for finding the minimum permissible diameters of pulleys. 
From the same firm we have also received list No. 3260, dealing 
with motor control panels for continuous-current circuits. 

Tue Sturtevant Engineering Company, of 147, Queen Victoria- 
street, E.C., has sent us a new publication describing its turbine 
vacuum cleaning system for cleaning buildings of every descrip- 
tion, railway carriages, tramears, &c. It is maintained that 
the time previously required for cleaning tramears, railway 
carriages, &c., can be considerably | d by using these 
high-speed cleaners. Tests have shown that they are over four 
times more rapid than other cleaners. The firm’s large portable 
cleaners are said to be of great value for cleaning workshops, 
railway carriages, &c. 

From Holophane Limited, of 12, Carteret-street, Queen 
Anne’s-gate, we have received a new illustrated handbook 
containing reproductions of photographs of actual lighting 
installations made with the Holophane system of illumination. 
The book is divided into sections according to the class of 
building dealt with. For instance, there are separate sections 
relating to churches, public buildings, railways, private houses, 
banks and offices, industrial lighting, &c. The object of the 
book is to show that the Holophane system of illumination is 
capable of being adapted to any class of building or style of 
architecture. Although Holophane glassware is often chosen 
on account of its scientific design and because of the economies 
it achieves, the appearance of the units is also an important 
consideration. In the lighting of fine interiors it is necessary to 
select fittings and glassware which harmonise with the general 
scheme of decoration and have a dignified and impressive 
appearance. Its qualities in this respect have led to Holophane 
glassware being widely used in many important public buildings 
and interiors of architectural distinction. 

“THE HEATING AND VENTILATING oF Factories” is the 
title of a new publication recently forwarded to us by Davidson 
and Co., Limited, of “ Sirocco’? Engineering Works, Belfast. 
The rules with regard to the heating and ventilating of buildings 
appear at first sight to be comparatively simple, but their 
general application is by no means so easy, on account of the 
number and magnitude of the factors which enter into and 
interfere with the calculated result. Unless, therefore, these 
rules are in the hands of a competent engineer, whose trained 
judgment and experience enable him to give proper considera- 
tion to the extraneous infil es affecting his calculations, 
very serious errors may be made, resulting in an unsatisfactory 
installation and frequently also in a pecuniary loss. This 
publication consequently refers briefly to the general principles 
governing the choice of a heating and ventilating system, and 
gives a description of “‘ Sirocco ” apparatus used for this purpose 
in factories, machine shops, workrooms and buildings of a 
similar character. Particulars are also given of typical installa- 
tions which will give an idea of the character of work they are 
prepared to carry out. To assist prospective clients in the 
selection of the most suitable heating and ventilating plant, 
the firm is always ready to send a qualified engineer to discuss 
the matter and inspect the building. 
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BRITISH PATENT SPECIFICATIONS. 


When an & tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





AERONAUTICS. 


3203. February 27th, 1915.—IMPROVEMENTS IN OR CONNECTED 
with AEROPLANES, H. O. Short, 56, Prince of Wales’- 
mansions, Queen s-road, Battersea Park, London. 

‘two fuselages A and B are arranged parallel with each other 
at a suitable distance from the longitudinal centre line of the 
machine, the space between the fuselages being great enough 
for the free rotation of the tractor propeller C. The wings 
extend to right and left beyond the fuselages, and connect 
together in the intermediate space, and centrally on such wings 
or their framework the bearers of the engine D are carried. ‘The 
engine may drive a single tractor propeller either direct on the 
shaft, as shown, or through suitable gearing, so that such pro- 
peller rotates in front of the wings ; or a pusher propeller, such 
as is indicated at E, may rotate behind the trailing edges of the 
wings. The engine.with its propeller or propellers thus can be 
made to form a separate unit, which can be detached from the 
remainder of the machine without interfering with the main 
tructure. Each fuselage being relieved of the weight of the 
engine and propellers, may be built in much lighter form than 
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if the engine and propellers were carried on the fuselage in the 
usual way, and if the fuselages are constructed so as to project 
as at F, to a considerable distance in front of the leading edges 
of the wings, the forward parts can be used for observation 
purposes or for gun carrying, and guns, indicated at G G, fitted, 
in the front parts of the fuselages enable an uninterrupted 
range through 180 deg. to be obtained. The projecting portions 
of the fuselages also lend themselves extremely well for the 
staying of floats, shown at H, in the case of aeroplanes for use 
over water, and in the case of a land machine, the wheel carriage 
beneath the fuselages can be firmly constructed and a wide 
wheel base can thus be secured. Aeroplanes constructed in 
accordance with this invention may suitably be built with. 
wings which can be folded back on hinged joints adjacent to the 
outer edges of the fuselages. When desired, guns as at J can 
also be mounted in the central portion of the fuselages to the 
rear of the main wings for the purpose of firing from the back 
of the machine. September 29th, 1915. 


9488. June 29th, 1915.—-STaBILIsER FoR AERIAL MACHINES, 
Gaston Madeira, 37bis, Avenue du Koule, Neuilly (Seine), 
France. 

The engine A is mounted on the fuselage B by means of two hori- 
zontal trunnions C normal to the longitudinal axis of the fuselage, 
and the propeller shaft is solidly connected with the engine, 
so that, whatever be the incidence of the fuselage, the engine 
propeller group remains vertical. The axis of rotation of the 
propeller prolonged intersects the axis of the trunnions C. In 
order to transmit the oscillatory motion of the engine to the 
horizontal rudder, a double set of bevel wheels is used. ‘To one 
trunnion C is keyed a bevel pinion D engaging with a smaller 
pinion E keyed to the end of a spindle F. ‘To the other end of the 
spindle F is keyed a bevel pinion G engaging with a bevel pinion 
H keyed to the spindle of the horizontal rudder J. The diameters 
of the pinions are calculated so as to magnify the movements of 
the engine to a considerable extent. The spindle F is provided 
with two cardan joints so as to enable it to follow deformations 
of the fuselage without any stiffness in its working. The spindle 
is, moreover, divided at the level of the airman’s seat, the con- 
nection between the rear and the front parts being effected as 
follows :—-To the rear part of the spindle is keyed a sleeve K 
on which is pivoted a bell-ecrank lever L. The long arm of the 
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bell-crank lever is within reach of the airman, in order to enable 
him to control the horizontal rudder independently of the auto- 
matic stabiliser. On the front part of the spindle F is mounted a 
sleeve M, by means of a feather, so that the sleeve can slide. 
The movements of the sleeve are obtained by a ball governor N 
and lever P. The sleeve M comprises a cylindrical portion 
provided with an inclined groove Q and a dise R provided with 
notches, with which can engage—when the engine is running, 
and the balls of the governor are spread apart—the short arm 
of the bell-crank lever L. The connection between the two parts 
of the spindle F is thus obtained. When the engine stops the 
sleeve M is moved forward by the governor ; the short arm of 
the lever is disengaged from the notches of the dise R and drops 
into the inclined groove Q. When the movement of the sleeve 
continues, the spindle F is rotated, which results in the horizontal 


rudder being automatically brought into the position which it 
must occupy during a volplane.—September 29th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


20,551. October 5th, 1914.—ImMprRoveMENTS IN MAGNETIC 
Separation, Stephen Briick, of 143, Kantstrasse, Char- 
lottenburg, Germany. 

The pole carrier is supported by the ring S mounted on the 

plate A. It consists of the cylinder C with inwardly directed 

poles P parallel to its axis. The field windings W are situated 

in the spaces between the poles. At the top an annular cover Q 

co-axial with the pole carrier protects the exposed parts of the 

windings. On the ring § and within the pole carrier rests the 

cylinder D, which receives the slime. The distributing plate Q 

is secured to the annular cover G by means of brackets N. 

This distributor has radial channels K fed from a central neck 

O. The cone L immediately below the neck serves to distribute 

the slime uniformly to the channels K. The slime is delivered 

through the pipe R, which terminates in a rose M. The bottom 
of the cylinder is a funnel T and a second funnel 'T! co-axial with 
the first constitutes a sort of false bottom. The apparatus 








operates as follows :—The flow of the slime through the pipe R 
is so regulated that the water level is above the distributing 
cone J.. The slime flowing from the rose M over the cone L is 
conducted by the channels directly to the separate poles. Here 
it flows through the magnetic field towards the exit H at the 
middle of the vessel D, thus gradually moving away from the 
magnets, whereby the non-magnetic particles of the slime are 
earried towards the middle, while the magnetic particles are 
attracted to the inner wall. By interrupting the excitation of 
the magnets and weakening or completely cutting off the residual 
magnetism, the attracted magnetic particles may be caused to 
fall under action of their own weight below the upper edie of 
the funnel T'. The non-magnetic material passes out through 
the tube H, the magnetic through the tube [.—September 29th, 
1915. 

21,105. October 17th, 1914.—-MeTran PrLaninG MACHINE, 

J. G. Stirk, 25, Lentilfield, Ovenden-road, Halifax. 

This specification describes improvements in the driving 
gear of planing machines, and consists of an arrangement of 
variable gear between the main driving or the first motor shaft 
and the bull wheel, whereby high or low table speeds may be 
obtained as required according to the duty and nature of the 
work and without alteration in the settled speed of the first 
motor or the main driving shaft. The speed of the table is the 
same in both directions. The wheels A B are sliding members 


my 


movable along their shaft C by a fork D upon a rack F, slidable 
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in its bearings by the pinion F upon a cross shaft G operated 
by hand wheel H. The wheel B is continuously driven by mesh- 
ing with a long pinion J upon the first motor or main driving 
shaft K. One or the other of the wheels A B gears with a wheel 
L or M upon each side of a pinion N carried by the shaft P and 
meshing with the bull wheel Q. In this manner pinion N may 
be driven either at a speed determined by the ratio of A into L 
or of Binto M. For the low speeds the full train of gearing is in 
use, as shown, giving maximum ratio. For the high speeds a 
movement of the sliding wheels bringing B into mesh with M 
reduces the gearing ratio employed, giving a corresponding 
increase of table speeds for the same speed of the shaft K.— 
September 29th, 1915. 


LIGHTING AND HEATING. 


20,728. October 8th, 1914.—IMPROVEMENTS IN ELECTRICAL 
Heatinc Evements, George Henry Collins and Herbert 
Francis Collins, both of 260, Bradford-street, Birmingham, 
Warwickshire. 
The base or former of incandescent material is built up of 
two parts A A, with a curved front surface. The curved forma- 
tion helps to keep the resistance wire in close contact with the 
former throughout its length. There is a series of ribs A}, 
between which are channels or grooves within which the resist- 
ance wire is disposed, this wire being of coiled spiral form, and 


ribs A’ extend to the edges of the base, beyond which they 
project, forming points A’! around which the wire is placed. 
The wire passes through a hole or holes D from the inside of 
the base along one rib, to the extremity, around which it passes, 
then along the next adjacent groove to the opposite edge around 
one extremity along the groove, and similarly throughout the 
base or former. The resistance wire is of spiral form and by 
this means a considerable length of wire is arranged in contact 
with the surface of the base. By making the former or base 
of a curved section close contact between the wire and the base 
is ensured for the full width. The base or former is preferably 
of china clay or other suitable refractory incandescent material, 
and the base may be provided with rearwardly projecting lugs 
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such as E for enabling elements of sections to be bolted together 
by the bolts or to a carrier, or the fire bar may be made in one 
piece. As shown, the ends C! of the rods or bolts are serew- 
threaded at their ends and the ends C" are plain. Screw holes 
F are shown at each end of the elements, adapted to serve for 
terminals H which may be further employed for tapping the 
resistance at an intermediate point, and where a complete fire- 
bar is made in one piece a central hole may be provided for this 
latter purpose. September 29th, 1915. 


TESTING AND MEASURING INSTRUMENTS. 


7270. May 14th, 1915.—ImMPROVEMENTS IN OR CONNECTED 
with ELECTRICAL MEASURING INSTRUMENTS: OPERATING 
ON THE FERRARIS OR INDUCTION PrinciPLE, Evelyn 
Fawssett, M.I.E.E., of Westfield, Heaton-road, Newcastle- 
upon-Tyne. ; 

This invention relates to improvements in electrical measuring 

instruments depending for their operation on the Ferraris or 

induction principle, in which some compensation in the driving 
flux is necessary, by means of which certain advantages are 
obtained. A is the shunt coil upon the central limb of the 
laminated magnet B, C is the pole piece of the limb, D the 

meter disc and E the current element. Upon the pole piece C 

are slipped a number of rings, bands, washers or stampings F, 

their number being varied to suit the characteristics of the 

current supplied. These washers, which together constitute 
the temperature compensator, are retained upon the pole piece 
by close fit or by any suitable attaching device. The washers 
are of a material having a zero or negative temperature co- 


efficient. Good results have been obtained with the alloy 
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manganin. The action is as follows :—Being in the form of a 
band encircling an iron pole in which is an alternating magnetic 
flux, an E.M.F, is induced in the compensator, causing a current 
to circulate in it. This current reacts on the flux, which, not 
being the whole flux due to the shunt magnet, is not tied, and 
is therefore shifted in phase by this current. Since, however, 
the ratio of resistance to inductance in this band is high, 
any change of temperature would, if the material were of 
the ordinary metals that have been used for correcting the 
flux phase, seriously affect its resistance, and hence its 
power to fulfil its intended function. By this invention the 
difficulty is overcome, and the apparatus successiully com- 
pensates for variation of temperature, owing to the employment 
of material whose resistance is not sensibly affected by change 
of temperature, and which therefore compensates not only for 
flux phase, but also for temperature change.——September 29th, 
1915. 


MOTOR CARS AND ROAD TRAFFIC, 


3099. February 26th, 1915.—Friction CLUTCHES OF THE 
PLate Type, Albion Motor Car Company, Limited, Scots- 
toun, Renfrew, and T. B. Murray, of the same address. 

The driven dise A of the clutch{is carried on a sleeve B on 
the end of the driving shaft C. This sleeve;B is articulated to the 





a large part of each coil being in close contact with the side of 





the groove which is of suitable section for this purpose. The 


driven shaft D by a ball-and-socket joint, the ball E of which 
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is on the sleeve. The drive from the driven dise A is taken to 
the driven shaft by a flexible coupling, preferably of the well- 
known spring plate type, the plate members F of which are 
interconnected between bosses G on the driven dise A and bosses 
on a spider H on the driven shaft D, At its rear end the shaft 
D makes driving connection with the spider J of a second flexible 
coupling, the second spider K of which is fast on the end of a 
final shaft L, which may be taken as being the first-motion 
shaft of a gear box. The spider J is split so that it may be 
adjusted endwise upon the shaft D, and carries one member- 

in this instance, the cup M—of a ball-and-socket joint, the 
ball N of which is free to move endwise under control of a spring 
on the reduced end of the final shaft L, being urged towards that 
shaftSby the spring which acts between it and a collar on the 
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cnd of the shaft. With this arrangement the driven dise A is 
at all times in line and in axial coincidence with the driving 
dises P P which engage its faces, while, when the clutch is dis- 
engaged by the withdrawal of one of the driving discs P, the 
driven dise is constrained by the spring Q to leave the other 
driving disc P by an amount equal to the clearance at R, with 
the result that it stands clear of both, as the first-mentioned 
driving dise P has already been moved clear of it by the act of 
decluteching.—-September 29th, 1915. 


24,122. December ith, 1914.—STrarTiInG MECHANISM FOR 
Motor Car Enarnes, E. Fillettaz 42, Boulevard du Pare, 
Neuilly-sur-Seine, Seine, France. 

The shaft A of the starting gear, situated in alignment with 
the engine shaft B has a polygonal bearing C, upon which the 
hub D of the gear controlling the starting is slidably mounted, 
and a cylindrical part E formed with two helical grooves F 
extending to the grooves G. These grooves receive balls H 
guided in the recesses formed in the stationary socket J. The 
balls thus placed give rise to a displacement of the shaft A in 
one direction or the other according to the direction of its rota- 
tion, but, nevertheless, they do not prevent its rotation in a 
continuous manner owing to the resilient support they receive 
in these recesses. The adjacent ends of the shaft A and B are 
provided with claw clutch halves K and L. The clutch half K 
is mounted on a sleeve M, having a polygonal section and is 
pressed against the clutch half L by the spring N. In addition 
to the above, the apparatus comprises a driving device consisting 
of an excentric wheel P, on which a cable Q is partially wound. 
One end of the cable is secured to the rim of the wheel P, while 
its other end extends to within reach of the driver’s hand. The 
wheel P is mounted after the manner of a free wheel, R designat- 
ing one of the balls of this free wheel mechanism. The hub S 
of the wheel P is screwed upon a sleeve T. Between the latter 
and the fixed socket J a spring U is provided, one end of which 
is fixed to the sleeve T and the other to the socket J. The 
interposition of a free wheel mechanism between the wheel P 
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and the hub D enables the latter to be rotated when the wheel 
is rotated in one direction by the tractive effort exerted on the 
cable Q, while if the wheel rotates in the opposite direction under 
the action of the spring U the hub D remains stationary. The 
mechanism operates in the following manner :—In order to 
start the engine the driver of the vehicle exerts slowly a tractive 
effort on the cable Q, thereby causing the wheel P to rotate and 
also the free-wheel mechanism, the hub D and the shaft A 
through the medium of the polygonal part C. During this rotary 
movement, the balls H leave the bottom of the groove G and 
move into the grooves F ; the displacement of the balls in the 
grooves F causes the shaft A to move from right to left, thereby 
bringing the teeth K into engagement with the teeth L. The 
driver now releases the cable Q, which re-winds itself on the 
wheel P, brought to its original position by the spring U. During 
this movement in the opposite direction, the wheel P does not 
act on the hub D owing to the inter-position of the free-wheel 
mechanism. The driver now again draws the cable Q, this 
time, however, suddenly. During this movement the balls H 
play a passive part on account of their resilient mounting, but 
the hub D is caused to rotate, thereby operating the shaft A, 
and therefore the shaft B of the engine, as the claw clutch K L 
is operative, and the engine starts. The engine having started, 
the teeth L will, as soon as the speed exceeds that of the shaft A, 
drive the teeth K, thereby displacing the latter from left to right, 
the balls H moving in the grooves F until they drop back again 
into the groove G, once more maintaining the shaft A in its 
disengaged position.—September 29th, 1915. 


MISCELLANEOUS. 


22,663. November 17th, 1914.—FERRO-CONCRETE LINING FOR 


Pits, SHAFTS, TUNNELS AND THE LIKE, H. P. 7’. Lind, 40, 
Lawn-crescent, Kew Gardens, Surrey. 

The object of the invention is to provide concrete elements for 

a lining, which can be made in a factory or on the surface, so 

as to ensure a clean mixture and thorough setting of the concrete, 

and which can then be inserted in position in the tunnel so as 

to form a strong lining presenting a flush inner surface. Each 











element comprises a segmental section of ferro-concrete, having 
a central position A with two lateral projections B and two end 
portions C, which are laterally recessed at D. The dimensions 
and shape of the projections B and recesses D are such that 
when several elements are applied to one another laterally, the 
projections B of each fit in and fill up the recesses D of adjacent 
elements. This interlocking presents the advantage that the 
Stresses on the lining are transmitted from one element to the 
adjacent elements, and as each element is preferably reinforced 
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by steel rods E, the tensile stresses can be adequately taken by 
these rods. In this way the want of continuity which would 
apparently result from the division of each ring of the lining 
into segments, is compensated for. Reinforeing rods F and G 
are provided near the outer surfaces of the elements and are 
tied to the main rods E by stout wires H J. As all the elements 
can be of the same shape and dimensions they may be made in 
large numbers and kept in stock. When the sections are being 
placed in position the co-acting surfaces are coated with cement 
grout and the sections are then pressed firmly together by suitable 
means.— September 29th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of two of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 10,382/08.—Gyroscopic apparatus. In a gyroscopic 
apparatus, the axis of rotation of which is partly fixed in the 
horizontal plane, and which, therefore, makes oscillations 
about the north-south direction, a pendulum is provided to 
damp the oscillations due to the movement of the support, such 
as a ship.—Kaempfe, H. Anschutz, Germany. 

No. 10,529/08. Papermaking; coloured paper; packing 
and wrapping-up paper; bookbinding, paper for. Paper 
having a relief effect shown in colour is manufactured on the 
paper machine by impressing on the web of paper, while it is 
on the wire cloth or wet felt, patterns in relief produced by an 
engraved roller, and then colouring the impressed paper either 
by means of felts, which trail on the moving paper web and dip 
in a colour bath, or by means of nozzles which spray dye solution 
on the web at an acute angle to the surface. The paper is 
finished in the usual manner. A sucker, placed beneath the 
wire-cloth or felt and opposite the roller, helps to prevent the 
paper pulp from sticking to the roller. The paper may be used 
for bookbinding, wrapping paper, &c. Farbwerke vorm. 
Meister, Lucius and Bruning, Germany. Dated June 7th, 1907. 

No. 10,772/08.—Valves. Cock in which leakage is prevented. 
Klinger, R., Vienna. 

No. 10,880/08.—Typewriters. In machines provided with 
radially-sliding type bars increase of the number of —— bars 
without unduly increasing the size of the machine is obtained 
by using a radially-slotted horizontal guide-plate, so that the 
usual tail pieces of the type bars can be shortened or dispensed 
with, and a comb is provided for locking the type bars to prevent 
tampering with and to prevent disarrangement of the set when 
being exchanged. Adlerwerke vorm. H. Kleyer Akt.-Ges., 
Germany. 

No. 11,042/08. Bearings. A cage for spacing bearing balls 
comprises groups of spring tongues attached to a ring which is 
inserted at the side of the bearing, so that each ball is engaged 
by a group of tongues. Hess, A., Germany. 

No. 11,130/08.—Bearings. A ball bearing for line shafting 
is mounted in a ring which has a spherical seating in the two 
halves of the outer casing, so as to be self-aligning. Grooves 
are made in the ring to receive the bolts by which the casing 
is held together. ‘The outer ball race is free to slide longitudinally 
in a cylindrical bore in the ring, and its motion is limited by 
spring rings inserted in grooves in the ring. These rings may 
be in contact with the race so as to prevent longitudinal move- 
ment, and one of the rings may be replaced by a fixed flange. 
Sachs, E., Germany. 

No. 11,230/08.—Sprocket chains. A sprocket chain for 
engineering use, for example, in ammunition rammers and 
ammunition hoists is constructed so that in its extended position 
it cannot double up. The rammer head is carried by the 
sprocket chain, which passes over a chain wheel mounted in 
the casing. For the purpose of extending the portion of the 
chain leaving the wheel when the chain is thrust out, two guide 
rollers are mounted in the casing. Krupp Akt.-Ges., F., Ger- 
many. Dated November 19th, 1907. 





No. 11,244/08.—Fluid-pressure engines. Valve gear. In 
an engine in which the yokes attached to the spindles of separate 
inlet and exhaust valves are provided with cams which engage 
rollers on reciprocated rods, the rods are guided within val\'. 
bonnets and are provided with slots which contain rollers 
embrace the cams, and act as oil baths to facilitate the lubrica. 
tion of the parts, Kerkau, G., Germany. Dated May 281), 
1907. 7 

No. 11,393/08.—Cooling water. A cooling tower of {he 
enclosed type is divided longitudinally into cells or sections, 
preferably symmetrical relatively to the centre, so-that the vip 
is distributed uniformly over the entire cross-sectional aro, 
The air is supplied by means of separate passages, which exte:{ 
for different distances into the interior of the tower towar|s 
its centre. Maschinenbau-Akt.-Ges., Germany. 

No. 11,628/08.—Clinometers. A bore-hole clinometer eo 1). 
sists of three parts, the middle one, containing the recording 
mechanism, and the others, being provided with guiding devices 
consisting of rollers mounted on links and adapted to be pressed 
out by the springs and to cut into the bore hole walls so as ¢, 
prevent rotation. Gebhardt, L., Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 6th. 


RAILROADS are increasing their orders for 1916, two contracis 
for the New York Central and the Reading aggregating about 
250,000 tons. Inquiries from other sources will double these 
figures. Orders for cars for the past week were 6000, with perc- 
ing inquiries for a greater number. There are several inquiries 
for locomotives, but details are not available. Western shij- 
yards will soon be in the market for large quantities of plates, 
Structural material made another advance ‘under rather liberal! 
ordering for construction material. Something akin to a boom 
is overtaking western boat and shipbuilding for lake tran- 
portation facilities. The wire mills are choked with busine .s 
and are arranging for 1916 deliveries for what it is believed 
may aggregate 200,000 tons. Blooms, ingots and billets are 
urgently called for, far beyond capacity for the rest of the year. 
Rail orders are bobbing up from all quarters ; much more piy 
iron business is offered than is accepted. The possibilities of a 
general anthracite coal strike is not lost sight of, but negotiations 
now under way, it is believed, will prevent it. A heavy demani| 
for coke is on for 1916 at 2.25 dols. to 2.60 dols. for 72-hour 
coke ; as far as possible supplies of coal and coke will be accum- 
lated. Nearly all munition contracts extend into 1916 and the 
quantities are large, for both crude and finished material, 
especially for wire products for all warring countries. The rising 
domestic demand for mill, forge and foundry products introduces 
an important factor into the complex iron and steel situation. 
The industry has been thoroughly organised on a war-supplying 
basis, which perhaps can be best measured-on a basis approxi- 
mating an output of 38,000,000 tons pig iron of all kinds. There 
are rumours of extending wire-making facilities. Lead ha- 
advanced to 4.50 dols., spelter 14.75. Domestic copper interests 
took 60,000,000 Ib.; European about 40,000,000 lb. within a 
week. Further activities mean an advance. Domestic in- 
activities were due to a mistaken hope of lower prices, resulting 
in delay until last week. On September 30th there were 454 
tons of tin in Atlantic coast ports. The copper mines are being 
worked to outside capacity. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
TRAINING CORPS. 


Headquarters : Chester House, Eccleston-place, 8.W. 
Correspondence : Marconi House, Strand, W.C. 


Technical instruction (by kind permission of Colonel A. FE. 
Le Rossignol, R.E.) will be continued at Headquarter 
of London Electrical Engineers, 46, Regeney-street, 
Westminster, 8.W. 

COMPANY ORDERS. 
By Lieut.-Colonel C. B. Clay, V.D., Commandant, for week 
commencing October 25th, 1915. 
Drills, 6.15 to 7.15, 7.15 to 8.15 p.m. 
Monday, October 25th.—Section 1, Technical ; 

Squad or working party. 

Tuesday, October 26th.—Section 2, Technical ; 

Shooting 

Thursday, October 28th.—Section 3, Technical ; 

Shooting. 

Friday, October 29th. 
or working party. 

Sections for technical drill will fall in at the Headquarters of 
London Electrical Engineers (T.F.) at 46, Regency-street, 8.W. 

Sections for squad, signalling and working parties will fall 
in at the new Headquarters, Chester House, Hecleston-place, 

S.W. 

All members who have not yet been measured for uniforms 

will attend at Headquarters on Friday, the 29th inst., for this 

purpose, 


Section 3, 
Section 4, 
Section 1, 


Section 4, Technical ; Section 2, Squad 


E. G. FLemrna, ; 
Company Commander and Acting Adjutant. 








Russtan Moror AMBULANCE Funp.—Several motor ambul- 
ances—part of the convoy which the Royal Automobile Club 
is endeavouring to provide for Russia out of the fund organised 
by the Club at the request of the British Ambassador at Petro- 
grad—are now ready for shipment, and will work, at all events 
for the present, in conjunction with the Anglo-Russian Hospital. 
the headquarters of which will probably be at Petrograd during 
the winter. If anyone who has not subscribed to the fund would 
like to do so, the Secretary of the Club, Pall Mall, London, 8.W., 
would be glad to receive such subscriptions. Much more money 
is required if a full-sized convoy is to be supplied to our Russian 
allies. 

Contracts.—The Monometer Manufacturing Company, 
Limited, of Aston, Birmingham, has recently received orders 
for furnaces of various types from the Daimler Motor Company, 
Limited, the Lanchester Motor Company, Limited, the Sheffield 
Corporation Tramways, the India-rubber, Gutter-percha and 
Telegraph Works Company, Johnson and Phillips, Limited, the 
Royal Arsenal, Roneo, Limited, the Manchester Aluminium 
Company, the Wolverhampton Metal Company, Betts and Co., 
Harvey and Co.; and for non-corrodible ladles for aluminium 
from the British Aluminium Company, Sterling Metals, Limited, 
J. Lueas, Limited, and others.—-Broom and Wade, Limited, 
inform us that its roller bearing a gra has recently com- 
pleted delivery to Vickers Limited, of Crayford, of 500 3in. 
diameter Hyatt roller bearings for the line shafting in the latter 
firm’s new works, which is entirely equipped with bearings of 
this type. Messrs. Broom and Wade have also recently supplied 
some Atty 2hin. and 3in. Hyatt bearings for the further exten- 
sions at Sir W. G. Armstrong, Whitworth and Co., Limited, 
Elswick Works ; forty 3in. and 3}in. for Dunsmuir and Jackson, 
Govan ; seventy-five 3}in. for the North British Diesel Engine 


Works, Ggyan, &c. 
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PAPERMAKING AND ITS MACHINERY. 
No. V.* 
BEATING. 


| 
| 
| 
| 
| 
THe process of beating is undoubtedly the moet 
important one In the series involved in the | 
tion of the pulp. It is a common saying that the 
paper is made in the beater. It is certain that no | 
other machine employed by paper makers has received | 
more attention at the hands of inventors than this one. | 
After 250 years from its introduction, however, the | 
beating engine employed in many paper mills is very | 
little different from the original hollander. 

An example of this simple type of beating engine as | 
made by James Bertram and Son, Limited, is illus. | 


} 
at which the drum is adjusted relatively to the knives 
on the bed-plate. 

Beating is thus a very complex operation, and | 
requires a high degree of skill on the part of the | 
beaterman. It is probably not wholly a mechanical | 
matter. Cellulose is insoluble in water, but with | 
suitable treatment cellulose fibre can be made to} 
assimilate water. Whether or no this assimilation is | 
made to take place, and if so to what degree are | 
matters under the control of the beaterman, and have | 
a marked effect on the character of the resulting paper. | 
As examples of the various treatments possible, we | 


| may say that pulp for blotting paper is beaten quickly | 


The fibres are thus not allowed to | 


with sharp knives. 
The | 


assimilate water, and are cut rather than torn. 

















Fig. 32—HOLLANDER BEATING ENGINE—JAMES BERTRAM 


trated in Fig. 32. It is provided with a knife drum, 
bed-plate, back fall, and mid feather, just like the 
breaking and washing engines previously described. 
The only noticeable difference lies in the greater 
number of blades on the drum, and the fact that they 
are grouped in sets of three. Yet its function, as we 
have already explained, is materially different. It 


has to reduce the lengths of the individual fibres by | 
This result is obtained entirely by | 
the setting of the drum knives relatively to the knives | 


tearing them. 


on the bed-plate, and by the length of time for which 


result is a weak, absorbent paper, the absorbing 
| powers of which are increased, as we have already 
| explained, by suppressing the sizing materials. If the 
| pulp is beaten slowly with dull knives the fibres are 
| torn and bruised and made to assimilate water. The 
resulting paper will be hard and dense, strong and 
| semi-transparent. 

The exact time for which beating is kept up depends 
not only on the result desired, but on the nature of the 
raw material. Obviously the naturally short fibres 
of esparto grass, straw, and wood will, for instance, 


| of a return passage beneath the back fall. 


where a blend of, say, cotton rag and esparto pulp 
is required, each constituent is usually separately 
beaten for the appropriate time, the blending taking 
place subsequently in a suitable machine. The whole 
question of the separate or simultaneous beating of 
blended materials is, however, still to be thoroughly 
investigated by paper makers. 

The first modification of the common type of 
beating engine with which we will deal is that known 
after its inventor as the ‘“‘ Umpherston.” This 
engine, introduced so long ago as 1880, is illustrated 
in an improved form in Fig. 33, and, like the machine 
already dealt with, is made by James Bertram and 
Son, Limited. The important difference between 
this and the old type lies in the form of the vat. 
Instead of circulating the pulp in a horizontal plane 
it is circulated in a vertical plane by the provision 
The 
course of this passage as well as the outline of the 
back fall is indicated in the engraving by dotted lines. 


| For the same beater capacity the floor space occupied 


by this engine is considerably less than in the old 
style, and this fact is the chief reason of the design. 

The original idea of employing a fixed bed-plate 
and an adjustable beater roll is still in very common 
use. Its adoption demands great skill and much 
experience on the part of the beaterman, for he has 
to regulate the contact of the roll knives and bed-plate 
knives by his sense of touch and the sound produced. 
An inversion of affairs due to Messrs. Caldwell, 
papermakers, of Inverkeithing, and Mr. John White, 
a director of James Bertram and Son, Limited, has 
much to commend it. In Fig. 34 the system is 
shown as applied to an ordinary hollander type 
beater and in Fig. 35 to an Umpherston beater. 

The beater roll may or may not be fitted with 
means of vertical adjustment. The feature of the 
invention lies in the fact that the bed-plate is made in 
more than one part—three in each case illustrated— 
| and that each part is separately adjustable against 

the roll knives by hydraulic means. In both engrav- 

ings, it will be understood, a certain cover-plate has 
been removed to show the internal arrangement 
at the bed-plate. Each portion of the bed-plate is 
provided with a pressure gauge and the necessary 
hand cocks for controlling the admission and exhaust 
of the pressure water. 

The use of these multiple hydraulic moving plates 
confers, it is claimed, several important advantages. 
In the first place it may be pointed out that the 
reputation of a paper mill for a particular class of 
paper depends very largely upon the uniformity 
with which it can turn out this paper, and that this 
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Fig. 33—UMPHERSTON BEATER 


the beating is kept up. 


cise result obtained are the degree of sharpness or | of cotton and flax. 
bluntness of the knives, the speed of the drum, the 
temperature at which the beating is carried out, the 


* No. IV. appeared October 22nd, 
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Variables affecting the pre- | be more readily beaten than the naturally long fibres | 
Kight hours or more are com- | 


be set down as about three to four hours. 


monly devoted to the beating of cotton rag pulp, and 
for special results this’ time may be considerably in- 


length of time for which it is conducted, and the rate | creased. In the case of esparto the average time may | 
eae ; In cases 
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Fig. 34—HOLLANDER BEATER WITH HYDRAULIC PLATES 


uniformity depends to a marked degree on the 
personal qualifications of the beaterman—that is, 
| if the old style of hollander is in use. The manner 
in which the roll is adjusted to begin with and from 
' time to time during the beating process is one of the 


most important under his control. With the 
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Caldwell and White system it is easy to keep a record 
of the pressures applied to each plate and the times 


of their adjustments, and thus, so it is claimed, give | expect to find a good saving of power. 
| apparently the case, for Messrs. Bertram state that 


a means of repeating exactly in the future the con- 


If, therefore, we can do the same amount of beating 
for one-third of the amount of circulation, we may 
This is 


ditions observed in any successful beating. It need in a mill fitted with Caldwell and White beating 


hardly be pointed out that to do so with certainty we 


engines a saving of 33} per cent. in time and power 

















Fig. 35—UMPHERSTON BEATER WITH HYDRAULIC PLATES 


must see that other conditions are kept constant. | has been recorded. 


Tt may be estimated from this 


Of these the state of the knives is perhaps the most | figure that, in anordinary beating engine, of the power 


difficult to regulate. 

By using a bed-plate composed of three separately 
adjustable portions, a wide range of beating con- 
can, it is 


ditions claimed, be obtained. As an 
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Fig. 33—-TOWER BEATER—MASSON, SCOTT 





example, the first plate can be used for cutting the 
fibres, and the two others for softening the pulp, 
or for any other desired manipulation. The power 


consumed by a beating engine is very considerable. 
Owing to the presence of the back fall the mere 
circulation absorbs a great proportion of the power, 


| 
t 
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consumed about one-half is spent on circulating the 
pulp. Another important advantage claimed for 
this system relates to the life of the knives on the roll 
and bed-plate. With an ordinary engine the wear 
| of the knives may even after a few weeks’ work be 
| found frequently to be very irregular. They may 
work much harder on one side than on the other. 
To repair them, therefore, entails a certain loss of 
metal, and as the blades are usually made of bronze, 
this may easily result in a fair amount of monetary 
loss. A worse result, however, arises from the fact 
that during the circulation of the pulp centrifugal 
force carries the heavier particles of fibre towards the 
outside of the vat, that is, if this is of the hollander 
type. If the roll is bearing hardest at its inner edge, 
this entails the risk of the pulp being unequally 
beaten. With the hydraulic plate system the 
| pressure is distributed equally and the bars are kept 
in uniform contact throughout their length. The 
pulp produced, it is said, is beaten sufficiently equally 
| to make the subsequent use of a refining engine 
unnnecessary. 

We understand that the Caldwell and White 
hydraulic moving plates can be fitted to many existing 
| types of beaters with little trouble or alteration. 

The greatest source of trouble in the hollander 
type of engine is undoubtedly the difficulty of securing 
the proper circulation of the stuff in the vat. The 
thicker the stuff is, the greater is this trouble. In 
the breaking and washing engine the stuff is very 
liquid, and the difficulty is not particularly acute. 
But in the beating engine matters are otherwise, for 
here economy and good results alike dictate the 
beating of the stuff in as thick a condition as possible. 
| In practice a compromise is made. Something less 
| than the full consistency desired in the stuff is adopted, 
but the consistency chosen is sufficiently thick to 
make it necessary to modify the design of the beater 
roll in order that it may act better as a circulator. 
| The knives have, in fact, to be fewer in number and 
have to be spaced otherwise than is ideally desirable 
| from the point of view of efficient beating. 

It is for these reasons that numerous efforts have 
| been made to separate the two functions of the beater 
| roll, that is, to make it serve purely as a beating 
| device and to install some independent means of 
| circulating the pulp. A beater of this class is the 
| tower beater, an example of which as made by 
| Masson, Scott and Co., Limited, of London, is illus- 
| trated in Fig. 36. In this there is employed a cast 
|iron circular tower about 6ft. internal diameter 
}and Ilft. deep, with a conical bottom, which gives 
| it a total height of about 14ft. The cone at the foot 
| is connected to the inlet branch of a centrifugal 
| pump, especially designed to handle stuff of thick 
consistency. .The pump outlet is connected to a 
vertical external pipe, through which the stuff is 
raised into the beater casing to be discharged directly 
into the blades of the beater roll. The beater casing 
is fixed on top of the tower and from its outlet the 
pulp falls directly on to a conical baffle-plate situated 
within the mouth of the latter. The beater roll is 
adjustable relatively to the bed-plate knives in the 
usual way. The knives on it, however, are uniformly 
spaced around its circumference and are considerably 
more numerous than in the ordinary hollander 
beating engine. They may, in fact, number 128 as 
compared with a maximum of 72 on an ordinary 
roll of the same size. 

For every revolution of the beater roll an equiv- 
alently greater amount of work is done, and as a result 


there is a corresponding reduction in the beating tine, 
There is, too, a saving in the power consumption, 
The actual beating operation probably absorbs the 
same number of horse-power hours as in the hollander 
type. The circulation is, however, effected far more 
efficiently. The pulp naturally tends to rise to {}\e 
same level roughly in the external pipe as in the v.t 
and as the vat is worked almost fully charged little 
effort is needed to throw the stuff up into the beater 
roll. 

Another important advantage of this type of beater 
lies in the reduced floor space which it occupies, for 
its greatly increased vat capacity. It is true that. jt 
occupies space on two floors, but head room in most 
mills is far cheaper than floor area. Again, the cir. 
culating pump can itself be used to empty the vat 
quickly at the end of operations and to discharge ¢|\e 
pulp through the valve and pipe shown to the storage 
chests or elsewhere in the mill. In the case of jhe 
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Fig. 37—REED BEATER—MILNE 


ordinary hollander a special pump has to be installed 
for this purpose, or the hollander has to be so situated 
that the pulp will flow from it by gravity to the 
required destination. The latter course may easily 
involve a considerable amount of wasted head room 
and floor space beneath the engine. 

The pump itself seems to play an important part 
in the treatment of the fibrous stuff. The pulp can 
hardly pass through it without experiencing some 
mechanical result. Indeed, its action closely ap- 
proaches that of the refining engines, to be dealt with 
hereafter, so much that the makers refer to the 
whole plant as a “ tower beating and refining engine.” 

Another variety of the “ circulating ’’ type of beater 
is the Reed patented engine, an example of which, as 
made by James Milne and Son, Limited, of Edin- 
burgh, is illustrated in Fig. 37. In this the vat is 
U-shaped in plan, the floor of one limb falling down- 
wards from the back fall, and the floor of the other 
being nearly horizontal. Across the ends of the 
limbs there is situated a trunk containing a power- 
driven screw, by means of which the stuff is raised 
into the beater roll. The reaction on the 
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Fig. 33—ATTACHMENT OF BLADES TO ROLL 


screw is taken up on an external ball thrust bearing. 
As the roll is not used to effect the circulation of the 
stuff it can be fitted with many more bars than is usual. 
These may be about 150 in number, and need not be 
arranged in clumps of three or so. The knives in this 
roll are generally either of crucible or Bessemer steel, 
and are usually jin. thick. The method of fixing ihe 
knives on the roll is indicated in Fig. 38. The roll 
cylinder is lightly slotted crosswise for the reception 
of the butt end of the knives. Between each pair a 
block of mahogany or other wood is carefully inserted 
to make a tight fit. A wrought iron ring is then 
shrunk into recesses in the blade and block ends, and 
this, on contracting, holds the parts firmly together. 
The blades, we understand, can be worn right down to 
the iron ring before renewal is necessary if the wood 
fillingis from time to time cut away to give the neces- 
sary clearance. The knives on the bed-plate are fre- 
quently set at a slight departure from parallelism 
with the knives on the roll. With the same idea in 
view, namely, of course, the attainment of a Scissors - 
like action, the bed-plate knives may be arranged in 
plan as a series of very wide open vee’s. 





Of the many other “ circulating”? beaters which 
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have been invented, we can only deal with one more, 
the ‘“‘ Acme ”’ beater, as made by Bertrams Limited, 
of Edinburgh. Simple paddle wheels have been 
attached to the ordinary hollander for the purpose in 
view, but it seems to be generally admitted that this 
plan is not very suitable for short fibre pulp, say that 





the roll. The screw is driven from its lower end, and 
its weight is supported on oil-tight ball thrust bearings. 

An ordinary Archimedean screw may be regarded 
as a very efficient circulator for thick liquid stuff, pro- 
vided the lift is quite small. As the lift increases the 
efficiency rapidly falls off, because the stuff begins to 


effectively prevented. A test conducted by Messrs. 
Bertram may be quoted as indicating the suitability 
of this form of screw for dealing with thick stuff. It 
was found possible to force pulp through a 12in. 
diameter pipe 18ft. high when the pulp was so thick 
that it would not drop out of the pipe when the con- 




















“The Encincer” 


Pig. 33—BERTRAM’S “ACME” BEATER 


derived from esparto grass or wood, although they 
seem to be fairly efficient as circulators of long and | 
strong stuff, such as rag pulp. 

The ‘‘ Aeme”’ beater is shown in Figs. 39 and 40. 
The vat, it will be seen, is somewhat similar to that of 























Swain Sc. 


rotate with the screw and to flow backwards down it. | 
In the ‘‘ Acme” beater the lift to be overcome is | 
about 12in., a height too great for the efficient opera- 
tion of an ordinary Archimedean screw. The screw 
adopted is a compound one, being divided into sec- 
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Fig. 41—NASH’S BEATER—MILNE 


the Umpherston beater, already described. The 
“mid feather,’’ however, is in the form of a plate, 
which is hinged so that it may be lifted up in order to 
clean out the bottom of the vat. The circulation is 
effected by means of an Archimedean screw mounted 
on an inclined axis in an extension of the vat beneath 





Swain Sc. 


tions—three are shown in Fig. 39—with stationary 
blades in between. The two top portions do not form 
continuations of the helical surface of the lower por- 
tion. Each is advanced by about half a turn rela- 





tively to the one below it. By these means the 
rotation of the pulp with the screw is, it is claimed, 


Fig. 0—“‘ACME” BEATER WITH WASHING DRUM 


nections at the lower end were removed. Such pulp 
is, of course, a good deal thicker than is used in any 
beater. 

Special attention has been paid in the design of this 
engine so to shape the vat that there is never more 
than 3in. depth of pulp above the level of the bed- 
plate. Considerable power, it may be pointed out, 
can be wasted in driving the roll blades uselessly 
through the thick pulp if this is allowed to lodge in 
front of the roll. The capacity of the vat varies from 
600 Ib. to 1500 Ib. of dry paper. 

In Fig. 40 we give an external view of an “ Acme ”’ 
beater, which differs from that described above in 
that it is provided with a washing drum. The con- 
struction of this drum is similar to that of the breaking 
and washing engine drums described in an earlier 
article. Its function is to remove the impurities 
remaining in the stuff after it has been bleached. It 
is, perhaps, not very good practice to perform the 
second washing in the ordinary type of beater, because 
the beater roll is very inefficient as a circulator. It is, 
indeed, we believe by far the commoner practice to 
wash it in the same engine as used for the first wash- 
ing. If, however, we do not rely on the beater roll 
to circulate the stuff, but, as in the “ Acme ”’ beater, 
use a separate circulating device, then nearly all the 
objections to washing the stuff in the beater vanish. 
The difficulty remains, however, that while efficient 
beating requires the stuff to be highly concentrated, 
washing it necessarily dilutes it. The second wash- 
ing and the beating should, therefore, be conducted 
separately rather than simultaneously. The advan- 
tage of being able to perform the two operations in the 
one machine lies in the saving of time and labour 
otherwise spent in transferring the stuff to an extra 
machine. 

Many attempts have been made during the last 
forty years to construct a successful beating engine 
with more than one roll. Such an engine, it is to be 
expected, would save both floor space and power, and 
would considerably hasten the beating process. The 
chief difficulty to be overcome in the design relates, it 
would appear, to the adjustment of the rolls. It is 
urged by certain authorities that unless the rolls are 
very carefully adjusted one of them only will do all 
the work, so that the other, or others, will merely be 
encumbrances. 

An example of a twin roll beater which, we under- 
stand, is in successful operation is illustrated in Fig. 41. 
This is Nash’s patented beating engine, and is made 
by James Milne and Son, Limited, Edinburgh. The 
vat is rectangular in plan, and contains two modified 
back falls and a sump from which the stuff is with- 
drawn by a centrifugal pump and returned to a main 
container. This container is provided with power 
driven revolving agitator arms. A sluice regulates 
the flow of stuff from the container to the vat, and it 
is claimed that the action of the rolls is not affected 
by variations in the depth of stuff in the container. 
The weight with which the rolls bear upon the dead 
plate knives can be accurately adjusted by a system 
of levers which may be fixed and locked in position. 

This engine, it is stated, is of particular value for 
treating mixed pulps composed of long fibred and 
short fibred material. The long fibred stuff is milled 
for a suitable length of time before the short-fibred 
material is added. The mixing is conveniently 
effected in the agitator. There may be two of these 
agitators, so that while one is serving the vat the other 
is receiving and mixing its charge. 
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SIR ANDREW NOBLE, K.C.B. 


By the death of Sir Andrew Noble, which took 
place at his Argyllshire seat—Ardkinglas—on Friday 
last, the 22nd inst., the country has lost one of the 
most distinguished men of the period ; a man whose 
name and fame were known throughout the civilised 
world; a great artillerist, a brilliant scientist, and 
a wellnigh unsurpassed organiser. 
knows, he had for long been the chairman of Sir 
W. G. Armstrong, Whitworth and Co., Limited, and 
even before the death of the late Lord Armstrong 
he had gained the name of being himself ‘‘ the firm,” 
so large a part did he play in its work and manage- 
ment and so great an influence had his personality 
on its fortunes. Almost up to the very end he held 
tightly the reins of direction. He presided as chair- 
man at the company’s annual meeting last year, and 
only ill-health and advancing age prevented him 
from filling the same office this year. For more than 
twelve months before his death, however, his general 
condition had given great cause for anxiety, and 
during that period his visits to the great Elswick 


eminently a man who required a free hand, so that 
he might give full scope to the genius which he felt 
was his. Of his actual reasons for making the change, 
we know nothing; but judging from the character 


of the man as displayed throughout his whole life, | 


we venture to think that our guess is not far from the 
|real mark. The young Captain felt himself restricted 
|and held back by the iron curb of military etiquette 
| and precedent, and he was glad to find a freer outlet 
| for his energies. 
Whatever the actual reason, we find Captain Noble 


As everyone | leaving the Army for commerce in the year 1860, 


|after just eleven years of service. But the change 
‘did not necessitate the abandonment of studies to 
which he had been devoting himself with such zeal. 
| Indeed, it meant that he could pursue them even more 
| keenly than before, for it was to the even then well- 
| known firm of Armstrongs, of Elswick, that he was 
called—and at a period when older methods were 
| giving place to new. The great artillery struggle in 
'the Crimea a few years previously had shown the 
| inadequacy of pre-existing ordnance, and an agitation 
|to provide something better resulted finally in the 
| substitution of steel for iron, of rifled for smooth 
bores, and the adoption of various new types of guns 
and carriages. It was the commencement of the 


works, in the development of which he had played | great battle between protective armour and attack- 


so large a part, were few and far 
between. 

It has been said of Sir Andrew 
that much of his success in life 
and much of his astonishing energy 
and ability were due to the fact 
that his parents were of different 
nationalities. Certain it is that he 
throughout his long career worked 
far harder than the average man, 
that his perseverance was pheno- 
menal, that he was far and away 
beyond the average in intellect, 
that he was a physicist of the first 
order, an accomplished chemist, a 
skilled mathematician, and an in- 
ventor of high repute. He was, 
in fact, in many ways a most 
remarkable man ; quite one of the 
most remarkable men of his epoch. 
He was born on September 13th, 
1831, and he had, therefore, just 
completed his eighty-fourth year 
at the time of his death. His 
father, the late Mr. George Noble, 
was a naval man. His mother was 
a Virginian lady, the daughter of a 
Mr. A. B. Donald, of Otterburn, in 
that State. The place of his birth 
was Greenock, and his affection 
for his native district is shown by 
the fact that he chose for his 
Scottish home a place separated 
only by the Clyde from the county 
and town in which he was born. 

Young Noble’s early educa- 
tion was obtained at Edinburgh 
Academy. From there, having 
chosen arms as a profession, he 
proceeded to Woolwich, having to 
make part of the journey by coach, 
as the railway was not completed 
throughout the entire distance. 
Youths left school and went out 
into the world very early in those 
days, and by the time he was 
seventeen years of age Noble had 
passed through the Military 
Academy with distinction and had 
entered the Royal Artillery. During 
his period of service he was engaged 
under Sir Edward Sabine on mag- 
netic survey work at the Cape of Good Hope, and later, 
on his return home, he was in 1857 made secretary to 
the Royal Artillery Institution. The following year 





he was given the post of secretary to the Committee | 
| made a better nor shrewder choice than when he 


which was inquiring into the question of rifled 
cannon. This most important position was awarded 
to him when he was but twenty-seven years of age, 
and the fact that he was honoured with such a post 
at so early an age is evidence of the assiduity with 
which he had applied himself to the study of the 
scientific side of his work. His merit had, in fact, 
been recognised quite early, and he had already been 
promoted to the rank of Captain in 1855. His labours 
in connection with this Committee very soon brought 
him additional appointments. In 1859 he was placed 
on the Committee on Plates and Guns, and the same 
year was made Assistant Inspector of Artillery—in 
which capacity he was employed in the proof depart- 
ment of Woolwich Arsenal—and, a year later, on the 
Ordnance Select Committee, and on the Committee 
on Explosives. 

The year 1860 marked the turning point in his life. 
He was then still a young man not yet thirty years 
of age. His career in the Army had been brilliant. 
He had filled responsible positions which many much 
older men might have been proud to occupy. His 
prospects in his profession were excellent, and yet 
he was persuaded to throw them all up and start 
afresh. One may guess that to a man of his stamp 





SIR ANDREW NOBLE, K.C.B. 


ing projectiles which has continued ever since, and 


|in it young Noble found full opening for his energy 


| and talent. 





The late Lord Armstrong, famed as he 
was for gathering round him able assistants, never 


invited Andrew Noble to join his staff. In him he 
found, at first as a salaried assistant, and afterwards 
as a colleague with an increasing interest in the 
business, an invaluable helper who was not only 
versed in the technicalities of the work, but who was 
gifted to a wonderful degree with commercial instincts 
and the knowledge of the management of men. A 
man who, in a word, was in addition to his many 
other gifts, a born leader. He was just the very man 
to relieve Sir William Armstrong of many of the 
worries of business, and to assist him in the 
researches which were then being carried out in 
connection with rifled guns. 

The inadequacy of our ordnance in the Crimea, 
referred to above, had created a great deal of un- | 
easiness in the country, just as it did during the Boer | 
War and has done during the present hostilities. 
There was a demand for something better than the 
smooth-bored cast iron and bronze cannon which 
had up to then been the only weapons, available. | 
The use of limited numbers of rifled small arms, both 
in the Crimea and afterwards in India, had shown the | 
marked superiority of these weapons over the smooth- 
bored Brown Besses which up to then had been used, 


the rigid restrictions and unbending red-tapism of | and the enormous potentialities of long-range field 
military régime were found to be intolerable. He was! guns had been demonstrated at Inkerman, where, 





| pressure produced by ordinary gunpowder, 


it is said, the arrival of two guns more powerful 
than the others had a great deal to do with the 
decision of the battle. The result was that inventors 
and experts were on every hand doing their utmost 
to increase the range and the accuracy of all kinds 
of weapons. Their efforts were mostly directed 
towards the rifling of existing guns, but it was found 
that there was a limit to the pressures which could 
be used in such pieces, this limit depending on the 
strength of the material from which the gun was 
made. Barlow had shown that once the pressure 
exceeded the resisting power of the material, increase 
in the thickness of the gun did not reduce its chances 
of bursting. Efforts had been made to manufactiire 
guns of wrought iron; and wrought iron bands over 
cast iron barrels had been tried, but until Armstroig 
brought out his gun built up of coiled bars welded 
together, much in the same manner as are fowling 
pieces, nothing had received official recognition, 
The combination of the Armstrong coiling and t}) 
Armstrong rifling and breech had produced such goud 
results that it had been adopted by the Committ: 
on Rifled Cannon. In 1859 Armstrong was made 
Director of Rifled Ordnance, which appointment, 
while it did not entirely take him away from Elswick, 
brought him frequently to Woolwich, and it was in 
that way that he came in contact with Andrew Noble, 
who, it will be remembered, \ iis 
secretary to the Committee. 

The experiments on the new 
kind of guns were still being carricd 
on in the year 1860, and Andrey 
Noble immediately made his pres. 
ence felt. He at once took over thie 
management of the Ordnance De- 
partment of the Elswick works. 
The firm always had and still has 
a reputation for ungrudging expen- 
diture on experimental work. Nobio 
at once began, not only to render 
most useful assistance to Sir 
William, but to experiment on his 
own account, and in this double 
work he covered the whole field of 
gunnery. Among the first investi- 
gations which he carried out or 
helped to carry out were those 
concerned with the ascertainment 
of the tension of fired gunpowder, 
in continuation of researches made 
previously by Robins, Rumford, 
Cavalli, Neumann, Mayevski, Rod- 
man, Bunsen, Piobert and Schisch- 
koff. The matter had for some 
time been of interest to the young 
artillery ofticer. In 1856, during a 
voyage to South Africa, his atten- 
tion was called to the curious dis- 
crepancies between the views of 
these distinguished men and of 
others who had written upon the 
motive force and pressure of gun- 
powder. Thereafter he determined 
to do his best to solve the diffi- 
culties which surrounded the ques- 
tion. Few men have been placed, 
either when in the service or 
afterwards, in a better position for 
conducting the difficult and danger- 
ous investigations necessary than 
was Sir Andrew. The Elswick 
experiments were made with what 
were then considered very large 
guns—110-pdrs. and 70-pdrs. In 
a memoir such as this it would be 
impossible to describe the ingenious 
methods which were adopted. It 
must suffice to say that two 
methods were employed, and—to 
use Sir Andrew’s own words—‘ although they, like 
nearly every experiment connected with gunpowder, 
gave results in some degree anomalous, yet the con- 
clusion at which we arrived, namely, that the maxi- 
mum pressure with the powder then used, in the 
bores of the guns I have mentioned (110-pdrs. and 
70-pdrs.) was about 17 tons on the square inch, is 
probably not very far from the truth.” Previous 
experimenters had varied in their estimates from 
64 to 662 tons on the square inch. Experiments 
which Noble carried out some ten years later when 
serving on the Committee on Explosives under the 
presidency of Colonel Younghusband, carried the 


matter a great deal further. These later experiments 


were made with guns varying in bore from 2. lin. 


|to 10in., and of the improved patterns reached at 


It was then found that the maximum 
the 
density being unity unrelieved by expansion, was not 
much above 40 tons per square inch, though in large 
guns the pressure of the gas was liable to be locally 
exalted owing to the violent oscillations produced by 
the ignition of a large mass of powder. 

Sir Andrew made the study of explosives a subject 
particularly his own. And he moved with the times. 
As soon as a new explosive was discovered, he in- 
vestigated it carefully. His early experiments with 
| gunpowder were described in a Friday evening Dis- 
|eourse at the Royal Institution in 1871. Twenty- 
/nine years later in another Discourse before the same 

Body he dealt with other explosives, such as gun- 


the time. 
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—— 
cotton, cordite, Ballistite, French B.N. powder, and 
Amide powder. In this Discourse he dwelt upon the 
enormous advances which had been made in artillery 
by the introduction of these new explosives, and he 
asserted that the propellant which had been adopted 
by this country was, in ballistic effect, inferior to none 
of its competitors, and, he added, ‘‘ I might go further 
and say that it is decidedly superior.” In a still 
later Discourse, delivered in January, 1907, Sir 
Andrew reviewed in masterly fashion the history of 
explosives daring the fifty years with which he had 
been intimately connected with them. In this he 
described at some length the apparatus which he had 
used in the vast number of experiments he had made 
with eighteen different kinds of propellants, and he 
detailed the results he had obtained. All these three 
papers are landmarks in the history of explosives. 
In 1878 Sir Andrew made for his firm numerous 
experiments with slow-burning powders and long 
guns, the outcome of which was undoubtedly the 
much higher velocities of more recent times as com- 
pared with those previously obtainable. It is to 
be noted that in many of his investigations, especially 
those carried out at the instance of the Committee on 
Explosives, Sir Andrew worked in collaboration with 
the late Sir Frederick Abel. He served on the Explo- 
sives Committee till it was dissolved in 1880. In 
1900 he was appointed by Lord Lansdowne to 
serve on &@ committee charged, among other things, 
to investigate the alleged excessive corrosion of the 
barrels of guns. 

It must not be imagined that Sir Andrew confined 
himself solely to the investigation of explosives. 
On the contrary, he devoted his attention to anything 
and everything connected, not only with ordnance, 
but with the multifarious machines, apparatus, ships, 
&c., which were manufactured at his firm’s works. 
Nothing could be done at the works without his 
cognisance and sanction. But his name in future 
generations will undoubtedly be connected more with 
guns—especially those of the heavier types—and 
with explosives than with anything else. Two years 
after joining the Armstrong firm he began a series 
of experiments which resulted in the invention of the 
chronoscope, an instrument by which the speeds of 
projectiles within the bore of a gun could be measured 
with great accuracy, and which must not be confused 
with the chronograph, which measures the velocity 
external to the bore. 

Sir Andrew’s actual personal experience covered, 
in fact, the whole range of development of modern 
ordnance and of modern warships. He became an 
officer in the Royal Artillery when, as he himself 
once put it, “‘ Rifled artillery was not thought of.” 
There was no line-of-battle ship which was self- 
propelled. Our fighting ships differed but little in 
actual construction from the vessels which had met 
and conquered the Armada. The guns with which 
they were armed were, with the exception possibly 
that they were a bit bigger, practically identical 
with those which had been used in the days of Queen 
Elizabeth. The officers who manipulated them, 
magnificent men though they were in many ways, 
were in one direction as old-fashioned as their guns. 
Many of the artillery officers were just a3 much opposed 
as were their naval colleagues to any change in their 
weapons, and the combined opposition was so great 
that for a time breech-loading guns, introduced by 
Sir William Armstrong, were actually abandoned. 
Sir Andrew tells in the preface to his book on 
“ Artillery and Explosives ”’ a tale which bears upon 
the objection which officers of the Royal Artillery 
had to innovations just after he himself joined the 
service. It should be remembered in reading the 
story that many of those officers had been through 
the Peninsular campaign, and had stood the day-long 
hail of balls delivered by Napoleon’s guns—superior 
in numbers to our own—on the field of Waterloo, 
and had at the close of that great day taken their 
part in the rout of the army of the ‘‘ Little Corporal ” 
by firing their own guns more fiercely on the wavering 
ranks. It is, after all, not to be wondered at that 
those veterans should find it hard to believe that 
there could be any advantage in making changes. 
But to the story:—A complimentary dinner was 
given to the late Lord Armstrong at the Royal 
Artillery mess at Woolwich shortly after the intro- 
duction of rifled guns. The president—who, although 
Sir Andrew does not tell us so, would undoubtedly 
be the senior officer and probably the oldest officer 
present—had to propose the health of the guest, and 
he did it gracefully and described all that that guest 
had done. But, having done so, courtesy apparently 
forsook him, for he completed his eulogy with the 
words: ‘ But for myself I am radically opposed to 
any change.” He, however, accurately expressed 
the feeling in both services at the time ; and it was 
a feeling which persisted long enough to throw this 
country behind those of the Continent for the time 
being. 

In the work of convincing naval and military 
authorities and officers of the vital necessity of 
nnproving to the highest possible degree all weapons 
and material of offence and defence, Andrew Noble 
took a large share. Practically the whole of the 


changes in guns, armament, projectiles and pro- 
pellants—the whole transition from ancient to modern 
methods—took place during his life time, and for 
many of the changes he himself was responsible. 
As a member of his firm, he helped in the introduction 





of guns of large calibre and of great range ; of armour 
plate designed to resist the attacks of these huge 
weapons ; of smokeless powder ; of high explosives, 
and of hosts of other things. As showing the vast 
progress made in his time in naval vessels and guns, 
one instance may be given. Sir Andrew was wont 
to relate that when serving as secretary to the Com- 
mittee on Plates and Guns in the early days of this 
transition period, the details of a heavy gun designed 
for use both on land and sea were discussed at one 
of the meetings. The military authorities favoured 
a weapon weighing 7 tons. The naval officers were 
doubtful whether so heavy a gun could be carried 
on board ship. The matter was compromised by 
making the gun 6} tons in weight, but as strong 
doubts were expressed as to whether rifling would be 
successful in such a gun, the calibre was finally 
ordered to be such that it would fire 100 Ib. spherical 
shell if it were found unsuccessful as a rifled gun ! 
Sir Andrew lived to see the introduction of the 13. 5in. 
and 15in. naval guns, each, with its mountings, 
weighing many times 6} tons, and to see, not one only, 
but many of these guns carried on a single ship of 
war—guns which fire projectiles from twelve to 
twenty times 100 lb. in weight. 

Exactly what proportion of the improoement in 
ordnance and similar matters is due actually to the 
efforts and work of Sir Andrew Noble, it would be 
hard to determine, and we shall not attempt the 
task, but it may be safely said that during the whole 
period of his active life his influence was continually 
inaking itself felt. 

To him has also to be attributed the method of 
comparing or measuring the accuracy of guns, which 
is based on the theory of possibilities, and which is 
now universally adopted. ‘‘ By this method,” to 
quote from “ Artillery ’” (Lloyd and Hadcock), ‘‘ two 
imaginary zones are mapped out for each range at 
which firing has been carried out; one parallel to 
the range, and the other at right angles to it. Each 
zone is bounded-by parallel lines, and the distance 
between these lines is such that the zone includes 
50 per cent. of the probable number of hits. If, now, 
these zones be superposed, the rectangle formed 
will contain 50 per cent. of 50 per cent. of the pro- 
bable number of hits, é.e., the rectangle will contain 
25 per cent. This method is called the method of 
probable rectangles.”’ 

As may well be imagined, such a career as that of 
Sir Andrew Noble did not go without recognition. 
As early as 1870 he was created a Fellow of the Royal 
Society, and ten years later was awarded the Society’s 
Royal Medal. He was also a member of Council of 
the Society. In 1881 he was made Companion of the 
Bath, and received his K.C.B. in 1893. He was 
created first Baronet in 1903. He was honorary 
D.Se. of Oxford, Sc.D. of Cambridge and D.C.L. of 
Newcastle. His foreign orders were most numerous. 
He held the First Class of the Sacred Treasure of 
Japan; First Class of the Rising Sun; the Grand 
Cordon of the Orders of Mesoudieh and Medjidie, 
and of the Rose of Brazil; the Grand Cross of the 
Crown of Italy; and the Order of the Dragon of 
China. He was Commander of the Order of Jesus 
Christ of Portugal; a Knight of the Order of 
Charles III. of Spain ; and a foreign member of the 
Academia dei Lincei, ef Rome. He was an honorary 
member of the Institution of Civil Engineers, a 
Fellow of the Royal Astronomical Society, and a 
Fellow of the Chemical Society. He was President 
of the Mechanical Science Section of the British 
Association at the meeting at Leeds in 1890, and in 
his opening address he laid stress on the indebtedness 
of both the Navy and the Army to mechanical science. 
He received the honour of the freedom of Newcastle 
in 1910, and during the past year he had been Pre- 
sident of the North-East Coast Institution of Engi- 
neers and Shipbuilders. Sir Andrew was a member 
of the Tariff Commission in 1904, and President of 
the Federated Engineering Employers of the United 
Kingdom. He was awarded the Gold Medal of the 
Society of Chemical Industry in 1908 and the Albert 
Medal of the Society of Arts in 1909. He was a 
Justice of the Peace and Deputy Lieutenant of the 
County of Northumberland, and was Sheriff of that 
county in 1896. 

Considering his busy life, Sir Andrew managed to 
write a great many papers and to deliver a great 
many lectures, to enumerate ali of which would be 
quite impossible. We may, however, mention again 
the volume entitled ‘ Artillery and_ Explosives,” 
in which are collected together numerous papers and 
articles read before or presented to the Royal Society, 
the Royal Institution, the Royal Artillery Institution, 
the Philosophical Magazine, the Institution of Civil 
Engineers, the British Association, the Greenock 
Philosophical Society, and the Institution of Naval 
Architects. One of the papers in this volume—that 
entitled ‘‘ Researches on Explosives ’’—was _ con- 
tributed, in collaboration with Sir Frederick Abel, 
to the ‘‘ Transactions’ of the Royal Society. It 
forms a classic on the subject. 

Of the progress of the Armstrong firm during the 
period with which Sir Andrew was connected with 
it, this is not the place to say much, though he un- 
doubtedly had much to do with its development and 
with that of its numerous offshoots. It may be said, 
however, that when he joined it the firm employed 
perhaps 3000 men; nowadays in normal times it 
finds work for some 25,000 hands, and it may be 





repeated that until the last year no work could be 
undertaken and no step made without Sir Andrew’s 
knowledge and sanction. 


CAPTAIN VIVIAN GORDON. 

VERY many engineers, to whom he had endeared 
himself by his unfailing friendliness and courtesy, will 
learn with regret that Vivian Gordon, a director of 
the Avonside Engine Company, Limited, was killed 
in the great battle of September 25th and 26th. He 
was in the Gordon Highlanders for several years, went 
through the South African war and received the King’s 
and Queen’s medals. He then decided t» take up 
engineering, and served as an apprentice at Willans 
and Robinson’s, and in the running department of 
the London, Brighton and South Coast Railway. He 
was then a pupil in Sir Douglas Fox’s office for two 
years. In 1909 he joined the Avonside Engineering 
Company, and proved himself a gifted and hard work- 
ing engineer. Although his career had been so varied 
he was still quite a young man. Whilst he was at 
Bristol the works were enlarged, and a new shop was 
built for the manufacture of internal combustion 
engines. On the outbreak of war he rejoined the 
Gordon Highlariders, 8th Batt., as Captain. 


EDWARD PALMER HETHERINGTON. 

Ir is with much regret that we have to announce 
the death, on the 24th inst., after a short illness, 
of Mr. E. P. Hetherington. Mr. Hetherington 
was in his fifty-ninth year, and: recently under- 
went a surgical operation. Although he took 
no active part in public affairs, he was very 
well known in Manchester engineering circles, and 
was a member of the Institution of Mechanical 
Engineers and the Institution of Engineers and 
Shipbuilders in Scotland. He served an apprentice- 
ship with Cowans, Sheldon and Co., Carlisle, and 
after spending a number of years with W. Muir and 
Co., of Manchester, became associated with J. 
Hetherington and Sons, Limited, textile machinery 
and machine tool makers, of which firm he became 
a director and manager of the machine tool 
department. 


PROFESSOR VIVIAN BYAM LEWES. 

PROFESSOR VIVIAN B. Lewes, Professor of Chetnis- 
try at the Royal Naval College, Greenwich, and Chief 
Superintending Gas Examiner to the City of London, 
died at Mold on Saturday night last. He had jour- 
neyed down to Flintshire on Tuesday of last week to 
deliver a lecture on ‘‘ The Explosives used in the 
Great War,” and on starting to return was taken ill. 
His death was due to double pneumonia. Professor 
Lewes, who was Fellow of the Institute of Chemistry 
and of the Chemical Society, was a well-known 
lecturer on many subjects, and he had recently been 
giving lectures before the Royal Society of Arts and 
in other places on matters connected with the war. 


WILLIAM HENRY WHEELER. 

THE ENGINEER has been deprived of a valued con- 
tributor by the death of Mr. W. H. Wheeler, which 
occurred last week. Mr. Wheeler for many years 
wrote for us on matters connected with civil engineer- 
ing, and especially on subjects dealing with harbours 
and waterways. He had been a member of the 
Institution of Civil Engineers since 1867, and he made 
several communications to the “‘ Proceedings ”’ of that 
body, for one of which he, a short time ago, was 
awarded a Trevithick Premium. Mr. Wheeler was 
also the author of a work on coast erosion, which was 
entitled ‘‘ The Sea Coast, (1) Destruction ; (2) Littoral 
Drift ; (3) Protection.” 4% 








NATIONAL ILLUMINATION COMMITTEE OF 
GREAT BRITAIN. 


A MEETING of the National Illumination Committee of Great 
Britain was held at the Institution of Electrical Engineers on 
October 20th, 1915, when it was reported that Mr. Jacques 
Abady, of London, had been nominated by .the Institution of 
Gas Engineers as a member of the Committee to fill the vacancy 
caused by the death of Mr. Edward Allen, of Liverpool. The 
Committee elected Mr. W. Duddell, of London, to be its*chair- 
man, in succession to the late Mr. Edward Allen, and Mr. John 
Bond, of Southport,’ to suegeed Mr. Duddell as one of the vice- 
chairmen. me 

Reports on observations carried out at. the instance ‘of the 
Committee at a number of technical laboratories on the height 
to which the flame of the Hefner amyl acetate lamp should be 
raised to afford a light-of-one International or English standard 
candle, were discussed, and their further consideration was 
postponed unti! fuller details of some of the observations and 
other reports which had been promised had been obtained. 

A report prepared and sent by Dr. E. Ott, of Ziirich, on 
researches which had been carried out in Switzerland on the 
effect of atmospheric pressure, humidity and vitiation on the 
light afforded by the Hefner standard lamp was considered, 
and it was decided, subject to Dr. Ott’s consent being obtained, 
to prepare a translation of the report for communication to the 
English technical Press. 








InsTITUTION OF Civit ENGINEERS.—In addition to the awards 
announced in April for papers read at the meetings, the Council 
has made the following awards for papers published in the 
‘* Proceedings *’ without discussion during the session 1914-1915 : 
—A Telford Gold Medal to Mr. James Forgie (New York) ; 
Telford Premiums to Messrs. J. B. Mason (Dunedin, N.Z.), 
Harold Berridge (Aden), C. R. White (London), and C. 8. Churchill 
(Roanoke, Va.); and the Trevithick Premium to Mr. A. Poulsen 
(Lemvig, Denmark). The Indian Premium for 1915 has been 
awarded to Mr, C, W. Anderson (Midnapore, India), 
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THE COMING OF THE MOTOR PLOUGH. 
No. II.* 


THE Fowler-Wyles motor plough, of which we give 
an illustration on page 410. is the outcome of a very 
ingenious attempt to provide a self-propelled machine 
capable of doing similar work to that done by imple- 
ments pulled by animals, and not more expensive than 
the animals, plough, harness, &c., that it is intended 
to replace. The machine weighs 16 ewt., is 14ft. 
long overall, and is propelled by an 8 horse-power 
single-cylinder petrol engine placed under the bonnet 

















Pig.{7—IVEL TRACTOR 


in front. The engine is fitted with high-tension 
magneto ignition, automatic lubrication by means 
of an oil pump, and is cooled by means of a radiator 
and thermo-syphon system of circulation. The speed 
of rotation is automatically regulated under all con- 
ditions by a sensitive governor, and the driver has 
only one lever for actuating the clutch. The machine 
is built on the lines of a horse plough, and is suffi- 
ciently powerful to do the work of three or four 
horses, the depth of work depending on the nature 








The Exdugeer 





Fig. 8—IVEL TRACTOR PLOUGHING 


and condition of the soil, while if the land is too 
‘strong’ for the machine to cut two furrows one 
skive can be detached and the machine worked as a 
single-furrow plough. The main drive from the 
engine to the road wheels is by means of a ferodo- 
faced cone clutch, worm and worm wheel, running 
in an oil-tight casing, thence by steel pinions to 
internal gear rings on the road wheels, each pinion 
being actuated by a separate clutch engaged and dis- 
engaged from the handles. The road wheels are 
constructed of T section rings fitted with spikes. 
The side frames are steel plates, and the rear frames 





* No. i appeared October 15th. 





of channel steel. The underframe carries two ploughs, | 
complete with mould boards, shares, and knife | 
coulters for 8}in. by 10}in. furrows. An ingenious | 
feature of this handy machine is the means provided | 
to give independent vertical adjustment of the road | 
wheels, while the plough is in motion, to regulate the | 
depth of the work. One of the road wheels runs along | 
the furrow, and at the ends of the furrows the driver | 
dismounts and the frame is raised at both the front 
and back ends by the hand levers. The weight of | 
the machine at the back end is then carried on a | 
castor wheel and the ploughs are clear of the ground. | 





either a full-sized threshing machine, a chaff cutter, a 
mill, a pump or a dynamo, or, indeed, to undertake 
almost any farm or estate work which is usually done 
by oil or steam engines. It is comparatively light 
weighing only 37 cwt., and this gives it a decided 
advantage over the heavier machines for ploughing 
and cultivating after the land has been turned over. 
The  illustrations—Figs. 7 and 8—give a good 
general idea of the design of the machine. Figs, 9 
and 10 are sectional views of the two-cylinder ori. 
zontal engine, and means of transmitting the power of 
the engine either for haulage work or driving station. 
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Fig. 9—VERTICAL SECTION 
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Fig. 10—TRANSMISSION GEAR OF 


It is then swung round by hand, the operation being 
facilitated by clutch devices which enable one 
wheel to be driven while the other is free. 

Our illustrations show the tractor being used for 
ploughing and harrowing. It can also be adapted for 
driving small mills, pumps, grinding machines by 
means of special attachments, but is not intended for 
road haulage. Tests carried out with this machine 
equipped for cutting a double furrow show that about 
three acres of average land can be ploughed in eight 
hours with a consumption of just under four gallons 
of spirit, the depth of ploughing being 5in., and width 
of each furrow 84in. This machine is the product of 
John Fowler and Co. (Leeds), Limited, a firm, which it 
is almost needless to mention, has a world-wide repu- 
tation in connection with the development of the 
cable haulage system of ploughing. Although this 
motor plough has undergone some modifications in 
detail since its introduction several years ago, the 
general principles on which it was originally built 
remain—valuable testimony to its efficiency. 

Some thirteen or fourteen years ago the late Mr. Dan 
Albone, of Biggleswade, designed a tractor for agri- 
cultural work in which the motive mechanism con- 
sisted of a horizontal petrol engine. We believe this 
was the first machine of its kind, and although the 
design was somewhat crude, the fact that its main 
features have been embodied in the subsequent 
models, along with certain essential improvements, 
would seem to prove that the inventor had a very 
clear conception of the requirements of the farmer. 
Since the Ivel motor was first introduced it has been 
awarded many prizes in connection with ploughing 
competitions and agricultural shows, perhaps the 
most important of which are the Silver Medal of the 
Royal Agricultural Society and the Gold Medal of the 
Highland Agricultural Society of Scotland. In its 
design utility and reliability rather than outward 
appearance seem to have been aimed at and accom- 
plished. The Ivel motor can haul either a two or 
three-furrow plough, a cultivator, two reapers and 
binders, two mowing machines, or in fact any of 
the standard agricultural implements. Apart from 
this kind of work the engine has ample power to drive 
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IVEL MOTOR TRACTOR—PLAN 


ary machinery, and Fig. 11 shows the back axle and 
differential gear dismounted. The engine has cylin- 
ders 6}in. bore and 6in. stroke, and is capable of 
developing 24 brake horse-power at a speed of 850 
revolutions per minute. It is of simple construction 
and easy of access. The carburetter is of the float- 
feed single-jet type for running on petrol, but a 
vaporiser can also be provided for utilising paraffin. 
The lubrication of the engine is effected by means 
of a pump which keeps the oil in continuous circula- 
tion, thus ensuring a positive feed while the engine is 


in motion. All the attention that is necessary in this 

















Pig. 11I—BACK-AXLE AND DIFFERENTIAL GEAR 


connection is the filling up of the crank chamber, the 
circulation of the oil being shown by means of a “ tell 
tale.”’ The ignition is effected by a magneto, with 
accumulators for starting. The cooling of the engine 
is arranged on the thermo-syphon system, the water 
being circulated between the cylinder jackets and the 
large cooling tank at the rear of the machine. The 
induction valves are automatically operated, and the 
exhaust valves are worked from a cam on the half- 
time shaft, which is carried through the base of the 
crank chamber. When engaged on the driving 0! 
stationary machinery a throttle governor is brought 
into use to keep the engine speed constant. The 
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= 
power of the engine is transmitted by means of a | 
conical friction clutch and silent chain to an inter- 


mediate shaft and thence by a roller chain to the back | 
axle on which the differential gear is mounted. One | 
speed forward and one backward are provided, the | 


strakes for ordinary conditions, but for operating on 
loose or slippery land, “‘ grabs ”’ are supplied to apply 
to the wheels. Brake drums are fitted to the driving 
wheels, and the brake can be operated from the 
driver’s seat. As regards the amount of work which 








Fig. 12—MANN’S STEAM TRACTOR 


reverse being obtained by throwing in the clutch seen 
on the right-hand side of the sectional illustration, 
Fig. 10, when the machine is propelled by the train of 
spur gearing. 
































HAULING FOUR-FURROW PLOUGH 


this machine is capable of doing, we are informed by 
the makers, the Ivel Agricultural Motors, Limited, 
Biggleswade, that hauling a three-furrow plough on 


The frame of the machine is made of | medium soil and ploughing 7in. deep six acres of land | pression of the land is thereby reduced 
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heavy section channel steel, braced by cross members. 
The road wheels are of rigid construction, the two 
driving wheels being 3ft. 5in. diameter and 10in. wide, 
and the front steering wheel 20in. diameter by 7}in. 
wide. The driving wheels are fitted with cross 
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Pig. 13—MANN’S AGRICULTURAL STEAM TRACTOR 


can be turned over in nine hours with the consumption 
of twenty gallons of paraffin. 

For farmers who prefer to keep to the steam engine 
for performing the various duties which require power, 
Mann’s Patent Steam Cart and Wagon Company, 


Limited, Leeds, provide a tractor which offers 
many advantages, having been designed specially for 
their class of work. Itis,of course, heavier than the 
tractors driven by internal combustion engines, 
weighing about five tons, but the weight is spread 
over a large area, and sufficient power is provided to 
haul a four-furrow plough on heavy land when plough- 
ing 7in. deep, or five furrows when not ploughing so 
deeply. It can also be used for general haulage, and 
will take loads up to six tons on a trailer on average 
roads. It will also pull two self-binders, besides per- 
forming all the work which is required of portable 
steam engines, such as driving a threshing machine 
and straw elevator. The engines are mounted on 
springs to come under the Motor Car Act, and can be 
used as road rollers when provided with sufficient 
ballast. Our illustration—Fig. 12— represents one 
of these engines engaged in hauling a four-furrow 
plough. The engine—see Fig. 13—is of the compound 
horizontal type, is fitted on top of the boiler, and 
has cylinders 4in. and 63in. diameter by Tin. stroke. 
The wearing surfaces are large, the parts are easy of 
access, and the system of lubrication is very thorough. 
The crank shaft, intermediate shaft and axles are all 
steel forgings running in long, hard phosphor bronze 
bearings, carried in cas steel brackets, which have 
turned projections on them, accurately fitting into 
holes of large diameter bored in the horn plates, thus 
relieving the bolts from the working stresses of the 
engine. The geering is all of cast steel, and gives 
three travelling speeds from five to two miles per hour. 
Compensating gear for turning corners is provided. 
The boiler is of the locomotive pattern, with a fire-box 
| suitable for burning coke or coal and constructed 
| of Siemens-Martin steel plates. It is designed to 
withstand a working pressure of 200 lb. per square 
inch. The tank has a capacity of 200 gallons of 
water, or enough for half a day’s ploughing without 
| replenishing, and there is a side bunker for carrying 
| the fuel—coal or coke. The consumption of coal is said 
| to be about | ewt. per acre of ground ploughed. The 
driving road wheels are 4ft. 3in. diameter by Ift. 8in. 
wide, and are shod with renewable steel tire plates 
with diagonal spaces between them. The front 
wheels are 2ft. llin. diameter by 8in. in width. They 
do not track with the hind wheels, so that the weight 
of the engine is spread over a large area, and the com- 
In order to 
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make the engine suitable for driving threshing and 
other stationary plant a heavy fly-wheel and governor 
are provided. 
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LETTERS TO THE FDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





PNEUMATIC GRAIN ELEVATORS. 

Sir,—The interesting description in your issue of the 15th inst. 
of two modern pneumatic elevating plants does not do quite 
full justice to the engineering ability of the late Mr. Duckham, 
who invented and successfully applied the first and many 
subsequent installations of machinery of this type. Until 
within a comparatively few years quick revolutions and 
relatively high piston speed had not been applied to air com- 
pressors dealing with large volumes of air at low pressures, and 
the turbo-exhauster has only come in within the last few years. 
The majority of Mr. Duckham’s plants were installed in float- 
ing pontoons. The great weight of the slow-moving steam- 
driven compressors, together with the limitation of available 
space, necessitated the adoption of horizontal engines, which 
could be stowed below deck, thus leaving room on deck for the 
vacuum chambers and for the discharging and weighing 
machinery. He usually adopted horizontal compound engines 
fitted with expansion gear and driving in tandem on to one or 
two air pumps running at 30 to 40 revolutions per minute, with 
surface condensers, &c., but in one of his latest designs he 
boldly introduced a vertical marine triple-expansion engine 
coupled by gearing to the crank shaft from which the horizontal 
air pumps were driven. The plants were in every case excellent 
examples of their time, but owing to the absence of a dust 
separator and the horizontal disposition of the cylinders, it 
proved difficult to maintain the efficiency of the air pumps and 
of the steam end, particularly the former. When in good order 
the coal consumption under good working conditions would be 
about 23 lb, per indicated horse-power hour. The use of ordinary 
bunker coal, an average state of repair, and the inclusion of 
stand-by losses bring it up to over 4} lb. per indicated horse- 
power hour under ordinary circumstances. Under these 
circumstances one ton of grain is lifted about 50ft. at the 
expenditure of about 3} indicated horse-power, but if the pistons 
and valves of the air pump are leaking badly the power may go 
up to 4 or as much as 5 indicated horse-power per ton. 





It is manifest that very great economy should result from the 
adoption of a highly efficient modern quick-speed compressor 
if protected from the ingress of dust and grit, which may amount 
to as much as 4 per cent. of the weight of the grain. Further 
and much greater economy may be effected by m»re economical 
generation of power and the elimination of heavy stand-by 
losses by means of internal combustion engines driven by coal, 
gas, or oil, or by means of electric motors where current is 
available. A conservative estimate of the saving in the power 
bill which could be effected by these means alone is of the order 
of 50 per cent. The turb9-exhauster should effect still further 
economy when operated under suitable conditions. It would 
appear, however, that it has certain inherent disadvantages 
when called upon to deal with considerable ranges of pressure 
and volume, and its efficiency may be soon greatly reduced 
should the dust separator not be complete in its action. The 
special method of lubricating the pistons of the air compressors 
illustrated infer this possibility. 

But when we come to examine the essential features of Mr. 
Duckham’s invention, which consists in the conveyance of -the 
grain in an air current travelling at the rate of well over a 100 
miles per hour into a separating chamber, gathering it there 
and then automatically discharging, weighing and running it 
off to its final receptacle, we find that it is difficult to discover 
anything in the two plants illustrated which differ even in 
detail from the original invention, certainly nothing which can 
materially affect or improve the efficiency of the system. 

It would appear that much might be done to reduce the 
frictional losses due to high velocity of the air currents, that 
the kinetic energy given to the air might be more fully utilised, 
and that combination of the much more economical bucket 
elevator with a modified system of pneumatic feeders to its 
boot would effect further economy in handling grain cargoes of 
large steamers. 

October 25th. 


PALMAM QUI MERUIT. 


Srr,— With reference to the article on ‘‘ Pneumatic Grain 
Elevating Plants,” which appeared on page 361 of your issue 
of the 15th inst., we are, of course, indebted to the writer of this 
article for the valuable information contained in the same, but 
| having been connected with Mr. F. E. Duckham from the very 





first of his experiments in this direction, and subsequently having 
manufactured under his supervision most of the machines built 
for use in this country, and also some for service abroad, I am 
sorry to have to take exception to the remarks contained in 
the article as to the improvements claimed to be effected by 
Messrs. Mitchell and Simon in the power consumption. 

By way of illustration I may give the following particulars 
regarding the last pneumatic plant built by my company and 
erected at Leith. The figures, which were confirmed by the 
dock authorities, have reference to a continuous trial lasting 
for six hours, on bulk grain from steamer, with a height of lift 
of 65ft., a horizontal distance of 35ft., and with four taper pipes 
of Jin. to 10in. diameter in operation controlled by vertical sleeved 
nozzles. During this run the highest vacuum obtained was 8in. 

The pumps are four in number, working horizontally, and 
driven by a motor of 247 brake horse-power. The current 
consumption was 400 ampéres at 460 volts. The actual brake 
horse-power at the pump shaft was 227, this giving a motor 
efficiency of 92 per cent. The pumps, running at 40 revolutions 
per minute on two towers, averaged 72 tons per hour, per tower 

144 tons per hour, total output. The electrical horse-power 
per ton lifted = 1.716 and the brake horse-power 1.57. You 
will see from these figures that the height of lift is, in this case, 
very considerable, but with regard to the plant referred t» in 
the article no figures are given, though to judge from the illustra- 
tion it would appear to be about half the height required at 
Leith. At the same time the horse-power required by the 
latter plant is equally as good, and this, I think it will be admitted, 
shows a very much better result as regards economy of power. 

In the Leith elevator the admission of the grain from the 
towers to the weighing machines is effected by means of rotary 
air locks, electrically controlled, and of these my company has 
built a considerable number and have proved them to be an 
unqualified success. As the result of our experiments with 
tipper-boxes, we maintain that the latter are not as economical 
as the rotary air lock, and, as a matter of fact, we have for some 
years past abandoned the principle of tipper-boxes. 

(For THE East FERRY-ROAD ENGINEERING WORKS 
CoMPANY, LIMITED), 
F. 8S. Tuckerr, Managing Director. 

London, E., October 26th. 
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RAILWAY MATTERS. 





Mr. F. G. Smrru, the locomotive superintendent of the 
Highland Railway, having resigned, Mr. C. Cumming, 
district locomotive superintendent, North British Railway, 
has been appointed to succeed him, 


from November Ist the Gosport-road and Stokes Bay 
stations’ of the London and South-Western Railway will 
be closed until further notice. All traffic hitherto handled 
at those stations will be dealt with at Gosport. 


HrrHerRTO 100 steps have had to be negotiated to get 
froin the platform to the street level and vice versdé at the 
Wapping Station of the East London Railway. These 
have, however, now been replaced by electric lifts carrying 
thirty passengers each. 

Tne United States Congress on March 4th last voted to 
extend the Locomotive Boiler Inspection Act to all parts 
of the locomotive and tender. The Federal chief inspector 
of locomotive boilers subsequently met representatives 
of the railroads in conference, and practically agreed to 
the rules for inspection to be adopted. 


THE men, especially those in the lower grades, employed 
on the Victoria Government Railways, are asking for an 
increase of ls. per day in their pay owing to the present 
high cost of living, which has increased by from 20 to 25 
percent. A four or five-roomed house cannot be obtained 
in any suburb for less than from 14s. to 16s. per week. 


In this column of our issue of October 15th we referred 
to the roll of honour established by the superintendent of 
the Conemaugh division of the Pennsylvania Railroad 
that contained the names of those men who had not been 
disciplined during the year. A correspomdent writes 
that on another American railway the superintendent 
sends a personal letter to every such man saying that it is 
a pleasure to note his satisfactory service. 


THE single fatality and most of the injuries experienced 
in the Newark accident of September 6th occurred in the 
seventh coach, which was the one where the bogies left 
the frame. In this connection it may be noted that the 
Grand Trunk, and possibly other Canadian railways, lock 
the bogie pin to the body of the car. It is claimed that 
by this the braking capacity is increased, as it is applied 
to the car body in addition to the wheels, and the chances 
of telescoping are thereby reduced. 


As the Irish railway companies have not passed into the 
control of the Government there is no guarantee as to the 
maintenance of their net receipts. Yet the companies are 
paying their men a war bonus, also the higher cost of 
materials now being experienced. It is no wonder, there- 
fore, that the Midland, Great Western, and Dublin and 
South-Eastern companies have given notice of an increase, 
a; from November Ist, in the rates for merchandise and for 
perishable traffic by passenger train. 


THE question of heavier track construction to meet 
heavier axle loads is receiving much consideration in the 
United States. Following on the locomotives with an 
axle load of 66,500 lb. (29.7 English tons) built two years 
ago by the Pennsylvania Railroad, there are some loco- 
motives now being built for the Philadelphia and Reading 
Company which will have an axle load of 73,100 Ib. 
(32.7 English tons). In eight recent new designs of 
locomotives for railways in the United States the average 
axle load is 57,300 Ib. (24-4 English tons). 


Writtna in the Electric Railway Journal, Mr. R. E. 
Hewitt, of the Southern Pacific Company Electric Lines, 
has described a convenient method of saving time and 
labour when it is required to remove a bogie from beneath 
a car for repairs. The shop crane has fitted to it in front 
of the cage a reel, from which can be paid out a four- 
conductor cable, the free end of which is taken to the 
motor on the bogie, and the conductors connected to the 
armature and field. The other ends of the conductors are 
connected by slip rings on the reel to a throw-over switch, 
by which current is fed to them instead of to the crane 
motor. The crane controller can thus be used to bring 
out the bogie under its own power. In the equipment 
described the crane operated at 220 volts, and was there- 
fore well fitted for this arrangement. 


IN a paper read recently before the Electrical Association 
of Australia, Mr. W. F. Barton described the system of 
power signalling employed on the New South Wales rail- 
ways. This is on the track circuit principle, some sections 
of the line being completely automatic and others semi- 
automatic. The all-electric system is employed from Ash- 
field to Homebush, and is operated at 60 volts ; but in the 
busy parts round Sydney the signals are electro-pneumatic, 
compressed air at 65 1b. to 75 1b. per square inch being 
used, with current for the signal relays taken from accu- 
mulators at 17 volts. Track circuits are worked from 
four to six volt batteries. Edison cells have given good 
results in this werk. Manual block working has now been 
entirely dispensed with in this area, which comprises the 
whole of the four main lines between Sydney and Home- 
bush and Sydney and Sydenham ; but at various places 
signal-boxes are retained, at which certain sections may 
he either operated automatically or by hand, the last 
method being at times required for shunting. 


CoLoneEL Drutrt inquired into the collision at Newark 
on September 6th between the Great Northern evening 
express from King’s Cross to Leeds and a wagon that was 
foul of the line. His report shows that the wagon was 
derailed and thrown in the way of the express in conse- 
quence of being inadvertently left foul in an adjoining 
siding, and other wagons being shunted into it. Out of 
251 passengers only 15 were injured, and six complained 
of shock, but a little girl was thrown through an open 
window and killed. The express consisted of nine eight- 
wheeled vehicles and two twelve-wheeled, and was travel- 
ling at a speed of between 60 and 70 miles per hour. The 
train separated between the second and third vehicles, 
and the last nine vehicles went across on to the up road. 
They all, however, remained in line except the seventh 
coach from the engine, which was turned on its side. The 
two coaches next to the engine remained attached thereto ; 


the second vehicle was off the line, as was the rear bogie, 


of the first. That so little personal injury was sustained 
in such a serious-accident is eloquent testimony to the 
excellence of the Great Northern Company’s rolling stock. 














NOTES AND MEMORANDA. 





A FUEL.binder recently patented by a French maker, | 


which is fusible to a vitreous mass at 200 deg. Cent., 
consists of 15 parts of glassmaker’s sand, 18 parts of 
Portland cement, and 10 parts of carbonate of soda or 
other flux for silica, such as sea salt or sulphate of soda. 
Dry fuel dust, such as coal in grains up to 5 mm. in size, 
is mixed with from 4 to 6 per cent. of the mixed binding 
ingredients, the product, with the addition of 8 per cent. 
of water, being compounded in a mixer to which steam 
under 8 kilos. pressure, at 170 deg. Cent., is admitted, 
the mass subsequently being pressed into briquettes. 
Heat may be applied to the material issuing from the press 
to increase the cohesion. 


In a paper read before the Detroit Foundrymen’s 
Association, Mr. C. G. Smith, president of the Pittsburgh 
Emery Wheel Company, comes to the following conclu- 
sions :—A peripheral grinding wheel speed of 6500ft. p.m. 
is most economical under ordinary circumstances. An 
ordinary double grinding stand with two 24in. by 2}in. 
wheels should be supplied with 10 horse-power. Spindles 
for 24in. by 2}in. wheels should be 2in. in diameter, and 
the bearings should be 12in. long. For operating a swing 
frame grinding machine, such as is commonly used in 
steel foundries, 74 horse-power is required. A heavy 
grinding machine used for surfacing manganese steel 
frogs, &c., will absorb from 20 to 25 horse-power. 


Or in sand or earth causes it to have a very high 
resistance to the flow of an electric current, and certain 
ores cause it to have a very low resistance. For any 
particular specimen of earth the resistivity varies with 
the moisture content. The damage to pipe systems on 
account of electrolysis by the return current of street 
railway systems depends, among other things, upon the 
resistivity of the earth around the pipes and near the 
tracks. In a recent publication of the American Bureau 
of Standards, a way of measuring earth resistivity, which 
is free from some of the faults of methods which have 
previously been used, is described. The method is par- 
ticularly adapted to those cases in which it is important 
that the measurement be made without disturbing the 
earth, as is necessary where a sample is taken into the 
laboratory for measurement, and in those cases where the 
mean resistivity of a fairly large portion of earth, extend- 
ing to a considerable depth, is investigated. 


“AFTER several years’ experience with the different 
types and makes of centrifugal pumps,” states a writer 
in Power, *“‘ l have concluded that about nine-tenths of 
the trouble with them is from improper packing. Square 
flax is generally used, and this soon wears hard, cuts the 
shaft, leaks badly and has to be replaced frequently at 
considerable expense. Soft-flax packing soaked in oil and 
graphite gives better results, but it lasts only a short time. 
Such pumps must have a packing that will not get hard 
and can be tightened up and have additional rings put in 
at any time without stopping the pump. We have a Sin. 
double-suction centrifugal pump direct-connected to a 
15 horse-power motor running at 1800 revolutions per 
minute, supplying a barometric condenser, and consider- 
able trouble was experienced with the packing wearing 
out, the pump taking air, losing the water and then, of 
course, the vacuum. Square flax was the only packing 
sold in the district, but a can of rawhide packing was 
ordered from the factory and the pump packed with it. 
After two months’ continuous running it is still in and is 
not leaking. It is found to be much more economical, 
as the old packing does not have to be pulled out and a 
new ring can be put in on top of the old and kept in the 
box till it is completely worn out, and the shaft is kept in 
a good cendition.” 


THE imports of motor cars, chassis and parts into this 
country during the first nine months of the presenc year 
show a slight increase only upon the corresponding figures 
of last year, and a still smaller increase over those of the 
year 1913. Thus: 1915, £5,998,677; 1914, £5,476,971 ; 
1913, £5,675,342. The chief increase was in complete 
ears, of which there were 12,501, valued at £2,421,458, 
this year, as compared with 6510, valued at £1,523,128, 
last year, and 5291, valued at £1,341,155, in 1913. The 
number of chassis imported shows a considerable decrease, 
namely, from 6110, valued at £1,438,230, in 1913, to 
5933, valued at £1,400,980, in 1914, and 2935, valued at 
£857,450, for the present year. The exports, as might be 
expected, show a marked diminution, the total value of 
ears, chassis and parts having declined from £2,041,147 
for the first nine months of 1913 to £1,878,865 in 1914 
and £930,976 this year. Of the foreign and colonial cars, 
chassis and parts imported and re-exported, the returns 
show a slight increase, viz., £682,904 for the nine months 
of the present year, as compared with £681,432 last year 
and £602,067 the year before. This increase, however, 
arises entirely from tires and tubes not imported with 
complete cars, the figures for these articles being £437,070 
this year, as compared with £162,935 last year and £180,080 
the year before. 


In investigations to determine the effect of relative 
humidity on oak-tanned leather belts, made by Professor 
William W. Bird and Francis W. Roys, of Worcester, 
Mass., as reported in a paper before the American Society 
of Mechanical Engineers, the general conclusions arrived 
at are as follows -—(1) If a belt be set up at low relative 
humidity slipping will probably occur if the humidity 
increases to any great extent, especially if accompanied 
by a rise in temperature. (2) If a belt be set up at high 
relative humidity, excessive pressure on the bearings 
and stretching of the belt will result from a decided 
decrease in humidity, especially if accompanied by a 
fall in temperature. (3) If a belt be set up at a medium 
relative humidity, the tensions will not be excessive at 
lower humidities, nor will there be any great danger of 
slipping at higher humidities, unless accompanied 
by excessive temperature changes; in other words, 
the factor of safety in the ordinary belt rules is 
sufficient to take care of the effect of changes in the relative 
humidity if the set-up be made at a medium per cent. of 
relative humidity. (4) If a belt be set up at any relative 
humidity with a spring or gravity tightener, a load 50 per 
cent. greater than the standard can be transmitted at 
either high or low humidity without danger of stretching 
the belt, slipping or excessive pressure on the bearings. 





| MISCELLANEA. 
| 
| 
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A NEw type of Diesel engine has just been completed at 
the works of Messrs. Franco Tosi, at Legnano. It is of 
1000 horse-power, and is intended for electrical work at the 
Government docks at Taranto. The engine, which is 
stated to embody several improvements, is of the four- 
cylinder, two-cycle single-acting type. 

AccoRDING to recently issued official figures, the war 
has been the means of raising wages in nearly all the prin- 
cipal industries, and its effects have been far greater than 
those of any other upward movement in wages previously 
recorded. About four and a-half million workpeople have 
had their rates of wages increased by over £750,000 per 
week. In the engineering trades there have been increases 
to skilled men in all the principal centres, the amount being 
generally 3s. or 4s. a week, with corresponding increases 
on hourly and piece rates. Labourers also have received 
similar advances in most of the important districts. 


A NEw electric delivery vehicle built to Mr. Edison’s 
designs and intended for loads up to 7 ewt. has just been 
publicly displayed at the Edison works at West Orange, 
New Jersey. According to a statement made by Mr. 
Edison, the object of the car is to replace the horse-drawn 
delivery van of the small tradesmen, and he claims that the 
cost of upkeep and running, including energy and storage, 
will equal only half the cost of feeding and stabling a horse, 
while the cost of tires will be less than that of shoeing a 
horse. The new vehicle is fitted with an Edison battery 
of a capacity sufficient for a range of travel of 45 miles on 
one charge, at a speed of 10 miles per hour. 


THERE has just been issued as a Home-office Blue-book 
the ‘“‘ List of Mines in the United Kingdom of Great 
Britain and Ireland and the Isle of Man,”’ for the year 1914. 
The volume consists essentially of (1) a general index of 
mines, giving the country, number of inspection, division, 
and the name of owner of each mine; and (2) divisional 
lists of (a) mines under the Coal Mines Act, and (6) of mines 
under the Metalliferous Mines Acts, arranged according to 
the name of owner, and giving the name and postal address 
of the owner, the name and situation of the mine, the 
names of manager and under-manager, number employed, 
minerals worked, &c. A coloured map defines the areas of 
the inspection division. 

AccorRDING to the Autocar some light is thrown upon 
the methods of German agents, in their efforts to obtain 
copper, by the experience-of Messrs. C. A. Vandervell and 
Co., of Acton. This firm recently received an order from 
a London house—believed to be of German origin—for an 
extraordinarily large number of copper lamps. The 
address was Holland. They at once informed the authori- 
ties, and communicated with their own agent in Holland, 
who was not satisfied that the lamps were intended for 
Holland. The order was, of course, refused. Messrs. 
Vandervell state that they have received orders from 
Copenhagen and Sweden, ostensibly for Russia, for one 
hundred times more than the usual quantities of copper 
motor accessories. They send nothing to Russia, however, 
except by way of Archangel. 

TuE first Swedish Engineering Convention in the United 
States was held at the La Salle Hotel, Chicago, last month, 








and was attended by over two hundred engineers of 
Swedish extraction, both from Sweden and from all parts 
of the United States. Owing to the disturbed conditions 
in Europe, the delegation from Sweden was very much 
smaller than had been originally expected, only fifteen 
engineers from that country having braved the present 
dangers of the sea to come to the United States. Papers 
| were read by J. Korner, of Vesteras, Sweden, on “ The 
| Industries of Sweden and their Forms of Organisation ”’ ; 
by F. Sandelin, of Sandviken, Sweden, on “ The Natural 
| Resources and Future Industral Possibilities of Sweden ” ; 
by A. G. Witting, of the Indiana Steel Company, Gary, 
Ind., on ‘ The Uses of the By-products of the Steel In- 
dustry ” ; and A. Engblom, of Shelton, Conn., on “* Scien- 
tific Management and its Practical Applications.” 

THE Executive Committee of the recently established 
Aeronautical Institute of Great Britain, whose main work 
during the war will be to assist to speed up aircraft pro- 
duction, has now been formed, and consists of the following 
members :—Mr. Charles Bright, F.R.S.E., M. Inst. C.E., 
M.I.E.E. (consulting engineer to the Commonwealth of 
Australia) ; Professor G. H. Bryan, Se.D., F.R.S. (Professor 
of Pure and Applied Mathematics at the University College 
of North Wales, member of the Government Advisory 
Committee for Aeronautics) ; Sir George Greenhill, M.A., 
F.R.S. (formerly Professor of Mathematics in the Artillery 
College, Woolwich, member of the Government Advisory 
Committee for Aeronautics) ; Colonel F. N. Maude, C.B., 
late R.E.; Mr. L. Blin Desbleds (consulting aeronautical 
engineer, Lecturer in Aeronautical Engineering, the 
Polytechnic, London, Examiner in Aeronautics for the 
Fellowship Examination of the Society of Engineers). The 
temporary address of the Institute is 39, Victoria-street, 
Westminster. 

Tue Hazaribagh district in India is one of the most 
valuable mica-producing areas in the world. Except for 
a very small amount from Sweden, all the “ ruby ’’ mica 
comes from Chota Nagpur, and India yields more than half 
the world’s output of mica generally. The country where 
it is found is of a jungly nature, and this renders observa- 
tion of the prospecting coolies a difficult matter. These 
coolies scoop away the earth and find the mica generally at 
at a comparatively small depth from the surface. It is 
then in irregular lumps, usually not more than 12in. to 
15in. long, and 6in. or 8in. thick. This is split into scales 
or laminae. Large sheets are the most valuable, and a 
piece 30in. square would probably fetch 100 rupees. 
When split into sheets it is classified according to size and 
packed in what are known as books. It is then ready for 
export. According to the Pioneer Mail, however, it is very 
seldom that a large sheet finds its way to the owners of the 
land on which it is discovered. The coolie usually hides 
it in the ground, and subsequently sells it to an agent. 
The nearest parallel to what occurs is found in illicit 
diamond buying in Kimberley and other parts of South 
Africa. Although the expenses incurred in working mica 
are extraordinarily small, the business does not pay if no 
large ‘‘ books” are obtained. Consequently, if a firm is 
consistently being robbed of its best finds, it naturally fails, 
and this is the reason for the failure of so many firms. 
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Woolwich Tradition. 


In the course of years a system of gauging and 
testing British war material which leaves nothing to 
be desired as regards thoroughness has been evolved. 
Step by step, as new requirements have presented 
themselves, new methods of procedure have been 
developed until the whole system has become highly 
complex and exceedingly costly. Provision has 
had to be made from time to time to meet advances 
in material, and new conditions have had to be 
imposed to meet the fallibility, and sometimes even 
the dishonesty, of men. The system, as is the way 
with systems, has multiplied under the hand, and 
year by year has tended to become both more com- 
plex and more rigid. Side by side with it has grown 
up a staff, bred up on its intricacies and wedded, 
by long training, to every one of its little regulations. 
Its laws are the laws of the Medes and Persians : 
there is no escape from them and no relaxation of 
their severity. We may call them “red tape” if 
we please. And red tape no doubt they are; but 
if we could look back through the whole tedious 
history we should find that every petty restriction 
against which the newcomer rebels is founded on 
some particular fact discovered long ago by experi- 
ence, and long ago forgotten. The regulations have 
not been brought into being simply to worry and 
entangle the inexperienced, but are the direct outcome 
of past misadventure, past ignorance, past dishonesty. 
When we condemn the red tape traditions of Woolwich 
inspection we must bear these things in mind, and 
we must at the same time admit that, at least, they 
have succeeded in attaining the object in view— 
absolute thoroughness. 

But in times of stress like the present some degree 
of thoroughness may be sacrificed, not only without 
loss, but with actual material gain. Every engineer 
who, since the war began, has taken up the manufac- 
ture of war material has found himself hampered, 
and his output delayed, by the C.I.W. regulations 
for inspection and gauging, and there can be no 
doubt whatever that work could be done quicker, 
and much rejected material could be saved, if the 
rules were relaxed. A degree of thoroughness which 
may be very desirable, in order to keep up a high 
standard, in peace becomes simply obstructive at 
a time when output is of more moment than high 
accuracy in unimportant details. A hundred and 
one unessential excellencies might go by the board with- 
out making war material a penny the worse. Indeed, 
some of the regulations have already, under the stress 
of circumstances, become mere shadows of them- 
selves; nothing remains of their value, and they are 
merely obstructive. We may give a little case in point. 
In the manufacture of steel bars for shells the Govern- 
ment brand is put upon the material at every stage 
of its progress. The cast ingot is stamped, then 
the billet, and then the bar rolled from it. From 
the bar a dozen or more separate pieces, each to 
make a single shell, have to be cut. The brand is 
stamped upon the side of each piece before it is cut 
off. Rough turning removes it, and it has to be 
renewed on the base, then the base is cut away and 
the brand has to be put back on the side. In peace 
time this was splendid. The identity of every 
individual shell was preserved, and if any particular 
one failed its whole history could be turned up. 
But we have no time now to inquire into such things, 
and there is little or no reason for keeping this close 
watch on every piece. Moreover, the final test 
stultifies the whole. In peace times the shells were 
kept together in batches from the same ingot, and 
out of every hundred or so one was tested by firing 
from a gun. That is now impossible, at least with 
all save the largest projectiles, and only one shell 
is drawn from a mixed batch of five hundred. If it 
fails the whole mixed batch may be condemned, 
and only a very elaborate procedure can prevent it 
being thrown back on the manufacturer’s 


‘We give a slightly different example. 





hands. In such a case, and it is but one of several 
that might be quoted, system has run away with 
intelligence ; the last is quite obviously valueless. 
In a certain 
piece of war material, which we shall not specify, 
it had been found by experience that the best 
results were obtained if a row of holes was placed 
about an inch from a certain datum. It did not 
matter whether the dimension was seven-eighths of 
an inch or an inch and an eighth. An inch had been 
taken as a convenient and satisfactory measure, 
but considerable departure from it made no difference. 
Yet, when orders were sent out for making the item 
the inch was given without any tolerance, and the row 
of holes has now to be right in position to a gauge which 
is set to a thousandth or so! This is a clear case of 
unessential excellence. It is magnificent to have all 
the rows of holes in exactly the same position, but 
it certainly is not war. Take, again, such a com- 
plicated part as a fuse. Regarded as a unit it has 
but one part that it is essential to have accurate, 
the screwed spigot that attaches it to the projectile. 
The shells may be made in one works and the fuses 
in another, and it is absolutely essential that any 
fuse should fit any shell. No one will deny that 
departure from accuracy in the tapping of the hole 
in the shell and the screwing of the fuse cannot be 
permitted. On the other hand, the fuses themselves 
do not require this degree of interchangeability, and 
it is not essential that all the separate parts should 
be made to a standard gauge. It is not necessary 
that the fuse parts made in shop A should be inter- 
changeable with the fuse parts made in shop B. If 
all the parts of A fuse fit properly together, and all 
the parts of B fuse fit together, and both A and B 
will fit any projectile, the essential degree of accuracy 
is attained. Woolwich has actually recognised 
this fact to a limited extent, and it does allow certain 
firms the privilege of employing what is called selective 
assembly, that is to say, absolute interchangeability 
is departed from. But only a few makers enjoy 
this privilege, and most of them, if not all, are old- 
established makers of munitions, whilst newcomers 
have to face far more stringent restrictions. As one 
employer put it to us, “‘ we have to use a set of gauges 
costing £120 to prove that pieces we have just taken 
apart will fit together.” 

It would be only too easy to multiply examples 
of this kind. One has only to talk to any new 
maker of munitions to find a dozen of them. The 
old makers do not suffer in the same degree. They 
are used to the Woolwich tradition, and they have 
grown so accustomed to C.I.W. gauging that they 
no longer see its extravagance. But the manufac- 
turer who is just beginning to experience it sees 
things in a different light. He wants to turn out all 
the munitions he can, and yet he finds himself hampered 
at every turn by restrictions of which he is wholly 
unable to see the value. He says, quite rightly, 
things should be made easy for him and not difficult, 
and all these unessential excellencies should be 
got rid of, body and soul. There are, he recognises, 
certain essential dimensions, and to those he is ready 
to work, whatever may be the difficulties, but there 
are some in which a much greater tolerance might 
be allowed without the product being an atom the 
worse, and he desires to see regulations with regard 
to them relaxed. Woolwich is too deeply steeped in 
its traditions ever to give way willingly, but we believe 
good service could be done if a perfectly independent 
board of a few eminent mechanical engineers were 
directed to inquire into the whole matter of gauges 
and gauging. It could certainly economise much time 
and much money, and save the employer from a host 
of little worries which consume his temper and impair 
his efficiency. 


Coal Consumption. 


TALKING to the public about economy in coal is 
like preaching moderation to a child with a large box 
having many unexplored layers of chocolates. It 
always believes that it will take very long before 
the last chocolate in the lowest layer is reached, and 
that before that unhappy time other boxes will have 
appeared from somewhere, or some other sweetmeat 
equally appetising will be available. So with coal ; 
no one ever believes the mines are nearly exhausted, 
no one ever doubts that, as many times in the past, 
new supplies will be discovered as soon as they are 
wanted, and that, in any case, the present sources 
will last until such time as science has discovered 
some method of abstracting energy direct from the 
ether, or, at the very least, has taught the world how 
to make one pound of fuel do many times as much 
work as one pound does now. Against an attitude 
of this kind it is wellnigh fruitless to argue. There 
will always be a body of more far-seeing, or less 
confident, men who gloomily foretell an approaching 
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dearth of fuel, but the world is never moved as a 
whole. As long as a man’s own cellar is full he never 
believes that the supply is failing, and is ready when 
cornered to end an argument by asserting that “ At 
least it will last my time and the future may look after 
itself.” 

We may safely say, then, that economy will never 
be secured by argument, howsoever wise, howsoever 
statistical it may be. Economy is only to be attained 
by an appeal to the pocket—the price of coal may be 
raised to a point where the consumer looks twice at 
every shovelful ; or some other fuel much cheaper, 
much more convenient than coal, may be offered 
in its place; or some more economical or more 
attractive way of burning it may present itself. 
In considering these points a clear distinction 
must be preserved between the household con- 
sumer and the trade consumer. The former’s coal 
bill is but a small item in his annual accounts. 
The coal bill of the factory owner is, on the 
other hand, ah important item. Anything that 
will effect a saving of five or six per cent. and even 
less is grasped at in a well-ordered works or power 
station. Every advance in the efficiency of the 
steam engine is an advance in the economy of fuel ; 
it is not made simply with the pleasure of improving 
the engine from a thermo-dynamic standpoint, but 
with the object of saving so many pounds sterling 
per year on coal bills. In his recent memorandum 
to the Manchester Steam Users’ Association, Mr. 
Stromeyer states that the coal bill per year for an 
average Lancashire boiler amounts to about £500. 
A boiler of the kind would evaporate, say, 6000 lb. 
of water per hour ‘and supply an engine of about 
350 horse-power. It would consume about 1000 
tons of coal per year. Many such boilers would be 
required in a big power station or an important 
works, and an increase in the price of fuel becomes 
at once a very serious matter. Hence we may 
anticipate that the enhanced price of coal at present, 
which will certainly remain long after the war is 
over, will tend to make the power user more econo- 
mical. On the other hand, only a small proportion 
of private consumers will bother much about a rise 
from, say, 25s. to 30s. per ton. Even if as much 
as a ton per month is burned, the increase is only 
£3 per year—not enough to worry over in a well-to-do 
household. The householder may be tempted to 
buy coal * at summer prices,” but he will burn the 
same quantity whatever price he pays and however 
much he may talk about the need of saving. Hence, 
whilst we may venture to expect the manufacturer to 
save every pound of coal he can at the enhanced 
price, we shall probably be disappointed if we look 
for any such result from the private consumer. 
And the latter person is from the economist’s point 
of view very important indeed. There are something 
like nine million households in the United Kingdom, 
and we shall not be far wrong if we allow to each, 
on the average, a consumption of three tons per 
annum. Thus something like twenty-seven million 
tons, or, in round numbers, one-tenth of all the coal 
raised in these islands, or, say, about one-seventh of 
the whole consumption in the country, is burned in 
private fires. With these figures before us the necessity 
of domestic economy is very obvious. But how it 
is to be secured save by repressive measures it is 
hard to see. Economy, from a national standpoint, 
is effected by the use of gas fires, because the by- 
products of the coal are saved, but the user probably 
pays, taking an average over the whole country, as 
much for heating his house by gas as he does if coal 
is used. The only thing really in favour of the gas 
fire is its convenience, and it still has defects which 
make it objectionable to many people. Electric 
heating must still be regarded as a luxury, and central 
heating, as practised in some continental and 
American cities, is as yet unknown here. Thus we 
may say that there is no alternative to the open fire 
sufficiently powerful to overcome the British liking 
for it, and until one is found, or until the cost of the 
open fire is made excessively high—for example, by 
raising the price of demestic coal or by direct taxation 
on open hearths—we are not likely to see so great a 
diminution of this extravagant method of burning 
coal as can affect, in any pronounced measure, the 
consumption of our coal resources. 

The matter is now being taken up by a committee 
of the British Association, which is to consider the 
whole question of fuel economy and the better utilisa- 
tion of coal from a broad and national standpoint, in 
order to urge upon the Government and the com- 
munity generally at this juncture the need of 
systematic scientific control of fuel consumption 
on public lines as a direction in which large national 
economies can be most healthfully and advantageously 
realised in the immediate future. The committee 
is, at present, composed of Professor W. A. Bone, 
F.R.S., Mr. E. D. Simon, Professors P. P. Bedson, 





J. W. Cobb, J. B. Cohen, F.R.S., H. B. Dixon, 
F.R.S., Thomas Gray, H. 8. Hele-Shaw, F.R.S., 
L. T. O'Shea, W. P. Wynne, F.R.S., Richard Threlfall, 
F.R.S.,* Dr. G. T. Beilby, F.R.S., Ernest Bury, and 
Dr. J. E. Stead, F.R.S. These gentlemen have been 
selected from various industrial centres, and it is 
understood that they will consider pollution of the 
atmosphere in connection with economy of fuel. 
We may rest assured that whether they succeed or 
not in inducing people to burn less coal, they will 
collect useful statistical data which may be made 
the basis of future arguments—doomed to be fruitless, 
and of future legislation—holding out some prospect 
of success. 











LESSONS OF THE WAR. 
(By our Special Commissioner.) 
No. III.* 

AN AFTER-THE-WAR POLICY. 

In my last article I endeavoured to forecast. the 
position in which the British manufacturer may 
expect to find himself when this war comes to an end. 
The theme was not a pleasant one because it is 
impossible to take an optimistic view of a situation 
which will depend so largely on influences over which 
the manufacturer himself has had up to the present 
no control. The satisfactory solution will depend 
on the manufacturer’s capacity for obtaining a 
certain amount of control over those influences in 
the future. 

The main factor which will decide the position of 
our manufacturers after the war will be the conditions 
of peace. These will be arranged by diplomatists 
who will find themselves faced with a problem so 
colossal and so intricate that, without the advice 
of the best business brains in the countries con- 
cerned, the economic side of the question will be 
utterly beyond them. Yet it will be the future 
economic destiny of the world that they will be called 
upon to decide, for the signing of the peace declara- 
tion will, in effect, be the signing of a declaration of 
industrial and commercial war. 

That our Allies have already realised that this 
problem cannot be solved without the aid of their 
manufacturers is clear. France has already estab- 
lished a powerful committee which is laying the 
foundation for a definite patriotic policy in the great 
economic struggle which is coming. Under the 
auspices of the leading industrial associations, and 
drawing for its membership on the best of the men 
who have a practical and intimate knowledge of 
every branch of business in the country, industrialists, 
economists, statisticians, professors and publicists, 
the French Committee has as its patrons the President 
of the Republic, and among its honorary presidents 
are the Presidents of the Senate and of the Chamber 
of Deputies and the Minister for Foreign Affairs. 
Thus, without the fatal stigma of party politics, this 
Committee has the full approval and support of the 
Government. France has, in short, created an 
organisation which will be of real service to the nation 
when the time comes for considering the terms of 
peace. 

The Belgian Government, surrounded as it is by 
extreme difficulties, has gone very thoroughly into 
this matter, though for obvious reasons I am not 
at liberty to give details. I may, however, say that 
it has for months been putting itself to great trouble 
to ascertain the views, not only of Belgians who are 
for the time being expatriated, but also of those 
industrialists who still remain in the occupied territory. 
As these latter represent some 85 per cent. of the 
total, and the channels of communication are neces- 
sarily extremely restricted, it is clear that Belgium, 
like France, realises that it is of vital importance 
to her future that her industrialists should have a 
voice in the destinies of the country. 

Italy has also her powerfully backed industrial 
Committee for the same purpose, and I am given 
to understand that the French and the Italian Com- 
mittees are already in active co-operation. 

Even Russia, that great Empire in which it has 
been proverbially assumed that an autocratic Govern- 
ment ignores the interests of the community, has 
realised the necessity for consulting its manufac- 
turers in this great crisis. On its own initiative and 
many months ago the Government called upon its 
manufacturers to organise themselves for the purpose 
of war-material production. That Committee of 
industrialists has already transformed Russia into a 
manufacturing country since the war started to an 
extent which will “stagger the engineering world” 
when the time comes for writing about it. That 
same Committee is now actively tackling the ques- 
tion of an after-the-war policy. 

The efforts of the Allies are in curious and significant 
contrast with the attitude of the British Government, 
which ignored all offers of assistance from its manu- 
facturers, and even endeavoured to organise the 
munitions output without their advice. It is true 
that at the eleventh hour the assistance of certain 
manufacturing engineers was reluctantly asked for, 
and was at once willingly given. Even then, when 
the Government realised that it could not get out of 
the tangle without them, there was a strong effort 
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on the part of officialdom to counteract and even to 
negative entirely the efficiency of their assistance, 

I am not saying more of this than I can possibly 
help. The day will come when the full history of the 
handling of the engineering industry during the war 
will be written. That time is not yet. I touch on the 
matter here to make it clear that while every one 
of our important Allies, even including autocratic 
Russia, has long since sought the advice of the indus. 
trial community in solving the many complex and 
unanticipated problems presented by the war, and 
in looking ahead to the struggle after the war, Creat 
Britain alone has not done so. 

And yet the British Government, which has prided 
itself for generations past on allowing the industrial- 
ists to work out their own salvation without assistinnce, 
was in a far less favourable position for taking over 
suddenly the management of British engineering 
firms than those other countries who had made a 
careful study of industrial matters, and who had set 
themselves to assist their industries by every means 
in their power. Those other Governments, all of 
whom have invited the co-operation of their in«dus- 
trialists, already possessed in a greater or less deyree 
the knowledge and the machinery necessary for 
handling their industries, whereas the British Govern- 
ment had nothing of the sort. 

After all, it is perhaps only natural, too, that a 
Government with practically no industrial expericnce 
should fail to realise the urgent necessity for preparing 
for that economic struggle which not only our enemies, 
but all of our Allies are taking steps to face. It is, 
of course, in the abstract a very great pity that the 
Government has not taken the initiative in forming a 
powerful committee for after-the-war purposes, on the 
lines adopted more particularly by France, that is to 
say, by encouraging the industrialists themselves to 
form a Committee, and then according to that Com- 
mittee full Government recognition and support. The 
fact that our Government, however, has not taken the 
initiative in this respect has its good side. I am 
bound to say that British Government organisations 
in the past, whether in the form of Commissions, Com- 
mittees, or new Departments, do not seem to point 
in any way to the probability that if the Government 
had appointed an after-the-war Committee it would 
have been done on very sound lines. When we con- 
sider the composition of the Ministry of Munitions, 
gspecially in the early days of its creation, whe. 
lawyers, merchants, stockbrokers, anti-vaccination- 
ists, anyone in short who was not an industrial engi- 
neer, were set to organise the engineering industry 
in a time of crisis, we have little reason to suppose that 
an after-the-war Committee created by the Govern- 
ment would have been constituted on any more 
practical lines. 

It is better, therefore, that the leading men in 
industrial Britain should themselves form the neces- 
sary Committee to co-operate with those already 
formed in the other Allied countries. When the 
British Committee has actually been formed cf the 
right ingredients then, and then only, should the 
endeavour be made to get it adequately recognised 
and supported by the Government. 

It is quite out of the question that, if all our Allies 
are to co-operate for arriving at a suitable modus 
vivendi in international trade after the war, Great 
Britain alone should be unrepresented on so essen- 
tially important an international conclave. With all 
the good feeling in the world towards this country, it 
is impossible that the future industrial destinies of 
Great Britain could be settled satisfactorily by our 
Allies without consultation with us. It is equally 
certain that it would be disadvantageous for Great 
Britain to be represented by a purely Government 
Committee composed of people who knew nothing 
whatever about the industrial requirements of the 
country. 

A strong individual effort by one Association has 
been made to interest influential people in this country 
in the formation of a really powerful Committee for 
the above purpose, and one is likely to hear more of 
this a little later on. The main difficulty is not to 
find men who are in sympathy with the movement, 
but to find those who have the time to devote to any- 
thing, however important, which has net to do with 
immediate war exigencies. It will, however, be fatal 
if a work which requires an immense amount of pre- 
liminary study, and which must be completed before 
the war comes to an end, should be neglected when the 
future of British trade and industry depends upon it. 

I have said that the British Government has taken 
no steps towards this end. Perhaps that is not 
strictly accurate, because quite unconsciously it has 
taken a small and tottering step which may tend in 
the right direction. I refer to the recently created 
Advisory Council for Research, of which very few 
people up to now have heard. It is to be found 
modestly accommodated in the offices of the Board 
of Education, though it is not connected with that 
body. It is doing its work thoroughly and well. ‘It 
is a Government concern, and yet it is non-party, for 
it is not an offshoot of any of the ordinary Govern- 
ment Departments but of the Privy Council. 

The business of the Advisory Council is primarily 
scientific and technical research for the purpose of 
ascertaining the scientific and technical obstacles 
which we have to face in connection with our pro- 
duction, and to suggest a practical means of over- 
coming them. Incidentally industrial research forms 
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a part of its work, and it is here more particularly 
that it should prove of use in enabling us to arrive 
at a solution of our after-the-war policy. 

The question of research is the first element in 
the programme of all the committees that have been 
formed by our Allies. The Belgian Government, for 
instance, has established three separate committees 
for ‘* Documentation ”’ in London, Paris and Holland. 
It is quite evident that no practical policy can be 
based on anything but the results of research carefully 
and elaborately carried out. If, therefore, the 
powers of the new Advisory Council for Research 
are sufficiently extensive to carry out this work 
efliciently, one could not have a better foundation 
for the proposed British Committee than that body 
which has been created by the Privy Council. 

‘The only fear is that the powers that be have not 
fully realised how immensely important might be 
the services of that’ Council if ample funds and 
facilities were placed at its disposal for the work 
it has to do. It is, at all events, the thin end of a 
wedge that industrialists would like to see driven well 
home. It goes to prove that it has at last dawned 
on someone in the Government that industrial 
conditions are worth looking into. 

The problems that will have to be solved by the 
suggested Committee of the Allies will be dealt with 
in a subsequent article. Here I need only say broadly 
that the main decision to be arrived at between 
them is the best means of making it impossible for 
Germany to regain her former influence for evil in 
the world’s business to the detriment of legitimate 
trade. 

We all know the cry of ‘Smash Germany,” and 
it is to be presumed that there are few countries 
in the world, even including some of Germany’s 
allies in the present war, who would not wish for 
this to be done. As pointed out, however, in my 
earlier articles, “‘ The War and the British Engineer,” 
unless Germany were to be sunk to the bottom of 
the sea, it would be quite impossible to eliminate 
German industry. In any case, it is abundantly 
evident that all the factories in Great Britain, working 
at full pressure, could not take over more than a 
comparatively small portion of the trade done by 
Germany of late years. If German trade, therefore, 
is to be taken over either wholly or partially by her 
competitors, this can only be done by a combined 
policy of development agreed upon between the 
industrialists of the countries concerned. As, how- 
ever, whatever happens, we cannot drown the 
millions of workers in Germany, it follows logically 
that the products manufactured by those people will 
have to be consumed somewhere. 

It seems to me, therefore, that the real question 
that the Allies will have to decide is not so much that 
of crushing German industries as that of regulating 
them in such a manner as will allow the Allies to 
reap the greatest advantage from them in return 
for the sacrifices they have made in blood and money. 
To find the proper solution of this vitally important 
and extremely difficult problem, the best business 
brains available for the purpose will be required in 
every one of the allied countries. 

If the arguments that I have already used are not 
sufficiently strong to convince British engineers 
that the widest co-operation between themselves 
and their confreres in the Allied countries is necessary, 
a convineing proof is to be found in a document 
recently published in Germany, and of which I have 
a copy before me. It reports a joint meeting 
between the Central Union of German Merchants 
and the Federation of German merchants to discuss 
the tasks confronting their foreign trade after the 
war. In this connection it is well to say that the 
Government War Committee of German Trade is 
not an organisation for blocking export trade, as 
in the case with the British War Trade Committee, 
but for encouraging it by every means in its power. 
With this end in view it formed some months ago 
an offshoot known as the Foreign Trade Department. 
The meeting enthusiastically approved the steps 
already taken by that Department for keeping alive 
Germany’s foreign trade during the war and for forcing 
it more than ever as soon as the war is over. It 
made clear that the Germans, with their hands fully 
occupied with this colossal war, have yet managed 
to develop in great detail and to put into practice 
a policy under which they hope to strangle the foreign 
trade of their enemies. The unanimous expression 
of gratitude for work done and for the efficiency 
of that work was coupled with the hope that the 
Government would greatly increase the powers and 
scope of the new Department. Further it was 
decided that all other Commercial Associations and 
Institutions in Germany should be brought into 
line for the purpose of their one great object, the 
crushing of the foreign trade of the world except 
that of Germany. _ It is significant to note that there 
was no suggestion that Austria should participate 
in the contemplated German millenium. 








f IN connection with the supply of war munitions in 
France, the French Parliament has adopted a Bill requiring 
all persons in the country owning metal-working lathes 
of all kinds, hydraulic and other presses, and forging 
hammers of a weight of over two tons, to declare the same 
at the nearest Town Hall, under pain of a fine varying from 
‘2 to £40. For false declaration a fine of from £2 to £80 
can be imposed. 
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Boilers, Economisers and Superheaters : Their Heating 
Power and Efficiency. By Robert H. Smith, 
Assoc. M. Inst. C.E., M.I. Mech. E., M.I.E.E. 
London: Crosby Lockwood and Son. Price 7s. 6d. 
net. 


TuIs book is entirely devoted to the question of the 
production of dry and superheated steam when 
coal is used as a fuel, the avowed object being to 
develop a method for preparing the drawings of a 
boiler to give a specified duty when ‘taking more 
accurately into account the preponderating effect 
of radiant heat than has hitherto been the case. 
The importance of radiation is well known, but the 
author believes that he is the first to embody con- 
sideration of its heating action in a scientific method 
of treating boiler design. Its effect is twofold. 
First, from 25 per cent. to 50 per cent. of the heat 
is transmitted by radiation through the walls of the 
furnace itself, and secondly, the heat transmission 
along the flues is greatly modified because the cooling 
of the gases depends on the amount abstracted by 
radiation. Further, if the proportion of heat trans- 
mitted by radiation is great, the flue gases passing 
through an economiser will be cooler, and the author 
states that it was owing to an investigation he had 
to make to “‘ systematise the calculations of heating 
surfaces and heating guarantee of economisers ”’ 
that he was led to formulate the method he now 
proposes for boiler design. The investigation led 
him to a complicated equation of the eighth degree, 
which, however, he succeeded in simplifying and 
from which he finally was able to plot a series of 
curves, which can be used in the drawing-office for 
boiler design and which give the same results as the 
complicated equation to within half per cent. 

The calorific value of British coals is the subject 
matter of Chapter II., and there is a useful table 
giving the average composition of five types of coal. 
The author deduces from his investigation that the 
calorific value of British coals is proportional to the 
actual carbon percentage, and he gives 17,200 C as 
a reasonably approximate value of the calorific value, 
where C is the carbon ratio in the coal as actually 
fired, whether it be dry or wet. 

The losses governing radiation are next considered, 
and it is pointed out that luminosity is not necessarily 
a measurement of the temperature, and many facts 
are stated to confirm this view. After certain 
speculative considerations, surface combustion is 
considered, leading to a description of various 
apparatus which has been designed to use this method. 
In all of them the fuel has to be gasified, but the 
author proposes an arrangement consisting essentially 
of a two-storey grate, which he believes will enable 
surface combustion to be used by merely burning 
solid bituminous fuel. He thinks such a furnace 
will give as much as 60 per cent. of its heat by radia- 
tion, and that the flue gases will contain no more 
than 10 per cent. excess of air. From numerous 
calculations based on test data the author obtains 
the following simple formula to connect n (the ratio 
of actual air to theoretical air) and the CO, volume 
per cent.: mn = 27.3 CO,..per cent. — 0.1. This 
formula, which we are informed has considerable 
precision, should be of considerable value in boiler 
tests. 

The usual definition of specific heat is departed 
from and the symbol h is used as “‘ the specific heat per 
1 deg. temperature of the total flue gas per pound of 
fuel burnt,’ and it is shown that with sufficient 
accuracy hcan be taken as = 2H.10-4n. Diagrams 
are given from which h can be found for varying 
volumetric CO, percentage and for varying percen- 
tages of carbon in the fuel. 

In Chapter IV. it is shown how the initial flue gas 
temperature can be obtained, and the result of the 
investigation is a diagram from which this tempera- 
ture can be read off according to the air ratio n, the 
type of coal used, and the CO, percentage observed. 
It is in this chapter that the complicated eighth power 
equation, previously referred to, is evolved. Having 
now found the initial flue gas temperature, the author 
proceeds to find the temperature at the exit, which 
depends, of course, on many things, as explained in 
the book. He finally develops a differential equa- 
tion between the drop of flue gas temperature and 
the heating surface, which he proceeds to integrate, 
and integration constants are obtained which depend 
on the type of the boiler, of the superheater, and of 
the economiser. The expressions for these constants 
of integration are extremely complicated, but they 
ean be obtained from the diagrams which the author 
publishes. 

In Chapter VI. the previous work, suitably modified, 
is applied to economisers, so that the heating surface 
required in an economiser for any given specified 
duty can be calculated. Diagrams are given by means 
of which the drop of flue gas temperature through 
the economiser and the heat loss in passing through 
the economiser can be obtained. A comparison 
between parallel flow and contrary flow heating is 
given in Chapter VII., and in the next chapter the 
rate of combustion, draught and efficiency is dealt 
with. The author points out the paucity of data, 
but he reviews such as he has been able to find and 





deduces therefrom a diagram from which the ratio of 


rate of combustion to gauge pressure can be obtained. 
Chapter IX. deals with superheaters, and it is 
stated that the constants applicable to them are 
quite different from those for boilers, and that at 
present it is impossible to obtain even a reasonable 
value for them. Chapter X. gives a summary of 
the conclusions arrived at, and it is again pointed 
out that the whole investigation depends on the 
separation of the two kinds of heat transmission 
from the combustible to the water, viz., radiation 
and heating gases. 

The reviewer is somewhat doubtful whether the 
method proposed by the author can successfully 
be used in the drawing-office, but there can be no 
doubt as to the interest of the book, which contains 
much new information and “old friends dressed up 
in new clothes.” 
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Seymour Jennings. London: The Managing Engineer. 
Price 10s. 6d. net. 

English Railways : Their Development and their Relation 
to the State. By Edward Cleveland-Stevens. London : 
G. Routledge and Sons, Limited. Price 6s. net. 

Chlorine and Chlorine Products. By G. Martin. With a 
Chapter on ‘‘ Recent Oxidising Agents,” by G. W. Clough. 
London: Crosby Lockwood and Son. Price 7s. 6d. net. 

From the Government Printing Bureau, Department 
of Mines, Ottawa, Canada :— 

Report on the Salt Deposits of Canada and the Salt 
Industry. By L. Heber Cole. No. 325. 

The Results of the Investigation of Six Lignite 
Samples obtained from the Province of Alberta. By 
B. F. Haanel and J. Blizard. No. 331. 
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LABOUR AND WAGES. 





Tue Ministry of Munitions has sent out io employers 
and trade unions copies of the recommendations of 
the Munitions Labour Supply Committee with refer- 
ence to the employment and remuneration of women 
and of semi-skilled and unskilled men employed on 
munition work of a class which, prior to the war, was 
customarily undertaken by skilled labour. The Govern- 
ment has decided to adopt the Committee’s recommenda- 
tions as regards munition factories for which the Ministry 
of Munitions is responsible, and to commend them to the 
favourable consideration of other employers engaged on 
munition work. Briefly, it is recommended that women 
shall be rated at £1 per week as a minimum ; that women 
employed on work customarily done by skilled tradesmen 
shall be paid tradesmen’s rates; that when prevented 
from working, by breakdowns, they shall be paid at the 
rate of 15s. per week ; that they shall not be put on piece- 
work or premium bonus systems until qualified, the period 
of qualification on shell work not to exceed three to four 
weeks ; that when engaged on premium bonus systems 
the time allowed for a job shall be that allowed to men, 
and the earnings for the women shall be on the basis 
of the men’s rates ; the principle upon which the recom- 
mendations proceed is that of systems of payment by 
results ; equal payment shall be made to women as to men 
for equal work. The recommendations relating to semi- 
skilled and unskilled men are practically identical, with 
the additional provisions that these men when engaged as 
machinemen shall be paid a time rate of 10s. per week lower 
than the time rate for turners, including war bonuses, 
but in no case shall the rate be less than 28s. per week. 





THE complaints made to the Ministry of Munitions 
by the trade unions regarding the operations of the 
Munitions Act are being investigated by the special 
Commissioners recently appointed, and the union leaders 
are doing their best to allay the unrest that has developed 
in some quarters, pending the report of the Commissioners. 
A little more patience on the part of men, and the worst of 
the difficulties which were bound to be experienced during 
the early stages of the operation of this new law will be 
smoothed out. 





Tus week the first of the new munition factories in the 
London area to be staffed by women under the new scheme 
has been started. With the exception of skilled mechanics 
to attend the breakdowns of machinery and a few tem- 
porary men to instruct the women, together with a skilled 
staff for the auxiliary shops, the factory is to be worked 
entirely by women. This is intended as an experiment in 
the possibilities of women’s labour for munition making. 








Ir was reported at a recent meeting of the Electro-tech- 
nical Section of the Russian Military Industries Committee, 
that much of the electrical machinery and apparatus 
removed from places ordered by the military authorities 
to be evacuated had been removed by wholly incompetent 
people. Many comparatively useless parts had been taken, 
and essential parts left behind. It is stated that to obviate 
such errors in future, the Military Industries Committee 





will be charged with the execution of the work. 
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INTERSECTION OF MAIN TENSION AND COMPRESSION DIAGONALS 


PROGRESS OF ERECTION OF THE NEW QUEBEC | 
BRIDGE. 

VERY satisfactory progress is being made this season 
in the erection of the new Quebec Bridge. At the end 
of last year the anchor arm, on the north shore, was 
entirely erected, with the exception of the upper half 
of two panels next the main pier. During the winter 
the north portal was erected and a certain amount 
of riveting done at various points. 

Erection this spring started about the middle of 
April. Since that time the programme of the con- 
tractors has been followed very closely. It was 
expected that the erection of the main posts of the 
north shore girder would require more time than was 
actually the case. These posts are each shipped in 
twenty-seven separate main sections, and had to be 
assembled with splice plates attached, necessitating 
very careful and accurate handling by the cranes. 
Both posts were assembled simultaneously, the entire 
erection being completed in thirty days. These posts 
weigh approximately 1000 tons. Although there 
were six horizontal field splices, the length centre to 
centre of pins was as nearly accurate as it is possible | 
to measure. From four to six gangs have been con- 
stantly engaged in riveting up splices in these members 
since erection started, this work being now practically | 
completed. 

In the erection of the cantilever arm, which is | 
progressing rapidly, each panel is completed as the 
work progresses, the complete bracing being put in 
place by the rear booms of the traveller as it advances 
panel by panel. On account of the fact that there is a 
vertical field splice in the bottom chord between main 
panel points, these chords are erected in place on | 
what is known as the “ flying bridge.”” This bridge 
is a steel platform capable of taking one full panel, 
supported at the shore end by means of pins connected 
to the chords, and at the river end by links attached 
to the upper web members. This “ flying bridge ”’ 
is planked over and affords ample room for jacking 
and riveting operations, providing a perfectly safe 
platform for the men to work. As each panel is com- 
pleted, the bridge is taken up by the overhead cranes 
and moved ahead to its new position. At the present 
time the fifth panel of the cantilever arm from the 
main pier is complet d, and three more remain to be 
erected. The first three panels took approximately 
twenty-five days each, including Sundays and lost 
time. 
members are getting lighter and splices smaller, and 
the speed of the work will be materially increased. 

Owing to the great accuracy of the shop work, the 
members go together without any difficulty in the 
field, and no time is lost in correcting errors. 

It is expected that, at the present rate of progress, 
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the entire north shore cantilever arm will be completed 
by the Ist of November. 

The traveller on this side will then be taken down, 
transferred to and re-assembled at the site where the 
suspended span will be erected. 

As the erection of the cantilever arm progresses, 
very careful measurements and observations are made 








FOOT OF MAIN POST BEING PUT IN POSITION 


experience gained in the erection of the falsework and 
anchor arm on the north shore, the erection of the 
south anchor arm has been greatly facilitated, and 
much better time made. Although the work was 
started this year at approximately the same time as 
work on the north anchor arm last season, the work at 
the present tim» is nearly six weeks ahead of last 











ERECTING EYEBARS FOR ONE PANEL 


As the panels progress towards the end, the to determine whether the alignment is perfectly ; year’s programme. 


correct. At the present time the centre points of the 
floor beams of the erected portion is absolutely in 
line with the centre point of the pier on the south side 
of the river. 

The erection of the main shoe on the south shore 
started on July 8th of this year. On account of the 











OF TOP CHORD—SEPTEMBER 15th, 1915 


It is expected that before the 
work closes down the anchor arm will be completely 
| erected, and in addition one panel of the cantilever 
|arm. Next year there will be no difficulty in fully 
|completing the south cantilever arm in plenty of 
| time to connect up the suspended span, thus enabling 
trains to run over the bridge. 
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‘The suspended span will be erected at Victoria Cove, 
a point about three miles below the site of the bridge. 
This span will be erected on falsework supported by 
conerete piers. It will be entirely erected at this 
site, with the exception of a portion of the floor system, 
and will be floated to the bridge on specially designed 
pontoons. Hangers connected to the four corners 
of the cantilever span will be connected to the sus- 
pended span by special devices, the entire span being 
lifted into place by means of 2000-ton jacks placed at 
each corner. The suspended span is 640ft. long, 
git. wide, and 110ft. high at the centre, and weighs 
approximately 6000 tons. It is expected that late 
in October of 1916 the work will be sufficiently 
advanced to float this span into place. If this pro- 
gramme is carried out, it will be possible to run trains 
across this bridge at the close of next season. 

‘The photographs reproduced on these pages, and in 
our Supplement to-day, give a good idea of the size 
of the work and its progress. 

The first view given in the Supplement shows 
the progress Cf the work on the north bank. It was 

















PLACING HALF LINK ON MAIN POST 


taken on September 28th, and three more panels 
remained to be added; as they could be erected in 
about three weeks, it may be taken that they are by 
now completed. The end view in the Supplement 
gives a good impression of the size of the structure, and 
shows the floor system. It was taken on August 
l7th. Another view shows the state of the work on 
both sides of the river. The view of the construc- 
tional details in the Supplement was taken on August 
3rd last. It shows ten members intersecting at the 
inain pedestal. One of the views at the top of 
page 416 shows the intersection of main tension and 
compression diagonals in the first panel of the north 
cantilever arm, and the other shows half of the 
detail at the foot of the main post being placed in 
position on the 45in. pin. This detail weighed 
95,860 lb.—getting on for 43 tons. The two-column 
block on page 416 shows two lengths of eye-bars for 
one panel of the top chord being erected and the 
above block shows the erection of one-half of the 
top link at the top of the main post. The crane 
employed, of which part is seen, was illustrated 
fully in the drawings in our issue of January 29th 
last. This view was taken on May 26th, 1915. 








Tue length of the railways of Canada was, on June 30th, 
1914, 30,795 miles, an increase of 1492 in the previous 
twelve months. The capital spent during the year was 
276,990,069 dols., and the total capital expenditure was 
1,808,820,961 dols. The ratio of operating expenses to 
gross earnings was 73.63 per cent. There were 159,142 
servants, to whom had been paid 111,762,972 dols. during 
the year. 


ACCORDING to a paper read before the Baltimore and 
Ohio Operating Officers’ Association by Mr. F. J. Angier, 
the Baltimore and Ohio Superintendent of Timber Pre- 
servation, sleepers cost the Baltimore and-Ohio Company 
121 dols. per mile of track maintained in 1904. By 1912 
the cost had increased 70 per cent., and in 1913 109 per 
cent. The amount spent on sleepers by the Baltimore and 
Ohio in 1913 was over 2,200,000 dols., and next to fuel 
sleepers constituted the largest single item of material cost 
on the railroad. While nearly 30 per cent. of the sleepers 
used annually in the United States were treated, less than 
one-half of one per cent. of the total consumption of manu- 
factured timber was treated. Out of approximately 
150 millions cubie feet of timber treated in 1913 80 per 
cent, was for sleepers, and probably another 10 per cent. 
was other railroad material, 





INSTITUTION OF MECHANICAL ENGINEERS. 


On Tuesday evening of last week Mr. James J. Guest 
read an abstract of his paper on “‘ The Theory of Grind- 
ing”’ before a meeting of the members of the above 
named institution in the Manchester district at the 
Engineers’ Club. Mr. Michael Longridge presided, and 
there was a very fair attendance. In opening the 
discussion, the Chairman said that grinding was for- 
merly a luxury, but now this method of finishing 
work was a necessary adjunct to modern high-speed 
lathes, and it was hopeless without papers such as 
Mr. Guest’s to co-relate all the variables in the grinding 
process. He said that at the London meeting nobody 
taking part in the discussion seemed capable of tack- 
ling the paper, and he looked to the engineers of Man- 
chester for advice that could be relied upon. In this 
respect, however, the meeting must have proved 
somewhat of a disappointment, for the speakers were 
few, and only two contributed anything of import- 
ance to the general knowledge of the subject. 

Mr. Hans Renold, the first speaker to respond to 
the Chairman’s invitation, after thanking the author 
and the Institution for having the paper read in Man- 
chester, said that the measure of the engineers’ 
advance in workshop practice was indicated by the 
amount of grinding which they carried out. In this 
respect America led the way, and Germany followed 
closely. Recently in Zurich he had seen grinding 
machines used for making hardened helical toothed 
wheels. He thought, however, there was little or 
no chance of putting into actual practice formule, as 
different work required different treatments. Per- 
sonally, he would like to see grinding machinery 
much further adopted in this country. In the 
equipment of his own works grinding machines 
formed 15 per cent. of the whole of the tools. Refer- 
ring to the use of grinding machines for the production 
of shells, Mr. Renold said he did not think that this 
enabled them to do quicker work than could be done 
with good Yorkshire lathes. He had never found «. 
limit to the grinding speed if only he could get suffi- 
cient power. For taking heavy “ cuts ’’—if such a 
term is correct for this kind of work—he said he had 
in his works a built-up wheel which was doing some 
remarkable work. Mr. Renold said that although 
it might appear like advertising his own wares, there 
was nothing like chain driving for emery wheel 
spindles. Belt driving produced excessive heat in 
the bearings. As a proof of this he mentioned a belt- 
driven machine in his own works which did not pro- 
duce accurate work until the spindle became hot owing 
to the tension and slipping of the belt. With regard 
to the glazing of emery wheels mentioned by the 
author, he said he found this was caused by the par- 
ticles of the abrasive wheel not falling away from the 
wheel. They sometimes did not break off and present 
the necessary new surface to the object being operated 
upon. The particles of steel removed from the work 
were also liable to cause glazing by being ground 
between the wheel and the work. 

Mr. W. Cooke, the next speaker, said that he knew 
a firm which had used grinding machines for fifty 
years, and was doing as good work as any that was 
produced at present. He said the author’s formule 
were likely to frighten engineers. He did not advo- 
cate the use of grinding machinery for heavy “ cuts,” 
and found that altering the speed of the cutting wheel 
did not stop glazing, whereas changing the wheel itself 
was effective. He said one of the objections to the use 
of grinding machines generally was the ridiculously 
high prices asked for this class of tools. He concluded 
by asking the author whether he used the same formula 
for all kinds of materials. 

The next speaker was Mr. H. H. Asbridge, 
who said that a more correct title for the paper 
would have been ‘The Theory of Grinding Geo- 
metrically Considered.”’ He thought the author, 
in order to develop his theory, had to assume 
certain factors as constant, these being the material 
operated upon and the grinding wheel. Admitting 
that these were constant in individual cases, and 
following the theory to its logical conclusion, one 
would have first to find the best and most suitable 
surface speed or velocity of work, also the maximum 
cross feed the work or the wheel would stand. This, 
of course, was done in actual practice. Once these 
two factors were obtained, the equation 4 was found. 
Using this as a basis, the correct work speed and cross 
feed for other diameters of work could be calculated 
as in equation 5. Considered geometrically from the 
basis of the constant area of ground away portion due 
to the interaction of wheel and work it might be 
correct, but it was not borne out in practice. Even 
if it were admitted that the work speed should be 
varied proportionately according to the diameter of 
the work there was always present the danger of 
vibration in heavy large diameter work, which was 
difficult to control. Conversely, in the case of small 
diameter work, it was essential to have a higher work 
speed than that given by equation 5 in. order to dis- 
tribute the stress of the wheel-cutting action, and also 
what was more important, to distribute equally 
throughout the ground portion, the excess heat gene- 
rated and not carried away by the cooling water. He 
asked why the author in developing his theory should 
adopt the basis of variable work speed and propor- 
tionately variable cross feed when by keeping both 





these factors constant the same effect could be pro- 
duced ? It should not be assumed from this that the 
constant work speed must be absolutely invariable, 
but the word constant was used relatively in com- 
bination with a certain grade and speed of grinding 
wheel, and as determined it would be constant over 
@ certain range of work diameters, as the primary 
governing factor in the adoption of any work speed 
was the grinding wheel; the work speed might be 
anything from, say, 20ft. to 100ft. to give efficient 
production. 

Referring to the table given wherein pieces of work 
of lin., 4in., and 16in. diameter were compared using 
the same diameter of wheel, the lin. and 16in. being 
deduced from the 4in. diameter basis, which was taken 
to be correct practice, he found working the examples 
out that the cubical contents of the material removed 
per minute were practically identical in each case, end 
viewed from this standpoint could be taken as proving 
the theory or the formula to be correct. But, 
examining the examples given from the practical stand- 
point, the lin. piece of work could not be ground 
successfully at 9ft. per minute with four-thousandths 
of an inch diameter cross feed. The machine and the 
grinding wheel would stand it, but the work would be 
distorted. If the examples were examined further, 
and assuming a constant work speed of 30ft. per 
minute, and a constant cross feed of one and a-quarter 
thousands on diameter, it would be found that the 
cubical content of material removed per minute was 
exactly the same as given in the table, but there was 
this difference, that the lin. piece of work could be 
successfully ground at 30ft. per minute with one and 
a-quarter thousandth cross feed, because at this speed 
the heat generated could be better distributed and 
dissipated. 

In order to prove this Mr. Asbridge said he had 
two sample shafts lin. diameter by 12in. long pre- 
pared. One was ground at 10ft. per minute and four 
thousands diameter cross feed, and the other ground 
at 27ft. per minute at one and a-quarter thousands 
per diameter cross feed. These speeds were the 
nearest obtainable on the machine ; ,;in. diameter 
was ground from both shafts. The traverse was the 
same per revolution of work. Both shafts took four 
minutes each, and both took 5 horse-power net. 
The inspector’s report on the shaft ground at 10ft. 
was as follows :—‘‘ Shaft discoloured and shows deep 
traverse lines .002 big in centre.’ On the shaft 
ground at 27ft.:—‘‘ Finish fairly good, shows slight 
traverse lines, and .002 large in centre.” He said 
that this test showed that while both shafts had been 
subjected to the same work in the same period of 
time, the higher work speed came out best, and if a 
still higher work speed had been used with a propor- 
tionately smaller cross feed, so that the same amount 
of material was removed in the same time, the result 
would have been better. Both tests were made on a 
powerful machine, and under a flow of water of 40 
gallons per minute. This might or might not be taken 
as conclusive that the theory of grinding should be 
developed on a basis of constant work speed and 
constant cross feed in order to maintain a constant 
production, but it indicated that it was the logically 
correct method. 

Professor Field congratulated the author on his 
paper, and thanked him for reading it in Manchester. 
He said investigations of this kind should be useful as 
a guiding line in this class of work, and asked whether 
the heat produced had not some effect on the 
work. He would also be interested to hear whether 
the conditions relating to rotating discs were similar 
to those of discs made of emery and corundum. 

In his brief reply, Mr. Guest said the particular 
value of grinding was in the production of accurate 
work, better running, durability, and material reduc- 
tion of working costs. ‘With regard to the size of the 
chips obtained, he said these depended upon how the 
wheel was used, but long chips such as Mr. Renold 
mentioned could not be produced by disc wheels. 
Glazing was due to the rubbing down of particles 
of the wheel surface. When wheels began to glaze 
the remedy was found in putting on a_ heavier 
cross feed. Another sort of glazing was produced by 
the wheel becoming choked up or “loaded.”’ The best 
remedy was to run the work fast and use a light cut. 
He said more power was required to drive a hard 
wheel than a soft one, but usually a soft wheel was 
the most economical. The drawback to the use of a 
hard wheel was the heating effect. Vibration avas 
difficult to treat. It invariably came from something 
out of balance ; a bit of hard material in the wheel was 
enough to set up vibration. He said the price paid 
for the machine did not count so much in the produc- 
tion as the cost of labour. The constant A depended 
on the work and on the wheel. With regard to Mr. 
Asbridge’s experiment, this proved that he was 
working with a better value of A at 30ft. per minute 
than at 9ft. per minute. Replying to Professor Field, 
the author said that the heat produced was an im- 
portant matter. It was better to run slowly during 
the last five-thousandths inch to prevent drawing the 
temper of the material being ground. 

The proceedings concluded by the proposal of 
votes of thanks to the author for the paper and to the 

Mngineers’ Club for the use of the room. 
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THE PRINZ ADALBERT. 


AccORDING to an official announcement issued in 
Petrograd on the 24th inst., a British submarine operating 
near Libau attacked and sank a German cruiser of the 
“Prinz Adalbert”’ class. From the official statement 
published in Berlin with, we feel, a surprising and perhaps 
@ suspicious amount of haste, it was learned on the 25th 
that the vessel was the Prinz Adalbert herself, that she 
was sunk on the 23rd, that her end was accomplished by 
two “‘shots”—presumably two torpedoes—from an 
enemy submarine and that only a small proportion of the 
crew was saved. 

The Prinz Adalbert—an illustration of which appears 
herewith—was an armoured cruiser completed in 1903. 
She corresponded fairly closely with the British Mon- 
mouth —or ‘‘ County ’’ — class. Her displacement 
amounted to 9050 tons. She carried four 8.2in. guns 
and ten 6in. guns, as against fourteen 6in. guns on the 
ill-fated Monmouth. Her principal armour consisted of a 
4in. belt amidships. She was a triple-screw boat, each 
shaft being propelled by a set of four-cylinder triple- 
expansion engines. On trial she developed 17,600 horse- 
power, which gave her a speed of 20.3 knots. Her normal 
complement was 557. Her sister ship, the Friedrich Karl, 
was sunk by a Russian mine last year. 








THE REPAIRS TO THE GATES AT THE 70-FOOT 
ENTRANCE TO THE TYNE DOCKS. 

THE great coal-shipping dock, known as Tyne Dock, 
which was opened for traffic on March 3rd, 1859, has now 
an area of 50 acres, whilst the dock basin is of about 
10 acres area. There are three entrances, one 7O0ft. wide 
with a depth of water on sill at H.W.O.S.T. of 33ft. 4in., 
and at H.W.O.N.T. of 27ft. 7in., whilst at both of the 
other two, one of which has a width of 60ft. and the other 
80ft. at the entrance, the depth of water at H.W.O.S.T. is 
24ft. Gin. and at H.W.O.N.T. 18ft. 9in. The 7Oft. 
entrance is provided with two pairs of gates, and these were 
repaired a little while ago in a somewhat novel manner, 
as will be gathered by a reference to the engravings pub- 
lished on this and on page 412. The work consisted of the 
renewal of the socket footstep bearing upon the pintle at 
the heel of the gate. In the case of one gate of each pair 
this sockét was so badly broken that there was considerable 
risk of the gate being unshipped from its bearing each time 
it was opened or closed. 

New steel sockets and the necessary bolts for securing 
them in position were prepared from the original plans of the 
gates, which were constructed in 1891 by Sir William Arrol 
and Co., Limited. The inner gate was first dealt with. 
A trunnion was temporarily secured about the centre at 
each side of the gate. 

A definite amount of kentledge was arranged inside the 


gate so as to maintain stability in the various positions | 





through which the gate passed and to produce the desired | 


buoyancy when the tank portion of the gate was sealed 
up so as to be water-tight. Where necessary, various 
parts of the gate were temporarily stiffened to carry 
the superimposed loads due to conditions or abnormal 
positions. 


| had been dredged in the dock bottom to permit of the 


The lifting gear consisted of a balanced and loaded | 


triangular frame, or sheer legs, the horizontal and inclined 
members being timber and the tension bars mild steel flats 
—see Fig. 1. 
and provided with three sets of blocks and tackle, which 
hung from the head of the inclined posts. From the centre 
blocks a strong cross beam was suspended horizontally— 
see Fig. 3—and from each end of it a long channel link 
extended to the trunnion at each side of the gate. The 
two outer sets of blocks were connected to the diagonal 
turning wires, which were suitably secured to each side 
of the gate at the heel and mitre ends. The fall ends of the 
wire ropes from the blocks were respectively taken to three 
independent hand winches fixed in suitable positions on 
the horizontal timbers of the triangular frame. In the 


case of the inner gates it was necessary to close the 
entrance for the whole period of three weeks during which 
the repairs were in hand, 


When, however, the outer gates 


The frame was supported upon two barges | 
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were dealt with—the inner gates being reliable—it was 
only necessary to close the entrance for a period of four and 
a-half days while the lifting gear was being fixed and the 
gate removed clear of the entrance, and for a period of 
thirty-six hours while the gate was being replaced. In 
the former case the whole of the work proceeded con- 
tinuously day and night, but in the latter case, except for 
the periods mentioned, ordinary time was worked. 

The actual operations were as follows :—Preparatory 
work having progressed as far as possible without inter- 
fering with the normal working of the entrance, at the 
specified time the gates were handed over to the engi- 
neering staff, and the divers commenced the work at the 
sluiceways and the lifting timbers already described, and 
simultaneously the work of fitting the gear to the top of 
the gate was proceeded with. This work being duly 
completed, the lifting craft was brought into position and 
the various attachments shackled together. A careful 
inspection was then made below water to ascertain that 
all was properly secured and lifting commenced. The 
gate was lifted 6ft. from its normal position, so as to clear 

















F:g. 5—GATE IN POSITION FOR REPAIRING HEEL CUP 


the sill, and braced to the craft by side guys to prevent 
surging during transport. The craft, with the gate so 
suspended, was taken through the entrance to a prepared 
site in the dock and securely moored over the hole which 


turning operation. 

The various adjustments were then made and the gate 
revolved through 90 deg. on the trunnions by means of the 
diagonal tackle, the one set being hauled in whilst the 
other was slackened, so that the movements were under 
perfect control. The heel post—see Fig. 6—thus became 
horizontal, and the damaged socket was well above water 
level. Suitable staging was erected from which the work 
of removing the old casting and fitting the new steel socket 
was conveniently accomplished, in the execution of which 
labour-saving appliances, such as oxy-acetylene cutters 
and pneumatic tools were used as far as possible. When 
the new socket was securely bolted in position and the 
joints re-made, the gate was turned back to its normal posi- 
tion for transport and moved to the gate recess in the 
entrance, and at high water it was lowered upon its bearing 


anchorage was then connected up and the operating gear 
replaced, and the gate was then available for normal 
working. 

In explanation of the engravings it may be said that 
Fig. 6 shows the gate in the reversed position at which the 
repairs were carried out, and the new heel cup fitted on to 
the gate. Fig. 5 is a view of the top of the gate when it 
was in the position shown in Fig. 4. The timber supports 
for the trunnions and the timber girder work which took 
the thrust of the slings round the mitre’ and heel of the 
gate are clearly illustrated. The views also show the 
pump provided to deal with any leakage into the gate 
during the operations. The wedge-shaped timbers which 
guided the turning wires to each side of the trunk as the 
gate revolved can be seen. Fig. 4 shows the gate in provess 
of turning, the operation being about half complete, the 
heel cup just appearing above water level. The timer 
supports for the trunnions, on which the hangers are 
pivoted, are visible at the right hand of this picture at 














Fig. 6—TOP OF GATE SHOWING BEARING 


water level. Figs. 1 and 2 show the general arrangement 
of the shear legs, floating craft, and balancing arrangement 
with the gate suspended in the reversed position. The 
three winches operating the lifting and turning tackle 
are clearly shown. The centre winch took the load of 
the gate whilst the side winches were connected through 
blocks and tackle to slings round the mitre and heel end 
of the gate respectively, so as to enable the gate to be 
turned in either direction round the trunnions. Water 
ballast was principally used to keep the centre of buoyancy 
above the centre of gravity at any time during the opera- 
tions. The turning slings proved useful when shipping 
the gate. In Fig. 3 the gate is seen ready for moving to 
the entrance and shipping in position, and the steadying 
tackle running to the bottom of the gate is seen under the 
staging between the two crafts. 

The whole of these operations were carried out in their 
entirety by the railway staff and according to the designs 
and under the direction of Mr. (late) Charles Watson, of 
Hull. the chief engineer for Docks of the North-Eastern 
Railway Company, by whose courteous permission, 
obtained shortly before his death, we are enabled to 
publish the foregoing particulars and illustrations. 








PROVINCIAL LETTERS. 


During the continuance of the War we propose to devote 
as much space as we can spare to a discussion of the econo- 
mical effect of the present international struggle on the 
industries in various parts of this country. For this purpose 
the letters from our correspondents in the provinces will, for 
the present, be published in an enlarged and extended form. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Rising Market. 

THERE was a@ fairly steady feeling in this centre 
in most departments. At the Iron Exchange on Tuesday 
there was an upward tendency in pig iron and any changes 
were in seller’s favour. In Derbyshire and Staffordshire 
sorts this was caused by the increased prices of coke. 
Finished iron and steel were generally firmer. In manu- 
factured copper there was little change to record. Busi- 
ness was rather quiet. English tin ingots were about £2 
per ton higher. Sheet lead unchanged. 


Quotations. 


Pig iron: Lincolnshire No. 
Staffordshire, 72s.; Northamptonshire, 
71s. 6d. to 72s.; Middlesbrough, open brands, 77s. Scotch 
(nominal): Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 86s. 
—delivered Manchester. West Coast hematite, 112s. 6d. 
to 115s.; East Coast ditto, 115s.—both f.o.t. Finished iron : 


3 foundry, 73s.; 
72s.; Derbyshire, 





in the hollow quoin. These operations were similar to the 
lifting, except that they were in the reverse order. The 





Bars, £12 to £12 10s.; Lancashire hoops, £15; Stafford- 
shire ditto, £14; sheets, £13 to £13 10s. Steel: Bars, 
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£12 15s. to £13 5s.; steel hoops, £14 16s.; boiler plates, 
£11 10s. to £11 15s.; plates for tank, girder and bridge 
work, £10 10s.; cold drawn steel, £20; steel angles, 
£11 10s. per ton (minimum); English billets, Bessemer 
basic, £8 15s.; rolled steel joists, Association price £10, 
open market £11. Copper: Sheets, strips, &c., £103 per 
ton, small lots 123d. per lb.; rods, £103 per ton, small 
lots 134d. per lb.; tough and selected ingots, £86. Copper 
tubes, 13$d.; solid drawn brass tubes, 134d.; condenser 
tubes, 15}d.; condenser plates, 134d.; rolled brass, 
12gd.; brass turning rods, 14}d.; brass wire, 12}d.; 
yellow metal sheets, 13d.; rods, 144d. Sheet lead, £32 10s. 
English tin ingots, £157 to £158. 


Lancashire Coal. 

The tone in this district is very steady. Generally, 
prices both of house coal, slack and engine fuel were well 
maintained. ‘There was only a moderate trade to report 
in shipping and bunkering coal. General quotations :— 
Best Lancashire house coal, 21s. 10d. to 23s.; good medium 
ditto, 20s. 4d. to 21s. 2d.; domestic fuel, 17s. 7d. to 18s. 7d.; 
screened steam coal, 15s. to 16s. 6d.; slack, 12s. to 14s. 
per ton at the pit. 


The Budget and Excess Profits. 

With regard to the Chancellor of the Exchequer’s 
proposals concerning the basis for fixing excess profits 
due to the war, the Manchester Chamber of Commerce 
has written to Mr. McKenna, pointing out that there 
would be certain injustices to traders if the proposals 
were passed in their present form. The unfairness of 
subjecting to excess profit taxes those in regard to whose 
business the datum line is based upon years of develop- 
ment and also those whose trade has recently passed 
through exceptionally adverse years is manifest. Such 
firms would be heavily taxed not on war profits, but on 
account of their misfortunes. Then, again, there is another 
point which needs further consideration, namely, the 
relative position of private firms and limited companies 
regarding the assessment of partners and directors 
salaries and its bearing upon excess profits. In the first 
case the salaries are included in the return for income tax, 
while in the second, no matter how large or what increase 
may be made in the salaries in order to avoid excess 
profits tax, these salaries are reckoned in the expenses 
of the business. Thus in the case of private limited com- 
panies the door is opened for the wholesale evasion of the 
tax. 


Lost Time and Munition Workers. 


At the Munitions Tribunal held last week in 
Liverpool sixty complaints were down for hearing against 
workmen employed by Cammell, Laird and Co., Limited, 
Birkenhead. Mr. George J. Carter, managing director of 
the firm, said that last week the firm had something over 
11.000 men and boys in their employ. On Monday 3600 
lost ‘a quarter.” Of that number, over 1400 had not 
turned in at all. On Tuesday, Wednesday and Thursday 
over 2000 men each morning had lost a quarter, and over 
1000 had not turned up at all. Notwithstanding this 
state of things, Mr. Carter asked the Court to allow him 
to withdraw all the summonses, and said he proposed 
to ask the men in the various trades and shops to appoint 
a small committee from each, and to give them particulars 
of the time worked by bad time-keepers on each Monday 
for the previous week to see if they could influence their 
mates to do the right thing by the country and the unions 
to which they belonged. He said after this step had been 
taken he would not think twice about coming to the 
Court and asking it to deal severely with cases where 
men lost time, and their mates who formed the committee 
could not justify their actions. The Chairman of the 
Court said they thought Mr. Carter had taken a very 
proper and generous view. He noticed that most of the 
men brought before him were young, and after the generous 
treatment of Mr. Carter, if any men were brought before 
the tribunal again for persistently losing time they would 
be severely dealt with. 


Huddersfield’s Prosperity. 


According to the Mayor of Huddersfield, the 
directors of British Dyes, Limited, have decided to erect 
great new works in that town which will make Hudders- 
field the chief colour-making centre in this country, and 
its population and rateable value will be greatly increased, 
as the company is expected to employ over 10,000 work- 
people. The company has acquired about 250 acres of 
land for buildings and yards, extending from the river 
Colne in Leeds-road up the Dalton Valley. Contracts are 
said to have already been let for about £250,000 worth 
of material. Railway accommodation will be extended 
by the construction of a siding at Deighton, and the lines 
will be taken through the works. A boom in the building 
trace can safely be anticipated in the district, as additional 
housing accommodation for between 30,000 and 40,000 
persons will be required in the not far distant future. 


Leigh Electric Power Plant. 


Owing to the steady increase in the demand for 
current by the numerous manufacturing concerns in the 
neighbourhood, the Leigh Corporation has found it 
necessary to add to its power plant a 1500-kilowatt turbo- 
alternator. The steam end of the machine is a turbine 
which has been supplied by Richardsons, Westgarth 
and Co., Limited, and gives its full output with a steam 
pressure of 200 lb. per square inch and at 3000 revolutions 
per minute. It drives direct a Siemens alternator which 
generates current at 6600 volts at 50 cycles. The turbine 
is connected to an existing evaporative condensing plant. 
The steam-raising plant is also being increased by the 
addition of a Stirling water-tube boiler, capable of evapo- 
rating 30,000 lb. of water per hour. It is to be fitted with 
an Underfeed stoker. The turbine set has been at work 
for some time, and runs extremely steadily, the speed 
variation being almost negligible. 


Manchester City Council and German Contracts. 


At a meeting of the Manchester City Council 
held on Wednesday last a resolution was carried unanim- 
ously that ‘‘no contract be entered into with any person 
of German or Austrian nationality, and no contract 





made with any firm or company whose subscribed capital 
was held or controlled to the extent of one-third or 
upwards by persons of German or Austrian nationality.” 


Barrow-in-Furness, Thursday. 
Hematites. 


There is a very strong tone in the hematite pig 
iron market, and values are on the increase. The demand 
for special sorts of iron is very brisk, and the price is 
137s. 6d. per ton, with a tendency to higher rates. Large 
orders are held for this class of iron, and it is being used 
for munitions of war, local steel makers taking a large 
proportion of the make. On outside account there is a 
good demand. An order for France has been in hand at 
the Barrow works, and last week a further 1617 tons were 
shipped away to Rouen. For mixed numbers of Bessemer 
iron there is a good request on home account generally, 
and the price is higher at 116s. per ton, net f.o.b. 
Warrants are at 100s. per ton net cash. The stores of 
warrant iron stand still at 2120 tons, of which 1670 tons 
are held in Cumberland and 450 tons are stored in Furness. 
There are now twenty-three furnaces in blast, an additional 
furnace having been put into operation in Cumberland. 


Iron Ore. 


The demand for iren ore is heavier than of late, 
and efforts are being made further to increase the output. 
Labour, however, is far from being plentiful. Prices are 
steady at 23s. 6d. to 30s. per ton net at mines for good 
average qualities of ore, but the best qualities are at the 
high rate of 37s. per ton. Spanish ores are in steady 
demand at 26s. per ton delivered to West Coast furnaces. 
Last week the steamer Chachan arrived in Barrow with 
3800 tons from Les Falaises. The steamer Cargill came 
in with 6000 tons of manganese ore from Bombay. 


Steel. 

In the steel trade there is activity in the whole 
of the departments on war work, and every endeavour 
is being made to maintain a big output. There is, however, 
a shortage of labour in some of the branches. In the 
ordinary departments at the Barrow works there is a 
fair amount of life. The rail mill is working on the single 
shift, but the plate mills are standing idle. Billets are 
occupying some attention. The wire works are busy. 
The new business being offered is fairly considerable, but 
there is room for much improvement in some of the sorts. 
Rails are an easy trade, with heavy sections at £9 to 
£9 5s. per ton, and heavy sections of tram rails are at £9 10s. 
per ton, whilst light rails are at £9 5s. to £9 10s. per ton. 
The demand for billets is steady and the price is £8 10s. 
per ton. Hoops are at £14 5s. per ton. For ship plates 
the price is returned at £10 to £10 2s. 6d. per ton, and 
boiler plates are at £11 5s. per ton. In West Cumberland 
the steel trade is well employed, especially on war work. 


Fuel. 

There is a big demiand for coal, and steam sorts 
are quoted at 22s. 6d. per ton delivered. East Coast coke 
is in full demand at 30s. to 35s. 6d. per ton delivered. 
Lancashire coke is quoted at 23s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Output of Steel. 

SIncE my previous letter a leading financial 
journal has expressed some rather pronounced views re- 
garding the output of steel and the probable action of the 
Government in reference thereto. Your contemporary 
remarks that ‘‘ the requirements of the Government are 
such that manufacturers are finding it wholly impossible 
to keep pace with the demand from the Government alone.” 
The paper goes further, and adds :—*‘ It may, of course, be 
argued that the men engaged in the industry are capable of 
greater exertions than they have yet put forth, but, with- 
out going into the niceties of a rather delicate matter, it is 
becoming apparent that, even if one admits the possibility 
of some further endeavour on the part of individual 
workers, it is abundantly plain that the difference between 
the amount of steel required by the naval and military 
authorities, to say nothing of ordinary trade demands, and 
the quantity actually being produced tends to widen.” 
The article does not stop there, but let me, as a close 
observer of movements in the greatest steel centre of the 
country, examine the two points raised—(1) What the 
workmen are doing, and (2) what the Government is 
receiving. Take the latter first. In considering the situa- 
tion created by the war, one must most literally say 
nothing of ordinary trade demands. They are now of 
quite secondary consideration, as has been pointed out in 
this letter week after week. If a manufacturer can still 
conduct a private connection well and good ; let him con- 
tinue doing so as long as ever possible. But it is only 
possible at all out of surplus production after the demand 
of the Government and our Allies has been satisfied. 
Now, the fact that a certain—though diminishing— 
volume of private business in steel is still being put through 
suggests that for the present, at all events, the demands of 
the Government and of our Allies are being met. And 
that, I have no hesitation in saying, is the case. 


The Gap Narrowing. 

The journal quoted understands that the Govern- 
ment is contemplating the ‘‘ absolute prohibition of 
exports of steel from this country to any overseas market.” 
Such a step would stop all exports of steel to our Allies—a 
measure which, so far as information from this centre can 
assist one in forming a judgment, is extremely unlikely of 
fulfilment. The fact is the Government has had its 
anxieties as to the adequacy of the steel output of this 
country to meet the full demands of the naval and military 
authorities, but a thorough examination of the whole 
situation, and a practical consultation with representative 
producers, convinced the Government that those anxieties 
were not warranted. Leaving entirely out of consideration 
the claims of private trade, it may be safely asserted that 
the present capacity of the British steel works is such 
that not only is the full amount at present required by the 


Government assured, but there remains a surplus from 
which the French Government, say, may be served to 
an extent beyond the tonnage originally asked for or con- 
templated. Even then private trade continues to receive 
a very decent shower of crumbs from the Allies’ table. If 
these things are true—and they will require a great deal 
to refute them—how can it be that the gap between 
demand and supply ‘ tends to widen”? ? What may have 
been meant is that that demand is constantly expanding ; 
but then it has to be remembered that the great steel 
works are expanding to an equal or even greater extent, 
and that this expansion, plus entirely new works springing 
up all over the country. is not only meeting the situation, 
but the forward movement of the Allies in the west, in the 
east, and in the Balkans demonstrates the fact that the 
day of a shortage of guns and munitions has passed. 
The gap between demand and supply is narrowing, though 
it is quite possible, even probable, that to expedite the 
process, or rather to guarantee it, the Government may 
place its hands definitely upon an output of big steel to be 
represented by, it may be, more than a million tons. 
Further than that it would be unwise to discuss a 
matter which is, of course, the Government’s own concern, 


As to Labour. 

Then as to the other point : What the workmen 
are doing. It is suggested that the men engaged in the 
steel industry are capable of greater exertions. That is 
perfectly true with regard to many of them, and there 
need be no question of ** niceties ’’ in broaching the subject. 
If the speakers during the Munitions Parliamentary cam- 
paign had invariably kept to facts instead of so often 
wandering into paths of sentimenta! flattery, there might 
have been more instances of the man who was courageous 
enough, at one of the Sheffield meetings, to come forward, 
admit he had been a slacker, and register a vow to put his 
back into the business for the future—the only known case 
of definite conversion as the outcome of an expenditure of 
much time and scores of speeches. There are here, as I 
have always gladly conceded, very large numbers of earnest 
workers ; men who appreciate the nation’s peril and who 
are, figuratively, standing shoulder to shoulder with their 
comrades in the trenches. But there are, unfortunately, 
others who are out for the very utmost they can force 
from the employer, with the least possible return. An 
instance has recently come to my knowledge in which a 
firm at the commencement of the war voluntarily increased 
the wages of certain skilled men. Shortly afterwards the 
firm conceded a war bonus that was demanded, voluntarily 
shortened the hours per day, and increased the rate of pay 
for overtime. The understanding was that matters should 
not be re-opened as to wages until the close of the war, and 
that the output should be increased as much as possible. 
These men are now demanding a further rise in wages, 
whilst an estimate of output from that particular depart- 
ment reveals an actual decrease. What is the use of 
Members of Parliament wasting time in suave speeches 
to men of that calibre ? Such men, who act as if their 
personal interests and gain were the sole things that 
matter, are a real danger, just as are those who, finding 
themselves with plenty of money and scant leisure, 
systematically lose quarters. In the trenches it is a punish- 
able offence for a man to be ten minutes late at his post. 
These home offenders generally go free. It is perfectly 
true that, however full the output of steel is at the moment, 
it is capable of a very considerable increase with the exist- 
ing plant and staffs if every man of the latter were doing 
his reasonable best. 


To House Munition Workers. 


Last week I mentioned that the Corporation was 
considering the question of the erection of a number of 
temporary and permanent houses for the accommodation 
of the families of munition workers. Since then the 
Emergency Sub-committee has reported to the City 
Council its adoption of the following suggestions after con- 
sultation with the Lord Mayor and the Ministry of Muni- 
tion: ‘* (1) The Corporation to place the services of their 
officers at the disposal of the Ministry of Munitions in 
connection with the work under-mentioned. No charge 
to be made for the services of permanent officers of the 
Corporation, but the cost of any special assistance that 
may have to be engaged, and the wages of the Clerk of 
Works to be defrayed by the Government; (2) the Cor- 
poration to obtain sites and submit schemes to the Ministry 
for the erection of permanent and temporary houses, and 
to undertake to take over not exceeding 1000 permanent 
houses at such price as represents what may be called the 
normal price thereof; that is to say, what the houses 
would cost in ordinary times without any extra expense 
being incurred by reason of the work having to be accele- 
rated.” This is a matter which concerns the immense 
army of steel workers now employed in Sheffield very 
intimately indeed, for it is only with extreme difficulty 
that houses of any kind can now be obtained. Such is 
the dearth that suggestions have been made to convert 
empty shop premises into dwelling-places for, say, two or 
three families. There is a proposal that the Corporation 
should borrow about £100,000 and proceed at once with 
the erection of nearly 300 houses, and, in addition, par- 
ticulars of four suitable sites for the erection of hutments, 
or temporary dwellings, have been submitted to the Local 
Government Board. 


Round the Works. 

Some little time ago the local Union of Carters, 
which has a membership of about 3000, submitted to the 
employers a demand for an advance of 3s. per week to a 
minimum of 30s. per week. This question of cartage 
touches practically every manufacturer in the district, 
especially since so much of the collection and delivery of 
traffic for railway transport has had to be done privately. 
The employers offered the advance in the form of a war 
bonus, but this the carters, who are really at a premium 
because of the shortage in men and horses, refused, on the 
ground that they required a permanent increase. The 
masters have now granted the concession, and the advance 
will be paid as from Monday next. Here, again, em- 
ployers have suffered a great deal through the men absent- 
ing themselves from work for half days and even full days, 
and as the cartage is principally in connection with muni- 
tion work the serious delay involved will be understood, 
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The Glasgow and Southampton Corporation has placed 
contracts here for special track work and points and cross- 
ings, and the most recent contracts given by the War- 
office to Sheffield firms include quantities of butchers’ 
knives, saws and_ steels, table knives and _ forks, 
razors, rivets, and a large number of orders for 
various tools. New overseas bookings include tools for 
Demerara, Monte Video, Sekondi, Brisbane, and Louis- 
ville, steel for Barcelona, Calcutta, Alexandria, Madeira, 
Boston, and Savanilla, saws for Calcutta, machetes for 
Lagos, files for Buenos Aires and Calcutta, cutlery for 
Toronto, sheep shears for Louisville, and springs for Car- 
tagena. Reverting to cutlery, the demand from South 
Africa, Australia, and Canada, as well as from the home 
markets, seems now quite up to, or rather more than, the 
normal level, and manufacturers could do a great deal 
more business of a private character were it not for the 
tremendous pressure of Government requirements. 


Materials and Prices, 

A general hardening tendency in the values of 
all classes of material has been apparent this week. A 
further and considerable jump in quotations for East Coast 
hematite was not unexpected. There have been local 
sales of this material at 117s. and 118s. delivered net, 
and sellers prophesy a continuance of the upward tendency. 
A large tonnage of low phosphorus iron is now being made 
at East Coast furnaces, sales of which have been effected 
up to 136s. delivered. Special West Coast iron is in brisk 
demand at the local works, and prices have reached 145s. 
delivered. Common irons are a shade firmer, but without 
quotable change, prices being extremely low. There is, 
however, an increased consumption of foundry sorts. 
Quotations delivered Sheftield are :—Derbyshire forge, 
67s. and 67s. 6d.; ditto foundry, 68s. to 69s.; Lincolnshire 
forge, 69s. to 70s.; ditto foundry, 69s. 6d. to 70s. 6d. 
Billets of any kind are almost unprocurable, as makers 
refuse to give any undertaking as to deliveries, and the 
material is extremely scarce. Basic quality is worth 
from £10 to £11; Bessemer acid, £13 10s.; Siemens ditto, 
£14 10s.; and high-carbon Siemens, £17 10s. Ingots, 
blooms and slabs are correspondingly high. Considerable 
quantities of American steel are arriving. 


Fuels. 

The past week has developed no change worthy 
of note in the state of the coal market, but the position 
of coalowners continues to strengthen. Outputs are 
going away freely. An increased tonnage for shipment 
to neutral countries has served to stiffen the market 
appreciably. The tonnage on the open market has 
shrunk of late owing to the heavy sales and delivery under 
contract, and now represents an unusually small per- 
centage of the whole. Shipment prices are higher than 
can be obtained at home. The demand for manufacturing 
purposes is being maintained at a very high level, but 
deliveries have not been made so freely of late. As 
regards small fuel collieries occupy a strong position. 
Order books are well filled and prices are strongly held. 
Current quotations at the pits are as follows :—Best 
South Yorkshire hards, ]6s. 6d. to 16s. 9d.; best Derby- 
shire hards, I6s. 3d. to 16s. 9d.; second quality, 15s. to 
15s. 6d.; steam cobbles, 15s. to 15s. 6d.; steam nuts, 
14s. 6d. to 15s. 6d. 








NORTH OF ENGLAND 
(From our own Correspondent.) 
General Conditions. 


THE conditions of trade have not undergone any 
material change for some weeks, except that a constant 
increase of pressure upon every branch of industry which 
has some connection with the making of munitions is 
being experienced. So far from the war demand relaxing, 
the opening of additional munition factories continues 
to bring more and more work to steel manufacturers. In 
the pig iron trade there has been a marked improvement 
both as regards values and business. The output available 
for the open market is now so limited that there is little 
surplus after meeting current contracts, and there is 
increasing recourse to the stock in the public store, which 
is being drawn upon at a more rapid rate than has been 
the case for months past. Even at present prices makers 
declare that Cleveland pig iron manufacture is still 
unprofitable, and they adhere, in consequence, to short 
views, and will only sell ahead for limited periods and in 
very moderate quantities. The railway service is said 
to be a little better, and as a result manufacturers are 
getting their supplies of raw material more regularly. 


The Works and Recruiting. 


The promulgation of Lord Derby’s scheme and 
the King’s stirring appeal have given a great stimulus to 
recruiting in the North of England. The artisan class is 
again providing the great majority of the recruits. In 
this large industrial area, where enormous quantities of 
munitions of war are being produced, the position is 
necessarily somewhat complicated, as in no case can men 
who are actively engaged on war work be set free to the 
colours unless efficient substitutes can be found for them. 
Much has been heard recently about ‘* hiding in the shell 
shop,” but the action taken this week by many firms 
engaged upon the manufacture $f munitions should 
effectively dispel the illusion that these firms are in any 
way parties to an attempt by eligible young men to avoid 
military service by securing employment on war work. 
The output of munitions must be maintained. That is the 
first essential to victory, and the fact is officially recognised 
by the refusal of the military authorities to enlist any 
man engaged on munition work without the express 
sanction of his employer. Considerable power is thus 
placed in the hands of the employer. Thousands of 
men whose services in existing circumstances would have 
been of immense value have been released to join the 
colours, and, consistent with the maintenance of the 
supply of munitions, employers have now resolved to 
retain the services of no man who can be spared. But 
this cannot be done without careful forethought and 
organisation. Dorman, Long and Co., for instance, have 
notified the employees in their shell department that 





while anxious to release eligible men as early as possible, 
this can only be done gradually, as the output of shells 
cannot be sacrificed on any consideration. Men who 
wish to enlist are expected to hand their names to the 
superintendent of the shell department. These names 
will be handed over to the recruiting authorities, and the 
company will advise the latter as to when the men can be 
relieved. This will be done as soon as the men can be 
replaced by other men who can do the work, but are 
unfit for service with the colours. The company further 
states that single men will be relieved first, and that 
skilled tool makers and mechanics cannot be given per- 
mission to enlist. Similar notices have been posted in 
other works. It is not unlikely. that there will be a con- 
siderable extension of the employment of female labour 
in shell-producing factories in the near future. 


Record Price for Foreign Ore. 


The extreme dearness of foreign ore consequent 
upon the great scarcity of tonnage and abnormal freight 
charges continues to be one of the outstanding features of 
the iron trade situation. The prosperity of many hematite 
firms is dependent upon an ample supply of such ore at 
reasonable prices. A steady but continuous rise has been 
in operation during the past two months, and the price 
has now reached the record figure of 33s. per ton ex ship 
Tees. Even at that exorbitant figure the material is 
not easy to obtain, everything being subject to the arrang- 
ing of vessels. Of course, many consumers have been 
enterprising enough to secure fairly large stocks for their 
works, but these will not last long at the present rate of 
consumption ; hence a desire to prepare for the late 
winter months. With the increased price of foreign ore 
another important question will come rapidly to the 
front. There are those engaged, directly or indirectly, 
in the iron industry who declare that it is possible to 
utilise Cleveland ore in place of foreign ore, and produce 
as good results. Others doubt whether the Cleveland 
material would be suitable for shell steel. The prospect of 
a trial will give a decided impetus to the Cleveland iron- 
stone industry and to the iron trade generally. 


Cleveland Iron Trade. 


Values of Cleveland pig iron have this week 
reached a higher level than for over three months past. 
The slow but steady advance of the past few weeks has 
given place to sharp rises which are symptomatic of the 
improved feeling as regards the pig iron position. Recent 
events have shown that the price of Cleveland pig of late 
has been too low and the present movement is bringing 
it to a level more consonant with the actual trade con- 
ditions. An important factor is that the existing output 
is not adequate to the demand, with the result that the 
stock in the public store is being heavily drawn upon. 
Moreover, makers have been for a long time reluctant to 
commit themselves ahead except for moderate lots in 
view of the fact that prices have been barely profitable. 
Even now, with much better prices ruling, there is no 
pressure to sell, and there is a general feeling that they 
will still further advance. The stock of Cleveland pig 
iron in the public store now totals 131,283 tons, over 7000 
tons having been withdrawn since the beginning of the 
month. No. 3 G.M.B. Cleveland pig iron is firm at 68s. 
for early delivery, and a good business has been put 
through at that figure. No. 1 is 72s.; No. 4 foundry, 
67s. 6d.; and No. 4 forge, 67s. 


Hematite Pig Iron. 


The past week has seen no alteration in the state 
of affairs in the hematite pig iron trade. The activity is 
well maintained and is likely to be so for some time to 
come. Makers hold some heavy contracts for iron and 
are sold forward to a large extent. On local account the 
consumption of iron is heavy, for steel makers have big 
requirements. On general account, too, there is the same 
state of affairs, and prospects for the future are bright. 
The business being done shows no falling off; indeed an 
increased output could be easily disposed of. Italian 
consumers are reported to be pressing for deliveries and 
to be sending steamers over to take supplies. The general 
market quotation for early delivery of mixed numbers 
of East Coast hematite pig is 110s. 


Iron-making Materials. 


There is no change of note in the foreign ore 
trade, business still being difficult to arrange, owing to the 
scarcity of suitable tonnage. Buyers are offering 32s. 6d. 
for best Bilbao Rubio of 50 per cent. quality, ex ship 
Tees, but sellers adhere to their quotation of 33s. Coke 
is temporarily stiffer, owing to the heavy demand for 
export and the shortness of supply. The advance in pig 
iron values has also conduced to the upward tendency. 
Sellers are now quoting 26s. for good medium furnace 
kinds delivered at the works. Further ovens are about 
to be started, and this will no doubt materially ease the 
position. 


Manufactured Iron and Steel. 


All steel and iron producing and _ finishing 
establishments continue to run to the utmost capacity, 
and though outputs in several sections are greater than 
ever previously recorded, deliveries are not equa] to the 
bookings. These are almost entirely on Government— 
British, French, Russian and Italian—account. All 
sectional and light materials are practically commandeered, 
with the result that very few private inquiries are being 
looked at. Export demand, particularly for the colonial 
markets, is very healthy and cannot be fully answered, 
though firms interested are doing their utmost with the 
facilities at command, anxious as they are to retain these 
connections with a view to the future. There is prac- 
tically no new business being done in railway steel, which 
at this particular period of the year usually shows an 
expansion. None of the railway companies appear to be 
building new stock and their shops are fully employed by 
the Government on the construction of various vehicles 
for the Army. Manufacturers of finished iron continue 
to be very busy. The following are among the principal 
quotations :—Common iron bars, £12 to £12 2s. 6d.; best 
bars, £12 7s. 6d. to £12 10s.; best best bars, £12 15s. 
to £12 17s. 6d.; packing iron, £8 10s.; iron ship angles, 
£12; iron ship plates, £10; iron girder plates, £10; iron 





ship and girder rivets, £13 10s. to £13 15s.; steel bars, 
basic, £11 15s.; steel bars, Siemens, £11 15s.; steel ship 
plates, £10; steel boiler plates, £11; steel ship angles, 
£9 15s.; steel sheets, singles, £11 15s. to £11 17s. 6d.; 
steel sheets, doubles, £12 to £12 2s. 6d.; steel joists, 
£9 17s. 6d. to £10; steel hoops, ordinary gauge, £11; 
steel strip, £10 15s. to £10 17s. 6d.—all ‘less the usual 
24 per cent. discount. Cast iron chairs, £4 7s. 6d. to 
£4 10s.; cast iron pipes, oe to 2jin., £7 5s. to £7 15s,; 
3in. to 4in., £6 12s. 6d. to £6 17s. 6d.; 5in. to 8in., £6 7s. 6d. 
to £6 10s:; 10in. to 16in., £6 7s. 6d.; 18in. to 2 fin, 
£6 7s. 6d.; cast i iron columns, plain, £7 7s. 6d. to £7 12s. Gd; 
floor plates, £3 10s. to £3 12s. 6d.—f.o.r. at makers’ works, 
Iron and steel galvanised corrugated sheets, 24 gauge, 
in bundles, are quoted at £17 10s.—less the usual 4 per 
cent. 


Shipbuilding and Engineering. 


It is now generally understood that shipbuiiders 
are to be allowed to devote more of their energies tu the 
production of merchant vessels. From all accounts the 
Admiralty requirements have been met in wonderful 
fashion, even by those yards which specialised upon cer {ain 
types of cargo tonnage and had to change their plant 
and re-adapt their plans to meet Government requireni: its, 
It is understood that workmen are now being released {rom 
certain of the naval establishments, and more and jjiore 
men will soon be available for purely mercantile work, 
Shipbuilders in so magnificently rising to a national 
emergency have undoubtedly widened their experience 
of various types of shipbuilding. Great activity charac. 
terises the several departments of the engineering trades. 
There is a great amount of work in progress, and firms are 
called upon to operate their establishments to the utinost 
in meeting the demands made upon them for delivery. 


The Coal Trade. 

An active inquiry is circulating in the coal 
market. Buyers are numerous, but collieries are \ ery 
fully sold to the middle of November and only require a 
steady tonnage supply to strengthen the market. for 
the small surplus output there is considerable competition 
and values generally are all tending upwards, although 
the irregularity of tonnage supply checks any pronounced 
rise. Best steams are sparingly offered, and 20s. is indi- 
cated by producers, but second-hand holders continue 
to offer limited supplies at 19s. 6d. Secondary steams are 
scarce at steady figures. Steam smalls are fairly abundant, 
but holders decline to make any concessions in price. 
Gas coals are scarce and strongly held, secondary grades 
having been advanced 6d. per ton. The demand for 
coking and smithy coals shows a distinct improvement 
and supplies are becoming scarce. Quotations are as 
follows :—Northumberlands: Best Blyths, 19s. 6d. to 
20s.; second Blyths, 16s. 6d.; unscreened, 15s. to | tis.; 
best smalls, lls. 6d.; households, 20s.; bunkers, 15s. (id. 
to 16s. 6d.; Tyne prime steams, 18s. 6d. to 19s.; Tyne 
second steams, 17s.; special Tyne smalls, 13s. 6d. to I4s.; 
ordinary smalls, 11s. Durhams: Best gas, 19s. 6d. to 
20s.; second gas, 16s. 6d. to 17s. 6d.; special Wear gus, 
20s.; smithy, 16s. 6d. to 17s.; coking unscreened, |s. 
to 17s.; coking smalls, lds. 6d. to 16s.; ordinary un- 
screened bunkers, 15s. 6d. to 16s.; best bunkers, | 6s. tid.; 
foundry coke, 28s. to 32s. 6d.; furnace coke, 26s. to 25s.; 
gas coke, 27s. to 30s. 


Cleveland Miners’ Wages. 


The wages position in the Cleveland ironstone 
industry was further discussed at a conference of the 
mineowners’ and men’s representatives this week, and 
it was agreed that 6.75 per cent. should be regarded as 
the amount of advance which would have accrued to ihe 
men under the last ascertainment if the special advance 
of 15 per cent. had not been conceded in May last under 
the Prime Minister’s award. Under this settlement the 
district percentage will remain at 46} for the next three 
months, 








SCOTLAND. 
(From our own Correspondent.) 
Trade Conditions. 

As time goes on it is becoming increasingly 
evident that the demand for material for Government 
requirements can only be adequately met at the expense 
of the mercantile trade. While everything possible is 
being done to increase outputs there is no doubt that if 
the maximum production has not yet been reached it is 
very nearly so. Furnaces, forges and mills, while working 
day and night, week in, week out, are still unable to 
satisfy the demands of the Allied Governments. No 
doubt the installation of additional plant will always 
bring some improvement, but, on the other hand, it 
must be remembered that there are limitations in this 
direction on account of the scarcity of labour. Additional 
machines mean additional workers, and there is already « 
famine in the land in this respect—at least so far as skilled 
workers are concerned. Prices of materials are advanciny 
and in this respect hematite, which is the principal factor 
in the situation, promises soon to reach the 110s. per ton 
level. The demand for all classes of finished material is 
such that consumers are willing to pay in order to secure 
delivery, and after all the price of an article is the return 
obtained for it in the open market. America, too, is in 
an unusually good position, and the syndicated sellers 
there never err on the side of cheapness, unless when the 
absence of business dominates the position. At present 
there are something like 5,000,000 tons of unfulfilled 
orders on the books of the United States producers, and 
this of itself is a guarantee that prices are unlikely to gv 
down for a long time to come. The prevailing rates oi 
freights, also, are a serious item, and while great efforts 
are being made to establish a more normal standard, 
there seems little hope of a reduction of expenses in this 
direction at present, in view of the great lack of carrying 
tonnage. 


Shipping. 


Considerable activity exists in the shipping 
trade, particularly at Glasgow harbour, where good general 
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pusiness is reported. The chief item among imports a few cases 7s. 6d. per ton. But the difficulty with buyers 
during the past week was 20,000 tons of timber, partly THE MIDLANDS AND STAFFORDSHIRE. to-day was to find any ironmaster who could give early 
It must be confessed 


due to two full cargoes from the St. Lawrence. Other 
imports of note were 4910 tons of nickel ore, 3900 tons oil, 
1 18,000 tons of iron ore. Exports included 4500 tons of 
jron and steel to France, about 400 tons of locomotives to 
Sout! America and several good cargoes of coal to France. 
two old Clyde sailing ships are reported to have changed 
hands recently. One, originally the Cloch, sold out of 
Jocal register in June, 1909, for about £3500, has now 
realised £6000, and the other, originally the Pass of Leny, 
sold out of local register in March, 1909, for about £2300, 
has realised about £6250. The following item is reported 
from America :—There was delivered to her owners on 
August 3ist last by the American Shipbuilding Company, 
Lor: Ohio, a 10,000-ton ore steamer, 550ft. by 60ft. 
by 3ift., with triple-expansion engines of 1800  horse- 
pow » and costing about £100,000, the building of which, 
from signing of contract, was completed in 134 working 


anc 


day 


Pig Iron. 

There is nothing new of importance to report 
with regard to the Scotch pig iron trade. The number of 
furnaces in blast in Scotland at present is seventy-one, 
one less than in the preceding week and the same as in 
the corresponding week last year. Makers are still deliver- 
ing Jarge quantities of hematite to home consumers, 
but among ordinary qualities foundry iron is particularly 
New business is quiet, and confined to limited 
quantities. Shipments during the past week amounted 
to 2849 tons, being 681 tons more than in the same week 
last year. The warrant market has not been so active, 
the total turnover not exceeding 14,000 tons. Prices, 
however, have gradually advanced, and Cleveland iron 
closed at 66s. 2d. per ton cash buyers, a gain of Is. per 
ton on the week. 


slow 


Quotations. 
The prices of Scotch makers’ iron are quoted 
as fc.llow :—Monkland, f.a.s. at Glasgow, No. 1, 79s.; 
No. 3, 78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, 


, 





No. I, 82 No. 3, 78s.; Clyde, No. 1, 84s. 6d.: No. 3, 
79s.; Gartsherrie, Summerlee, Calder and Langloan, 
Nos. 1, 8 Nos. 3, 80s.; Glengarnock, at Ardrossan, 








No. 1, 8 No. 3, 80s.; Eglinton, at Ardrossan or Troon, 
No. 1, 80s.; No. 3, 798.: Dalmellington, at Ayr, No. 1, 
SIs.; No. 3, Shotts, at Leith, No. 1, 85s.; No. 3, 
S0s.; Carron, at Leith, No. 1, 86s.; No. 3, 81s. per ton. 


79s.; 


Finished Iron and Steel. 


Steel makers report that there is no abatement 
in the demand for steel material. The various centres 
are working at their full capacity, with Government 
requirements absorbing practically the whole of the out- 
puts. The only department where there is any evidence 
of easier conditions is that for heavy sheets, where it is 
now possible to arrange delivery within a reasonable 
period. Ship plates are quoted £10 10s., boiler plates 
{10 15s. to £11, and angles £11 5s. per ton. Black 
sheet makers are inundated with orders for heavy gauges, 
and are not able to cope with the demand. On the other 
hand, the light gauges are still very quiet in consequence 
of the dearness of spelter, which is affecting the demand 
for galvanised corrugated sheets. The price quoted for 
sin. Sheets at present is round about £12 5s. per ton. 
Makers of malleable iron products are very busy, both in 
their iron and in their steel departments, and have specifi- 
cations in hand in sufficient quantity to ensure full activity 
for a long time ahead. *‘ Crown’ iron bars are quoted 
£11 10s., less 5 per cent. for home delivery and £10 17s. 6d. 
for export, while steel bars are about £12 10s. and 
£11 17s. 6d. per ton for home or export delivery respec- 
tively. Iron and steel tube makers have a large amount 
of work on hand for home consumption, but the export 
trade is far from satisfactory. 


Scotch Iron and Steel Imports. 

The following is a list of imports of iron and 
steel materials into Scotland during the month of Sep- 
tember last :—Iron bars, angles, &e., ex United States 
and Canada, 6 tons, value £50. Steel bars, angles, &c., 
ex Continent, 20 tons, value £275; ex United States and 
Canada, 1954 tons, value £17,258. Iron and steel hoops 
and strips, ex Continent, 2 tons, value £22; ex United 
States and Canada, 317 tons, value £3571. Lron and steel 
ship, bridge, boiler and other plates, ex Continent, 
29 tons, value £510; ex United States and Canada, 
1115 tons, value £17,454. Totals, ex Continent, 51 tons, 
value £807: ex United States and Canada, 3392 tons, 
value £38,333. 








The Coal Trade. 

There is an improved tone in the Scotch coal 
trade all round. Collieries in the West of Scotland are 
well supplied with orders for both round and small coal, 
and values are hardening. The position in Fifeshire is 
more satisfactory, particularly in regard to round coal. 
‘Tonnage also is more plentiful. Quotations in this district 
also are tending higher. Business in the Lothians is 
good, Collieries are fully booked for some weeks ahead. 
All qualities of coal are in brisk demand at enhanced 
values. The aggregate shipments from Scottish ports 
during the past week amounted to 218,955 tons, com- 
pared with 214,096 tons in the preceding week and 242,402 
tons in the corresponding week of last year. Ell coal is 
quoted, f.o.b. at Glasgow, 17s. 6d. to 18s.; splint, 18s. 
to 24s.; navigations, 19s. to 21s.; steams, 15s. to 17s. 6d.; 
treble nuts, 18s. to 18s. 6d.; doubles, 17s. 9d. to 18s.; 
singles, 16s. 3d. to 16s. 6d.; best screened navigation coal, 
f.o.b. at Methil or Burntisland, 20s. to 22s.; best steam 
coal, f.o.b. at Leith, 17s. to 18s. per ton. 


Scottish Miners’ Wages. 

A meeting of the Scottish Coal Trade Concilia- 
tion Board was held in Glasgow during the past week 
to consider the miners’ claim for an increase in wages 
to the extent of 18} per cent. on the 1888 basis, equal to 
‘Nd. per day. Three increases of pay have been granted 
to the mine workers since May last, bringing their present 
rate of wages up to 8s. 6d. per day. The Board failed to 
arrive at an agreement, and the meeting was adjourned 
till November 8th. 





(From our own Correspondent.) 


Rally in Pig Iron. 
ALL attention this week centres in pig iron. 
There has been a very marked rally in prices, and to-day’s 
values of forge iron show fully 2s. to 3s. per ton, and as re- 
gards some brands, 3s. to 4s. per ton advance upon a fort- 
night to three weeks ago. The improvemens first showed 








itself a week prior to the recent quarterly meeting of the 
trade, and it has been continuous. It is particularly 
satisfactory to the trade in the Midlands, therefore, that 
the rally has occurred quite independently of any influences 
from Scotland or the North-East Coast. The occurrence 
now of almost boom conditions there is very welcome, and 
materially tended to support the Midland revival on 
‘Change in Birmingham this (Thursday) afternoon. The 
commoner classes of forge iron are those in which re- 
animation is most marked. Northamptonshire grey forge 
pigs were offered on “Change (Thursday) in Birmingham 
at 65s, 6d. and 66s., though these prices were rather higher 
than buyers were prepared to pay. Derbyshire buyers 
were quoting 67s. 6d. to 68s. 6d. Business has been done 
during the past few days at lower figures, but the minimum 
quotation on the market was 67s. 6d. Staffordshire part- 
mine of forge quality was quoted 67s. 6d. to 68s. 6d. per ton 
to-day, and common Staffordshire cinder iron 65s. to 66s. 
minimum. Some makers alike of Midland and Stafford- 
shire ircns asked from Is. to 2s. per ton in excess of the fore- 
going prices. It was difficult at present to realise these 
advances. Makers, however, believe that the market has 
now entered upon a big and immediate upward movement. 
They therefore refused to sell at figures which many buyers 
called ** reasonable,”’ preferring to hold their iron for a few 
weeks longer rather than sacrificing greater profits which 
they confidently believe are not far distant for their 
industry. The entire pig iron market to-day was much 
stronger than for a long time past. Best Staffordshire pigs 
do not, however, yet show improvement, except as regards 
some of the cold blast makes. Prices of all-mine iron were 
quoted : Hot air sorts 102s. 6d. per ton, special all-mine 
130s. per ton, and cold biast 150s. per ton. 


Forge Ironmasters to Buy Pigs. 

It is generally believed that forge ironmasters 
will shortly be seen rushing into the market to secure con- 
siderable common or second-class pig iron supplies in 
advance of requirements—a condition of things to which 
the Midlands and Staffordshire pig iron market ‘has for 
several months past been quite a stranger. Another blast 
furnace has during the past few days been blown out in 
Northamptonshire, an event which reduces the local output 
by some 500 tons per week. The labour difficulty, rather 
than a deliberate move to curtail production, seems to be 
the reason for the blowing out of the furnace. Blast 
furnace owners’ position as regards dearer prices is being 
assisted by the rise in coke, values of this blast furnace 
material this afternoon being fully 2s. per ton increased on 
the recent average. Some hard coke salesmen demanded 
3s. increase. Prices are named as 20s. to 23s. per ton 
delivered to furnaces in this district. These figures refer 
to South Yorkshire and Derbyshire and North Stafiord- 
shire hard cokes, which are the descriptions mostly used 
up in furnaces of this district. 


Fresh Activity in Manufactured Iron Prices. 


The signs of a new buying movement in manu- 
factured iron with which the last quarter of the year 
opened are confirmed by the week’s experience. Values 
are again advancing, the tendency being strengthened 
by the increased drafts on productive capacity implied 
by the large needs of the Government, and materially 
also by the advances in the pig iron market. On Birming- 
ham Exchange to-day—Thursday—quotations were up 
in most of the branches of the rolled iron trade, though 
the increases at present are quite modest. Rolled iron- 
masters are very anxious in South Staffordshire not to 
overdo the market or to frighten off by too hasty advances 
the larger buying movement which appears certain to be 
experienced by the Staffordshire and Midland finished iron 
trade in the closing two months of 1915. To-day’s increases 
in selling rates were not therefore generally more than 
2s. 6d. to 3s. 9d., or in a few cases 5s. per ton. The advances 
chiefly had reference to merchant qualities of the manu- 
factured iron, particularly bars, hoops, strips and some 
other small sizes. Your correspondent was particularly 
struck by the fact that makers generally were very firm 
in their dispositions, and consumers with requirements 
to cover had no alternative but to pay the advances. 
There is a fair amount of material already bought, the 
bulk of the output of some works being sold for some 
months ahead. The tendency is to limit forward business, 
the market being noticeably free from speculative influ- 
ences. The new official standard of £13 10s. as the price 
of Staffordshire marked bars does not fully represent the 
limits of actual business; in fact, it is not much above 
the price obtainable for high quality unmarked bars. 
There has been a further firming up during the past week, 
and South Staffordshire merchant bars now command 
about £11 15s. Nut and bolt iron is correspondingly 
dearer, being quoted at £11 2s. 6d. to £11 5s., delivered in 
the Darlaston district. Small rounds—three-eighths 
basis—are being sold up to £12 7s. 6d. Steel rounds run 
about 10s. above this figure. Some descriptions of iron 
bars and small iron have been disposed of from four to 
six months ahead, and the tone is strong. Hoops, iron 
and steel, were officially quoted £12 15s. to £13 15s., 
with many makers demanding 5s. increase, making the 
new figures £13 to £14 per ton. Gas tube strip was 
£11 15s. minimum, plenty of sellers in this department 
also refusing to sell except at a rise of 5s. per ton, bringing 
the quotation for anything like early deliveries to £12 
per ton. 


Early Deliveries and their Importance. 


In all departments of the finished iron market 
the matter of early deliveries was the one governing factor 
regulating selling prices.. Firms who were able this after- 
noon to promise quick supplies assured me that they were 
experiencing not the slightest difficulty in getting 5s. 





per ton advance above “ official’ basis prices, and in not 





supplies as a contract sine qua non. 
that the whole crux of the matter of prices realised lay 
just here. Ten men out of every twelve on Birming- 
ham Exchange were agreed that this was to-day’s market 
situation. And the position was a critical one. Slit 
nail rods to-day were quoted £12 10s. to £13 10s. and 
angles £11 per ton. 


Galvanised Iron. 

The market remains firmer for galvanised sheets, 
with a minimum price of £17 10s. for 24 g., while best 
brands command about £19 10s. to £20 10s. The inquiry 
is still on an improved scale, but exports fall a long way 
short of the normal. India, Australasia and South Africa 
are all on the market for small supplies, and with a fair 
amount of buying at home values are higher. Painted 
sheets are quoted £12 10s.; best thin stamping sheets, 
cold rolled, £14 to £15; working up sheets, £13 10s.; 
and finished black plates, £14 to £15 per ton. The higher 
price of black sheets gives a tone to the market and should 
prevent any relapse in quotations of galvanised sheets. 
Demand is estimated to be about equal to 50 per cent. of 
the pre-war requirements. Black sheet—raw material— 
prices are quoted £11 5s. to £11 10s. for 24 w.g. sheets. 


North Staffordshire Steel and Iron Revival. 

There is great congestion at the steel works in 
North Staffordshire this week. Local manufacturers have 
so many orders on the books and so many inquiries are 
flowing in that work is in considerable arrears. <A _ big 
portion of the work is for shell steel, but outside firms which 
are doing work in connection with the war are pressing 
for deliveries of sections and joists. It is impossible to 
expedite these orders, as the works are already going at 
full pressure. Ordinary consumers find it practically 
impossible to obtain execution of orders. Business in 
finished iron is very strong, and ironmasters are in the 
position of being able to choose their own business. 
“Crown” bars cannot be bought under £12, and iron 
plates are £13 to £13 5s. a ton. Marked bars are being 
sold at a premium on the quoted price of £12 10s. Pig 
iron is stronger, local smelters requiring from Is. 6d. to 
2s. a ton on last week’s prices. Stocks are being kept 
low. There is a brisk demand for all classes of coal, and 
if a bigger output were available more could be sold. 
Coal for shipment is delayed in delivery, owing to the 
congestion of traffic, and manufacturers’ orders are often 
subject to delay. e 


The Coal Trade. 

Coal is a great trade at date at the whole of the 
Cannock Chase collieries and also at the collieries on the 
newer side of the South Staffordshire district around 
West Bromwich and thereabouts. Supply, alike of 
domestic and ironworks and manufacturing qualities, is 
considerably below the demands of the market, and in 
some quarters there is a good deal of anxiety about the 
matter. Great difficulty is already being experienced by 
ironmasters in some localities in obtaining adequate 
deliveries of steam fuel. Merchants also report that the 
house coal collieries are returning a large proportion of 
the orders offered them, being quite unable to accept them 
with any reasonable expectation of being in a position to 
fill the contracts. Under all these circumstances, it is 
not to be wondered at that coal prices remain very dear 
and are certain to go higher. Ironworks, mill and forge 
coal is quoted on the Birmingham market this week at 
15s. to 16s. per ton, rough works slack at 10s. 6d. to 12s., 
and house coal lumps 19s. to 21s.—-all pithead prices, it 
must be borne in mind. Colliery owners on Cannock 
Chase and in nearly all other parts of the South Stafford- 
shire district still complain seriously of the absenteeism 
of the miners from the pits on the first two days of the 
week, and to this cause the current shortness of output is 
mainly attributed. At many of the collieries the absentee- 
ism on these days reaches 20 per cent. of the pits’ com- 
panies. Certain of the owners in the Cannock Chase 
district have just resolved in future to post up the names 
of the collier * slackers”’ in the colliery offices with a 
view of bringing about some sort of improvement in the 
attendances. 





Labour Famine in Birmingham. 


Birmingham manufacturers’ apprehensions that 
the new recruiting campaign would still further thin their 
staffs have been justified. Again it is the artisan class 
which is supplying thé great majority of the recruits, and 
those employers whose Government orders do not justify 
the issue to them of ‘‘ war service ’’ badges have lost 
another very considerable proportion of their men. To- 
day in the city there is practically no labour unemployed, 
whether skilled, partially skilled, or unskilled, and unless 
some new source can be tapped it is futile to talk of replac- 
ing young men by older men or by women. The available 
‘*man power ”’ of which we have heard so much in a rather 
different connection—and woman power—seems to be 
already fully employed. 


The Birmingham Bouiton and Watt Relics. 


The Boulton and Watt collection of relics, which has 
been recently presented to the city of Birmingham by Mr. 
George Tangye, was formally opened by the Lord Mayor a 
few days ago. Mr. George Tangye said that the present 
collection related more particularly to business dealings of 
the firm, and contained principally drawings, letters, parch- 
ments, and books. Whatever interest might attach to 
the workshop, it would seem that that collection was of 
much greater importance to the technical man and the 
student. There were two Watt collections in existence. 
He secured the collection which Birmingham was now to 
possess some years ago, when Boulton and Watt’s work« 
at Soho came under the auctioneer’s hammer, and thus 
forestalled the possibility of its becoming the property 
of some enthusiastic American collector. Feeling that 
Watt and Boulton were so closely associated with Bir- 
mingham, he decided that Birmingham was the right place 
for the collection to remain in. He might lay claim with 
pride to some personal connection with the firm of Boulton 
and Watt in the fact-that his grandfather took an active 
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share with William Murdock, more than a hundred years 
ago, in erecting and putting to work in Cornwall the largest 
pumping engine that the firm had made up to that date. 
The Lord Mayor, in declaring the collection open, said it 
was particularly appropriate in many ways that such a 
collection as that, reminding them of and instructing them 
in the doings of the great captains of industry of the city 
nearly two centuries ago, should be presented to them by 
Mr. George Tangye. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

THE general conditions governing the coal trade 
have not undergone any material change since I wrote a 
week ago. The predominant factor in the situation is 
that of tonnage, and as supplies have not improved to any 
appreciable extent it follows that the market remains 
practically unaltered. Although the conditions are not 
such as to create a cheerful spirit, colliery owners and 
merchants accept the position with good grace, and take 
things very philosophically, hoping that before very long 
there will be a turn in the tide, and that tonnage will come 
along more freely and enable pits to be worked with more 
regularity. So far, however, high rates of freight out- 
wards have not attracted much additional tonnage to this 
district, but it is regarded as only a question of time before 


such a desirable’ result is seen. Many collieries have, 
through shortage of wagons, had to work short time 


recently, and the question has been raised informally as to 
whether some steps could not be taken by a number of 
collieries which do not supply Admiralty coals, for restrict- 
ing output instead of allowing a continuation of the present 
spasmodic stoppages. Nothing definite concerning such 
a movement is known, and it is very doubtful whether it is 
contemplated, as numerous difficulties 
would be certain to arise. The probability is that it is 
nothing more than gossip. A little interest was created 
last week-end by the fact that leading coalowners were 
asked to quote for 50,000 tons of double-screened best 
steam coals on behalf of the Greek Government, and from 
the very fact that the inquiry was received it was concluded 
that there was every probability of Greece before long 
joining the Allies. The Admiralty authorities raised no 
objection to firms tendering, which, of course, is a different 
thing to allowing the coals to be shipped. Tenders were 
asked for on geet amg: the intention of the Greek authori- 
ties being, if purchase and delivery are effected, to trans- 
port the coals in Greek tonnage, which a few weeks ago 
was commandeered by the Greek Government. Shipment 
is to take place in the course of the next fortnight or so. 
The prices tendered have, it is understood, been forwarded 
to Athens, and it is not expected that anything definite 
will be known before the end of this week. Under any 
circumstances it is recognised that nothing can come of the 
tenders unless the relations between the Allies and Greece 
are much more favourable than exist at present. Colliery 
owners are not without hope that before long there will be 
a better demand for coals from this district on behalf of the 
Italian Government. Contracts which were entered into 
some months ago by the Italian Government for American 
coals are believed to be nearing completion, and conse- 
quently Welsh owners look forward to being able to recover 
substantial business. The question of the reduction of the 
period of credit from thirty to fourteen days in respect of 
coals sold from now on for shipment from January Ist 
next has again been discussed. A committee representing 
the Chamber of Commerce and a committee representing 
the colliery owners have had a meeting, but the position 
still remains the same. There are several well-known firms 
which are not associated with the movement for altering 
the present conditions, and will not be bound by any deci- 
sion, as they prefer to be free to sell coals on whatever basis 
suits them best, but by far the majority of owners are 
agreed upon payment being made in fourteen days as 
against thirty days. The only modification which they 
are prepared to concede is that buyers should have some 
voice on the question of whether payment should be in 
fourteen days or by cash against invoice. In the first place 
the owners stipulated that this alternative should alone be 
decided by the seller, but they are now inclined to give 
way on this point and allow the buyers to have a word in 
the matter. 


even seriously 


Coal Exports. 


Foreign shipments last week marked a further 
decline on the quantities despatched in the preceding 
weeks, the chief difficulty being undoubtedly tonnage. 
The exports from Cardiff, Newport, Swansea, and Port 
Talbot was only 307,949 tons, a falling off of 32,209 tons on 
the corresponding week of last year, when the total was 
340,158 tons. From the port of Cardiff alone the quantity 
sent away was 162,263 tons, or 44,075 tons below the figure 
twelve months ago. Of this total 12,223 tons went to 
Genoa, 11,883 tons to Port Said, and 11,174 tons to 
Bordeaux. Newport cleared 45,942 tons, which was 
17,382 tons less than a year ago, but Swansea did compara- 
tively well, and shipped 85,887 tons, which was 23,664 tons 
more than the corresponding period of 1914. Port Talbot 
cleared 13,857 tons, which marked an improvement of 
5584 tons. 


Labour Items. 


Sir Laurence Gomme, the arbitrator appointed 
by the Board of Trade to settle disputes in the South 
Wales coal field arising out of the new agreement, sat at 
Cardiff on Tuesday to decide a point of principle relative 
to the payments due to undeground day wagemen, who 
claimed that under the new settlement the rules of Lord 
St. Aldwyn’s award, which specified that they would not 
be entitled to the minimum wage unless they worked five- 
sixths of the time, did not apply to them. They claimed 
that they were entitled to the new rates, independent of the 
rules. Mr. James Winstone, president of the Miners’ 
Federation, said that 15 per cent. of the workmen were 
affected. The owners strongly urged that the rules should 
be maintained, because they were really the safeguard of 
the owners that the workmen would do their best. They 
pointed out that the rules of Lord St. Aldwyn imposed a 





penalty upon those workmen who did not work con- 
scientiously, and in their opinion it would be very inadvis- 
able to remove that penalty. The arbitrator reserved his 
decision. A further meeting has taken place between the 
committee appointed by ax Coalowners’ Association and 
the representatives of the Colliery Enginemen, Stokers’ 
and Craftsmen’s Association to consider the proposal of 
the latter for an improvement in the conditions of employ- 
ment of craftsmen. Mr. Deakin, on behalf of the owners, 
repeated the intimation that they could not agree to give 
a general advance in the wages of craftsmen, but they 
would be willing to consider any special case at individual 
collieries where the Engine men’s Association considered 
that the rates were lower than the average rates of the coal- 
field. If the enginemen’s representatives would supply a 
list of such cases the matter would receive consideration. 
The enginemen’s representatives promised to endeavour 
to comply with the request. Mr. James Winstone (pre- 
sident of the Miners’ Federation) has intimated that he 
proposes taking into court next month about twenty cases 
in which it was understood the war bonus should be paid 
to men on compensation. As the question is one of 
general importance, any costs incurred on the miners’ side 
would be paid by the Central Council. 


Current Business. 


There has been practically no change in the 
market so far as fresh business is concerned. Shipments 
have been wholly on contract account, the high freights 
ruling operating against merchants accepting fresh risks. 
The market for both large and small coals is weak for 
early loading, but no worse than a week ago. Values are 
also quite as unsettled, and are dependent entirely on 
individual bargaining and the position of the buyer. 
Stocks of coal are excessive, and in order to clear sufticient 
wagons to keep pits running sellers show readiness to cut 
prices in some cases, but in others owners have been 
compelled to resort to stoppages. These, however, have 
not been as numerous this week as last. Owners are 
inclined to look rather more hopefully to the future, more 
particularly in the case of the better class coals, Stems 
have filled up better, while the Admiralty authorities 
are shipping rather more freely. Ordinary 
Admiralty large are, however, not worth more than about 
18s. for prompt shipment. Dry coals remain about steady, 
while Monmouthshires do not display quite the acute 
depression of a week ago. Best black veins are about 
17s. 6d. to 18s. and Western Valleys are about on a level 
with Eastern Valleys, about 17s. Bituminous coals are 
quiet, but do not move much. A fair business is being 
done in washed nuts, which are as firm as anything in 
the market. Small coals are very irregular, and shippers 
able to take a fairly large quantity for immediate loading 
have been able to secure very favourable terms, even as 
low as 5s. for good cargo sorts. In the ordinary way, 
however, quotations range from 7s. up to 9s., but these 
figures are purely nominal. Bunker qualities are offered 
at lls. for best, but buyers can generally get on at a lower 
figure for prompt shipment. Patent fuel continues about 
25s. to 28s., but the market is quiet, while pitwood is 
very firm at 43s. to 44s., even higher figures being indicated, 
as supplies are so scarce. 





second 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 18s. to 19s.; ordinaries, 
17s. to 18s.; best drys, 23s. to 24s.; ordinary drys, 20s. 
to 22s.; best bunker smalls, 10s. to Ills.; best ordinaries, 
9s. 6d. to 10s.; cargo smalls, 8s. to 9s.; inferiors, 7s. to 
8s.; washed smalls, 14s. to 16s.; best Monmouthshire 


black vein large, 17s. 6d. to 18s.; ordinary Western Valleys 











17s. to 17s. 6d.; best Eastern Valleys, 16s. 6d. to 17s.; 
seconds, Eastern Valleys, 16s. to 16s. 6d. Bituminous 
coal: Best households, 23s. to 24s.; good households, 
22s. to 23s.; No. 3 Rhondda large, 20s. to 21s.; smalls, 
14s. to 15s.; No. 2 Rhondda large, 15s. to 16s.; through, 
13s. 6d. to 14s.; smalls, 10s. to Ils.; best washed nuts, 


25s. to 27s. 6d.; seconds, 22s. to 24s.; best washed peas, 
20s. to 21s.; seconds, 18s. to 19s. Patent fuel, 25s. to 28s. 
Coke: Special foundry, 40s. to 42s.; good foundry, 37s. 
to 38s.; furnace, 28s. to 32s. Pitwood, ex ship, 43s. to 


44s. 
LATER. 


There has been no movement of any note in the coal 
market, both large and small coals being easy for prompt 
loading, with the exception of dry large qualities, which are 
steady. The tonnage position shows no improvement, but 
my statement of a week ago that the question is under con- 
sideration by the Government authorities is borne out by 
an announcement made at a meeting of the Cardiff 
Chamber of Commerce on Wednesday, when the chairman, 
Mr. F. Fifoot (vice-president of the Chamber), said that 
their president (Mr. T. E. Watson) was away on very 
important business. The question of colliery stoppages 
through lack of tonnage had been considered at several 
meetings of the Council of the Chamber, and its president 
was working hard in assisting to remedy this very serious 
menace to the trade of South Wales. He hoped that 
shortly Mr. Watson would be in a position to call the mem- 
bers together and report very fully on the action that had 
been taken. Coalowners and merchants will welcome 
some course that will provide a better supply of tonnage. 
The scarcity is indicated by the continued advance in out- 
ward freight rates, as much as 45s. being paid for Genoa, 
option Savona Leghorn, and 47}f. for Algiers. The pit- 
wood market is very strong. Supplies are so scarce that 
importers can secure their own price, and 46s. to 47s. is 
asked. 


Newport (Mon.). 


The market in Monmouthshires has not shown 
any movement of note, but the rather improved tonnage 
position has averted further weakness in some descrip- 
tions. There is practically no business ahead, and buyers 
are content to pick up spot lots which are obtainable on 
more favourable terms than are quoted for loading ahead. 
Pit stoppages have not been so numerous as was the case 
last week, the better tonnage arrivals over last week-end 
having helped a number of colliery owners out of their 


difficulties. Approximate quotations :—Steam coal: Best 
Newport black vein large, 17s. 6d. to 18s.; Western 











Valleys, 17s. to 17s. 6d.; Eastern Valleys, 17s. to 17s. 6d.; 


other sorts, 16s. to 17s.; best smalls, lls. 6d. to 128.3 
seconds, Ils. to Ils. 6d. Bituminous ‘coal : Best house. 
23s. to 24s.: seconds, 21s. to 22s, Patent fuel, 26s. to 
28s. Pitwood, ex ship, 43s. to 44s, 

Swansea, 


Although fresh business this week has not shown 
marked activity, tonnage arrivals have been more satis. 
factory, with the result that values have kept very ste ady, 
Anthracite qualities are by no means in plentiful supply, 
as colliery salesmen are so well booked up for large and 
machine-made dese ‘riptions, and any lots that came on the 
market met with a ready demand. Swansea Valley coals 
were rather scarce, and as the inquiry is good, values in 
some cases were harder. Machine-made nut coals were 
more difficult than ever to obtain, and quotations were 
very firm. Rubbly culm and duff were slow to move off 
and were easy. Steam coals were very quiet. Approxi- 
mate values :—Anthracite: Best malting large, 3tis. 


36s. 6d.; second malting large, 34s. to 35s. 6d.;) big vein 
large, 34s. to 35s. 6d.; red vein large, 27s. 6d. to 28s. bd. 
machine-made cobbles, 41s. to 43s.; French nuts, 43s. tid, 


stove nuts, 42s, to 43s. 6d.; beans, 32s. to 33s. tid.; 
to 20s.; rubbly culm, 8s. 9d, 


to 46s.; 
machine-made large peas, 1¢ 










to 9s. 3d.: duff, 2s. 6d. to 3s. Steam coal: Best large, 
19s. 6d. to 24s.; seconds, 17s. to 18s. 6d.; bunkers, | 4s, 
to l5s.; smalls, 7s. to 9s. Bituminous coal : No. 3 Rhondda 
large, 23s. 3d. to 25s. 9d.; through and through, 19s. 6d, 

. smalls, 15s. 3d. to 16s. 3d. Patent fuel, 23s. td, 


s. 6d. 


Tin-plates, &c. 


Representatives of the South Wales steel trade 
met recently at Swansea to receive five gentlemen repre- 
senting the French Steel Commission for Munitions, when 
the question was discussed of steel supplies for France. 
It was pointed out that what was chiefly required were 
rounds and billets, and the quantity needed was between 
4000 and 5000 tons per week. It was stated that there 
might be difficulty in providing this quantity, the 
larger portion of South Wales steel consisted of flat plates. 
Certain mills are able to turn out at once the steel required, 
but in other cases they would have to be adapted. The 
meeting appointed an executive to assist the deputation, 
and it was reported that before very long the supply 
would be up to the demand. The question of the increase 
in steel production is very important, seeing that at the 
present time it barely meets the demand of the sheet and 
tin-plate industry of South Wales. To reduce the supply 
by the diversion of 4000 to 5000 tons per week for war 
purposes is very serious, unless the workers engaged in 
the production of steel in South Wales increase their efforts 
to improve the output. Tin-plates this week are distinctly 
firmer. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate and other quota- 
tions :—I.C., 20 14 112 sheets, 19s. 6d. to 20s.; 
LC., 28 x 20 56 sheets, 20s. to 20s. 6d.; I.C., 28 20 

112 sheets, 39s. 3d. to 40s. 3d.; I.C. ternes, 28 20 
< 112 sheets, 35s. 6d. to 36s.; galvanised sheets, 24 g., 
£19 in bundles. Block tin, £154 15s. per ton cash, 
£154 15s. per ton three months. Copper, £72 per ton 
cash, £72 10s. per ton three months. Lead: English, 
co 15s. per ton; Spanish, £25 7s. 6d. per ton. Spelter, 

2 per ton. Iron and steel: Pig iron: Standard iron, 
ra 14d. per ton cash, 67s. 6d. one month; hematite 
mixed numbers, £5 per ton cash, £5 0s. 6d. one month ; 
Middlesbrough, 67s. 74d. per ton cash, 68s. one month ; 
Scotch, 73s. 6d. per ton cash; 74s. one month; Welsh 
hematite, nominal ; East Coast hematite, nominal ; West 
Coast hematite, nominal. Steel bars: Siemens, £8 per 
ton; Bessemer, £7 15s. to £8 per ton. Steel rails, heavy 
sections, £9 2s. 6d. per ton. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


39, Victoria- 
8 p.m. 


OF ENGINEERS.— 
‘ by W. B. Prince. 


Juntor INSTITUTION 
street, S.W. ‘* Electric Clocks,’ 
Tue University oF Lonpon.—University College, Gower- 
street, W.C ‘Electric Heating and Electric Furnaces 
(Lecture I.), by Professor J. A. Fleming, F.R.S. At 5 p.m. 
Tue Nortru-East Coast InstiruTion oF ENGINEERS 
In the Literary and Philosophical Society's 


THE 


AND 


RS. 
Rooms, Westgate-road, Ne weastle-on-T yne. Annual general 
meeting and conversazione, At 7.30 p.m. 
SATURDAY, OCTOBER 30TH. 


ENGINEERS. — At 
“The Use 
Thompson. 


ELECTRICAL 
Discussion on 
by Mr. T. ¢ 


THe AssocraTION OF MINING 
the University College, Nottingham. 
and Abuse of Oils on Mining Plant,”’ 
3.30 p.m. 

TUESDAY, NOVEMBER 2yp. 

Tue INsTITUTION oF CrviL ENGINEERS.—Great George St., 
Westminster, S.W. Address by Mr. Alexander Ross. At 8 p.m. 

Tue Réntcen Socrety.—At the Institution of. Electrical 
Engineers, Victoria Embankment, W.C. Presidential address 
by Mr. J. H. Gardiner. At 8.15 p.m. 

THE ASSOCIATION OF SUPERVISING A 
Bride’s Institute, Bride-lane, E.C. ‘* Accumulators, 
R. Rankin. At 8 p.m. 

Tue INsTITUTE OF MARINE ENGINEERS.—The Minories, 
Tower Hill, London, E. ‘‘ Development of Mechanical Ventila- 
tion, Hygienically Above Ground, Underground and Under- 
deck,” by Mr. James Keith. At 7 p.m. 


WEDNESDAY, NOVEMBER 3rp. 
THE INSTITUTE OF SANITARY ENGINEERS.—At Caxton Hall, 
Westminster. “‘ Disposal of Night Coil by Distillation,” by 
Mr. James Menzies. At 7.30 p.m. 


THURSDAY, NOVEMBER 4ru. 

THe INSTITUTION OF AUTOMOBILE ENGINEERS : GRADUATES 
Section.—At 28, Victoria-street, S.W. Discussion on a rhe 
Production of War Munitions,” to be opened by Mr. T. D. 
Carpenter. At 8 p.m. 

Guiascow UnIversiry ENGINEERIN 


ELECTRICIANS. —t. 
by Mr. 


—In the James 
« Aluminium 


3 SocIETY. 





Watt Engineering Laboratories, Glasgow. 
Alloys,” by Dr. C. H. Desch. 7.45 p.m. 
FRIDAY, NOVEMBER 5ru. 
Tue Untverstty oF Lonpon.—University College, Gower- 
street, W.C. ‘Electric Heating and Electric Furnaces. 


Lecture II. By Professor J. A. Fleming, F.R.S. At 5 p.m. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 13th. 

A very heavy demand is now being met as well as possible 
for erude steel for shipment abroad, It is not likely that 
the figures will be made public. In view of the very probable 
continuation of an enormous demand for export for an indefinite 
period, manufacturers are very cautious in their acceptance of 
1916 business ; in faet, most of it is in the nature of options, 
prices to be determined later. The business is to be had when 
ihe mills are ready to take it. With considerable pig iron 
furnace capacity runing one-third under capacity, the steel pig 
furnaces, including the iron furnaces, are rapidly approaching 
an output of 100,000 tons a week, September production was 
close to 3,000,000 tons ; that for October will be considerably 
more. Among recent orders for export are 35,000 tons of large 
rounds for five million shells being made at Cleveland, 30,000 
tons of 6in, rounds for forgings, 20,000 tons of rounds for the 
Brake Shoe Company, and 9000 tons of heavy 
An 





\merican 


hars. An inquiry is in hand for 5,000,000 3in. shells. 

order for 20,000 tons of rounds has just been placed by 
the French Government. An order has just been placed 
here for 10,000 tons of 34in. rounds and another near by 


for 10,000 tons of steel. Other inquiries are 33,000 tons of 
teel from Baltimore and 50,000 tons of steel at Philadelphia. 
Cold-rolled steel companies have just ordered 3500 tons of steel 
from Bethlehem, The Cramps are about to contract for 15,000 
tons of steel plates and shapes for two passenger vessels, and 
ithe Government will take bids on some 40,000 tons of steel for 
battleships and destroyers, exclusive of armour plate. The 
Steel Corporation is turning out over 60,000 tons of steel per 
day and increasing the output. Present unfilled orders 
amount to 5,317,618 tons. A large tonnage has been refused. 
Chere is every where a scramble to place orders, Heavier rail 
buying is in progress, and 1916 requirements, which will be 
largely covered by the close of the year. represent all kinds of 
mill preduets, Accumulated orders are not much, if any, 
under 10,000,000 tons. Even this may prove to be a moderate 
estimate. At present 200,000 tons of structural stee 
are under negotiation for a variety of purposes. Latest wheat 
crop reports show an excess of one billion bushels. Many 
railroad stocks are advancing in value. Local copper consumers 
have in many cases purchased heavily for long forward delivery, 
and price for electrolytic is strong at 18} under expanding 
mine output, Arrivals of tin sinee October Ist, 1150 
afloat, 4565 tons, 


about 


tons ; 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
TRAINING CORPS. 

Chester House, Eecleston-place, S.W. 

Marconi House, Strand, W.C. 

Technical instruction (by kind permission of Colonel A. FE. 

x R.E.) will continued at Headquarters 


Le R 
of London Electrical 4, Regency-street, 
Westminster, S.W. 


COMPANY 


Headquarters : 


Correspondence ; 


be 
Engineers, 


ossignol, 


ORDERS. 








By Lieut.-Colonel C. B. Clay, V.D., Commandant, for week 

commencing November tst, 1915. | 

Drillx, 6.15 to 7.15, 7.15 to 8.15 p.m. | 

Monday, November Ist.—Section 1, Technical; Seetion 4, 
Squad or Working Party. 

Tuesday, November 2nd.—Section 2, Technical; Section 3, 


Shooting or Working Party. 


Thursday, November 4th.-Section 3, Vechnieal; Section 2, 
Shooting or Working Party. 
Friday, November 5th.--Section 4, Technical; Section 1, 


Squad or Working Party. 
Saturday, November 6th.—Company Parade, 2.30 p.m. 
Sections for technical drill will fall in at the Headquarters 

of London Electrical Engineers (T.F.), 46, Regency-street, S.W. 
Sections for Squad, Signalling, Shooting and Working Parties 

will fall in at the new Headquarters, Chester House, Eccleston- 

place, S.W. 

All members who have not yet been measured for uniforms 
will attend at Headquarters on Friday, the 5th prox., for this 
purpose, 

All men who draw haversacks and water bottles for week-end 
Working Parties are requested to return them to Headquarters 
on the following Monday. 

Members desiring to have their own haversacks and water 
hottles can purchase them at Gamages, price 2s. 6d. haversack 
and 9d. water bottle. 

The following Corporals have been appointed : 


C. MeArthur 


Butler, Section 2; H. J. Golding, Section 3; B. C. Garman, 
Section 4; R. T. Morris, Section 4; T. Spiers, Section 3; 


H. Jantzen. Section 2; E. A. Ullmann, Section 1; J. M. Smith, 
lemporary Corporal, 
kK. G. FLemina, 


Company Commander and Acting Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

WE are informed that Messrs. Oakes and Co., 9, Broadway, 
Post Box 60, Madras, have been appointed agents to the Shefko 
Ball Bearing Company, Limited, of Luton. 

Mr. JoHN BARRINGTON PEARSON, general manager of Messrs. 
Cywsas, Sheldon and Co., Limited, of Carlisle, has, with the 
consent of that firm, been appointed Assistant Superintendent 
of the Royal Laboratory at Woolwich Arsenal for the period 
of the war, and took up his duties there on the 25th inst. 





Ep. BeENNIS AND Co., Limited, inform us that they have a 
large number of lantern slides dealing with the development 
and present practice in connection with automatic stokers, coal! 
elevators and conveyors, &c., which they will be pleased to lend 
to any responsible engineer for lecture purposes. A list of the 
slides and particulars of their subject matter can be obtained 
on request, Application for slides should be made as far in 
advance of the lecture date as possible, and should be addressed 
to Ed. Bennis and Co., Limited, 28, Victoria-street, London, S.W. 








RoyaL ENGINEER Commissions.._The University of London 
Officers Training Corps, under the command of Lieut.-Col. D. 
Capper, commences its eighth year of training this month. 
lhe contingent consists of artillery, engineer, infantry and 
medical units, The training is mainly of a continuous character, 
carried out in or near London. The number of commissions 
obtained up to August, 1915, is just short of two thousand. 
lhe engineer unit of the above contingent should appeal 
strongly to engineers who are desirous of obtaining commissions 
in the Royal Engineers. Arrangements are made whereby 
training can be carried on continuously or for part time only 
for those men who cannot leave their civil posts until actually 
gazetted. Candidates for enrolment in the engineer unit should 
apply personally to the O.C. Engineer Unit, at the University 
of London, South Kensington, on Tuesday or Thursday evenings 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second dae at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM ENGINES. 


13,551. June 3rd, 1914.—-Compounpb Stream Encine, H. Wade, 
111] and 112, Hatton-garden, London, B.C. 

It is well known how to control the high-pressure exhaust, the 
low pressure inlet and the low-pressure exhaust of two cylinders 
of a compound engine arranged side by side, by means of one 
and the same piston valve. This results in the necessity of 
using valves of a very large diameter and large valve travels, as 
the dimensions have to be selected to suit the larger cylinder. 
A second very injurious consequence is the necessity of having 
long conduits, which produce a large clearance space and very 
large injurious surfaces. According to this invention, the 
advantages of the use of a single valve for the steam outlet 
from the high-pressure cylinder and for the steam inlet to the 
large cylinder without the above-mentioned drawbacks are 
obtained by connecting together a high-pressure cylinder with 
a short piston and a single-flow low-pressure cylinder with a 
long piston and of the same stroke as the high-pressure cylinder, 
and an intermediate valve casing forming the receiver. In 
the high-pressure cylinder A travels the narrow high-pressure 
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piston B. The low-pressure cylinder C contains the long low- 
pressure piston D and is formed as a single-flow cylinder, the 
outlet from which is effected through slots E. Between the 
two cylinders is arranged the receiver F. Into this are fitted 
the valve liners G and H guiding the piston valves J and K, the 
movement of which is produced by the rod L. Steam passes 
through the outlet ports M, receiver F, valve face slot N, annular 
chamber P into the low-pressure cylinder. The drawing shows 
the moment at which the cranks are in the dead centre position. 
In the high-pressure cylinder the exhaust to the low-pressure 
cylinder is beginning on the above path. In the low-pressure 
eylinder the expansion has just finished on the left-hand side 
of the piston, At this moment the chamber Q is released by the 
valve J and a quantity of steam is driven out of the low-pressure 
eylinder by the returning piston. Hereupon the valve J shuts 
the chamber Q and consequently the compression of steam 
begins. In this manner the final compression pressure is pre- 
vented from becoming too high.—-October 6th, 1915. 


INTERNAL COMBUSTION ENGINES. 


9783. July 5th, 1915.—-AN IMPROVEMENT IN OR RELATING TO 
SPARKING PLUGS FOR INTERNAL COMBUSTION ENGINES, 
Daimler-Motoren-Gesellschaft, of Fabrikstrasse, Unter- 
tiirkheim, near Stuttgart, Germany. 

The central rod or conductor is made of high-speed tool steel, 
which does not easily corrode, the small amount of corrosion 
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which does actually take place occurring in the form of powder 
or minute particles rather than in the form of scales or flakes. 





between 5.30 and 7.30 p-m. 


As powder ue to the corrosion of the central rod is only pro- 





duced to a small extent and in minute particles, the latter are 
blown away from the sparking plug as soon as they are liberated, 
do not accumulate, and consequently do not tend to produce 
a short circuit. As shown in the drawing, the sparking plug 
is provided with a central rod or wire A made of high-speed tool 
steel, The wire or rod A is fixed in the plug, as, for example, 
by the nut B.—October 6th, 1915. 


TRANSFORMERS. 


8941. September 26th, 1914.—ImpROVEMENTS IN ELECTRIC 
CoupLiInG TRANSFORMERS, Dr. Josef Schiessler, of Horagasse 
4, Baden, near Vienna, Austria. 

The object of this invention is to tune oscillating circuits 
containing weak signalling currents to resonance by employing 
an electric coupling transformer having stationary coils in 
alignment upon a looped magnetic core, the effective length 
of which is capable of being varied by altering the position of 
members constituting a magnetic shunt loop in parallel with 
the main loop, whereby the self-induction can be adjusted in 
relation to the mutual induction of the transformer and to 
capacity in the circuit of one or other coil of the transformer. 
The coupling transformer consists of a permanent horseshoe 
magnet A in one limb B, of which a core or pole piece C is in- 
serted, which also traverses the other limb D in the pole region. 
On this pole piece C the coupling coils F and F are mounted, 
one of them being connected to the line or to the receiving 
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apparatusYwhen the coupling transformer is used for relay 
purposes, while the other coil is connected to the relay circuit. 
Two bars of soft iron G and H are arranged to slide along 
the limbs C and D, the bars being adapted to rock about 
the spindle K and being connected at their upper ends by a rod 
L, which is threaded at M and carries a nut N. The nut and a 
similar nut on the spindle K serve for fixing the bars in their 
adjusted position. The two soft iron bars G and H permit of 
shunting the magnet partly, whereby the magnetic flux through 
the core D may be adjusted. A pointer P fixed to one of the 
bars G or H and which runs over a scale (not shown in the draw- 
ing) enables the adjustment given to be read off. Preferably a 
small condenser R is connected in series or in parallel to the coil 
which is connected to the line or to the receiving apparatus. 
October 6th, 1915. 


TURBINE MACHINERY. 


12,691. September 3rd, 1915.—TuURBINES FOR PROPELLING 
Suips, Svenska Turbinfabriks Aktiebolaget Ljungstrém, 
Finspong, Sweden. 

This invention relates to turbines of the double rotation 


type, that is, the type having oppositely-running rotors, and the 
object is to effect such a positioning of the turbine, condenser 
and gearing that they occupy an exceedingly small space. A is 
the casing of a double rotation turbine and BB are its two 
shafts carrying pinions, each meshing with a larger gear wheel 
enclosed in the gear casings C C and arranged below the shafts 
BB. The number of wheels of one gearing is odd and that of 
the other even, whereby the common intermediate shaft D 
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will be driven in the same direction by the two turbine shafts 
BB. Below the turbine casing A the condenser E is situated 
between the gear casings C C and is arranged with its longitudinal 
axis perpendicular to that of the intermediate shaft D. The 
latter passes through the pipe F, connecting the turbine casing 
to the condenser. The shaft G coupled to the shaft D may be 
either the propeller shaft or there may, if necessary, be provided 
one or more further gearings between this shaft and the pro- 
peller shaft H.—October 6th, 1915, 


TELEGRAPHS AND TELEPHONES. 


22,937. November 23rd, 1914.—-IMPROVEMENTS IN REPEATERS 
FOR USE IN TELEPHONE LiINEs, Axel Herman Olsson, of 
Bergsgatan 168, Stockholm, Sweden, and Henning Bernhard 
Mathias Pleijel, of Brunnsgatan 2, Stockholm, Sweden. 

As is well known, so-called telephone repeaters have been 
used in telephone apparatus for the purpose of separating two 
lines, so that direct current, or a current comparable thereto, 
does not pass over from one line to the other. For instance, 
telephone repeaters, are used for connecting single lines with 
double lines. All such telephone repeaters as hitherto con- 
structed consist of two windings, which are wound upon an 
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iron core common to both. According to this invention, 
a combination of two telephone repeaters is employed, one 
of which is constructed so as to act in the best possible way 
for the speech currents, while the other is calculated to act in 
the best way for the calling currents. The coils must be so 
arranged that the action of the one coil will not be affected by 
the other coil, and in order to obtain this object, the property 
inherent to a condenser of acting in different ways upon high 
frequency and low frequency currents is utilised. As is well 
known, the impedance of a condenser is reduced in proportion as 
the frequency increases. A condenser, therefore, which acts 
as a high resistance for the low frequency calling currents 
transmits the speech currents without difficulty. A diagram 
is given illustrating a system arranged according to this inven- 
tion. To attain a complete balance, the two windings of the 
speech current coil are each subdivided into two halves arranged 
one on each side of the calling current coil E or E'. The primary 
winding of the speech current coil thus consists, in the system 
shown at AB and CD; the secondary winding of A! B' and 
(!'D" Between B and C and between B! and C! is inserted a 
condenser F or F! of corresponding capacity. To adapt the 
system for use in duplex lines, the middle point of the secondary 
winding E! of the ealling current coil is taken out. The speech 
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currents now select, on account of their high frequency, the 
path A, B, F, C, Din the primary cirevit and the path Al, BY, F4, 
C', D' in the seeondary circuit. The speech current coil may, 
accordingly, be constructed exclusively for currents of a fre- 
queney which lies between the limits for the speech currents. 
\ceording to theory this coil will then be constructed with a 
comparatively small number of windings and with a core of 
finely-divided iron. ‘The coil may if desired be — specially 
caleulated for the line in order to obtain the best possible result. 
In the case of the calling currents, on the contrary, the con- 
densers act as high resistances, whereupon these currents 
select the paths A, B. E, C, D and A’, BY, E', C4, D' In order 
to obtain a good transmission of the calling currents, the calling 
eurrent coil may thus be constructed so as to act upon the 
transmission in the most favourable manner. According to 
theory, this coil should be wound with a great number of windings 
and be provided with an iron core having a slight magnetic 
resistance, The iron core is thus constructed according to those 
principles usually followed in constructing transformers. A 
modification of the invention is also deseribed.—October 6th, 


1915. 





TRANSMISSION OF POWER. 


20,667. October 7th, 1914.—-VarraBLE SPEED GEARING, 
W. J. Stallan, East View, Sawston, County of Cambridge. 

A flat friction dise A is provided on the engine shaft con- 
veniently by forming the fly-wheel with a flat outer face. This 
dise is so mounted on its shaft B that it will be free to be adjusted 
thereon, and is kept up to its work by an anti-friction thrust 
bearing C. The main engine shaft B carries at its free end a 
bevel gear wheel D, which meshes with another bevel wheel F, 
revolving about a counter shaft F at right angles to the main 
shaft. This counter shaft serves as the driven shaft, from which 
motion is transmitted to the back wheels in the case of a motor 
vehicle. The wheel E is not secured directly to the shaft F, 
but is slidably keyed to a sleeve G rotatably mounted thereon. 
It is further provided with an extension sleeve H and with an 
anti-friction thrust collar J by means of which it can be held in 
position by a suitable housing. Thus the bevel wheel E always 
rotates with the sleeve G, whilst the sleeve G is free to slide on 
the shaft F axially through the centre of the wheel E. Suitably 
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mounted to rotate about the sleeve G near its other end is a 
collar K, which carries pins L about which turn the train pinions 
M of a differential gear. These pins L are joined at their outer 
ends to the body portion of a friction wheel N, which by means 
of suitable friction material P is adapted to contact with the 
face of the driving disc A. The other two bevel wheels Q and R 
of the differential gear are arranged on the sliding sleeve G, 
one Q being fixed thereto, and the other R being rotatably 
mounted thereon against a thrust bearing 8. The pinion R 
is provided with a sleeve T which is formed so as to slide upon 
the squared end of the shaft F. This sleeve T when moved 
along the counter shaft F carries with it the friction wheel N, 
the differential gear M, Q, R, and the sleeve G. The direction 
and the speed at which the countershaft F will be driven can 
thus be controlled by suitably adjusting the position of the 
friction wheel N upon the face of the dise A.—October 6th, 1915. 


ORDNANCE AND ARMOUR. 
99 


22,556. November 14th, 1914.—IMPROVEMENTS IN AMMUNI- 
TION, A. B. D. Lang, Bluehayes, Gerrard’s Cross, Bucking- 
hamshire. 

This is a form of chain shot for use against aircraft. AB 
represents the projectile after leaving the gun, divisible so that 
the parts are of about equal weight when separated, The 


two parts are connected by a steel chain C. D represents a 
bursting charge enclosed with the flexible element C before the 
closure of the casing, a base time fuse E being also provided, 
in connection, say, with the propulsive charge through the hole 
KF. In operation, the bursting charge is exploded and separates 
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the parts A B just before the projectile reaches its objective. 
The parts extend the flexible element C and proceed on their 
flight with approximately the speed of the projectile at the 
moment of bursting, and with a whirling motion which extends 
the area of their destructive effect.—October bth, 1915, 


RAILWAYS AND TRAMWAYS. 


1756. February 3rd, 1915.—H1cu-sprep Locomotion, Francis 
Laur, 23, Rue Brunel, Paris, France. 

The engraving and the following extract from the specifica- 
tion sufticiently explain this invention :—-* The present inven- 
tion relates to improvements in vehicles for use in high-speed 
locomotion in connection with a monorail, the main object of 
the invention being to maintain the vehicle in the desired direc- 
tion of travel, a further object of the invention being to construct 
a vehicle somewhat in the form of an aeroplane, having planes 
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or wings, the provision of which renders it possible, by modifying 
their incidence, to relieve the supporting rail of a larger or 
smaller part of the weight of the vehicle. The vehicle may be 
propelled by means of one or more propellers, and if these are 
electrically driven, the electric current may be taken by appro- 
priate contact devices from insulated conducting rails fixed 
to the framework upon which the monorail is supported. These 
conducting rails also serve to ensure the maintenance of the 
vehicle in the desired position by preventing any lateral dis- 
placement thereof.”’—October 6th, 1915, 


MEASURING AND TESTING APPLIANCES. 


24,517. December 23rd, 1914.—TestinG Macutine, W. and T. 
Avery, Limited, Soho Foundry, Birmingham, and H. W. 
Goulding. 

This machine is more particularly intended to be employed 
for the tensile testing of wire. It is of the steelyard type, having 

a poise weight A connected to a chain B, which passes over 











sprocket wheels C and D on the steelyard. Movement is im- 
parted to the poise weight by a hand wheel E. The gearing 
connecting this wheel to the chain comprises sprocket wheels F 





and G and a chain H, and spur wheels J J. The intersecting 
point of the spur wheels is co-axial with the face line of the knife 


edge K of the steelyard. Motion is transmitted from the spur 
wheel J to sprocket wheels LL, the second of which is on the 
spindle of the sprocket wheel C. The chain B is fixed at one 
end to the poise weight A, and at its other to a rod M slidably 
mounted on the weight A. Disposed around the rod M is ); 
spring which eliminates any backlash which may tend to occ); 
between the chain and the sprocket wheels C and D. Mounted 
on the spindle of the wheels GJ is a drum, around which j 

wound a cord which passes over a loose pulley P mounted abo: 
the dashpot Q. ‘To the free end of this cord is secured a weig|) 

R immersed in the liquid, preferably oil, contained in the das! 

pot Q. The oil is of sufficient thickness to retard the movement 
of the falling weight so as to control the speed of the forwarc| 
traverse of the weight A and prevent jumping. The inte: 

position of a free-wheel clutch at the wheel D permits of tly 
return of the poise weight under the control of the hand whee! 
E without a reversal of the whole gearing. Means are provide:| 
for braking the forward propulsion of the gearing connecte| 
to the poise weight A. These consist of a spur wheel S, a pinion 
T, a’spur wheel U, a broad toothed wheel V and a cone friction 
clutch W. The end of the cluteh shaft is disposed within and 
forms the core of a solenoid X. The applied stress causes thy 
free end of the steelyard to rise and raises a plunger Y fron 
within a mercury cup. This breaks the cireuit through thy 





,solenoid, thus releasing the clutch and permitting rotation t: 


be imparted to the wheel V. This freeing of the gearing aut 

matically allows the weight R to fall in the eyvlinder Q, ani 
impart a steady and even propulsion to the gearing connected 
to the poise weight. October 6th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have bee) 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon Britis! 
subjects the right to manufacture under enemy patents—wh ic} 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Gool:d/, 
Chartered Patent Agent, 5, Corporation-street, Birmingham 
It is desirable in the first instance to obtain the latest par 


ticulars upon the Patents Register. If any patent listed has 


been assigned to a non-enemy proprietor the law does not 


apply. 


On each of two of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 1!,722/08.—Clutches. In double-acting cone friction 
clutches for motor road vehicles, &c., the second cone is operated 
by a lever connection with the first cone. Daimler Motoren Ges., 
Germany. Dated July 3rd, 1907, 

No, 11,870/08,—Electric testing : speed indicators, Resonant 
tongues vibrating under the influence of an electro-magnet, 
excited by an alternating current, the frequency of which is to 
be measured, are caused to respond to currents of their own 
natural frequency by polarizing the electro-magnet by mounting 
it between the poles of a permanent magnet, with an air-gap 
at one or both poles. Or the electro-magnet may be polarised 
by a separate direct-current coil, with or without an iron core. 
A single electro-magnet may be provided with a series of per- 
manent magnets spaced apart. In a modification, two sets of 
tongues are mounted one on each side of an electro-magnet and 
between the vertically arranged poles of the permanent magnet 
Kempf, R., Hartman, Germany. Dated May 31st, 1907. 

No. 11,898 08.—Shaft couplings. In flexible shaft couplings, 
one part carries a detachable flange provided with projections. 
The other part carries projections which with the projections 
on the first part form nearly complete cylinders, elastic rings 
being placed round the projections and conveying the power. 
Tacke, F. (firm of), Germany. Dated March 5th, 1908. 

No. 11,948/08.—Aeronautics; propelling 
an apparatus for propelling aerial machines or aerostats by 
means of valved planes moving along horizontal straight paths, 
two sets of planes moved in opposite directions are provided, 
and are connected to bands or cords passing over driving pulleys. 
When the planes come to the end of the stroke, the directions 
of rotation of the pulleys are reversed. The valves in the planes 
open on the inoperative stroke to lessen the resistance. The 
wing frames may be each secured to the upper length of one 
eable and to the lower length of the other cable when the driving 
pulleys rotate in opposite directions, When the device is fitted 
to a navigable balloon the underside of the balloon is constructed 
asa plane surface. Wisniewski, Berlin. Dated December 
9th, 1907. 

No. 11,981,08.—Small arms, breech actions, sliding barrel 
and breech block. In an automatic gun, a catch prevent= the 
breech block from being reciprocated to load the gun when the 
parts of the breech mechanixm are incorrectly assembled. 
Mauser, P., Germany. 

No. 12,327/08.—Arranging type, matrices, punches, &e. 
Relates to machines for arranging type, matrices, punches, &c., 
in syllables for producing print, composed type, perforated 
print, such as perforated strips for type-setting or telegraph 
machines, &e. The machine, which in the form described is 
arranged as a typewriter, hay a type wheel comprising a number 
of independent segments rotatable about and movaole laterally 
on a spindle so that any segment or combination of segments 
can be brought to the printing point. The segments are in 
three sets of two, four, and two respectively, which are placed 
side by side, the segments of each set lying in one plane and 
being arranged one half above and the other half below the 
printing point. Hoberg, A.. Germany. Dated June 19th, 1907. 

No. 12,432/08.—Steam superheaters. Each horizontal or 
vertical row of smoke tubes is divided into sets and each set is 
fitted with the loops of a superheater tube. If desired, each 
set may be fitted with the loops of two or more superheater 
tubes. Schmidt, W., Germany. 

No. 12,477/08.—Cutting leather. Leather splitting and 
paring machines having a revolving knife are provided with 
positively driven feed rollers for the work on both sides of the 
cutting knife surface, the upper feed roller being capable of 
tilting for bevelling and of vertical adjustment to take leather 
of varying thickness. Hirth, C.A., Germany. 

No. 12,680/08.—Fluid pressure engines; locomotives. The 
cylinders of a balanced gas or other engine are inclined at 
45 deg. to the horizontal, and are arranged in pairs on cranks 
placed 180 deg. apart, the cylinders of a pair working on one 
crank. The mass of the centre pistons is double the mass of 
the outside pistons. When the motor is applied to a locomotive 
the crank shaft is arranged in an horizontal transverse position, 
and is connected to the wheels. Ges. fiir Thermo Lokomotiven, 
Diesel-Klose-Sulzer, Germany. 

No. 12,751/08.—Steam superheaters. Each superheater 
tube is bent backwards and forwards several times, and is 
arranged in one or several planes separate from the other tubes, 
so that it can be readily removed and replaced independently 





aeroplanes. In 





of the others, Schmidt, W.; Germany. Dated June 13th, 1907, 
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INTERSECTION OF TEN MEMBERS AT THE MAIN PEDESTAL—AUGUST 3rd, 1915 
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GENERAL VIEW SHOWING PRESENT CONDITION OF THE WORK-—SEPTEMBER 29th, 1915 
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VIEW LOOKING FROM NORTH SHORE—AUGUST 17th, 1915 
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OCTOBER. 


Labour Alliance. 


Tr will be recalled that long before the war 
preliminary steps were taken to form an alliance 
between the Miners’ Federation, the National Union 
of Railwaymen and the Transport Workers embraced 
in several unions, Negotiations appear to have 
peen dropped for a time on the outbreak of hostilities, 
put a few months ago they were renewed, and it was 
announced recently that an understanding had 
peen reached and that the alliance had been made. 
The total membership of the unions concerned 
amounts to about one million men, and the power 
for harm possessed by the alliance is enormous. 
It could by a strike disorganise every industry in the 
country, and it is by a long way the most formidable 
amalgamation of labour that has ever been effected. 
It is understood that the alliance has no intention 
of using its gigantic powers until international peace 
is restored, but we cannot doubt that it will not 
hesitate to use them afterwards, and it behoves 
the employers and the people of the country, who are 
quite as much concerned, to take some thought 
for the future. In this connection we may ask, 
What has become of the Employers’ Defence Union, 
which was a nine days’ wonder in the autumn of 
1913? It was to have a guaranteed fund of fifty 
million pounds, and would have been in a position 
to meet the opposition of such an alliance of labour 
as that we are discussing. If the plan has been 
dropped it might be well to take into consideration 
the desirability of reviving it or establishing some 
similar powerful body to meet the great labour 
troubles that are in front of us. The scheme for 
the Labour Alliance is, we understand, not yet 
complete, and the details are to be worked out by a 
committee of six, two members from each of the 
adherent unions. Each union will be free 
strike independently of the others, but no 
stoppage is to be possible without the 
sanction of a joint conference. Such a dangerous 
amalgamation was never contemplated when trades 
union laws were established, and it may well be 
asked if, with a view to the safety of the industries 
and trade of the country, it ought to be permitted 
to exist. 


principal 
to call a 
national 


Air Raids. 


THE evening of the 13th, in the south- 
eastern part of England, was calm, moonless and 
slightly misty. It was an almost ideal night for an 
air raid, and the enemy did not allow the opportunity 
to slip by. How many aircraft visited us we do not 
know, nor may we say what districts of London 
and its neighbourhood they reached. This much, 
however, as it has already been published officially, 
inay be said. The visitors were sufficiently numerous 
to justify their being collectively called a fleet. 
The areas attacked were portions of London and 


portions of the Eastern Counties. Damage was 
done in both these areas. Thus, in the London 
districts the civilian casualties amounted to 32 killed 


95 


civilians 


and injured. Outside the London area nine 
were killed. and six injured. The military 
casualties within and without London reached 
15 killed and 13 injured. Thus, altogether the 
raiders were responsible for 56 deaths and 114 cases 
of injury. Some,of the wounded have since died. 
As for the material damage done, we may not speak 
precisely, although it is permissible to say that one 
bomb—and only one—did any damage of military 
significance. The raid was clearly of a very deter- 
mined nature. So far as the London area is concerned, 
it is wrong to speak of it as one raid. There were 
really two—one some time before half-past nine 
and another some time after half-past eleven. Five 
Royal Flying Corps aeroplanes co-operated with the 
defence, but it seems that only one succeeded in 
discovering an airship, and this one was unable to 
overhaul the enemy before it disappeared in the fog. 
If this is a true statement :of fact, then it seems 
certain either that it is a good deal more difficult to 
see a Zeppelin from the air than from the land, or 
there was, as has been implied in Parliament, con- 
siderable delay in the ascent of our aviators. The 
latter supposition seems the more likely one. We 
need not blame the members of the Flying Corps 
for the results. It is clear that since the war began 
Zeppelins have been greatly developed as regards 
their speed and the height at which they can operate. 
There has beeh development, too, in the use of 
aeroplanes during the hours of darkness, but lack 
of light still very materially hampers the aviator. 
So much so is this the case that the authorities have 





now officially declared that air raids made under 
cover of the dark cannot be dealt with by aeroplanes 
alone. The remedy, it seems, is more and better 
anti-aircraft guns. Sir Percy Scott, in charge under 
the Admiralty of the London gun defences, has since 
the raid caused it to be made known that this remedy 
is in course of being applied. 


Naval Incidents. 


THE month has produced several naval 
incidents. On the 23rd one of the British submarines 
operating in the Baltic torpedoed and sank off Libau 
the German armoured cruiser Prinz Adalbert. The 
German Naval Staff admits this loss and has told 
us that few of the crew were saved. The vessel 
thus destroyed dated from 1900, had a speed of about 
21 knots, and carried a main armament consisting 
of four 8.2in. and ten 6in. guns. The British Navy 
and its auxiliaries suffered three losses during the 
month. On the 26th the War-office announced 
that the transport Marquette had been torpedoed 
in the Aigean Sea. Apparently 99 lives were lost. 
The Marquette was a vessel of 7000 odd gross tonnage, 
and was built in 1898 by A. Stephen and Sons, of 
Glasgow. She belonged to the Atlantic Transport 
Company. On the morning of the 28th the armoured 
cruiser Argyll during bad weather grounded off the 
Scottish East Coast. All on board were saved, but it is 
understood that the vessel has since become a total 
wreck. She was completed at Greenock in 1906. 
Her armament consisted of four 7.5in. guns and 
six 6in., and her speed on trial was just under 22} 
knots. On the night of the 28th the auxiliary mine- 
sweeping vessel Hythe collided with another of his 
Majesty’s ships off the Gallipoli Peninsula and sank. 
In addition to her crew she was carrying at the 
time some 250 soldiers. Ten of the crew and 145 
soldiers were lost. The entry of Bulgaria into the 
war has given fresh opportunity to the Allies to 
demonstrate the value of sea power. On the 21st 
an allied squadron composed of twelve British, 
French and Russian vessels bombarded certain 
coast works in the neighbourhood of Dedeagatch, 
on the new enemy’s A%gean littoral. From the 
Black Sea the Russian Fieet on the 27th undertook 
offensive operations against the port of Varna. 
Aeroplanes assisted in directing the fire, and during 
the bombardment the fleet was attacked by German 
submarines. These attacks were repulsed by the 
lighter armament of the ships, while the main guns 
continued their work on the harbour, coast batteries, 
&ec., of the port. British submarines have, on the 
other hand, been actively and successfully engaged 
attacking the enemy’s mercantile vessels and trans- 
ports in the Baltic. Within a short time of com- 
mencing their operations they sank more than a 
score of German vessels, many of which were. engaged 
in the iron ore trade. 


Electrification of a Railway. 


On Monday, October 25th, electric working 
was begun on a portion of the London and South- 
Western Company’s suburban system. <A twenty 
minutes’ service is being given between Waterloo, 
Putney and Wimbledon, the time required for the 
complete journey being twenty-four minutes, which 
is six minutes less than the time required by the 
steam trains. At a later date various other lines, 
referred to in our issue of September 24th, will be 
electrically worked, when the benefits derived from 
the new system, both as regards saving of time and 
economical working, will no doubt be very pro- 
nounced. On the loop vid Putney, Richmond, 
Kingston and Wimbledon, it is expected to lower the 
schedule time from Waterloo to Teddington by 
seventeen minutes. At present it takes fifty minutes 
to reach Teddington, so that under the new conditions 
the time occupied in covering the journey will only 
be thirty-three minutes. Considering the dearth of 
labour and other difficulties arising from the war, 
progress during the last fourteen months has been 
very satisfactory. All the machinery in the power- 
house at Wimbledon and in the nine sub-stations has 
been built by British firms, and the same remark 
applies to the motor coach equipments. Although the 
undertaking does not represent a radical alteration 
in the method of electrifying railways, it constitutes 
a fine specimen of modern British practice. For the 
time being, American firms are leading the way in 
the direction of new developments, but when 
hostilities are ended and our engineers are again in 
a position to spend time and money on experiments 
they will not, we feel sure, fail to study recent 
American practice and to introduce new systems that 
are advantageous: 





THE WORLD'S SUPPLY OF FUEL AND MOTIVE 
POWER.* 


By DUGALD CLERK, F.R.S. 


As the Council has decided that this lecture shall 
be delivered at several provincial centres, we are at 
liberty at the present time to give only a brief review 
of its contents. Judging from the title, one might 
have been disposed to think that Mr. Dugald Clerk 
would find it difficult to reconcile his subject with 
the intention of the founder of the series. But he 
did it very ingeniously. He showed that the late 
Thomas Hawksley held extraordinarily wide views 
of the meaning of hydraulic engineering, including 
‘“‘the properties, conduct and treatment of fluids, 
whether inelastic or gaseous’ in his definition. We 
need not quibble over the point whether or not he 
meant exploded gases, or only gases under mechanical 
pressure. At any rate, Dr. Clerk was able to show 
by quotation that Hawksley took a very live interest 
in the development of the gas engine, and that was 
sufficient to justify his subject. Moreover, Hawksley 
‘“‘had interests not only in hydraulic engineering, 
however widely defined, but in the welfare of his 
country, and an intense desire to see it prosperous 
and happy in the future also. I am, accordingly, 
encouraged to deal with the vital question of fuel 
and motive power in the wide manner which would 
have been adopted by Hawksley.” 

Having thus established his position, the lecturer 
discussed the requirements of coal, oil and motive 
power in industrial civilisation. Quoting from the 
first Census of Production—1907—he told his audience 
that reciprocating steam engines were rated at 
9,118,818 horse-power, steam turbines at 530,892, 
internal engines at 680,177, and water power engines 
at 177,907, and that in round numbers there was 
1 horse-power per person employed in manufacturing 
industries in the United Kingdom. The quantity of 
fuel consumed in providing this great amount of 
power is, naturally, enormous, but it is satisfactory 
to know that if the demand is not increased—a big 
if of course—the world’s supply of coal would last 
for 5400 years, and even in the United Kingdom 
would carry us on at the present rate of consumption 
for 500 years. Taking figures given by Dr. Beilby 
before the Royal Commission on Coal Supplies, Dr. 
Clerk estimated that nearly 27 per cent. of all the 
coal burned in Great Britain was used in factories, 
and that 30 per cent. of it could be saved by gas 
generators and engines; that 21.4 per cent. was 
used for domestic purposes—a materially higher 
figure than a conservative estimate we gave last week 
—and that 8 per cent. could be saved by “‘ gas cook- 
ing, heating, briquettes and coke.” Taking all the 
lines of economy it is estimated that about 60 per 
cent. of all the coal burned annually might be saved. 
Dr. Clerk gave some indication of the line that im- 
provement might take. For example, more use might 
be made of the exhaust heat from steam and internal 
combustion engines ; large central stations with gas 
generators and high efficiency gas engines would 
reduce the consumption on power for factories to 
one-third of its present amount; and steam heating 
and cooking would enable the heat of 10 million tons 
of coal to do the domestic work now performed by 
36 million tons. On the whole, the lecturer came to 
the conclusion that we could do with half our present 
consumption of coal, and that the supply would then 
last us 1000 instead of 500 years. We are afraid 
this does not impress us very much. When we 
look back upon the advances of science in the nine- 
teenth century alone we cannot help thinking that 
in 500 years’ time what coal remains will be left in 
the ground, and that its employment will be spoken 
of as a fact of antiquarian interest connected with 
the dark ages of the twentieth century! But Dr. 
Clerk was deeply interested in the future fuel require- 
ments of the human race, and turned to the con- 
sideration of other sources of power. He touched 
briefly upon solar energy, but, quite rightly, in view 
of his subject, devoted more time to water power. 
‘“ With increasing scarcity of coal,’ he said, *‘ un- 
doubtedly hydraulic power will in the future show 
greater advantages, and even in England and Ireland 
it might be possible to earn interest on capital expendi- 
ture greater than £40 per horse-power.”” He estimated 
that by great engineering works, it might be just 
possible to obtain perhaps 3 million horse-power 
from areas which could be given up for the purpose, 
and as this amount was obviously insufficient for 
British needs—which are over 103 millions of horse- 
power—we had to see what other sources could be 
drawn upon. This led to some notes on forests and 
a few remarks on the relative unimportance of the 
oil supply, at most equivalent to about 15 per cent. 
of the coal, and likely to be all consumed about the 
end of the century. ‘“‘ Altogether, to carry on the 
industrial civilisation of these islands in time of 
peace, on the scale of to-day, absorbs about nineteen 
million horse-power, and without coal we could 
obtain only four million.” 

It was evident, then, that it was the engineer’s 
business to economise coal all he could, and on this 
basis Dr. Clerk gave a brief outline of the develop- 
ment of hot-air and internal combustion engines, 
devoting a section of his address to a comparison of 
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the steam and internal combustion engine. In this 
connection, he showed that motors of the latter type 
may give an indicated thermal efficiency of as much 
as 40 per cent., which is, of course, much higher than 
anything given by a steam plant. It was hoped at 
one time that gas engines could be indefinitely 
enlarged, but experience has shown that that is im- 
possible, and everything tends to restrict the com- 
mercially saleable internal combustion engine to 
moderate powers. Dr. Clerk’s brief but very sugges- 
tive review of this important point was listened to 
with great interest, and will be closely read when the 
lecture is printed. Closing it, he said: ‘So far as 
I can see there is no hope of an indefinite increase 
in power using reciprocating pistons. Something 
must be done to introduce the rotary principle.” 
He suggested that by the combination—which, we 
believe, was foreseen by Mr. Humphrey and by other 
inventors—of a pump of the Humphrey type and a 
Pelton wheel, some advance might be made, and 
with such mechanisms built in large units the power 
needed by Great Britain could be produced for one- 
third the amount of coal now used. 

Dr. Clerk then discussed the progress of indicated 
thermal efticiency, showing that it had advanced 
from 3.8 in 1820—Boulton and Watt—to 23 per 
cent. in the Parsons turbine and 40 per cent. in the 
Diesel engine, and he brought his excellent lecture 
to a conclusion in the following words: ** Meantime, 
by the application of high efficiency engines, the use 
of atl waste heat for domestic and industrial purposes 
and the application of all available water power, all 
on & large scale, the engineer may extend the indus- 
trial period in England to over one thousand years. 
ar We shall assuredly uphold our liberty and 
independence, notwithstanding all the warlike efforts 
of the Germanic Powers ; but our distant future un- 
doubtedly depends more on the efforts of engineers 
than on the labours of war or polities.” 








PAPERMAKING AND ITS MACHINERY. 
No. VI.* 
REFINING. 


THE process of refining is very closely associated 
with that of beating. The machines employed in it 
have no external resemblance to the hollander type of 
beater, with its large vat and its back fall. Actually 
however, the internal action of a refining engine is of 
quite the same nature as the action of the beater. In 
both classes of machine the pulp is scissored between 
a set of moving and a set of stationary blades. 

It will be readily understood that after beating has 
been carried on for a certain length of time we may 
have the pulp sufficiently reduced as regards by far 
the greater bulk of it, although small portions may 
yet have escaped reduction or, having been reduced, 
may have felted together in small masses. Such par- 
ticles cannot be allowed to pass into the paper, so that 
either of two courses seems open tous. The beat- 





may be as high as 50 per cent. of the total power 
absorbed by the machine, it will be seen that the 
reduction of the last pound in the beater is effected at 
an exorbitant price. 

It is here that the refining engine Comes in. Let us 
imagine that we can transfer the all but completely 
reduced pulp to a machine capable of exerting a 
scissors-like action on the pulp just like the beater, 
but so designed that the portions of the pulp which 











es 
tion in the beater vat that proportion of the total 
power absorbed by the machine which is spent. on the 
circulation is practically constant no matter what 
stage the beating may have reached. Again, the 
power spent in driving the roll may be divided into 
several parts, of which probably all except one remain 
practically constant, no matter how far the beating 
has progressed. Thus the power spent against 
journal and blade friction, and in driving the rol] 
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Fig. 43—CONICAL REFINER—MASSON SCOTT 


have been insufficiently reduced are prevented from 
passing through the blades until they are so reduced, 
while the remaining portion, already sufficiently 
reduced, flows straight through the machine away to 
the storage tank or the Fourdrinier machine. The 
bulk of the stuff is cleared away at once, and the 
power spent in reducing the remaining portions is 
considerably more commensurate with their amount 
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Fig. 44—CASING OF CONICAL REFINER 


than it would be if the whole were kept in the beater 
until complete reduction was effected. 

This is an outline of the philosophy underlying the 
use of refining engines. But the matter does not stop 
here. The reduction of the last pound or so out of a 
total charge in the beater of, say, 5 to 10 ewt. is not 
a very important matter economically, provided we 


have means, such as a strainer, of preventing the 


through the pulp on either side of the bed-plate bars— 
this latter portion may be considerable unless the roll 
runs but lightly immersed in the pulp — will be, to all 
intents, constant. The only portion of the power 
which falls off as the beating proceeds is that spent 
in the scissoring action of the blades. This, when 
isolated from the power expended in the rubbing of 
the sets of blades together, is a very small proportion 
of the whole. Without attempting to assign correct 
values to the different items we give in Fig. 42 a 
self-explanatory diagram, showing roughly how a 
beater absorbs power. This indicates very clearly 
the manner in which the horse-power expended per 
pound of material yet to be reduced increases as the 
beating proceeds. The point to notice is that at some 
considerable time before we reach the stage of having 
only a pound or so of the material yet to reduce, the 
expenditure of power for the work remaining to be 
accomplished is highly extravagant. 

Clearly then at some stage, determined by local 
conditions in certain respects, it pays to stop the 
beater and transfer the charge to a refining engine, 
which will immediately cast out the stuff already 
sufficiently beaten and complete the reduction of the 
This is an extended use of the refining engine, 
The term refining 


rest. 
and is its most important function. 
seems hardly applicable to it. 

It is easy to see that this use of the refining engine 
not only saves a considerable amount of power, but 
also effects an equally great saving in the time spent 
over the beating process. If we use a refining engine 
a big part of the charge can be on its way to the Four- 
drinier at a time when if no refiner were in use it 
wouid still be circulating uselessly round the beater 
vat. Again, in a beater an unreduced particle 
between two consecutive passages under the roll has 
to make a complete round of the vat. In the refiner it 
is, as it were, kept hovering about the blades until its 
reduction is completed. 

Conditions vary so greatly that we must hesitate in 
giving a definite figure for the saving of time and 
power obtained by the use of a refining engine. It 
may be said, however, that, worked to the best advan- 
tage, the addition of a machine of this type may result 
in a saving of both time and power, separately 
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Fig. 422—HOLLANDER POWER DIAGRAM 


ing may be carried on farther until all the particles 
have been reduced or opened out, or the beating may 
be stopped here and reliance placed on _ the 
strainer, through which the pulp is passed just before 
it flows on to the Fourdrinier wire, to hold back the 
unreduced particles. The latter course is the better 
one, although it is open to the objection that unless 
the straining plates are kept very clean great trouble 
will ensue from the choking up of the slits by the quan- 
tity of unreduced fibre which they will be called upon 
to hold back. The former course is not practical. 
To reduce the last few particles in the beater is a 
difticult matter, for the greater the proportion of the 
charge already reduced the more difficult is it to catch 
the remaining portions of unreduced fibre between the 
blades. Apart from this the course suggested is very 
wasteful of power. To reduce the last pound or so 
of the charge we have to continue the circulation of the 
whole round the yat just as at the commencement of 
beating. As the power spent in circulating the stuff 


* No. V. appeared October 29th 




















Pig. 45—ROTOR OF 


unreduced portions passing into the finished paper. 
Even if the pound or so of material held back by the 
strainer were wasted——it need not be—the value it 
represents in a year’s working would certainly not 
pay for the interest on capital, depreciation, attend- 
ance, and other charges involved in the attempt to 
recover it by means of a refining engine. 





So long as the full original charge is kept in circula- 








CONICAL REFINER 


amounting to from 30 to 60 per cent. of the correspond- 
ing figures for a beating engine alone. 

A refining engine made by Masson Scott and Co., 
Limited, of Fulham, S.W., is illustrated in Fig. 45. 
It consists of a conical external casing—see Fig. 
44—and a conical internal rotor—see Fig. 45 
mounted on a shaft that can be adjusted longitudi 
nally by hand. The surface of the rotor and the inside 
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of the casing are provided with hard steel or bronze | size and weight are such as will enable them to pass on. 


The 


plades spaced apart by wooden filling pieces. 
the 


plades on the rotor are straight. Those on 
casing are Zig-Zag. 

In use the rotor is adjusted by means of its hand 
wheel and screw until its blades are just rubbing 
against the stationary blades on the casing. With 
the rotor running at about 300 revolutions per minute 
the pulp as delivered from the beating engine is fed 
into the machine through the hopper A, Fig. 43, 
situated on the cover of the small end of the casing. 
The ensuing action is 4 little difficult to express in an 


The upper portions of the rotor and casing are thus 
primarily concerned in the “‘ refining’ action, for if 
a particle gets into the space between a pair of blades 
on the lower half of the casing gravity is no longer 
effective to return it on to the rotor. The lower 
portion of the casing might, therefore, apparently be 
made without blades, and the action would proceed 
with little alteration. It is provided with blades for 
the same reason asthe outside of the casing is pro- 
vided with two sets of pedestal feet—see Fig. 43. In 
order to equalise the effects of wear the casing is made 


accordingly only about 90 per cent. of what it is for 
the same particle when at the outer end of the larger 
series of bars. It follows, therefore, that a liquid 
delivered on the side of the rotating dise carrying the 
larger bars would flow over to the other against the 
centrifugal force imparted to it by the presence of 
the smaller bars. Whether a particle of matter 
present in the liquid will accompany it in this flow 
will depend upon the weight of the particle. If this 
is above a certain limit the centrifugal force developed 
in the particle on contact with the smaller blades will 
shoot it back into the annular space against the flow 
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exact and brief manner. It is clear, however, that 
the pulp as delivered on to the top of the small end of 
the rotor will be carried round between the rotor 
blades and at the same time flow towards the larger 
end of the casing until such time as it reaches that 
diameter of the rotor at which the centrifugal force 
exerted on the pulp is sufficient to throw it out into 
the space between the stationary blades. The 
heavier particles will obviously be ejected first, 
so that after the machine has been running for a brief 
space we can imagine the pulp between the rotor and 
the casing changing progressively from coarse stuff 




















Fig. 48—MILNE REFINER WITH CONCENTRATOR 


at the smaller end to fine properly reduced stuff 
at the larger end. The latter portion may be drawn 
off through a suitable orifice situated on, and above 
the centre line of, the large end cover. The coarse 
particles shot into the stationary blades are deprived 
of their centrifugal force and fall back on to the rotor. 
During their fal] they are scissored between the blades, 
so that as their weight is thereby reduced they may 
travel a little farther towards the large end before 
they are again shot off the rotor. Thus, while the 
stuff already sufficiently reduced flows quickly to the 
outlet the heavier portions are held back until their 
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Figs, 46 and 47—MILNE’S REFINING ENGINE—BERTRAMS 


so that it may be turned over through 180 deg. when 
occasion requires it. 

The machine is made in several sizes, the length of 
the cone—4ft. to 6ft.—being the measurement 
adopted for distinguishing purposes. The _horse- 
power absorbed necessarily depends upon the tight- 
ness with which the rotor is adjusted against the 
stationary blades. If this adjustment is made care- 
lessly an enormous amount of power may be consumed. 
We are informed, however, by the makers that when 
the adjustment was satisfactory and the output of 
pulp was 1000 Ib., as measured in paper, per hour, a 
4ft. refiner of this type showed under test a consump- 
tion of 80 horse-power. 

A refining engine of a materially different type is 
illustrated in Fig. 46 and in section in Fig. 47. This 
is Milne’s patented refining engine, and is made by 
Bertrams, Limited, of Edinburgh. The casing of the 
machine is a short open-ended cylinder closed by two 
piston-like covers provided with packing rings. A 
stout shaft passing through glands in the covers carries 
centrally a dise to each face of which a series of radial 
bars or knives is fixed. Similar bars are attached to 
each of the cover discs. The bars on one side of the 
central disc are shorter than those on the other. A 
feed box is erected above the casing, and is connected 
thereto by an elbow pipe, the end of which fits within 
a gland on the adjacent end cover. On the other 
end cover a similar gland is provided for an outlet 
| pipe, the two glands being situated at the same radial 
distance from the axis of the shaft, but at opposite 
sides of it. In connection with each end cover four 
screws provided with feet work within brackets 
springing from the fixed cylindrical casing. Each 
set of four screws is simultaneously adjustable by 
| means of two chain-connected worm shafts. 
| The bars, the longer of which are not more that 
| 9in. in length, are made of rolled bronze, and are 
| secured in place by slips of beech wood. The discs 
| and the casing are of cast iron covered with brass or 
|copper. The shaft is made of forged steel sheathed 


| 


| thrust bearings. The feed-box is usually of wood. 
The inlet and outlet pipes are of copper. The ma- 
chine is made in two standard sizes, the smaller one 


being capable of passing 1000 Ib. to 1200 Ib. of refined | 
|pulp per hour, and the other one anything up to | 


| 2240 1b. As in the case of the previously described 


refiner the horse-power absorbed depends entirely | 
| upon the manner in which the machine is worked. | 
| With the end discs adjusted so that the blades are | 
| working in fairly close contact, the horse-power neces- | 
| sary for the larger size of machine is, we are informed | 


| by the makers, from 60 to 70. 

| In action the pulp from the feed-box is entrained 
between the larger sets of stationary and moving bars, 
| and is shot outwards by the action of centrifugal force 
|into the annular space beyond the bars. The bars 
on the other side of the disc are some 2in. shorter than 
| those through which the pulp has just passed, but 
| their inner ends are at the same radial distance from 
| the axis of rotation. The centrifugal force exerted 
'on a particle at the outer end of the shorter bars is 








| with brass and is provided with enclosed double ball | 


Swain Sc 


of the liquid. If the weight is below the limit the 
centrifugal force thus developed will not be sufficient 
to counteract the force of the flow and the particle 
will pass through with the liquid. Gravity acting 
on the particles introduces a slight complication. 
Thus it is easier for a particle to pass through the 
smaller blades above the axis of rotation than below. 
The situation of the outlet pipe below the axis of 
rotation no doubt compensates this effect. 

In actual use the particles of fibre which fail at first 
to pass the second set of bars do not simply remain 
unaffected in the annular chamber, but pass re- 
peatedly between one set of bars and the other until 
their size has been reduced sufficiently to allow them 
to escape. 

When the ordinary type of hollander beating engine 

















Fig. 49—KINGSLAND REFINER 


is in use there is, as we have shown, considerable diffi- 
culty in circulating the stuff in the vat at that con- 
| sistency which considerations of efficient beating 
would otherwise demand. The result in practice is 
that the pulp must be diluted with water, a proceeding 
which, although it facilitates the circulation, does not 
make the beating any easier or more efficient. Effi- 
cient refining likewise demands that the pulp should 
| not be diluted beyond a certain degree. With what- 
ever more than a certain amount of water the pulp 
jis diluted, by this amount will the volume of stuff 
which the refiner has to handle in a given time be 
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increased. To keep the output of fibre—and there- 
fore of paper—the same we must, in consequence, 
either increase the speed of the refiner, or use a larger 
size. In the ease of the refiner described above the 
difficulties as regards the circulation of a stiff pulp, 
present in a hollander beater, are absent, so that it is 
possible, and in many cases desirable, to deliver the 
pulp to the refiner in a more highly concentrated state 
than that in which it left the beater. To meet this 
requirement a concentrator, such as we described in 
our fourth article, may be interposed between the two 
machines. In Fig. 48 we illustrate a special arrange- 
ment consisting of a Milne refining engine working in 
conjunction with a Lister patented concentrator. 
This concentrator appears to be on the same principle 
as the washing drum used on a breaking and washing 
engine. It extracts the water from the pulp to the 
right extent just before the pulp enters the feed box 
of the refiner, and returns the water to it after refining 
has been effected, so that no loss of water, sizing, 
loading, &c., is incurred. 

In Figs. 49 and 50 we illustrate the Kingsland 
refiner as made by the Glossop Iron Works Company, 
Limited. In the principle of its action this refiner is 
very similar to Milne’s refiner, but its details differ con- 
siderably. As before, the refining takes place in a 
chamber containing a revolving disc, the action 
depending on the effect of centrifugal force. The 
disc is of cast iron, and the bars or knives on each side 














RECLAIMED RUBBER. 


THERE can be no doubt that, owing to the abnormal 
demands made by the war on rubber, more of 
the material is now on its way to the scrap heap, 


and ultimately to the reclaimers’ yards, than ever | 


before in the history of the industry. In the ordinary 
course of things, therefore, we may look forward to 


a glut of the commodity largely in the form of | 
automobile tires, which nowadays have come to be | 


the most important raw material of the reclaiming 
works. There is no particular reason, even if it were 
quite permissible, to give facts and figures relating 
thereto, in attempting an estimate of the number of 
tires which have been turned out for war purposes 
by ourselves and our Allies, to say nothing of those 
which have come from America to make up the 
deficiency. Suffice it to say that the total is exceed- 
ingly large, because, new vehicles apart, there is 
constant need of renewals under the rough treatment 
necessarily experienced during warfare. At the 
present moment there is a lack of incentive and of 
facilities for gathering together the discarded tires 
on the lines now operating in Britain and other non- 
invaded countries, and the continental business 
generally is much upset. This is all to the disadvan- 
tage of America, which is par excellence the rubber- 
reclaiming country, because she has been accustomed 
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of it are cast solidly with it. The stationary end 
covers are similarly of cast iron with solidly cast 
bars. The adjustment of the contact between the 
stationary and revolving bars is also effected in a 
different manner. Thus the back end cover is firmly 
secured to the cylindrical casing. The knives of 
the dise are adjusted against the knives of this cover 
by moving the disc axially, for which purpose a hand 
screw is provided to bear against the back end of the 
disc shaft—see Fig. 50. The front cover can be moved 
in and out by means of a worm and worm wheel 
arrangement. 

For the size illustrated the diameter of the revolving 


dise is 48in. A 39in. machine is also made. The 
speed of the dise is 250 revolutions per minute. In 


the case of the machine illustrated in Fig. 46 the feed 


of the pulp to the refiner chamber is effected by | 


gravity. The Kingsland refining engine is also made 
with a gravity feed, the revolving disc in this instance 
being 30in. in diameter. The example illustrated, 
however, has afeed, the pressure of which is controlled, 
not by gravity, but by a gear driven pump of the 
plunger type provided with an air chamber to 
keep the rate of flow constant. The pump ram has 
a diameter of 8in. and a stroke which may be either 


10in., 12in., or 15in., according to the amount of pulp | 


to be passed through the refiner in a given time. The 
variation in the stroke is obtained by altering the 


position of the pin on the overhead crank disc—see | 


Fig. 49. The pump is driven by belt and gearing 
from the refiner shaft, and makes forty-five strokes 
per minute. It delivers the pulp to a point situated 
at the highest level of the cylindrical refining chamber. 
The outlet from this chamber is situated as nearly at 
the centre of the back cover as circumstances will 
permit. 


through the refining chamber can be varied to suit the | 
conditions of the moment. 


| from goloshes, is exported largely from Russia both to 


|ingly large buyer of reclaimed rubber from America 


A swivelling pipe, not shown in either of the | 
engravings, can be attached to the outlet orifice, and | 
by adjusting this the back pressure on the pulp passing | 


| 


|a really satisfactory process testifies. 


Fig. 50—KINGSLAND REFINER—GLOSSOP IRONWORKES 


to add greatly to her home supplies of scrap rubber 
by imports from Europe. The extent to which | 
America has been affected is clearly shown in the 

following figures of the Department of Commerce | 
of the United States :—-For the fiscal year ending 
June, 1914, about 20,000,000 Ib. came from Europe, | 
while during the twelve months ending June, 1915, 
the amount was only 4,286,195 1b. Under the | 
circumstances, therefore, it is not surprising that 

the shortness of stocks held by American dealers | 
has caused a hardening of prices to an extent which | 
is causing reclaimers some concern, though, of course, 

the forthcoming glut that we have referred to is not 

absent from their minds or calculations. 

Owing to our control of the Eastern plantation | 
product we control the rubber market at the present | 
time, and that we apprehend no shortage is evident 
from the large and continuous shipments we are 
making to America and our Allies under the special 
permits of the Rubber and Tin Export Committee. | 
These permits apply also, we may say, to inferior 
rubber, such as jelutong and almadeina, and also to 
scrap rubber and reclaimed rubber. In normal | 
times both scrap and reclaimed rubber, mostly derived 


America and Britain, but at present these exports 
are entirely stopped, and with regard to Holland and 
Scandinavia it is a moot point whether the customary | 
exports to America and Britain are not being 
surreptitiously diverted to a market which shall be 
nameless, but in which very high prices are being 
paid. In recent years Germany has been an increas- 


and England, having adapted its use to- purposes 
for which it is not customary to use it in other 
countries. As a home manufacturer of the com- 
modity, Germany, however, has not in the past been 
in the forefront, though she is now striving to improve 
her position, as the offer of a prize of M.100,000 for 
With regard 


| to this prize, the main interest attaching to it, in 








our opinion, is the tacit though belated confession | 


| that the patented processes in existence emanating 
| from the brains of chemists of various nationalities 


A LARGE reduction in the number of trains running on | 
the North London Railway, particularly on Sundays, 
was made on the Ist inst. We have reason to believe 
that.on the 15th inst. the South Eastern and Chatham | 
services will be considerably modified. 


by no means come up to the claims made for them, | 


or that, at any rate, the goal aimed at has not yet 
been reached. 
rubber—with 


The object of reclaiming vulcanised 
the very small quantities of un- 





| down to 10d. per Ib. 


| vuleanised rubber in use we are not concerned 
jis to convert it as far as possible into its original 
unvuleanised condition, so that it ean be re-used as 
raw material. 

Vuleanised rubber is insoluble in’ all solvents 
| Whether it consists merely of rubber and sulphur, 
or is heavily compounded with mineral matter such 
jas chalk, barytes, litharge, zine oxide, &¢. It inay 
| also contain organic additions such as oil substit iio, 
mineral oil, vaseline and pitch. Moreover, in iiany 
classes of goods cotton fabric and wire are jyro- 
minent components. The material being non-plastic, 
will not mill on the mixing rolls, and cannot therefore 
be generally used in the manufacture of new vuleani-ed 
goods. 

Now, with regard to the objects of reclain, ing 
|rubber, these may be stated to consist. primsyily 
in converting the non-plastic scrap rubber ints a 
plastic condition so that it is capable of being milled 
and re-vuleanised. To effect this it is necessary to 
|remove all extraneous matter, such as wire and 
| cotton fabric, where such are component parts of 
|the rubber goods. The removal of other bodies, 
| whether of mineral or organic origin, may or may jot 
be considered necessary by the individual reelain ver, 
It all depends upon the commercial quality of the 
| product aimed at. The ideal, of course, in rubber 
| reclaiming is to get back the rubber to its original 
form; at least, this is the stated object in patent 
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specifications for reclaiming rubber. In_ practice. 
however, we find that the aim of the large reclaiming 
works is to produce a body for which there is a stead) 
demand, rather than to attempt competition with 


| Eastern rubber planters, who in many cases have 


now got their total production costs of new rubber 
Not that the rubber is obtain- 
able at this modest figure by the British or American 
manufacturer, but the fact of this low cost of produc- 
tion indicates the possibility, indeed, the probability, 


|of severe competition for the reclaimer who first 


succeeds in putting on the market the genuine 
jungle or plantation product in ton lots. With 
regard to the demand for reclaimed rubber, it was 
confidently predicted in some quarters that with 
plantation rubber at or near 2s. per pound, the sales of 


| the reclaimed product would be very largely curtailed. 


and that the business could not be carried on at a 
profit. This prediction, which emanated from 
quarters in which plantation interests were paramount, 


| has in the main been falsified in the event, for not 
| only is it a fact that no works have been closed down. 


but, on the contrary, new works have been erected. 
Prices have certainly been on the downward grade, 
but as the market for scrap rubber conforms closel\ 
in its movements with that for raw rubber, the 
reclaimers have got their raw material at a cheaper 
rate. The experience of the last three years, then. 
may be taken as showing that reclaiming will remain 
an important part of the rubber industry, at any 
rate until new rubber is freely offered at Is. per pound. 

One of the main elements for successful working 01 
the large scale is a regular supply of scrap rubber of 
uniform composition, such as the goloshes so largel) 
used in America. Scrap rubber which has to be 
laboriously, and even then very indifferently, classi- 
fied by dealers from a heterogeneous collection 01 
rubber articles is unsatisfactory raw material. Thus 
it came to pass that twenty or thirty years ago the 
Americans were the only rubber reclaimers of note. 
while the British industry was carried on, not only in 
a small way, but in a manner which made competition 
with the American product difficult. The last decade. 
however, has seen a considerable change, and we have 
now three or four large works founded on American 
procedure, with the result that British production 
has very largely increased, and to an extent not ap- 
proached by France or Germany. The main cause 
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of this progress will be found to lie largely in the 
abundance of scrap rubber of uniform type, though 
not necessarily of uniform composition, viz., auto- 
mobile tires. The query so often heard as to what 
pecomes of all the discarded motor tires is here 
answered. Another question as to why the pro- 
prietor of the discarded tire gets such a comparatively 
insignificant sum when a deal is effected with the 
waste rubber merchant, though no doubt of interest 
to many, does not seem to call for a categorical 
answer in a general article like the present. We may, 
however, refer to one point, and that is that on an 
average @ pneumatic tire contains 50 per cent. of 
canvas, &¢c., which does not figure in the weight of 
compound reclaimed rubber obtained. Further, with 
regard to the price of scrap tires, it must not be over- 
looked that this has fallen to one-half of the figure 
ruling two years ago. 

Although numerous patents have been taken out 
in connection with the reclaiming of rubber, all those 
which have achieved any real success come within the 
categories of either the acid or the alkali chemical pro- 
cesses. The acid process is the older, and is still the 
one imost extensively used in America, though the 
newer works there, as well as the three or four new 
works in England, use the alkali process. In some 
works both processes are employed. In the acid pro- 
cess the rubber is finely ground between steel rollers 
and thoroughly washed to remove adhering dirt and 
metallic fragments. It is then treated with dilute 
sulphuric acid in tanks heated by steam until all the 
canvas is destroyed. The rubber is then removed 
and thoroughly washed to free it from acid. The 
next process consists in heating it in live steam at 
about 300 deg. Fah., either alone or mixed with 
mineral oil for several hours, after which it is suffi- 
ciently softened to enable it to be sheeted on the rollers, 
having previously been thoroughly dried. 

In the alkali processes, some of which are controlled 
by existing patents, the canvas is destroyed by caustic 
soda solution at high pressure, the softening of the 
rubber going on at the same time, thus rendering any 
subsequent heating unnecessary. In this process all 
the free sulphur and rubber resins, as well as any oil 
substitute present, are dissolved out by the caustic 
soda, and the product generally may be considered 
superior to that made by the acid process. 

After the grading of the waste rubber to be treated 
the human element is practically eliminated, the 
handling of the material from operation to operation 
being performed by conveyors, pumps and other 
mechanical contrivances. Steam pressures are 
mechani lly regulated, and the temperatures and 
duration of treatment automatically recorded. Again 
all condensed water from steam, and a good deal of 
the large volume of water used for washing purposes, 
is saved for re-use. To mention now the operations 
in their regular sequence ; the scrap rubber having been 
carefully graded into qualities, is broken up on fluted 
cracking mills, so as to pass a fin. mesh screen. These 
mills consist essentially of two steel rollers about 4ft. 
long, resting horizontally side by side, and revolving 
inwardly at different speeds. The next step is the 
important one of removing fragments of metal, for 
which purpose some form of magnetic separator is 
commonly employed. The rubber is now ready for 
the digesters, or devulcanisers as they are often 
termed. These are steel jacketed pans of varying capa- 
city and of cylindrical form. The rubber and caustic 
soda solution having been put in, the manhole is 
tightly fastened and high-pressure steam turned into 
the jacket. After a certain number of hours at a 
temperature between 300 deg. Fah. and 400 deg. Fah. 
all the canvas is destroyed, and is removed by water 
in the special washing machines to which the rubber 
goes from the digesters. The capacity of the digesters 
varies, but two tons of rubber may be taken as the 
iinimum charge in a modern works. From the 
washers the rubber, now freed from all canvas, dirt and 
saponifiable matters, passes to a water separator or 
draining machine, where it loses the great bulk of its 
water and then goes to vacuum driers, where the 
remaining moisture is removed, thorough dryness 
being an essential in high quality reclaimed rubbers. 
The rubber comes from the driers in the form of 
crumb, which is then worked for some time on mixing 
inills, whereby it is formed into a homogeneous sheet. 
I'wo sets of mills are employed, first the ordinary kind 
as used in rubber works, and the refining mill, which has 
shorter rolls, but of larger diameter, and in which the 
friction is greater, the object being to break up any 
small pieces, and so produce a perfectly homogeneous 
sheet. The colour and density of this reclaimed 
rubber will vary according to the quality of the tires 
operated upon. The greater amount is black or dark 
grey, but quite recently, owing to the influx of 
American tires, a considerable amount of white scrap 
has become available. Red rubber scrap is also to be 
met with. Perhaps we might say that the colour 
18 no indication of the quality of the rubber used in a 
tire, it being entirely due to the compounding and 
vulcanising ingredients employed. Thus a white tire 
1s indicative of oxide of zine without any lead com- 
pound, while a black, or grey, tire as a rule contains 
both zine and lead compounds. 

So much for a very brief account of what becomes 
of discarded tires, and there is no need to emphasise 
the fact that rubber reclaiming, if it is true that very 
little old rubber is lost, has attained the position of an 
important industry. With regard to the output of 





reclaimed rubber in the world, it is impossible to give 
anything like an accurate estimate, but it may be 
taken that 50,000 tons per annum is under, rather 
than over, the mark. 








TECHNICAL TRAINING IN INDIA. 
(By a Bombay Correspondent.) 


THE circumstances of the present war, including the 
stoppage of supplies of a great variety of goods pre- 
viously received from Germany and Austria, has 
placed India’s industrial inefficiency in a very pro- 
minent light. It has also exposed to severe criticism 
the method employed by Government to promote, by 
education, the spread of industrial knowledge through- 
out the country. The beginning was bad, for although 
it is well known that the quality of workmanship on 
any commercial article depends principally on the 
skill of the artisan, the courses of study in technical 
schools were laid out by men who had never practised 
a craft and had no experience among Indian workmen. 
Large numbers of young men went through these 
schools, who, after a course of physical science and a 
smattering of workshop practice, took their certifi- 
cates and disappeared into various occupations; but 
as they were not sufficiently experienced in craft to 
direct workmen, and their knowledge of applied 
science had still to be acquired, they made no impres- 
sion on the class they were intended to direct and 
control. It should have occurred to the leaders of 
education that the training of overseers who were to 
work among an illiterate and very backward class of 
men should not follow the lines pursued in countries 
where the working class is literate and expert. In 
the Victoria Jubilee Technical Institute, Bombay 
possesses the best trade school in India, but after 
twenty-five years of activity no trace of its influence 
can be found among the various trades employed in 
house building. The ex-student had no knowledge 
of teaching, his scientific knowledge was of no use to 
the workman, and the latter was quick to observe 
the lack of practical experience of the former who 
expected to obtain a place of authority when he left 
college. It is no wonder that for many years the 
ex-mechanical or textile student found it hard to get 
employment. For quite ten years the Council of the 
Institute consisted chiefly of merchants, doctors 
and lawyers, with only one member who had had a 
workshop training, and during this period no technical 
question was ever discussed by the Council. Recently 
important changes have taken place in the staff and 
the Council of the Institute. Able men have been 
appointed on the teaching staff whose value may be 
measured by the increased demand for ex-students 
and the seale of pay they earn in railway and other 
factories. There is now a fair proportion of experi- 
enced engineers in the Council who regard technical 
education from the point of view of its practical value. 
An important change has also taken place in the 
views of Government on this subject. A Committee 
of Direction of Technical Education, composed of 
men specially qualified for the duty, has been 
appointed to inspect technical and industrial schools, 
report on their efficiency, control the courses of 
instruction, and deal with the financial grants in aid. 
There had hitherto been no check on the methods of 
instruction in the district schools or on the variety 
of subjects taught. Their committees were all com- 
posed of non-technical men, and their teachers were 
rarely skilled in the arts of imparting knowledge. 

The original intention of the mixed scientific and 
technical colleges, which are actually trade schools, was 
the spread of useful knowledge from the teacher 
through the student to the handicraftsman. It has 
hitherto been a failure, and a glance at the Indian 
workman will help to make clear the reason for the 
failure. 

About 93 per cent. of Indian skilled labourers, 
including those who have attended a primary school 
for an insufficient time, and have forgotten all they 
learned there, are illiterate. Compulsory education 
is not in force in British India, and therefore the 
period of school attendance is controlled by parents 
who are mostly illiterate, and who can see very little 
advantage in school training. A few children may 
profit so far in a primary school as to qualify for some 
minor clerical work, and then their one ambition is to 
escape from manual labour, but it takes longer to 
obtain a useful grip of literacy than to learn a trade, 
and the craftsman is better paid than the clerk ; the 
taste for clerical work nevertheless prevails, although 
a good fourth of the clerks is always out of work and 
living on friends. 

The chief characteristics of the Indian workmen 
may indicate in some measure the kind of instruction 
they lack. Combined with an unbounded inquisitive- 
ness in the affairs of their neighbours, they betray a 
complete lack of that wholesome curiosity which is the 
foundation of true progress. They will accept a 
picturesque lie without hesitation, while a plain truth 
that does not appeal to the artistic side of their nature 
finds them indifferent. The custom of arguing and 
bargaining over the smallest transaction has de- 
veloped a taste for ‘“‘ making the worse appear the 
better reason” and accounts for much of the liti- 
gation that takes place among the working classes. 
The Indian workman regards all innovations in his 
craft with distrust, and even if compelled to adopt 





them for a time he will revert contentedly to the old 
way on the first opportunity. Give him a new grind- 
stone and he will use it on face and sides until it is a 
shapeless mass of stone. He will not try to repair it ; 
he will not even apply for repairs, but will revert to 
the flat stone his ancestors used, although it involves 
at least seven times the labour of the grindstone. 
One thing he studies continually—to put the smallest 
amount of work upon any job he may undertake. 
His house joinery is finished with the jack plane, in 
framed work scamping is his rule, and as the sharpen- 
ing of blades and saws is laborious, he uses his saw and 
his plane until an assistant is required to operate 
them. His saw is never oiled ; it is always dirty and 
the teeth are irregular. His habit of working in «a 
sitting position is so confirmed that he will squat on a 
bench and hold the work with his toes rather than 
stand and use the vice, and the surface of the bench 
will soon assume the appearance of a chopping block. 
The Indian lacks power of concentration, and his 
thoughts while at work are too often astray, with 
results that are disastrous to both quality and quan- 
tity. It is only when he turns yoghi, or religious 
beggar, that his thoughts are said to be concentrated 
on one idea. There are, nevertheless, many who 
maintain that the yoghi, having no responsibilities, is 
able to give up thinking altogether, and does so ! 

Lack of observation is conspicuous in the repre- 
sentation of animal and plant life to be found in 
pictures, carvings and models throughout the country. 
The native art worker does not copy from life, but 
relies. on memory unsupported by study, and hi: 
productions have only a remote resemblance to 
anything that ever grew, or ran, or flew. His anatomy 
is invariably wrong whether dealing with man or 
beast ; he has yet to learn that the fan of the peacock 
grows out of the back and not at the end of the bird. 
There is no lack of well-proportioned men and women 
in the country, but in pictorial representation the 
people prefer the monstrosity to the drawing which 
is true to nature. 

By caste rules the son follows the craft of his father 
and is instructed by him; but the parent may be a 
skilled or a very indifferent craftsman and the son 
may have a special aptitude or no taste at all for his 
father’s trade. The combination of an _ inferior 
teacher and an indifferent son are by no means 
uncommon, and is bad for the industry. As 
hereditary skill is a mere idea that will not bear the 
test of strict examination, industrial progress suffers 
doubly from incompetent instructors and from 
occupations forced on boys that may have a vocation 
for other work. 

The Indian workman objects to teach his fellows and 
jealously guards any special knowledge that he 
thinks is a trade secret. This is most common 
among the artistic crafts, and even in schools the 
paid instructor will reserve certain processes, or per- 
form them himself, for fear any of his pupils may 
become so clever as to endanger his position. These 
are the men who are chosen for their skill as workmen 
but who never become real teachers, for the highly 
skilled craftsman is often too impatient with 
mediocrity to become a good instructor. There are 
apprenticeship laws in India, but they are practicaliy 
a dead letter. Hindu boys are married during child- 
hood, and they have families to keep at an age when 
the European is fully occupied in qualifying to 
become a journeyman. The employer does not think 
it worth while to put an idle apprentice in jail, so 
the boy breaks away with a very scanty knowledge 
of his trade, his chief object being to obtain a man’s 
pay and to know just enough to avoid being dis- 
charged. He has never had any serious instruction, 
has never seen a cutting edge, blunt and sharp, under 
a strong lens, has never heard of a time test to prove 
the advantage of a well-sharpened tool, or had any 
instruction even of the most elementary kind in 
applied geometry, and he is frequently without a 
foot rule. Thousands of workmen use certain 
personal standards of measure, such as the last joint 
of the thumb, which is their inch, the elbow to finger 
tip or the measure round the head vertically, and 
ploughs, carts and even huts are built to such 
standards. 

A very large proportion of Indian workmen provide 
their own tools. The strolling blacksmith carries 
his whole outfit and family in a bullock cart, along 
with material for a rude shelter during his halt in 
the villages. His outfit is of the most primitive kind, 
and he will try to re-cut and temper his files rather 
than spend money on new tools. The file is, of course, 
spoiled, but it compels him to give more attention to 
hammer finish, and it is often surprising to find what 
good work he will turn out with an outfit that any 
European would refuse to handle. All this involves 
loss of time that would render competition with well- 
organised labour impossible. 

The Indian carpenter has rarely one-fourth of the 
tools that a European would require, and there is 
seldom a good blade or cutter among them. His 
cheap saw blades are soft, and many of his chisels 
are made from old files, mill spindles, or spring plates, 
and are rarely well tempered. He profers a flat stone 
to a grindstone for sharpening, and his cutting edges 
are very often blunt. He never heard of oiling a 
saw blade, and he cuts all his tenons with mallet and 
chisel by preference. The Indian jeweller has not 
yet discovered how to harden a brooch pin by twisting 
after soldering on the hinge, and he continues to hold 
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the blow-pipe with one hand when he might fix it in 
@ stand and connect it with a flexible tube to his 
mouth, thus leaving both hands free for other work. 
He has also an incorrigible habit of altering details 
of work he has to copy, so that if he has a number of 
things to make—scent bottles, for instance—there 
will be found no two of them exactly alike in dimen- 
sions or ornamentation. He still makes screws 
by twisting two wires round a mandril and soldering 
them in place, one serving for the male and the other 
for the female screw. The twisting is done with the 
right hand, and the screw is thus left-handed. The 
Indian stonemason works sitting on his heels; his 
chisels are made of old files or cheap steel, requiring 
frequent sharpening. The stones for walling are 
pyramidal in shape; the base is squared and forms 
the outer surface, while the inner part is supported 
on scraps of stone, and the mortar does not fill all 
the gaps. There is thus the minimum of quarry 
waste, but the result is very unreliable work, especially 
when the mortar is so poor as not to harden. The 
bricklayer considers 400 bricks a good day’s work 
and would resent being asked to set more. His 
ideas of bonding are primitive, and he does not 
hesitate to build a cross wall without any key to 
the main wall. The Indian building contractor is 
not a master builder; he has had no training in 
handicraft, and he finds a moderate experience as 
clerk of works sufficient for his purpose. He knows 
nothing of the important art of handling materials 
economically, and in technical matters he depends on 
his subordinates, who in turn depend on the labourers. 
There is in Bombay a college under construction 
that will be devoted to science. It is a very large 
and handsome building of three lofty stories. Stones 
are being hoisted daily by gangs of fourteen men 
with ropes and blocks. The stones rise at the rate 
of 30ft. an hour, and the fourteen men perform work 
at the total rate of one-quarter horse-power. The 
largest hotel in India, known as the Taj Mahal, took 
nine years in building with manual hoisting of every- 
thing, and the estimated cost was doubled. In 
England it would have been completed in eighteen 
months. Indian architects all advertise themselves 
as architects, engineers and surveyors, but work 
continues to be carried out as above described. 

It is probable that with the multiplication of 
cement works, aided by the blast furnaces and rolling 
mills of the Tata firm, armoured concrete will super- 
sede masonry to a very large extent in India, for the 
reason that the ordinary building contractor, the 
mason and carpenter may be eliminated altogether. 
Doors and windows are now obtainable in wood- 
working factories. It is too much trouble to convert 
the Indian building contractor. 

In spite of the drawbacks mentioned above, the 
prospects of the Indian workman are very far from 
hopeless, for although he is incapable of any spon- 
taneous revival, he can be taught to do excellent work. 
This has been proved in the railway and other work- 
shops, where, under the supervision of Europeans, 
the Indian has been so trained in all the various 
processes of manufacture that the European workman 
has disappeared. In the foundry, forge, turning, 
fitting and boiler shops of the Great Indian Peninsular 
Railway and also in the carriage, wagon, paint and 
trimming shops excellent work is done daily by 
Indian workmen, who have been instructed in the 
duties they are paid to perform by foremen who did 
not inquire whether they could read or not. The 
work was of the most practical kind, and diligence 
was stimulated by the pay at the end of the month. 
The men have also learnt habits of order, punctuality 
and cleanliness, and as they earn more in the railway 
workshops than they could elsewhere they remain 
contentedly with their employers. Readers who 
know something of industrial history in Europe 
will recognise that this training resembles that 
which prevailed everywhere at the time when the 
working class was illiterate. They went at an 
early age to work and the whole of their training was 
received in the workshop. Their efficiency was far 
beyond that of the average Indian workman of to-day, 
as is proved by their work that remains in evidence. 
The kind of schooling most needed by the Indian 
working class to-day is that which will improve their 
working efficiency and enable them to live on a better 
scale. The period the Indian child may spend at 
school is so limited—unless he has a scholarship— 
that only the most essential things should be taught. 
As the prosperity of the working class increases, 
more time will be allowed for school, and the curri- 
culum may be extended. It is certain that literacy 
will some day become necessary to all classes, but 
the attempt to introduce it too soon has only resulted 
in an excessive multiplication of a half-educated 
clerical class that lives always near the starvation 
line. 

Meanwhile the Department of Education has 
arrayed against it an army of many millions of working 
men, who are without ambition, who would not 
attend a night school if they could, who regard any 
attempt to change their modes of work with suspicion, 
if not with hostility, and yet it is on these men that 
the industrial future of India depends. 

They see very little good in the primary school, and 
they naturally curtail the attendance of their children. 
The attitude of these men towards their work is a 
dishonest one, and they continually try to do less 
than they have undertaken to do. They, in conse. 








quence, require much more supervision than 
Europeans. The man who will listen attentively 
to his instructions, who can read a drawing intelli- 
gently, and can be depended on to carry out his orders, 
is @ very rare person, who can command the highest 
rate of pay in his trade. But he is an accident. 
Instead of working downward through the science 
professor and the student to the workman—ending 
in complete failure—the old and well-tried method 
must be resumed of starting in the workshop and 
dealing directly through trained foremen or maistries 
with the workman. The foreman chosen from the 
ranks of workmen of recognised ability could be 
taught in twelve months all he needs to know, and 
he would be able to explain in familiar language to 
his subordinates the reason for any new departure 
in work. He would cost very much less than a 
student and would be content with much less pay. 
Many thousands of such men are needed. Their 
teaching faculty, properly developed, would constitute 
their chief value, for the mind of the ordinary work- 
man is full of silly superstition even regarding the 
details of his duties. He has still to learn to keep 
his tools sharp, to measure correctly, and to cut to 
the mark. 

With regard to the education of children, much 
may be learned from the methods now followed in 
the Philippines, where cane and rattan work, including 
basketry, plain pottery, hand-loom weaving, hat 
and slipper work, and toy-making are taught, all 
industries that are the foundation of the higher crafts. 
In the farming schools the work of the boys pays 
their personal expenses. With all his faults the 
Indian workman is patient, frugal, and good tempered, 
and, when his intelligence is directed to the faithful 
execution of his work, he will prove a very satisfac- 
tory artisan. 








THE INSTITUTION OF CIVIL ENGINEERS. 
PRESIDENTIAL ADDRESS.* 

In taking this chai for the first time as your President, 
[ have to thank all here, and the members of the Institution 
generally, for the great honour they have conferred on 
me. Although our business here to-night is to inaugurate 
another session of the work of our Institution, I feel bound 
in the first place to make some reference to the gigantic 
struggle in which we, with our Allies, have since August 
4th, 1914, been engaged, extending now over a period 
of one year and ninety-one days. 

This war has been rightly styled the engineers’ war. 
Our efforts as engineers have been made use of to the full 
extent in waging the war. None the less, we should be 
still more willing that our training and experience might 
be utilised in prosecuting and furthering the arts of peace. 
Whilst each one of us, according to his ability and 
opportunity, is endeavouring to do his best for the national 
cause, and for the suecess of the British arms, we cannot 
ignore the fact that the circumstances have involved great 
sacrifices among professional engineers, and I fear we must 
look for a certain amount of distress to follow. Professional 
engineering work has been adversely affected to an 
extraordinary degree by the need, which is realised by 
all, of husbanding the national resources and arresting 
the prosecution of a large number of those undertakings 
which in the usual course employ professional engineering 
skill. Whilst sharing the view that much expenditure 
and application of labour, which is not directed to military 
needs, should be suspended for the present, we may well 
doubt whether it is a truly economical course to postpone 
even under the present circumstances the contemplation 
and professional consideration of engineering works, for 
which the call may be expected to be acute when the war 
is over. 

It appears to me that many engineers whose age and 
circumstances prevent them from taking an active part 
in connection with the war might well be devoting their 
skill to the deliberate preparation of such projects as I 
have referred to. The cost necessarily involved would 
be very small, and there can be little doubt that the 
country would be in a better position to resume normal 
activities in the future, if effort which cannot be made use 
of otherwise were applied to the preparation of designs 
for work which is certain to be undertaken under some 
pressure when the time comes. Another matter which 
must exercise our minds in connection with the future 
of many of the young men who have volunteered to serve 
the country is, what will be the position of those of them 
who have embarked upon or contemplated an engineering 
career, which has been completely broken off? It is 
impossible to create a competent engineer without due 
training and experience, and we will no doubt have to 
consider somewhat specially at a later date, the position 
of those young men whose preparation for the engineering 
profession must be, owing to the war, regarded as imperfect 
according to the existing rules of the Institution. 

The conveyance of the various units of the Expeditionary 
Force to the ports of embarkation, and the movements 
of troops and supplies generally, has been most efficiently 
carried out by an executive committee of railway general 
managers and experts. The railways of this country 
are the wonderful creation of private enterprise, but it 
must be admitted they were located and designed with a 
total disregard to strategic advantages, and especially 
of a possible invasion. While we may firmly believe that 
this country will never be invaded, it is only prudent 
to be prepared for the worst, and immediate steps should 
be taken to remedy our defects in this respect by connecting 
up existing lines and by extensions. We frequently hear 
it said to be necessary that London should be provided 
with yet another outer-circle railway. Clearly such a 
line of railway, by being connected with the railway 
systems all round, might be of great strategic value, and 
if in addition permanent trenches were constructed outside 
and parallel with it, they would be available at all times, 
and troop trains could be quietly run in at a moment’s 





* Delivered by Mr. Alexander Ross, November 2nd, 1915. Abstracted, 





notice. If such an idea is good for London it would be 
equally good for other places. ; 

Let us now pass on to consider whether we are, as a 
nation, making the most of our national resources from 
an economic point of view, especially as regards some 
matters that particularly interest the engineer. ; 

IRON AND STEEL. 

Take, for instance, the industries of iron and stev! and 
that of their constituents. In 1894 the United Kingdom 
stood highest in the production of iron ore. The following 
tables which have been compiled from Parliamentary 
returns,* give the contrast in the production of iron ore 
by the principal countries between the years 1894 and 
1912 :— 

1894. 

Tons. 
12,367,000 


1912. 
Tons 


United Kingdom produced 13,790,000 


Germany 12,193,000 32,190,000 
France 3,711,000 18,744,000 
Belgium 3 306,000... 165,000 
United States 11,880,000... 55,150,000 


In 1896 the United Kingdom led the world in the produc- 
tion of pig iron, and the following table gives the contrast 
in production of pig iron by the principal countries 
between the years 1896 and 1912 :— 









1896. 1912. 
Tons. Tons. 
United Kingdom produced 8,660,000 8,751,000 
Ee ds .< 4:6 tes 6,270,000 17,582,000 
France 2,301,000 870,000 
Belgium 944,000 264,000 
United States 3 8,623,000 ; 29,727,000 
It is satisfactory to observe that as regards iron ore 
and pig iron we have not lost ground, notwithstanding 


that our advance in comparison with other nations is 
very small. 

A more striking view of the position is obtained by 
examining the average annual production of stec! per 
head of population in hundredweights. 





1889-03. 1894-98. 1899-1903. 1904-08. 1011. lye, 
United Mineiom.. 1:8 .. 2.0 .« 2.4 .. 2.7 .. 3.9 3.0 
Dominion of Canada ~~ ss Se me ss See 23 
Russian Empire .. 0.1 22.... Ba SS are Fe 0.5 
Sweden er SS eee, | eee Vs Se ee 1.8 
Germany ca os =e oe - ce) aS i) 5.1 
Belgium sac i ee ey 2.2 3.6 5.7 6.5 
France... .. .. 0.4 0.6 0.8 1.2 1.9 2.2 
Austria-Hungary... 0.2 .. 0.4 0.4 0.7 9 isa 
United States <n RY ax 3.3 4 §.1 6.6 


Summarising our positions, we have not made the same 
rapid advance shown by our rivals, and it becomes 
necessary that by an extreme effort, and by adopting 
the most up-to-date methods, we should make every 
endeavour to hold our own, and especially to avoid the 
necessity of importing steel, which we did in 1913 to the 
value of £15,000,000. This is distinctly disappointing, 
and [ hope it may be taken into consideration by all 
concerned. It is true our steel manufacturers are liable 
to severe foreign competition, and at times are subjected 
to what is known as ** dumping,” and clearly they ought 
to have some security against this unfair method of 
attack. It is eminently satisfactory to know that British 
iron and steel occupies the highest position as regards 
quality, and that we are keeping abreast with respect 
to the higher-class steels. Nevertheless, it is most 
desirable we should increase our output, and to do this 
it is a first essential that the raw materials should be 
assembled cheaply. What we are short of in this country 
is abundant in other parts of the Empire, and every effort 
should be exerted to cheapen its transport. The 
prosperity of the iron and steel industry of a country may 
be taken as a measure of the prosperity of the nation. 
This being so, it follows that we should exert ourselves 
to the utmost to maintain and develop in this direction, 
and all interested should combine to secure this result. 


TIMBER. 

Timber, another material largely entering into construc- 
tion, and of special interest to the engineer, is in a most 
unsatisfactory position so far as home cultivation and 
supply is concerned. Undoubtedly, as regards forestry, 
we are in this country years behind any other European 
nation. 

The Board of Agriculture and Fisheries and the Office 
of Woods and Forests and Land Revenues issued a joint 
report for the year 1912-13 on the forestry under their 
jurisdiction. They deal with each forest in detail, and 
in no case do they find one to be in a flourishing condition, 
and they cannot help coming to the conclusion that 
forestry in this country is in a backward state. With 
the support of a grant from the Development Fund, large 
demonstration areas have been secured and lectures have 
been established at various colleges throughout the country, 
and much actual work of an experimental character has 
been effected. 

These various measures are excellent so far as they go, 
and will in time produce much good. Still, as planting 
only commenced three to four years ago, and that, too, 
over a limited area, and as it takes many years for trees 
to come to maturity, depending on the species. it follows 
that it will be a long time before full advantage can be 
attained. 

In this country we can grow almost all the trees of 
commercial value excepting mahogany and other finer 
hardwoods and certain Oriental trees, and we are parti- 
cularly well adapted as regards soils and climate for 
growing and cultivating the various conifers, larch, fir, 
spruce, Corsican firs, and others of those most used in 


structural work and for commercial purposes. In 1912 
we imported— 
£ 
Unmanufactured timber to the value of 28,357,000 
Manufactured timber to the value of .. 3,393,000 
Wood pulp to the value of .. ee 4,418,000 
. £36,168,000 


Total eeu Mat Een secs ies 
We exported in one form or another .. ..  .. £3,582,000 

This apparently represents a good deal more timber 
than this country could produce under the most favourable 
circumstances, even if new areas were planted. N otwith- 
standing, we can almost immediately—or, at any rate, 
in the course of time—reduce our imports very con- 
siderably ; but particularly is it desirable that we do not 
import manufactured timber, chiefly consisting of doors 
and windows and their frames. The importation ol 
timber has been steadily on the increase, and in fifty 
years has advanced from £9,058,000 in value to 
*TIron and Steel, 1912. Parliamentary paper No. 284, Session 
1913-14. 
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£23,675,000, * and during’ recent years prices have been 
on the ascending scale, Timber is constantly being put 
to an increased number of uses; particularly is to be 
noted the enormous quantity cut down year by year and 
converted into wood pulp. Of the timber imported, 
one-fourth comes from the British possessions, 
chiefly from Canada, and the remaining three-fourths 
from the United States, Russia, Sweden, Norway, Austria, 
France and Germany, mostly from primeval forests. 

It is all-important that until we can depend more on 
ourselves for our requirements, we should save the use 
of timber as much as possible by the substitution of other 
materials, and by the scientific application of the most 
approved means of treating and preserving timber, so as 
to render it as lasting as possible. The railway companies 
in the aggregate consume enormous quantities of timber 
for various purposes; as an instace, their annual con- 
sumption of sleepers, 9ft. long by 10in. wide by Sin. 
must amount to millions. An immense saving of 


roughly 


deep, ; ; : 
rh ot would be effected if a suitable substitute could be 
found. Many attempts have in the past been made in 


this direction with some measure of success, yet never 
completely satisfactory results. Still, success is quite 
within the bounds of probability, and is well worth an 
effort. Anything that will either decrease the imports 
or increase the exports must obviously be of national 
importance. 

FLoops AND LAND-DRAINAGE. 

Still following up our inquiry as to whether we are taking 
advantage of our natural resources, let us consider our 
position as regards floods and the drainage of land. Any 
observant person moving about the country cannot fail 
to notice large areas of water-logged land, and in many 
parts extensive districts subject to flooding. We cannot 
shut our eyes to the fact that in many cases our rivers and 
their tributary streams are not only unable to take the 
flood waters, but on the contrary their condition is 
frequently the cause of the damming back of water on 
the lands adjoining. The largest agricultural areas 
subject to floods are on the east side of England, and are 
included in the valleys of the Waveney, the Bure, and 
the Yare, all discharging into the sea through the narrow 
channel of the Yare at Yarmouth, and in the valleys of 
the Great Ouse, the Nene, the Welland, and the Witham, 
flowing into the Wash through separate channels. In many 
cases measures forimprovement would meet with difficulties, 
and the works might be costly, but in not a few instances 
a quick return might be expected, while in others the 
improved value over a period of, say, 25 or 30 years would 
be sufficient to redeem the capital expenditure. 

In dealing with rivers, every case must be considered 
on its merits. In certain instances much harm might be 
done by disposing of the water stored up inland and 
gorging the outlet, and it must not be forgotten that the 
more perfect the arterial drainage of the country, the 
more rapid will be the discharge of the flood waters, and 
provision should be made accordingly. Again, in con- 
sidering damage to lands by floods, we must differentiate 
between grazing lands, where an occasional flood does 
little damage, and agricultural lands, over which immunity 
from floods must be secured. I have no hesitation in 
saying that if our rivers and watercourses could be 
effectively dealt with and our water-logzed lands, fens 
and bogs trenched and drained, we could, by the land so 
reclaimed, add a considerable percentage to the existing 
area of arable and pasture lands of this country. 

The only object we can have in view in adding, at a 
great cost of labour and money, to the productive lands 
we already possess, is to place at the disposal of the 
community the possibility of increasing our home produc- 
tion, with the intention of meeting our own requirements 
to a much greater extent in the future than we have done 
in the past. In this connection we are bound to ask 
ourselves whether we are making the most of the land now 
available, and after consulting living authorities and 
writers on the subject and examining returns, the answer 
must emphatically be in the negative. 

How to advance the farming interests it is difficult for 
me to suggest ; but it is evident, to get the full use of the 
land, these must be helped and stimulated somehow. 
Combination and co-operation have done much in other 
countries, and so have central markets and national land 
banks by providing cheap money and giving reasonable 
credit. 

We may take it that it can be demonstrated : 

That by proper treatment of the arable land now 
available, by proper rotation, and by using suitable 
fertilizers the average yield per acre can be largely 
increased. 

That the live stock, while being maintained at the 
present high standard, may be increased in numbers. 

_ That by river improvements, drainage and reclamation 
from the sea and inland waters and of the fen lands, and 
by the reclamation of moorland wastes, large additions 
can be made to the arable and the pasture lands of this 
country. 

_If we feel satisfied that these statements are true, no 
time should be lost in applying the remedy. Why should 
We import our foodstuffs if by an effort we can remove the 
lethargy, if not the indifference, of the past and can 
lar,ely provide ourselves ? By commencing at once we 
can correct many things and help ourselves to a large 
extent immediately, although it may take many years 
before we can reap the full benefit ; but there seems no 
Treason to doubt that in course of time the United 
Kingdom would be in a position to supply its own simple 
necessities : and if instead we say the United Empire, 
then indeed we can provide for all our wants. 

Now is the time for the authorities to set about instituting 
& searching inquiry into all matters bearing on economic 
subjects, and be prepared to commence relief works of 
utility of all kinds as soon as our gallant soldiers return, 
and in no more suitable situations can they be employed 
than in their own part of the country and among their 
own friends. It may be objected that all these suggestions 
mvolve the expenditure of large sums of money—never 
more scarce than now. The underlying idea of making 
the proposals is that, for the future, we shall be more 
independent of outside aid, while at the same time we 
should be retaining our capital within our own shores. 
si pe our last normal yea, 1913, our imports were largely 

excess of our exports. It is true that imports are 





* Joint annual report, Forestry, 1912-13 page 65. 





subject to deductions on account of specie and returns | them to make the change from producing munitions to their 


on foreign investments and securities. Discount them, 
however, how you will, they are far too high, and we 
believe that, with a highly organised system, united 
effort and foresight, we can save millions, and raise our 
credit to a high standard. It is undeniable that we have 
been lavishing our resources on other countries regardless 
whether prospective friends or foes; we have received a 
salutary lesson, and our great hope is that we may profit 
thereby. 








LABOUR AND WAGES. 


AN agreement has been made between the Engineering 
Employers’ National Federation and the National 
Amalgamated Union of Labour with a view to avoiding 
disputes. It is provided that when any question arises 
an endeavour shail be made by the management and 
workmen directly concerned to settle the same in the 
works where the question has arisen. Failing settlement 
on the spot deputations of the workmen, accompanied 
by their district delegate—in which event a representative 
of the Employers’ Association shall also be present—shall 
be received by the employers by appointment without 
unreasonable delay for the mutual discussion of any 
question in the settiement of which both parties are directly 
concerned. In the event of no settlement being arrived 
at, it shall be competent for either party to bring the 
question before a local conference between the local 
association and the representatives of the union. A local 
conference may be arranged by application to the secretary 
of the local association or to the local representatives of 
the society. Local conferences shall be held within seven 
working days unless otherwise miutually agreed. Failing 
settlement at a local conference, it shall be competent 
for either party to refer the matter to a central conference 
which may make a joint recommendation. Central 
conferences shall be held on the second Friday of each 
month at which questions referred to the central conference 
prior to fourteen days of that date shall be taken. Until 
the procedure provided has been carried through there 
shall be no stoppage of work. This agreement, it will 
be observed, is on similar lines to the Shipyard Agreement 
between the Employers’ Federation and the skilled trade 
unions. 

THE Coal Conciliation Board for the English Federated 
Area having failed to agree on the demand of the men’s 
section for an advance of 5 per cent. on the 1915 standard, 
the question stands referred to the independent chairman, 
Lord Coleridge. Meanwhile the Welsh coalowners have 
applied for a 5 per cent. reduction, in view of the decline 
of prices owing to lack of shipping facilities. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


WOOLWICH TRADITION. 


Sir,—It would be difficult for an engineer to quarrel with 
your suggestion that a perfectly independent board of a few 
eminent mechanical engineers should be appointed in connec- 
tion with the present efforts that are being made to increase 
the output of munitions, but I should like to comment both on 
your reasons for that suggestion and on the purpose to which you 
would put the board of engineers when it had been appointed. 

In the first paragraph of your article you give an excellent 
defence of the Woolwich ‘Tradition, and it is very difficult to 
understand how, if all this precaution is necessary in times of 
peace, when munitions are being manufactured principally by 
people who are skilled and experienced in their manufacture 
and whose reputation for skill, care and honesty is beyond 
dispute, it should be out of place when practically every man 
who has a lathe or workshop is engaged in the same pursuit. 
One would think that it would be much more necessary, and 
few people will deny that it is better to tolerate a great deal of 
routine and caution—** red tape ’-——than to hear of our men 
being betrayed and sacrificed through being supplied with 
dummy shells, leaden bayonets or paper boots. 

In speaking of the stamping of the steel bars for shell-making, 
it may be quite true that the cast ingot is stamped, then the 
billet, then the bars rolled from it: but when the bar is cut 
up into twelve or more separate pieces, the brand is stamped, 
not upon the side, but upon the end of each piece, and it is not 
therefore removed in rough turning. Each piece is sufficient 
for two shells, and after the turning is completed, the stamp 
is transferred to the side of each shell before parting off, and 
is not again disturbed. 

Taking, again, your comments on the manufacture of a fuse, 
the drawings that are issued by Woolwich are not dimensioned 
with such limits of accuracy as will permit of interchange- 
ability, and selective assembly is essential. There are many 
people engaged in repetition manufacturing in this country 
who would very strongly urge that perfect interchangeability 
is very desirable, not on account of the use to which the fuses 
have to be put, but in order to make manufacturing reasonably 
economical. The additional accuracy called for is easily obtained, 
and the economy of time in assembly is enormous. 

It is not fair to say, in my opinion, that Woolwich is too 
deeply steeped in its traditions ever to give way willingly. 
The experience of my firm shows the direct contrary. It is 
only necessary to have a reasonable case and to state it fairly 
and clearly to obtain a sympathetic hearing and fair considera- 
tion for any request that may be made, and I am sure that 
there are many engineers in this country who have been sur- 
prised in their dealings with Woolwich to find how reasonable, 
unprejudiced and fair the officials of that much-abused institu- 
tion are. There is plenty of room for improvement in the pro- 
duction of munitions, but it is not necessary in order to obtain 
improvement to detract from the splendid work that has been 
done by the Woolwich staff. The real trouble, to my mind, 
lies in the fact that it has been necessary to recruit in a hap- 
hazard fashion munition workers from the engineering trade 
all over the country. It would have produced more shell in 
shorter time at less cost, and would have inflicted much less 
permanent injury on the industries of the country, if the existing 
armament factories had been indefinitely extended and new 
ones brought into existence in such a way that the manufacture 
of shell, fuses and gun parts could be systematically carried 
out in large quantities, making the best possible use of the 
organisations for management and inspection that already 
existed. Even now, the committee of engineers that you 
suggest might well be appointed to consider whether it were 
not better to concentrate these manufactures and allow the 
small engineers to return to their ordinary industries and 
business, and so be prepared when the war comes to an end for 
the difficulties that they will unquestionably have to face, 
proper assistance being rendered them, of course, to enable 





usual occupation. 

One of the most remarkable facts about the conduct of this 
remarkable war is that although it is said to be an engineers’ 
war, engineers have been allowed to have so little to say in it, 
whilst newspaper men, lawyers and politicians have had so 
much, ‘This is a matter that will leave engineers a great deal 
to think about for many years after the war is over. 

H. T. Hitpace, M. Inst. C.E. 

Heaton Mersey, November 3rd. 

POWER PLOUGHING. 

Sir,—I have been studying steam ploughs, motor ploughs 
and tractors of various kinds, and have come to the conclusion 
that something different is required. ‘The steam plough means 
two heavy, powerful engines that have to be fed with coal 
and water, operating from opposite ends of a field, over which 
by means of a cable and drum they drag a plough across at a 
good speed. This plant is very cumbersome and very expensive, 
and, when the land is soft, difficult to operate. The petrol 
motor ploughs are heavy, complicated, and the vibration 
excessive, which means short life and constant repairs. 

I would suggest an oil engine and dynamo, say, of 10 horse- 
power, mounted on low, broad wheels, for haulage by horse-power 
into the field to be cultivated. An oil tank and water-cooling 
tank to be coupled up to the engine. Two light portable 
tripods carrying a pair of copper wires across the field and a 
light electrically-driven tractor, hauling the plough in the same 
way that a trackless tramear runs on a road, or, as the rotary 
cultivator is said to be an improvement on the plough—e 
rotary cultivator working by electricity from the pair of wires 
stretched across the field. 

The advantage of this system to my mind would be that the 
engine would be stationary, saving wear and tear and strain, 
and the tractor would be light and simple to work. The tripods 
mounted on wheels would be easily,moved each time the field 
was traversed, and the land could be cultivated right up to 
the fence if the tripods carried an arm each to carry the wires, 
The tractor traversing the field would be simple and foolproof 
as it would consist only of a light trolley, a switch, and an electric 
motor geared direct or through a clutch to the two driving 
wheels, a seat for the operator, and a front or guide wheel. 
There would be nothing to shake loose and the motor could be 
well covered in. 

The engine and dynamo would be useful on the farm for many 
purposes, and once started up in the field would require little 
or no attention. The tractor could be made to reverse on the 
principle of a turntable for the return journey. ; 

The application of electricity to the rotary cultivator should 
be simple, and as this sytem of breaking up the land by hundreds 
of forks requires less power than dragging four ploughs through 
the land, the rotary system to my mind promises best. Will 
some practical person assist the farmer at the present time by 
putting such a plant on the market ? I will gladly help by 
giving facilities for trial if my idea is considered feasible. 

November 2nd. C. D. LENG. 

TRADE REPRESENTATIVES AND THE WAR. 

Sir,—May I beg a small space in your widely read paper to 
make an appeal to British manufacturers and others on behalf 
of their numerous representatives and agents in London and 
elsewhere. I believe there are many such who, owing to the 
war, are with their wives and families in a state bordering on 
destitution. I feel sure, Sir, you will not withhold your sym- 
pathy in what is undoubtedly a very serious state of things. 
It may safely be asserted that all large manufacturers and many 
of the smaller ones are almost exclusively engaged on Government 
work, and so full up that ordinary orders, if any are to be had, 
have to be put aside. The leading and well-known firms still 
continue to pay their agents’ commission on War-office and 
Admiralty work, notwithstanding that a lot of it may come 
to them direct. Agents who represent such firms are indeed 
lucky, but such fair dealing and high-class firms are, I fear, in 
the minority. Now, these firms could easily afford to recognise 
their agents in some way, for it would affect their pockets very 
little, if at all, since it would go down to trade expenses, and 
in any case they will shortly have to “shell out” half their 
surplus profits. I know several agents in London who for 
years have been devoting their time and energies to putting 
forward their principals’ names for War-office and Admiralty 
work and are now in great distress. 

November 3rd. LONDON AGENT. 

BOULTON AND WATT COLLECTION. 

Str,—I was very interested to read in your issue of the 
29th inst. the short article concerning the presentation to the 
City of Birmingham of the Boulton and Watt Collection. My 
father, the late Mr. William Henry Darlington, during the very 
long period of his general management at Soho, collected these 
valuable drawings, letters, parchments and books. They were 
found in all kinds of extraordinary places, and the work, in 
which I well remember the late Mr. Sam Timmins was exceedingly 
interested, took many years to complete. 

In view of the importance which will necessarily be attached 
to such a valuable collection coming into the possession of the 
City of Birmingham, I am sure it will not be considered 
inappropriate that my father’s name should be known to the 
present generation in the matter, as it was entirely due to his 
untiring enthusiasm and interest in the distinguished associa- 
tions of the old firm that such a complete collection is in existence, 

October 29th. Seymour Darutneton, M.I. Mech. E. 


RADIATION IN BOILERS. 

Srr,—With reference to the review in your current issue of 
Mr. Robert H. Smith’s book on “ Boilers,” I notice that con- 
siderable attention is paid to the question of increasing the 
efficiency by utilising radiation to a greater extent. While 
acknowledging to the fullest degree the value of Mr. Smith’s 
work in this line, I would remind your readers of the articles 
that appeared nearly two years ago in THE ENGINEER from the 
pen of D. W. Rennie. He was doing valuable work in the same 
direction, but like many other engineers, he has made the last 
great sacrifice for his country. 

November Ist. J. C. R. 











Roya Instirution.—A general meeting of the members of 
the Royal Institution was held on the Ist inst., Sir James 
Crichton-Browne, Treasurer and Vice-president, in the chair. 
A resolution of thanks was passed to Mr. Richard Pearce for his 
donation of £100 to the fund for the promotion of experimental 
research at low temperatures, and to Mrs. Hugo Miiller for her 
present of a microscope. Mr. Wilfrid Ward, F.S.A., was elected 
a member. Resolutions of condolence were passed with the 
relatives of the late Mr. William Hugh Spottiswoode and Sir 
Andrew Noble, Bart.—The ninetieth illustrated Christmas course 
of juvenile lectures will be delivered this year by Professor H. H. 
Turner, F.R.S., his title being ‘“‘ Wireless Messages from the 
Stars.’’ The subjects are as follows :—‘‘ How the Messages are 
Carried,’ Tuesday, December 28th; “‘ How the Messages are 
Received,’ Thursday, December 30th; “ First Message, ‘ We 
are very far away,’ ” Saturday, January Ist ; “‘ Second Message, 
‘Some of us are Giants and some are Dwarfs,’’’ Tuesday, 
January 4th; ‘“‘ Third Message, ‘ But we all Behave much as 
you do,’” Thursday, January 6th; ‘‘ Fourth Message, “ And 
in fact we are your Blood Relations,’ ’’ Saturday, January 8th. 
The lecture hour is three o’clock, 
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A PRIVATE ELECTRICAL PLANT AT 
KENSINGTON. 

ALTHOUGH most large business establishments 
within the London area now take their supplies of 
electricity from an outside source, there are, never- 
theless, quite a number of very successful private 
plants in operation. In certain cases it has been 
found possible with modern engines to produce 
current on the premises cheaper than it can be pur. 
chased. Years ago when there were no large public 
supplies private plants were fairly numerous. These 
early plants, however, were not as a rule econo- 
mical, and it was not surprising when the public 
supplies were started that many of them were 


have raised objection to the necessary underground 
mains being laid, with the result that the plant is 
| working with a much lower load factor than was 
expected. Nevertheless, the working costs are low and 
current is being generated more cheaply than it could 
be purchased. In the tables below we give the results 
of tests made on the 100 and 250-kilowatt sets. 

The general principle of the Lentz engine, as made 
by Davey-Paxman, is well-known to our readers, 
and it need not be dealt with in detail here. The 
principal advantages claimed for it are high speed, 
silent running, low steam consumption, close govern- 
ing, positive valve motion, forced lubrication, sim- 
| plicity, small floor space, accessibility of working 
| parts and its suitability for high temperature steam. 


| 
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Pig. 1—GENERAL ARRANGEMENT OF THE PLANT 


dismantled. Modern engines and electric generators 
are not only much more economical and reliable 
than those which were used in the early days, but 
they also occupy space. Working costs are 
considerably lower and the chances of a breakdown 
more remote. 

An excellent example of a modern private elec- 
trical installation was installed some little time ago 
by J. H. Holmes and Co., of Newcastle-on-Tyne, for 
the supply of electricity to John Barker and Co.’s 
establishment at Kensington. The general layout 
of the plant is shown in Fig. 1. It consists of three 
Paxman-Lentz tandem compound non-condensing 
engines, two of which are coupled to 250-kilowatt 
Holmes dynamos and one to a 100-kilowatt dynamo. 


less 


Results of Test on 10kin. and 17in. 











The first Lentz engine was exhibited at the Paris 
Exhibition in 1900, where it was awarded the Grand 
Prix and the inventor the Gold Medal. Since then 
many of these engines have been installed. The valve 
gear is one of the novel and most important details. 
There are two admission and two exhaust valves 
to each cylinder, which are actuated by four inde- 
pendent excentrics operated by the side shaft. 
This side shaft is driven by a conical friction arrange- 
ment with teeth, the teeth being provided merely to 
ensure the correct valve setting. The drive therefore 
is perfectly noiseless. In the event of an abnormal 
pressure occurring in the cylinders, the valves are 
free to lift easily, each valve serving under these 
conditions as a relief valve. Moreover, the valves 


18in. Tandem Lentz Engine. 




















| 
Load, Efficiencies. C Doneassption. | Mean | Mean 
Mean 
Load factor. —__—____ ES: | steam | super- se 
K.W. B.H.P. LH.P. | Mech. Dynamo| Comb. | K.W. | B.H.P. | LH.P.| press. | beat. | 7 
cen a ae WEP, ERECT: PAOEC OED. SESS ——| Seba 
Percent. | Percent. Percent. | De-. 
Orrico: :. . 130-5 192 215-3 89-5 91 81-4 174 123 212 
Full load 99-2 146 163 89-6 91 81-5 23 15-5 14 | 174 161 210 
Three-quarter load .... 74-6 11] 125 89 99 80 24-7 16-55 | 14 174-6 | 116 213 
a eee 51-46 77-5 96-15 80-5 &9 71-5 27-2 18 14-9 177-4; 108-7 212 
Results of Test on ldin. and 23in. x 24in. Tandem Lentz Engine. 
Load Efficiencies. Consumption. Mean Mean ne 
Load factor. ——$—_-———— - Spa Sas eaaE ie . ARR Kae TE Se cea! steam super , 
K.W. |B.H.P. JI.H.P. | Mech. Dynamo Comb. | K.W.  B.H.P. | 1.H.P. | press. | heat. | T°Y® 
oe Percent. Percent. Percent.| Deg. 25 
Fullload ... ... ..| 254-4 368 427-7 86-5 80-5 21-5 14-82 12-8 176 143 192 
Three-quarter load .... 182-5 267 314-1 85 91-5 77-7 23-6 16-2 13-7 175 154 191 
Half load sas wes| 2BBOH 191 240-96 79-4 90-3 71-5 26-6 17-8 14-1 180 162 193 








Current is supplied to the building at a pressure of | 
210 volts on a simple two-wire system. When the | 
plant was erected it was intended to supply the | 
firm’s premises on both sides of the road, but we | 
understand that the local electric lighting authorities | 


~ —_—_—»— a 


are so designed that should distortion take place 
| under excessive heat the tightness of the valve is 
| in no way affected 1 oes it interfere with its work- 
ling. The valve spindles are ground and fit into long 


On the spindles grooves are turned to form a 


labyrinth packing. No dash-pot is used. The valye 
is raised by a cam lever acting upon a roller, this 
lever being moved by the excentric and the whole 
movement is accomplished without noise or haminer. 
ing. The roller is always kept in close contact with 
the cam or lever during the travel of the valve by 
means of a spring, and the cam does not move clear 
of the roller until after the valve is seated and con. 
sequently even when the engine is running at its 
highest speed the gear is silent. The friction to which 
the valve is exposed is to all intents and purposes 
nil. It has been found that the system renders quite 
permissible the employment of piston speeds and 
revolutions which even in the case of very large 
engines would be out of the question with ordinary 
trip gear. All parts subject to wear are eftic siently 
anisaaed and a patented mechanically driven oj] 
pump of the sight-feed type gives forced lubric: ition 
to the valve chests, packings, and pistons. ‘he 
governor is another patented detail. It is of the 
inertia type, and is mounted on the side shaft, and 
is connected directly to the two high-pressure steam 
excentrics. These excentrics are mounted on a 
sliding block keyed to the shaft, the governor con- 
trolling their excentricity and consequently the cut- 
off. All the valve and cylinder cover joints are 
metal to metal joints. No soft packing of any kind 
is used in any part of the engine. 

Steam is obtained from three Paxman Economic 
boilers, each 14ft. long and 8ft. in diameter, 
each boiler being capable of evaporating 6960 Ib. 
of water per hour at a pressure of 180 1b. per 
square inch. These boilers are, of course, perfectly 


well known, and call for no description. To 
each boiler is fitted a rear combustion chainber 
superheater, which increases the temperature 
of the steam by 170 deg. Fah. These super- 




















Fig. 2—MOTOR GENERATOR PANELS 


heaters have been designed to prolong the life of tlic 
tubes, to allow the complete superheater to be re- 
moved and examined without putting the boiler 
out of action, and to allow the degree of superheat 
to be regulated. Holes in the upper part of the com- 
bustion chamber are provided for admitting the 
gases into the superheater chamber and by means 
of fire-brick dampers the quantity of heat passing 
into the superheater can be regulated. The steam 
is given one, two or three courses through the super- 
heater, according to the degree of superheat required. 

For heating the feed water a Holden and Brooke 
high-velocity feed-water heater, a notable feature of 
which is the very small space it occupies, has been 
installed. It is claimed by the makers that these 
heaters deliver the water to the boilers at a tempera- 
ture fully 20 deg. in excess of the temperature 
obtained with other heaters. The principle is based 
upon the fact that heat transmission is dependent 
upon maintaining the greatest possible difference in 
temperature upon the two sides of the heating medium. 
By passing water over a steam heated surface at a 
high velocity and so destroying the stagnant film 
of non-conducting water which is present in slow- 
circulating apparatus, it is possible, it is claimed, to 
pass through the heating medium many more heat 
units than is possible when the water is allowed to 
remain in contact with the surface or passed slowly 
over it. It has also been found that it is possible to 
obtain a final water temperature differing very 
slightly from the temperature of the steam itselt. 
The makers particularly point out that the employ- 
ment of the high velocity system does not make 
these heaters efficient only when working at’ their 





bushes, thus eliminating the need for stuffing-boxes. 





maximum capacity. On the contrary, they give 
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= 
qually good results when working at the lower 
e ener 
outputs. . . . 

The water supply for the boilers and for the whole 


buildings is drawn from two artesian wells 


f the : 
st driven Isler pumps. 


means of two electrically 


by és 
Coming from Thanet sands, it has the well-known 
g / ; 2 
characteristics of such water which make it unsuitable 
ar 


for use in high-pressure steam boilers without being 
subjected to suitable treatment. The raw water 
possi <ses little hardness, and that only in the tem- 

ary form. It is not seale forming, but it contains 
a quant ity of alkaline matter in solution in the form 
of bicarbonate of soda, which causes foaming and 
priming. When heated the liberation of CO, takes 
place, causing corrosion in boilers and steam pipes 
and the crystallisation of soda under the influence 
of heat gives a penetrating effect which produces 


por 


and ammeter. In circuit with one of the bus-bars 
is a large wattmeter shunt which is connected to a 
wattmeter which registers the total generated load. 
| This wattmeter is mounted on one of the lighting 
feeder panels to the left of the generator panels. 
Next to this panel is a lighting panel equipped with 
two circuit breakers, two ammeters, two switches 
and two wattmeters—see Fig. 4. As it is not econo- 
mical to run the plant during the night and at other 
times when there is only a small load arrangements 
have been made for taking current from the public 
mains during these periods. This has necessitated 
the installation of a motor generator set consisting 
of a 400-volt motor coupled to a 210-volt dynamo, and 
the addition of a switch panel shown in Fig. 2. At 
the top of this panel is a throw-over switch, so that 
the load can be transferred from the generator 





in preparing this article, tells us that the plant runs 
admirably, and that so far there has not been a single 
interruption in the supply. 








HEAT TRANSMISSION 


On Saturday, October 31st, Professor J. E. Petavel, 
F.R.S., read a paper beofre the Manchester Association 
of Engineers entitled “‘ Notes on Some Recent Researches.”’ 
It was a very comprehensive, if somewhat disjointed, 
compilation on researches which have been carried out 
in the Engineering Department of the Manchester Univer- 
sity, including investigations upon such subjects as heat 
transmission, heat flow and ventilation, the efficiency 
of gas engines, and the strength of structures, any one of 
which would have sufficed to provide material for a paper 
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leakage at riveted seams and joints and at the tube 
ends. The soda also attacks and quickly injures 
gun-metal mountings. 
those troubles the consulting engineers introduced 
the Boby system, developed by William Boby, of 
Salisbury House, London-wall, E.C. The system, 
we are told, has been entirely successful. The 
boilers are kept in excellent condition, both 
structurally and as regards internal cleanliness, 
and all signs of priming have vanished. The appa- 
ratus, which is fixed in the boiler-house floor adjacent 
to the boilers, distributes automatically the re- 
agents to the water in proportion to the speed of 
entry of the latter and adjusts itself to any change 
in the speed. 
tities of reagents can be effected without altering 
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3—ELECTRICAL CONNECTIONS ON THE MAIN SWITCHBOARD 


bus-bars to the generator side of the motor generator. 


| The motor generator panel is also fitted with the 
With a view to avoiding | 
| field rheostat. 


necessary circuit breakers, instruments, starter and 


| diagram Fig. 3 shows, is placed between the main 





Any necessary adjustments of the quan- | 


generator panels, Fig. 4, and the feeder panels, 
Fig. 5. On this latter panel all the switches, fuses, 
ammeters and wattmeters are placed for the motor 
circuits. There are in all four of these power panels, 
the last left-hand panel being a lighting panel. 


Motors are employed in the building for a number of | 


oses, such or worki ifts ivi ell | : dite , 
ie nag he as for working lifte, driving the well | deserves to be congratulated on his contribution to this 


pumps and for operating the refrigerating plant in 
connection with the cold storage plant for the pre- 
serving of meat, &c. 


to be read and discussed in the space of two hours. When 
|it is taken into consideration, however, that all the 
members of the engineering department of the University 


This motor ge , -he | Since the war began have been engaged upon war work 
generator panel, as the | of various kinds, such as scientific research for the Govern- 


ment Advisory Committee for Aeronautics and the 
Royal Society War Committee, on consulting work for 


| the War-office and Admiralty, on the tests of instruments 
| and materials for the Royal Aircraft Factory, on the 


invention, design and construction of new types of 


| apparatus for the torpedo and submarine departments 


Lower steam consumptions than those given in | 











Fig. 4—-GENERATOR SWITCHBOARD 


the density of the chemical solution and without 
interfering with the continuity of working of the 
machine. As the raw water has a solvent effect upon 
various metals, it has been found inadvisable to 
"se 16 in the kitchens of the establishment. For this 
reason a plant similar to that in the boiler-house 
has been installed by William Boby at the top of the 
building, and this plant treats the water before it 
is delivered to the service cisterns. 

From Fig. 3 the main switchboard electrical con- 
nections will readily be understood. It will be seen 
from this diagram that each dynamo is compound- 
wound and the usual equalising bar and equalising 
—- are provided. On each generator panel 

‘ere 18 & main circuit breaker, a main switch, an 
equalising switch, a field regulator and a voltmeter 








Tha Engineer 


the tables would, of course, have been obtained if 
the conditions had been favourable for condensing. 
But exhaust steam is required for heating the 
building, so condensing would not be so advantage- 
ous as it at first appears. At the end of the heating 
system an air pump is provided which relieves the 
engines of all back pressure. At present there is 
no battery, but we understand that one may be 
installed at a later date. 

On page 436 views are given of the engines and 
generators and also one of the three Davey-Paxman 
boilers. The main contractors for the plant were 
J. H. Holmes and Co., of Newcastle-on-Tyne, Davey, 
Paxman and Co. acting as sub-contractors. The 
Engineer-in-Charge of the installation, Mr. W. N. 
Dumaresq., to whom we are indebted for assistance 





of the Admiralty, as well as in carrying out tests of 
materials for the Munitions Committees, the author 


Society’s proceedings. 

The research work on heat transmission was carried 
out by Mr. C. H. Landen, M.Sc., and the object was to 
determine experimentally the heat flow under certain 





5—POWER AND LIGHTNING PANELS 






definite conditions and to estimate the relative importance 
of the three modes of transmission, namely, by radiation, 
conduction and convection. For the tests made in air 
at atmospheric pressure, ordinary steam piping was used. 
A pipe about 7ft. long was connected to an efficient steam 
separator by a short length of copper tubing. The con- 
necting length and the ends of the pipe under test were 
carefully insulated, and a correction for the end losses was 
deduced from a separate experiment. The heat loss was 
calculated from the condensed steam collected per minute. 
Pipes }in., Zin., lin., 2in., and 6in. were tested at steam 
pressures ranging from atmospheric to 2001b. A number 
of experiments was also made with sheet metal pipes of 
3in., 5in. and 12in. diameter with steam at atmospheric 
pressure. The larger sizes were l4ft. and 15ft. long. 
Finally, the rates of cooling of some hot-water tanks, one 
of which had a capacity of 14,000 gallons, were measured. 

The apparatus used for investigating the effect of the 
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pressure of the surrounding atmosphere consisted of a 
steel enclosure A—Fig. 1—10in. internal diameter, into 
which a steam-heated radiating vessel B was fitted. The 
steam was led in by a steel tube C, which passed into the 
enclosure through a stuffing-box D. Any water due to 
the condensation of the steam during its passage through 
the inlet tube dropped into the funnel E and escaped 
through the outlet pipe F.. This part of the apparatus, 
therefore, served as a steam separator. The water due 
to the condensation of the steam in the radiating vessel 
itself was led out through a central pipe G into the care- 
fully-lagged collecting vessel shown in Fig. 2. The tests 
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Figs. 1 and 2 





were conducted in the following manner :—The air in the 
outer enclosure was first adjusted to a definite pressure 
and the air inlet valve closed. The boiler safety valve 
was then set to the required steam pressure and a steady 
flow of steam passed through the entire apparatus, entering 
at C and escaping through the valves I, M, L, which were 
slightly opened, the boiler valves and the valves J and K 
being full on. Under these conditions the entire system 
was therefore substantially under full boiler pressure. 
After some two or three hours had elapsed to ensure steady 
conditions, the valve L was closed and the water con- 
densed by the radiating surface collected for a definite 


time. The valves M, K and J were then closed and the 
collecting vessel disconnected from the apparatus; the 
former was allowed to cool before measuring the 


volume of water condensed. A correction for the heat 
lost by the collecting vessel and its leads was required, and 
was determined by a separate test. Two steam-heated 
radiators of about 4in. and 2in. diameter respectively 
were used. 

The author compiled the following table I., giving 
values of the heat loss from metal surfaces, such as bare 
steam pipes of various diameters under different tempera- 
ture conditions :— 


TABLE I. 





Heat loss per hr. in B.Th.U. per sq. ft. per deg. Fah. 
temperature difference. 








External 
diameter of At atmos. Steam at Steam at | Superheated 
jiator, press. 100 Ib. 200 Ib. steam at 
inches. (212 deg. Fah.) (338 deg. Fah.) (388 deg Fah.)| 500deg. Fah. 
(temp. (temp. (temp. temp. 
diff. 152). diff. 278). diff. 328). diff. 440). 
0.20 3.94 5.40 5.75 6.00 
0.50 3.35 4.26 4.50 | 4.88 
1.00 2.92 3.72 3.93 | 4.30 
2.00 2.59 3.37 3.58 3.92 
3.00 2.50 3.30 3.48 | 3.80 
6.00 2.33 3.18 3.35 | 8.70 
12.00 2.35 3.14 3.32 | 3.66 


N.B.—The numbers in the table apply to an oxidised iron surface. For 
a perfectly polished surface, about 0.2 at 212 dey. Fah. and 0.3 at 
500 deg. Fah. should be subtracted. 


The results point to the fact that the heat loss from 
steam-heated surfaces is due mainly to convection. 
Taking as example a pipe of lin. external diameter with 
emissivity of 3.00 B.Th.U. for steam at atmospheric 
pressure, the loss by radiation will be .45, or, say, 15 per 
cent. The loss by conduction in an enclosure 8in. greater 
in diameter than the pipe works out at .13, or about 4 per 
cent., and would be rather less in an enclosure of larger 
diameter. Thus, convection accounts for 81 per cent. of 
the loss from a lin. pipe containing steam at atmospheric 
pressure, and a similar reasoning would lead to the 
conclusion that it is about 80 per cent. for steam at 100 Ib. 
pressure. For very small diameters below .lin., con- 
duction becomes of relatively greater importance and may 
even amount to one-half the total. 

The figures refer to an oxidised surface such as that of 
the ordinary unpainted steam piping. Careful polishing 
would diminish the amount lost by radiation to one- 
quarter, whilst machining the pipe to an ordinary finish 
would halve the radiation. In the first case the loss 
from the pipe containing steam at atmospheric pressure 


would decrease to 2.67 and the convection would be 
92 per cent. of the total. In the second the total loss 


would decrease to 2.78 and the convection would be 
87 per cent. of the total. As an illustration the 2in. 


degree when coated with lamp black, this being reduced to 
2.36 B.Th.U. after cleaning. 

The author went on to describe the experiments which 
had been carried out at the Manchester University on 
the effects produced by insulating materials to diminish 
the loss of heat caused by convection currents and reduce 
radiation. He gave the following diagram—Fig. 3— 





Heat loss 
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Fig. 3 


insulating medium. He said that actually all solid 


increased the loss due to conduction. For instance, 
in the case of a wire of small diameter in air at low pressures, 
conduction is a more important factor than convection, 


loss. 
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slag wool or asbestos, if applied in a solid compressed 
block, would increase the total loss. The insulating effect 
obtained depends on so arranging the substance that the 
least quantity of material will sub-divide the space round 
the pipe into separate air cells as perfectly as possible. 
Thus the efficiency of slag wool is a maximum when the 


| 
| 
| 
| 
| 








| 
solid material occupies about one-fourteenth of the space. | 
Under these conditions the loss by conductivity is increased | 
from .13 to .40, but assuming radiation to be eliminated, 
the loss by convection is reduced from 3.2 to .14, and the 
total loss—.54, see Fig. 3—is only about one-seventh that 
of the bare pipe. When the material is either more 
closely or more loosely packed, the total loss increases ; 
in the former case because of the increased conductivity 
of the solid material ; in the latter case because of the | 











radiator used in the above work lost 2.59 B.Th.U. per 





greater loss by convection. 


to show the effect produced by different densities of the | 


materials used as insulators were better conductors than | 
air, and the use of an insulating material therefore really | 


and an insulating cover will actually increase the thermal | 
Even in the case of a lin. pipe, a material such as | 


An important feature of the paper was the information 
given with regard to experiments carried out in gir at 
pressures up to 2500 Ib. persquare inch. It will be seen from 
Figs. 4 and 5 that as the pressure rises from atmospheric to 

| 150 atmospheres the loss per degree increases to nine times 
| its original value. This is for a temperature difference of 
| 152 deg.; at high temperatures—2000 deg. Fah.— 
radiation forms a large proportion of the total loss, anq 
| hence the increase is relatively less—five times. At lj 
| pressures the heat loss is very large for small diamcters, 
It decreases rapidly as the diameter increases up to in, 
and becomes relatively constant for diameters above ‘Sin, 

From what has been said above it follows that for a 
small wire at high temperatures and pressures the con. 
ditions combine to produce a large heat loss. Thus, for 
a wire one-twentieth of an inch diameter at 2000 deg. Fah, 
and 140 atmospheres the loss is 140,000 B.Th.U. per 
square foot per hour, or 400 times that of an ordinary 
steam pipe. The loss reaches a maximum when high 
temperatures and pressures are combined with rapid 
motion of the gas. Thus, for instance, in some exjeri. 
ments on the explosion of gases fired at high initial pres. 
| sures, the heat loss per square foot of cooling surface: was 
found to be 223,000 B.Th.U. per hour. 

In Table II. the loss due to each of the three factors 

| convection, conduction and radiation—is given as a 
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| percentage of the total. The loss by radiation and 


| conduction is calculated from the usually accepted 
| constants, the loss by convection being obtained by 
| difference. This table shows, first, that conduction is 


| important when the diameter of the hot body is small 
| or the pressure of the air low. Secondly, that convection 
| becomes the main factor when the air pressure is high 
or the diameter large ; and, thirdly, that the loss is prin- 
| cipally due to radiation at very high temperatures and 
very low pressures. 








Tue Railway and Canal Commission recently gave 
judgment in the action brought by the Mold and Denbigh 
Railway Company against the London and North- 
Western Railway Company for breach of an agreement 
made on November 12th, 1868, by which the defendant 
company agreed to work the railway of the Mold and 
Denbigh Company. The complaint was, not so much 
that the applicants lost their proper share of the yross 
receipts, as that the convenience of the short route was 
| not brought to the notice of the public, and that local 
| traffic was not properly encouraged and the railway did 
| not get that advertisement which it would have had if 
| traffic had gone by the short route instead of by the 
longer route, namely, over the London and North- 
Western throughout. The line, it was said, was starved 
and made a merely subordinate line of the defendants. 








TABLE II.—Approximate Percentage of Heat Loss due to Radiation, Conduction, Convection. 
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Mr. Justice Lush, in dismissing the application, said: 
“With regard to the main question in dispute, I fail to 
see how it can be said that the applicants have established 
any breach of contract by the defendants. In my view, 
on the true construction of their contract the defendants 
were entitled to have, within the limits of honest manage- 
ment, a wide discretion as to the mode in which the line 
should be worked. That they have managed it honestly 
is conceded, and in my opinion they have not exceeded 
the limits_of the discretion entrusted to them.” 
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RAILWAY MATTERS. 





Up to October 7th, 6308 members of the staff of the 
Lancashire and Yorkshire Railway Company, or 16.68 per 


cent. of the whole, had joined the Colours. 


Tur names of two stations on the Metropolitan and 
Great Central Joint Line have been changed in order 
that the position of two old-world villages may be better 
indicated. Chalfont Road will in future be known as 
“Chalfont and Latimer,” and Chorley Wood as “‘ Chorley 
Wood and Chenies.”’ 

Iv is stated that 4000 railway clerks are now serving 
with the Colours. It is understood that railway clerks 
have not been “starred”? under the National Register ; 
they will, therefore, be canvassed, but it is believed that 
the same condition applies to clerks as to other railway 
servants, viz., that they cannot enlist without per- 
mission of their employers. 

Aw interesting point was raised last month during the 
debate on a vote for extending the electrification of the 
Cothard Railway to the Erstfeld-Bellinzona section. 
Although at the moment there is no war between Germany 
and Switzerland, it was suggested that the question of 
liability to aerial attack might be considered. It was 
argued that aircraft could easily destroy the large power- 
houses such as those at Géschenen, Wassen, or’ Amsteg, 
and so paralyse a large portion of the Swiss railways, 
and that perhaps, in the circumstances, the policy of 


extending the electrification to further lines might be | 


reviewed with this possible contingency in view. 


In our issue of January 22nd last we made, in the 
series of articles on the Queen’s Park Extension of the 
Baker-street and Waterloo Railway, some references to 
its signalling. From an article in the Railway Gazette, 


giving particulars of the signals on the extension, we | 


learn that there are ten block sections on the south-bound 
line. Those between the stations are 1576ft., 2025ft., 
1626ft., and 1824ft. respectively ; those that inchide the 
stations and approaches thereto are shorter, and are 
1o94ft., 921ft., and 940ft. respectively. On the north- 
hound line there are nine sections of about the same 
length as those found on the south-bound line. 


A VERY satisfactory state of affairs among the railways | 


of the United States is revealed by the July bulletin of 
the Bureau of Railway Economics. The total operating 
revenue for the whole of the States, comparing July, 
1915, with July, 1914, showed an increase of 11.5 per 


cent. per mile. The eastern states increased 22.5 per | 


cent. per mile. The southern states had a small decrease 
in receipts, especially in the passenger traffic, but owing 
to economies in expenditure they show an increase of 
9.7 per cent. per mile in the total operating revenue. 
The western states had an increase in traffic, together 
with an increase in expenditure, with the result that the 


total operating income increased by 2.1 per cent. per mile. | 


Tue recent spell of foggy weather reminds us that the 
railway companies are finding considerable difficulty in 
providing men to act as fog signalmen. The men engaged 


in this work are generally platelayers, but nearly every | 


gang has lost some one or more of its number, and, 
therefore, as the signals to be “‘ fogged ”’ have not decreased, 
a difficulty has arisen. This is being met, in part, by the 
provision of detonator-laying machines whereby a fogman 
can deal with one line by hand as now, and deal with 


another line by means of a machine whereby he puts the | 


detonators for that line on and off the rail as required. 
This saves a man, and, if there be other lines within his 
range, ® corresponding saving in the number of men is 
effected. 

In the Long Island Railroad sub-station at Hammels, 
New York, it was recently necessary to replace the binding 
wire on the armature of a 1000 kilowatt rotary converter. 
This operation called for some way of winding about 
twenty turns of piano wire about the full circumference 
of the armature in such a way as to make the band tight 
with equal tension in the different turns. The scheme 
tried at first was to mount the piano-wire reel so as to 
turn freely and pass the wire through a tension regulator 
consisting of two fibre-lined blocks bolted together. The 
wire was then wound as evenly as possible by turning the 
armature with bars, a method that was found slow and 
clumsy. The converter was of the type that is brought up 
to speed with an induction motor with its rotor mounted 
on the shaft of the rotary armature. The idea was, 
therefore, conceived of removing the stator of the induction 
motor and using the rotor as a drum or pulley to rotate 
the rotary armature. Three turns of a 1.25in. rope 
were wound on this rotor, and one end was fastened to 
the hook of the travelling crane. The crane was then 
run the full length of the station with one man feeding the 
rope to the drum and keeping it taut. In this way asmooth 
and tight band was wound on the armature with con- 
siderable saving in time over turning it by hand. 


Sir ArtHur YorKE’s report on the Willesden accident 
of December, 1910, was the first of three accident reports 
to appear, in which the question of telescoping was dealt 
with. The three mishaps were Willesden, Hawes Junction 
and Coke Ovens. In the first-named report it was observed 
that ‘‘ From recent experience, it would appear that the 
tendency of railway vehicles to behave in this way 
{telescope) when in collision is on the increase.”” Further 
on in the report, Sir Arthur said: ‘‘In America the 
problem is simplified by the fact that railway vehicles 
have a short rigid centre coupling and buffing arrangement 
and there are no side buffers. In England, on the other 
hand, owing to the long flexible coupling and side buffers, 
Which are in general use, the distance between the vehicles 
forming a train is much greater than in America, and the 
diffienlties of preventing the frame of one vehicle from 
climbing another are increased, there being nothing to 
Prevent a relative vertical movement between them.” 
Experience in the Newark accident of September 6th, 
4S in the Catesby tunnel derailment of January, 1906 ; 
at Ouston Junction in April, 1909; Chevington, in 
September, 1913; and Littleburn last December, suggest 
that the Laycock coupling and Pullman vestibule are 
excellent safeguards against telescoping, as the distance 
hetween the vehicles is reduced from the standard 4ft. to 
& possible 18in. 


NOTES AND MEMORANDA. 





Tue largest commercial petrol engine is thought to have 
been built for installation in a double-ended ferry boat 
used for the transportation of trains across an arm of San 
Francisco Bay. This engine weighs nearly 50 tons and 
develops 600 horse-power. It has four cylinders of 
l6in. bore. The normal speed is 225 revolutions per 
minute. The trips are not long, and between runs all 
fuel consumption ceases, effecting a considerable saving 
over steam despite the high cost of fuel for operating an 
engine of this size. 


Zinc chloride as a preservative of cheap grades of pine 
has been shown by a student at the Massachusetts 
Institute of Technology to be unsafe for timber intended 
for certain building purposes. According to the Chemical 
Trades Journal, injection of the solution is easy, and it 
is effective in preventing rot, but a weakening effect has 
been suspected. Investigation has proved that when 
the treated wood is kept at 150 deg. for forty days its 
breaking strain is reduced to 38 per cent. of the normal, 
and in parts of certain factories much exposed to high 
temperature, untreated timber would be stronger. 





To true an oilstone the Mechanical World suggests the 
following method :—Take a piece of soft pine board of 
any thickness, about 8in. wide and 3ft. or 4ft. long. Lay 
it on a bench and fasten it with a handscrew or other 
clamp. Put on some clean, sharp sand, screened about as 
fine as that used for plastering work. Use no water, and 
rub the stone back and forth over the board in sand. 
This will give a flat surface to the stone in a short time. 
Care should be taken to move the stone on straight lines, 
so as not to give it a warped surface. If a fine surface is 
wanted, a finer grade of sand or sandpaper may be used 
to finish with. 


In reference to the resources of Mexico as an oil fuel 
| producing country, The Autocar says: ‘‘ Some oil was got 
from that locality as early as 1868, but only small wells 
were tapped until about 1904. In 1908 probably the 
largest oil well the world has ever seen was opened up. 
Unfortunately, however, it proved uncontrollable. The 
pressure was so enormous that the heavy casings were 
hurled into the air, and the original 8in. hole developed 
into a huge crater from which great volumes of salt water 
are still flowing. The oil from this well burned for forty 
| days with a flame 1800ft. in height, and the light given 
| was so brilliant that newspapers could be read by it at a 
| distance of seven miles. 


Wir# the increasing use of acetylene gas the risks of its 
corrosive effect on pipes and metal containers should be 
better known. According to Power, tests have shown 
that moist acetylene, as generated, attacked zinc, lead, 
biass and nickel to a slight extent ; iron was affected six 
to seven times as much; but copper suffered more than 
any other metal tested. Copper was quickly changed 
into a soft, porous black mass. Tin, aluminium, bronze, 
| german silver and solder were practically unaffected. 
Thus it would appear that copper and brass or other 
| copper alloys should not be used as piping for acetylene 
| gas supplies, and that iron should be well tinned rather 
than galvanised or nickel-plated 


THE scarcity and high price of copper in Germany has 
reached such a point that “flex” is now to be made 
| with iron wire instead of copper. In an official com- 
| munication by the Verband Deutscher Elektrotechniker, 
published in the Elektrotechnische Zeitschrift of September 
30th, standards are laid down for this material, it being 
mentioned in passing that zine wire is unsuitable for it. 
| The wires are to be of galvanised iron, and two standard 
| sections, 2.5 and 4 square millimetres, are fixed, equivalent 
to solid wires of about 15 and 13 8.W.G. respectively. 
The individual wires must not exceed 0.3 millimetre 
diameter (about 31 S.W.G.). Vulcanised rubber 1 milli- 
metre radial thickness is employed for the insulation, 
and this may be made of reclaimed rubber. Samples 
have, however, to withstand a pressure test of 2000 volts 
alternating current after twenty-four hours’ immersion 
in water. Standards for iron workshop flex have also 
been issued, with sections up to 16 square millimetres. 


AccorpIna to Electrical Engineering, high-tension 
‘electric barricade’’ have been erected by the Germans 
between Belgium and Holland to prevent unauthorised 
crossing of the frontier by the unhappy people of the former 
country. Seen at a distance, these resemble a hedge 
formed of wires and posts. One can see from far off 
notice-boards upon which the Germans have inscribed 
in three languages: ‘* High-tension current—Risk of 
death.” The barrier is formed of seven wires fixed on 
white insulators. The five middle wires, covering a 
height of about two metres, are attached to oak stakes 
driven into the ground, and on either side of these are 
thicker wires on oak poles—probably the feeders. The 
pressure employed is 2000 volts. At each side of the 
conductors and about half a metre from them are a series 
of four protecting wires to protect people from coming 
against the charged wires by chance, so that contact with 
the live wires is only made if anyone tries to climb over. 


In the steel laboratories, as well as in others, unsatis- 
factory results have often been experienced on account of 
impure platinum crucibles. In order to remove the existing 
uncertainty in detecting fairly accurately the amount of 
such impurity, the American Bureau of Standards recently 
took up experimental study of the problem, with the 
result that it has developed a sensitive thermo-electric 
test for platinum purity which permits a rapid estimate 
to be made of the amount of included foreign matter, 
such as iridium or iron, without affecting the articles 
tested, such as crucibles, wire gauze, dishes, &c. This 
thermo-electric test is being adopted generally by large 
buyers of platinum ware. From the results of the investi- 
gations it is now possible to predict very closely what 
will be the loss in weight of a “* platinum ”’ crucible when 
heated, thus eliminating a serious uncertainty. Ordinary 
grades of platinum are found to lose from 0.7 to 2.7 milli- 
grammes per hour per 100 square centimetres of surface 
at 1200 deg. Cent. Curiously enough, the small amounts 
of iron always present in platinum are found to bear no 
simple relation to the magnetic properties. The Bureau 
of Standards devotes Scientific Paper No. 254 to a dis- 





cussion of the subject. 





MISCELLANEA. 


THE Technical Committee of the Society of Motor 
Manufacturers and Traders, in conjunction with the 
Institution of Automobile Engineers, proposes to institute 
a research into the steel used in the industry, and the 
Admiralty and the War Office have appointed representa- 
tives to sit on the joint committee. The Society has 
guaranteed that £1000 shall be forthcoming to finance 
the research if the Government will contribute a like 
sum. 





AT a meeting of the Electric Supply Committee of the 
Birmingham City Council, held recently, under the 
presidency of Alderman Jephcott, it was reported that 
the temporary station at Nechelis would, unless something 
unforeseen intervened, be completed in about three weeks. 
With that station in operation the committee hoped 
that its difficulties with regard to the supply of electric 
current would come to an end, and that it would be 
able to meet the abnormal demands made upon the 
department. The Committee, however, appeals to the 
consumers of electricity to help it by adopting a policy 
of economy during the next three weeks. The period in 
which the department experiences the greatest pressure 
on its resources is from five o’clock until seven o’clock 
in the evening, and the committee hopes the consumers 
will use as little current as possible between those hours. 
If they do they will help the department materially to 
maintain a steady supply, and there will be no fear of 
an interruption such as occurred recently. 


A LABORATORY for testing cement has now been added 
to the Scientific and Technical Research Department of 
the Imperial Institute. In certain countries, such as the 
Argentine, the Government has adopted an official specifica- 
tion for cement to which all cement intended for use in 
the construction of public works must conform. The 
Argentine government also requires the certification of 
such cement by a laboratory recognised for that purpose 
by the government of the exporting country. H.M. 
Government has now recognised for this purpose the 
cement-testing laboratory of the Imperial Institute, at 
which analyses and tests will in future be conducted for 
British-made cement for contractors, engineers, manu- 
facturers and others desiring to export cement to the 
Argentine and other countries in which a government 
certificate is required. Firms requiring such assistance 
are requested to communicate with the director of the 
Imperial Institute, South Kensington, S8.W., who will 
supply information as to the conditions under which 
certificates are issued. 


AccorDING to the Electrical World the new generating 
station of the Philadelphia Electric Company at Christian- 
street, Philadelphia, now nearing completion, will contain 
the world’s largest steam turbine. This set has a rating 
of 35,000 kilowatts, and the turbine will weigh 600 tons. 
The generator is a 13,200-volt, 60-cycle, three-phase 
alternator, running at 1200 revolutions per minute. There 
is also a 30,000 kilowatt, 13,200-volt, three-phase, 25-cycle 
turbine set, which will run at 1500 revolutions per minute. 
Separate duplicate sets of unsectionalised high-tension bus- 
bars are arranged for each frequency, and the control of 
three of the turbo-generators of the adjoining plant, as 
well as the frequency-changer sets in the nearby sub- 
station, will be centralised in the new station. This will 
make possible the control of 69,000 kilowatt in 25-cycle 
apparatus, and 50,000 kilowatt in 60-cycle machines, or a 
total of 119,000 kilowatts from this station. Twenty 
Babcock and Wilcox boilers, each capable of evaporating 
60,000 Ib. of water per hour, will compose the boiler equip- 
ment of the new station. 


Ir will be recollected that two weeks ago Mr. Lloyd 
George told the manufacturers in this district that he was 
training unskilled workmen at the present time to man 
the new munition works now going up in various parts of 
the country in the Municipal and County Council Technical 
Schools. Classes for munition workers were started in 
Birmingham last May, and since that time 286 students 
have passed through the course and have secured posts 
in munition works. At the present moment 130 students 
are under instruction, and so great is the demand that 
no fewer than 880 additional students are still waiting 
admission. The course, it is of special interest to note, 
normally lasts six weeks, the work time being four hours 
per day and five days per week. Three batches of men 
are instructed each day. The classes are under the 
superintendence of Mr. Reid, the head of the Engineering 





Department, who reports that it has been discovered that 
‘*the men can be instructed in a marvellously short time 
if they are adults, willing to learn and anxious to get on, 
and provided they are handled by skilled teachers who 
are also highly-trained mechanics.”” A large extension 
of the accommodation provided is evidently a very pressing 
want. 


A GERMAN translation has been printed of the article 
by Professor J. O. Arnold, which was published in 
Part XVI of the Oxford pamphlets for 1914-15 on 
English and German Metallurgy of Steel.” The translation 
which appears in Stahl und Eisen of September 30th, 
1915, is preceded by the following remarks :—‘“‘It is a 
melancholy phenomenon that even scientific men in 
England have conveyed their passionate hatred towards 
Germany also into scientific articles or in articles clothed 
in a scientific mantle. J. O. Arnold describes 
the technical development of the manufacture of steel 
and the position of the system of instruction in the metal- 
lurgy of iron in Germany and England through the 
spectacles of English vanity.”” By a coincidence, the 
same issue of the journal contains a letter from Otto 
Vogel referring to Professor Arnold’s article. This 
correspondent seeks to show that contrary to the Professor’s 
statement that Mushet was the discoverer in 1858 of the 
important influence exércised on steel by the addition 
of wolfram, the discovery was made three years earlier—in 
1855—by Dr. Franz Koller, of Vienna, and that the 
effects of the addition of vanadium to steel, which the 
Professor described in 1900 at Sheffield, were ascertained 
four years previously by M. K. Helouise and were com- 
municated to the French Societé d’Encouragement pour 
l’Industrie Nationale in Paris on June}12th,£1896. ; 
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The Metal Resources of Germany. 


Ir was pointed out in these columns a few months 
ago that Germany had probably reached the limit 
of her capacity in the manufacture of war munitions. 
This view would appear to be justified if we may 
take the tonnage of pig iron or steel made, and as 
returned by the Association of Iron and Steel Pro- 
ducers every month, as a measure of the output. 
Moreover, it has clearly been found impossible to 
reduce the number of workmen employed in these 
branches in any way in the past few months, in order 
to satisfy the further calls made upon the male popu- 
lation by the army authorities. Henceit may be taken 
that the supply can only just meet the demand, and 
increased output is impracticable. This assumption 
would be accepted in some quarters as a natural 
and foregone conclusion, but it is necessary under 
the circumstances to ascertain whether it is really 
accurate. In the case of coal mining the output 
throughout the country may be definitely taken as 
about 70 per cent. of the possible production. The 
district of Rhenish-Westphalia, which supplies most 
of the iron and steel works with coal and coke in 
the great munitions area, raised 5,934,000 tons of 
coal in January, 1915 according to the returns of the 
Coal Syndicate, and made 1,195,000 tons of coke 
in the same month, whereas in September the 
quantities were 6,332,000 tons of coal—as against 
6,369,000 tons in March—and 1,630,000 tons of coke. 
The increase in coke has been almost continuous 
since last January, and the make is being forced 
to the utmost for the purpose of the recovery of the 
by-products, particularly sulphate of ammonia and 
toluol for explosives. The manufacture of pig iron, 
as announced by the representative association, 
amounted to 874,000 tons in January, and reached 
1,047,000 tons in July, 1,050,000 tons in August, 
and 1,033,000 tons in September, and the total for 
the nine months is 8,660,000 tons, as contrasted with 
12,060,000 tons in the corresponding period of 1914. 
On the other hand, the production of steel has been 
somewhat higher owing to the great utilisation of 
domestic scrap in the manufacture of open-hearth 
steel, together with the quantities of scrap seized 
in Belgium and in a part of France, although the 
supplies from these sources, if not yet exhausted, 
are no longer expected to arrive in Westphalia in 
such abundance as hitherto. 

It is in these circumstances probable, if no further 
men are withdrawn from the coal mines and iron 
and steel works—or, if withdrawn, substitutes are 
provided by the employment of older men, as is 
now being practised by the extension of the age 
limit—that the production of coal and iron and steel 
will continue on the present level, provided that the 
supplies of iron ore can be maintained. On this 
point it has to be observed that the native resources 
of iron ore, coupled with the deposits in the occupied 
districts of Briey, would appear to be ample for 
certain purposes, but the cessation of manganese 
deliveries from Russia and India has been a serious 
blow. In this connection it may be recalled that 
rich manganese deposits exist in Northern Roumania, 
and Germany may have her eye upon them. A 
further step in the direction of depriving Germany 
of outside supplies of iron ore, which are required 
particularly in connection with the manufacture of 
a high quality of steel for guns, will be taken, if it 
is possible for British submarines in the Baltic 
entirely to stop the shipments of iron ore from 
Sweden. Indeed, the action already carried out 
in this direction tends to dispel the German claim, 
or at least to remove the foundation for the claim, 
that arrangements exist which secure the delivery 
of iron ore from abroad. An important matter in 
this connection is a report from Paris, based upon 
an official document issued by the German Minister 
for War on August 28th, and bearing indirectly on 
the question of special qualities of ores for the manu- 








facture of high-grade steei. It appears from the 
document that the Minister is greatly concerned 
regarding the bursting of guns, as he has forbidden 
the photographing of burst guns and the sending of 
the photographs into Germany. The bursts have 
arisen from explosions in the bore. Other documents 
which have been recently discovered are declared 
to show that bursts of field guns, howitzers and heavy 
guns have taken place frequently, and definite instruc- 
tions have been given prohibiting the use of defective 
shells, especially those which exhibit any flaw or 
holes which have been artificially stopped. It there- 
fore seems that either the comparative scarcity of 
suitable ores or hasty manufacture is beginning to 
play a part in the direction of weakening the offensive 
or defensive powers of our enemies. The use of a 
number of cast iron shells in the past may possibly 
have some connection with the question, but even 
if any such shells are still being used, they are no 
longer being manufactured, if statements made by 
Teutonic foundry owners are trustworthy, as is 
highly probable under the circumstances. Apart 
from nickel, supplies of which should no longer 
be procurable by Germany, and aluminium, of 
which deliveries can be obtained from the Austrian 
subsidiary works of a Swiss company, the most 
important problem of the moment relates to copper, 
and on this point we find an official announcement 
which brings welcome news to this country. As is 
well known, Germany has requisitioned nearly all 
possible copper articles, or articles of copper alloys, 
in the country and has seized similar appliances 
or wares in Belgium and in a part of France, leaving 
in these two countries practically only such copper 
as is used in connection with electricity works and 
tramways which are serving military purposes for 
lighting and transport. But the necessity for further 
copper naturally shows no signs of abatement. 
Germany possesses, it has frequently been asserted 
by the Teutons, resources in copper which would last 
for ten years of warfare. It is quite possible that 
the statement is true, or was true a little time ago, 
if the exports of copper manufactures and copper 
alloys in the past ten years are deducted from the 
imports, plus the native production of, say, 40,000 
tons per annum. But a certain quantity of this 
copper, that is, the copper used in domestic industries, 
has already been requisitioned, as already mentioned, 
and almost the whole of the remainder has been worked 
up in the electrical engineering industries for generat- 
ing and power stations, the use of the electro-chemical 
works, private installations, tramways and railways, 
mines and ironworks, &c. Although the electricity 
works for lighting and power purposes have hitherto 
remained untouched, a very important announcement 
was oificially issued on October 14th, requiring all 
the owners of stocks of electrical machinery, trans- 
formers and apparatus to notify on forms prescribed 
for the purpose particulars of the stocks to the 
electrical machinery department of the Ministry 
of War in Berlin not later than the end of the present 
month. 

We thus have a beginning of a fresh stage in 
in the conduct of the war. However gradually the 
resources of Germany in these metals become 
depleted in the manner set forth, the most important 
matter for us to remember is that, excepting the 
recent attacks upon her iron ore imports, we have 
not in any way affected adversely the production 
of steel. Yet the Germans have themselves shown 
the way to do so. The statement was made in a 
confidential communication addressed to the Imperial 
Chancellor several months ago by the six great 
industrial and agricultural associations in that 
country, as an argument for the permanent reten- 
tion of Longwy, it was submitted that if long- 
range French guns were erected at that place 
they could destroy blast furnaces in Luxem- 
burg and Germany and thus reduce the output 
of pig iron in the Customs Union by 20 per cent. 
The suggestion needs no comment on our part, but it 
is obvious that the maintenance of the productive 
resources of Germany on the existing level constitutes 
a formidable obstacle to the Allies and at the same 
time retards the achievement of victory. 


5000-Volt Continuous-Current Railways. 


WHEN referring some months ago to electric 
railway progress in America, we drew attention to 
several continuous-current high-voltage undertakings, 
and particularly to a new scheme having for its 
object the use of a trolley pressure appreciably 
higher than those adopted hitherto. No definite 
information was then available as to how far experi- 
ments had advanced, nor were we in possession of 
anything beyond a very brief account of the main 
details, which may not have led many to suppose that 
the idea was of any particular importance. But it 
seems from an article in the October issue of The 








438 


THE ENGINEER 





Nov. 5, 1915 





—. 





Electric Journal—published in abstract elsewhere 
—that at the time of our last reference to the matter 
experiments were well advanced. At any rate, a 
5000-volt continuous-current motor coach is now 
running on a short section of the Michigan United 
Traction Company’s lines, which gives to America 
the distinction of having been the first country in 
the world to put such a high-pressure continuous- 
current system into use. To the difficulties associated 
with the design of such equipments we need not 
refer, for they are well understood and appreciated. 
What is most important and interesting is how they 
have been overcome. The originality of this short 
5000-volt line lies, in our opinion, not so much in the 
motor coach equipment as in the method by which 
the high-pressure current is obtained. All ordinary 
continuous current railways, as we have frequently 
pointed out, suffer from the disadvantages arising 
from the use of converting machines, and although 
on railways operating at fairly high pressures there 
may not be many sub-stations, the machines which 
they contain are less efficient and more expensive 
than standard rotary converters which supply current 
to the lower pressure lines. On the Chicago, 
Milwaukee and St. Paul Railway, for instance, it has 
been necessary to install in the sub-stations motor 
generator sets, each consisting of one synchronous 
motor and two dynamos—sets which cannot possibly 
be so efficient as rotaries, noras cheap. Not long ago 
it appeared that the only practical method of obtain- 
ing high-pressure current for continuous-current 
railways was to adhere to this plan of connecting 
dynamos in series. Mercury vapour rectifiers were 
certainly known, and, in fact, used largely for various 
purposes, but prior to the setting to work of this 
5000-volt line no one, so far as we are aware, had 
ever installed them in traction sub-stations in place of 
rotary converters. A step in this direction, however, 
was made when the American Westinghouse Company 
built its experimental mercury vapour locomotive. 
The difference between this scheme and the one 
adopted on the 5000-volt railway is that the rectifier 
has been shifted from the engine into a sub-station, 
with the result that continuous current is supplied 
to the trolley wire. 

Given a railway on which 5000 volts are ample, 
it is interesting to compare the relative advantages 
of these two systems. There is little doubt, we think, 
that the practice of placing mercury converters in 
sub-stations is much to be preferred. Less weight 
has to be carried on the locomotive or motor coach, 
and the well-known troubles which sometimes arise 
from alternating-current aerial wires are eliminated. 
But when it can be shown that the best economy can 
only be secured with a track pressure higher than 
5000 volts, the new system must give place to others. 
Single-phase, split-phase, and mercury vapour con- 
verters, locomotives and motor coaches can all be 
worked at voltages much higher than 5000. More- 
over, it remains to be proved that on the whole a 
5000-volt continuous-current line is more desirable 
than an equivalent single-phase one. The three new 
systems which the American Westinghouse Company 
has recently introduced are all ingenious and interest- 
ing, but until we hear something about their operating 
costs and the savings they can show over other 
systems, they will not, we fear, appeal very strong.y 
to railway men in this country.. In carrying out all 
this experimental work, however, the company is 
doing good service and is placing itself in a position 
to meet all possible demands. The tests on the 5000- 
volt continuous-current line have not been conducted 
long enough to permit any definite conclusions to 
be drawn. All the Westinghouse Company can state 
at present is that the preliminary trials have proved 
extremely satisfactory. What all electrical engineers 
will be particularly anxious to know is what prospects 
there are of the mercury vapour converter replacing 
ordinary high-tension sub-station machinery. To 
arrive at this we must have all the facts—cost, 
efficiency, dimensions and information concerning 
general operation. Of course, the experimental 
line now at work is quite a small undertaking, in no 
way comparable with most other electric railways, 
and it is very possible, we think, that really large 
nercury vapour rectifiers capable of dealing with 
heavy loads are at present out of the question. 
Nevertheless, the experiments apparently demonstrate 
that the use of 5000 volts on continuous-current 
motor coaches and locomotives is practicable, and 
that sooner or later a radical change in high-pressure 
sub-station practice may occur. By adopting a 
double-armature motor, wliich, of course, is really 
a unit composed of two motors enclosed in a common 
case, it has apparently been possible to surmount 
insulating and commutation troubles. The pressure 
is distributed over four armatures, each dealing with 
one-fouth of the line voltage. These bi-polar motors 


mainly because of the high pressure that may safely 
be applied to the commutators. How the cost of 
the motor and control equipments compares with 
that of an equivalent alternating system we do not 
know. Reliable operation is a factor of vital im- 
portance, but other things are important as well. 

For the present the 5000-volt continuous-current 
railway must be regarded only as an interesting and 
promising experiment’ which may or may not lead 
to further developments on a larger scale. It does 
not in any way cause us to alter our previously- 
expressed opinion with regard to the suitability of 
single-phase current for long-distance services. Five 
thousand volts is a high pressure for a continuous- 
current line; higher, in fact, than was at one time 
thought practicable. It is unsafe to say anything 
is impossible, but we shall be surprised if continuous- 
current voltages approximating those used on some 
of the existing single-phase railways are ever reached. 
We doubt, in fact, if anything much above 5000 
volts will be attempted. 








LITERATURE. 

Explosives: Their Manufacture, Properties, Tests 
and History. By Arthur Marshall, A.C.G.I., F.1.C., 
F.C.8., Chemical Inspector, Indian Ordnance 
Department. London: J. and A. Churchill. 
Price 24s. net. 

In his preface Mr. Marshall says that since the 

publication of the late Oscar Guttmann’s book on 

“The Manufacture of Explosives’ in 1895 no com- 

prehensive work on the subject has appeared. In 

the interval the increase in the explosives industry 
and the explanation of many obscure points has 
rendered a new book a real want. 

Although the present volume runs into well over 

six hundred large pages, Mr. Marshall has been 
obliged by limitations of space to omit a full dis- 
cussion of the use of explosives as well as of such 
details of manufacture as may be best studied on 
the works; much unimportant matter in patent 
specifications has also been omitted. But the great 
value of the work under review lies in the collection 
and classification of scattered facts, while matters 
dealt with briefly in other works are in many cases 
here treated very fully, as, for example, the important 
subject of stability. 
In his opening chapter Mr. Marshall presents us 
with a full survey of the history of explosives, 
mentioning the early incendiary mixtures thrown 
by catapults upon the enemy, the re-introduction 
of which has caused such havoc among the opposing 
forces in the present war. As an example, he tells 
of the defeat of an invading fleet of Arab ships in a 
futile attack upon Constantinople. He shows also 
how Roger Bacon, setting an example, followed, we 
are told, by a namesake of a later date, disguised 
much valuable information by means of cyphers, 
which to the initiated gave details for the manu‘ac- 
ture of gunpowder. Until the nineteenth century 
very little improvement was made in firearms or 
explosives, a plain metal tube and gunpowder being 
the principal factors employed. During the 
Napoleonic wars Congreve rockets were used effec- 
tively, but were superseded by artillery of greater 
precision, only to be revived in an improved form one 
hundred years later. 
It was not until the seventeenth century that 
gunpowder was first used for blasting purposes, 
being introduced from Hungary into Germany in 
1627. Sixty years later news of the innovation 
reached these shores, and gunpowder was used in 
the Cornish mines in 1689. 
At the end of the eighteenth century, when 
chemistry was established on a firm, scientific basis, 
Count Berthollet did much of his important research. 
He found that potassium chlorate, if substituted 
for the nitrate in gunpowder, gave—as we should 
now expect—a much more violent explosive. A trial 
batch was made on a manufacturing scale in a stamp 
mill in the presence of a party of visitors, including 
the celebrated Lavoisier. The powder, as might 
have been anticipated, exploded violently, killing 
the engineer of the factory and a lady.. All subse- 
quent attempts to use this mixture as a propellant 
ended in failure, but in 1805 the Rev. A. J. Forsyth 
employed it in his detonator lock for sporting guns, 
which was the forerunner of the percussion cap. 
In speaking of Forsyth the author relates the very 
just and generous treatment meted out to the reverend 
gentleman by the Government of the day. Although 
not satisfied with his invention, when they heard 
that he had spent £600 on perfecting it, they not 
only paid his expenses, but also gave his relatives 
£1000 soon after his death. 

The actual use of a mercury fulminate detonator 

in firearms seems to have originated in America in 

1814, the name of the probable inventor being J. 

Shaw, of Philadelphia; and fixed ammunition, that 

is, bullet, powder and cap all in one cartridge, was 

introduced by Lefaucheux in 1836. This was the 
pin-fire cartridge, the central-fire coming about 
seventeen years later. The Lefaucheux cartridge 


type, and in spite of its “many imperfections jt 
combined all the principal features of those made 
at the present day.’’ The time-fuse for shells was 
invented by Quartermaster Freeburn, R.A., in 1846, 
and the percussion fuse by Commander Moorson, R.N,, 
in 1850. Both types of fuse are still in use. 

The discovery of gun-cotton by Schénbein, of 
Basle, in 1845, proved to be the turning-point in the 
history of explosives, and though the first manu- 
facture of this substance by Messrs. John Hall, of 
Faversham, resulted in such a serious disaster that 
the work was discontinued, the necessary step forward 
had been taken. Nitro-glycerine was discovered 
about the same time, and though this, too, caused 
great loss of life in its earlier stages, Alfred Nobel 
persevered until he evolved a means of taming the 
force of the explosive, and thus founded a great 
industry. A few years later followed the discovery 
of the explosive properties of ammonium nitrate 
mixtures, nitro-hydrocarbons, chlorates and picric¢ 
acid. 

Although the use of black powder (gunpowder) 
as a propellant has now been practically discontinued 
in warfare, very large quantities are still used for 
blasting purposes, and Mr. Marshall has devoted 
three chapters to the preparation of the raw materials 
and the finished compound, including figures of the 
most up-to-date machinery. 

Proceeding to the more powerful explosives, 
chapters are given describing in more or less detail 
the manufacture of sulphuric acid and oleum, with 
a description of the Kessler concentration plant. 
In the section dealing with nitric acid, the Valentiner 
plant is fully described, although the more popular 
Hart’s condenser system receives no notice. It 
might also be suggested that the very important 
subject of the separation and concentration of waste 
acids hardly meets with sufficiently full treatment. 

The author supplies much interesting material 
in his chapter on the theory of nitration of cellulose, 
showing the great effect produced by different 
mixtures of syphuric and nitric acids upon the 
ultimate produtt. After dealing with the various 
kinds of cellulose, he proceeds to give descriptions 
of some obsolescent, if not actually obsolete, methods 
of nitration, before mentioning the Nathan and 
Thompson displacement process, now used in prac- 
tically all modern British factories. This method 
is not only cleaner and simpler than others, but also 
gives a greater yield of more easily stabilised nitro- 
cellulose. With regard to the stabilisation, Mr. 
Marshall leaves out much of the detail, clearly because, 
as he suggests in his preface, it can be learnt only from 
factory experience, each manufacturer having his 
own pet ideas as to the most efficient means to be 
employed. 

Nitro-glycerine is dealt with in Part V. and 
handled very fully Having alluded to the crude 
old-fashioned methods of manufacture, when a pound 
or two was produced at a time in an earthenware pot 
standing in a trough of cold water, the mixture 
being stirred with an iron rod during nitration, the 
author goes on to describe some of the later plants. 
The most modern is a displacement process, the 
invention, as was the case with gun-cotton, of Nathan, 
Thompson (and Rintoul). There is a difference, 
however, in that nitro-glycerine being a liquid, it 
is separated from the waste acid, instead of vice versd. 
Although there are many minor differences in 
the arrangements of plant, the present tendency 
in new erections is to follow more or less closely the 
Waltham Abbey pattern, wherein cocks and valves, 
always a source of danger, are practically done away 
with. The manufacture of nitro-glycerine is always 
attended with danger, and the greatest care must 
be observed in all stages of the process. For this 
reason none but highly trained men, and those of 
approved steadiness and reliability, can be trusted to 
take charge of the operations. On this subject Mr. 
Marshall says :—‘*‘ The operation of washing the 
nitro-glycerine would appear to be a comparatively 
safe one, as the material is neutral or alkaline, and 
it is only subjected to agitation by means of com- 
pressed air; yet there have been a considerable 
number of fatal accidents in washing-houses. His 
Majesty’s Chief Inspector of Explosives, in his 
Special Report No. 162 on the explosion at Faversham 
on November 9th, 1903, gives a list of nine which 
had occurred in Great Britain alone, and there was 
another one at Hayle on January 5th, 1904 (Report 
No. 164), as well as a considerable number in other 
countries. One possible cause of these catastrophes 
was the presence of the loose air pipe, which was 
simply laid on the bottom of the tank. It is quite 
conceivable that the jarring of this pipe on the botton 
of the tank might in exceptional circumstances 
cause an explosion. The air pipe is now carried down 
the outside of the tank from above the level of the 
liquid and is burnt on to the under surface of the 
tank.”’ 

In spite, however, of all precautions in this and 
other directions, the risk of explosions in the nitro- 
glycerine “‘ hills ’’ is not eliminated. 

Smokeless powders receive adequate treatment 
in Part VI., wherein are described cordite and the 
military powders of other nations. Sporting pro- 
pellants of many kinds are mentioned, together with 
some details of the effects produced upon gun barrels. 
A great deal of useful information is given concerning 
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explosives containing nitro-glycerine, while those of | is probable that the author was guided in his omissions 
a less powerful nature have several chapters of their | by questions of national expediency. 


own. 

On the subject of the choice of a high explosive 
for a particular use, the authar gives a number of 
very useful data, including some concerning German 
shells, but when he comes to modern grenades and 
bombs he is necessarily somewhat reticent. A very 
valuable chapter on the physical properties and tests 
of explosives is followed by a discussion of the gases 
produced on detonation, accompanied by tables of 
an extremely useful type, and notes on the methods 
of testing the work done. The important matter 
of detonators is fully treated, and the manufacture 
and use of fuses for firing blasting powders is described 
in detail. 

Safety explosives, those giving rise to little or no 
flane, thereby rendering their use possible in fiery 
mines, are well handled. Mr. Marshall rightly says 
that the word “ safety ’’ is somewhat of a misnomer, 
as there is a time in the life of every properly con- 
structed explosive when it must be dangerous, that 
is, of course, at the moment of explosion. ‘‘ Never- 
theless, what is generally understood by a ‘ safety 
explosive’ is one that has been officially tested and 
found to be comparatively safe when exploded in 
the presence of fire-damp (methane).”’ 

The effects of the explosion of coal dust in air are 
described, particularly in connection with a series 
of three in December, 1907, in the Pennsylvania 
Coalfield, in each of which practically every man 
in the mine was killed. Great precautions need to 
be taken, therefore, to prove that a given “ safety 
explosive ”’ will ignite neither gas nor dust mixtures 
in the mine galleries. Mention is made of the popular 
non-detonating Bobbinite, which was the only member 
of its class appearing on the old list which is found 
on the new “permitted” list of 1913. 

Fireworks meet with very scant treatment, seekers 
after useful information being recommended to 
special books on pyrotechny. 

In the section headed “ Stability, &c.,’’ mention 
is made of safety precautions to be observed in 
England and continental countries, and it is interest- 
ing to note that the permitted distances between 
explosives buildings and public places in Germany 
is considerably less than in England, while in America 
it is more than double. Experiments are mentioned 
by which endeavours were made to ascertain the 
proportional effect of explosions of varying weights 
of a given compound. These tended to prove that 
the distance at which these effects were produced 
varied as the square root of the charge, the formula 
given being : 

d=k. yc, 

where d is the distance, c the weight of the charge, and 
k a constant for the type of damage considered ; 
such breakages as windows, frames and wooderi 
walls being given the arbitrary number 10. In 
practice, however, so much depends upon the mound- 
ing of the building, the direction of the wind, &c., 
that any figures obtained can be used solely as a rough 
guide. Effects of explosions, the means taken to 
prevent electrification of dry explosives, and the 
construction of danger buildings, receive full measure 
of description. 

The addition of substances which prevent decom- 
position of stored war powders is a very important 
matter. Prominent among these is diphenylamine, 
which “‘ has been used in Germany for some twenty 
years. As there do not seem to have been any 
serious spontaneous ignitions of smokeless powder 
in that country, the fact is significant.” But it 
cannot be said that the matter is yet definitely 
settled. The substance used in the British specifica- 
tions, however, has so far proved satisfactory. 

The testing of the stability of cordite has received 
very great attention; the Joint Committee of the 
Home-oftice, Admiralty, War-office and Explosives 
Trade, which was appointed in April, 1909, having 
taken five years to make its first report on the 
standardisation of the Abel Heat Test. This test 
is exceedingly sensitive, and the addition of the 
most minute traces of such substances as mercuric 
chloride to the explosive has a marked effect in mask- 
ing the heat test. The following paragraph is not 
without significance :—‘‘ In Germany it has been 
usual to carry out the final washing of gun-cotton 
with water containing a little of this salt (mercuric 
chloride), ostensibly in order to prevent the growth 
of fungus on the gun-cotton, but this object can be 
better achieved by using phenol (carbolic acid), 
and it seems probable that the real object is to 
improve the heat test. At any rate, this is the view 
that has always been taken by the authorities in 
England, and they regard the addition of mercuric 
chloride or any similar masking agent as a most 
reprehensible practice.” Other tests for the stability 
of explosives are deait with exhaustively in this 
section, which is perhaps the most important in the 
book. 

In Part TX., ‘‘ Materials and their Analysis,” the 
majority of the constituents of explosives of all 
kinds are arranged in alphabetical order, forming 
% very useful reference list for the laboratory. It 
night be wished that more space had been devoted 
to such high explosives as tetranitraniline and 
tetranitro-methylaniline, to name two only, and 


The appendices are by no means the least useful 
part of the volume. No. 1 is a reprint of the regula- 
tions of the German Railway Commission on the 
subject of explosives. No. 2 is composed of thermo- 
chemical tables containing many useful figures, but 
as is so often the case with such tables, there are far 
too many gaps. This is possibly due to‘the absence 
of reliable information, and it is obviously ‘‘ up to” 
the chemists of the explosives world to supply 
the missing links when the present rush of work 
has died down. 

Two very full indexes are given at the end. The 
make-up of the book leaves little to be desired. 
Although essentially a volume for the desk and not 
for the hand, it is easily readable, the pages lying 
flat when opened. Mr. Marshall’s style of writing 
is easy and colloquial, so that this excellent work 
should prove as interesting to the layman as it is 
useful to the technologist. 








OBITUARY. 
ALEXANDER BEITH McDONALD. 


THE death took place on October 31st at his 
home, Kerseland-street, Hillhead, Glasgow, of Mr. 
A. B. McDonald, M. Inst. C.E., ex-City Engineer of 
Glasgow. While boarding a tramway car in Sauchie- 
hall-street the previous day he slipped and fell, 
injuring his head. He was taken to the Royal 
Infirmary, where the wound was dressed, and he was 
afterwards taken home. Next day he became uncon- 
scious, and remained so until the evening, when he 
passed away, death being due to hemorrhage. 

Mr. McDonald, who was in his sixty-eighth year, 
had been in the service of the Glasgow Corporation 
for forty-five years, and during twenty-five of these 
he occupied the position of City Engineer, re- 
tiring in June last on pension. He was born in 
Stirling sixty-eight years ago, and he was educated at 
Stirling High School. He very early displayed apti- 
tude for mathematics and drawing. Proceeding to 
Glasgow in 1862, he was apprenticed with Smith and 
Wharrie, civil engineers, and ultimately became senior 
assistant to the firm. While actively engaged in the 
practical work of his profession he attended the 
Glasgow University classes in engineering, natural 
philosophy, and mathematics, under Professors 
Macquorn Rankine, Blackburn, and Lord Kelvin. 

In 1870 he received an appointment on the engineer- 
ing staff of the Glasgow Corporation, the chief of 
which at that time, Mr. John Carrick, combined the 
offices of City Architect and Master of Works. It 
was Mr. Carrick who arranged in detail the great 
scheme of city improvement, under the comprehen- 
sive provisions of the City Improvement Act, 1866, 
which resulted in so many changes for the better in 
housing and street traffic conditions. With the various 
undertakings under this Act, Mr. McDonald, as Mr. 
Carrick’s chief assistant, was intimately associated. 
Upon the death of Mr. Carrick in 1890 the combined 
offices of City Architect and Master of Works were 
separated, Mr. John Whyte being appointed to the 
latter office, and Mr. McDonald taking control of 
the former department under the more fitting designa- 
tion of City Engineer. 

During the whole period of his occupancy of the 
office the city was constantly and increasingly under- 
going expansion, and the public undertakings were 
numerous and far-reaching. In all these schemes 
Mr. McDonald took active share, and bore respon- 
sibility. The most important undertaking, both in 
respect of cost and the difficulties to be surmounted, 
was the Glasgow Main Drainage Scheme. As is well 
known, this scheme for the collection and treatment 
of the sewage of the city and adjacent local authorities 
is, next to that of London, the largest in the world. 
It includes territory on both sides of the Clyde for a 
distance of 15 miles. For the carrying out of the 
whole undertaking, which cost altogether two and 
a-quarter millions sterling, Mr. McDonald was pri- 
marily responsible. Other important works, for the 
design and carrying out of which he has the credit, 
include the Foreign Animals Wharves and slaughter- 
houses at Yorkhill and at Merklands, the Cattle 
Market, the Fruit Bazaar and Cheese Market, the 
Central Police Office, central and district fire-stations, 
district libraries, baths, and washhouses, and the 
Peoples’ Palace in the Green Public Park. In 
municipal engineering circles Mr. McDonald was held 
in high repute, and his evidence and opinions were 
often sought in connection with the promotion and 
carrying out of schemes by other municipalities. 





LEOPOLD CHEVALIER. 


We have received news from Messieurs Augustin 
Normand, of Havre, of the death of one of the 
leading and most distinguished Engineers and at the 
same time the oldest servant of that well-known 
firm. Monsieur Léopold Chevalier entered the works 
of Messrs. Normand seventy-one years ago, when he 
was fourteen years of age. He was first of all a 
carpenter’s assistant, but he soon was given more 
important work, and quickly became head of the 
moulding loft. Thereafter he superintended in turn 


and the trials of boats, of which his firm at that time 
made many types. In this capacity he became 
connected with torpedo-boats and destroyers. 

It was in 1877 that Messrs. Normand were com- 
missioned to construct their first torpedo-boat, and 
Chevalier was entrusted with the important under- 
taking of handing over the vessel to the Naval 
Authorities. This, as can well be imagined, proved 
to be a lengthy business, and Chevalier, who had 
taken the boat to Cherbourg for the purpose, not 
only had to control a numerous-personnel, to ensure 
by personal supervision that all the complicated 
organs of the novel type of craft were working 
properly, and to carry out any necessary modification 
to them, but also to discuss the matter with various 
commissions. However, he came out of the ordeal 
triumphantly, and during the following thirty years 
he alone carried out the delivery trials of 110 torpedo- 
boats and destroyers—these vessels being for the 
French and other Governments. 

During all this time he not only carefully watched 
the interests of his employers but he earned the 
respect of all the Naval Authorities with whom he 
had dealings, by reason of the uprightness of his 
character, his activity, and his intelligence. During 
the earlier years of his service his duty brought him 
into contact with the Emperor Napoleon III, the 
Empress and Prince Jerome. Later—in 1894—the 
Minister of Marine conferred on him the Cross of 
the Légion d’Honneur, in recognition of his services 
to the French Navy. 








A CHEMICAL INTELLIGENCE BRANCH OF THE 
BOARD OF TRADE. 


A PROPOSAL that a Chemical Intelligence Department 
should be instituted by the Government as a branch of 
the Board of Trade was discussed at some length in 
London at a meeting of the Society of Chemical Industry 
on Monday. The suggestion was originally put forward 
in a paper by Dr. M. A. Forster at the annual meeting of 
the Society in Manchester a short time ago, but was not 
seriously discussed at the time. Since then, however, the 
Council of the Society has been dealing with it and a full 
discussion in London was arranged. Dr. Forster, in 
explaining his proposal, said that chemistry has been 
shamefully neglected by the general public and by the 
Government, with the result that it had not kept pace 
with the general development of science, particularly in 
its application to industry. His scheme was that a branch 
of the Board of Trade should be instituted as a Chemical 
Intelligence Department, the work of which should be 
divided into three sections, as follows :— 


A.—TECHNICAL. 


(1) Classification of chemical discoveries at home and 
abroad, as evidenced by (a) patent specifications, 
(6) scientific memoirs. 

(2) The distribution of chemical information to scientific 
inquirers and to manufacturers seeking new developments 
or desiring to improve existing processes. 

(3) Collection of information regarding the most suitable 
materials for constructing chemical plant and apparatus 
on @ manufacturing scale, and the most convenient sources 
for supply of such plant and apparatus. 

(4) Tabulation of the by-products arising in various 
chemical indust: ies and consideration of the most profitable 
ways of utilising these. 

(5) Presentation of problems arising out of (3) and (4) 
to the numerous research chemists throughout the country, 
such problems to be offered under proper discretionary 
safeguaids and appropriate remuneration. 


B.—TeEcHNO-COMMERCIAL. 
(By co-operation with the Board of Trade.) 

(1) Classification of various chemical products in respect 
of their distribution throughout the world with ruling 
prices, ta1iffs, cost of transport, and, where possible, cost 
of production. 

(2) Classification of resources of the Empire and friendly 
nations of raw materials fo. the purpose of finding novel 
applications of these. 


C.—TECHNO-EDUCATIONAL. 
(By Co-operation with the Board of Education.) 


(1) Classification of data regarding opportunities for 
chemical instruction and research in various parts of the 
Empire and comparison of these with those offered in 
foreign countries. 

(2) Consideration and possible improvements and 
extensions in existing Imperial methods suggested by the 
information thus gained. 

(3) Consideration, and, where possible, application of 
methods by which wage earners of good conduct and 
adaptability might be trained as technical foremen. 

The estimated cost of this was put at £5000 per annum, 
which, it was thought, would provide a controlling chemist, 
four or five assistant chemists, a librarian, and a clerical 
staff of six or eight. 

It cannot be said that the scheme met with whole- 
hearted support, although a number of speakers were in 
favour of it. Doubt was expressed in the first place as 
to the probability of managing such a department on 
£5000 a year, and also as to the possible use it would be 
to the industry. As an alternative it was argued that 
a combination of the various societies, all of which at 
present pretend to represent the chemical industry, and 
the formulation of a scheme for doing the work of the 
proposed branch, would give better results. At the 
same time consulting chemists seem to fear that their 
work would be interfered with seriously. Representatives 
of the Board of Trade and the Board of Education were 
present at the meeting. There was a strong feeling that, 
no matter what form the proposal might eventually take, 
the information available should be given only to British 
subjects and not be free to competitors with English 








more said about their present -use in warfare, but it 
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THE THEORY OF GRINDING. 


Wirs reference to Mr. Guest’s paper on the above 
subject, which was recently read before the Institu- 
tion of Mechanical Engineers, in the course of the 
discussion at the Manchester meeting reported last 
week, Mr. H. H. Asbridge, of the Churchill Machine 
Tool Company, Limited, gave some particulars of 
experiments carried out by him on lin. diameter 
shafts to ascertain the best work surface speed. 
Since then Mr. Asbridge has carried out some further 
tests with the object of determining the best work 
surface speed over a range of shaft diameters from 
l}in. to 6in. under as nearly as possible constant 
conditions and regardless of finish obtained. The 
following particulars of the tests—probably the first 
of their kind to be published—have been kindly 
supplied by Mr. Asbridge :-— 

The tests were carried out on a self-contained 
electrically-driven Churchill plain grinding machine, 
and, specially for the test, both the work and the wheel 
were driven by independent motors connected with 


ment was arranged for series parallel control, with 


voltages of 2400 to 3000 on the trolley wire. 


| the equipment operated at a trolley pressure of 4000 volts, 
| which was gradually increased to 7000 volts, at which the 
| equipment was tested. 

The results led the experimenters to place a complete 
four-motor equipment in service. Through the influence 
of the late Mr. W. A. Foote and Mr. Frank Silliman, both 
ioneer workers in the use of high voltages for trans- 
| mission and traction purposes, Mr. J. F. Collins, vice- 
| president of the Michigan United Traction Company, 
| agreed to co-operate with the Westinghouse Company in 
| the tests, and offered the use of a branch line extending 
| from Jackson to Grass and Wolf Lakes for the purpose of 
| testing the equipment in actual service. This line, shown ir 
| map, Fig. 1, is about 12 miles long, but the high voltage 
| line only extends to Page-avenue, which is about two 
| miles from the centre point at Jackson. Within the city 
| area the car has to work at 600 volts. The line subjected 

to the high pressure has been re-insulated. The car 
| equipment, consisting of four 100 horse-power motors 


| with control gear and the complete car, weighs 
| approximately 40 tons. 
Tests were commenced on June Ist of this year, 


Grinding Wheel, 26in. Diameter, 3in. Wide, 6000/t. per Minute Surface Speed, Mild Steel Shafts -35 Carbon. 








Diameter.of shaft tested... lhin Zin. 
{ 42 7 6 
Surface speed, feet per min. ... 31 42 
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ps ( 00 
Efficiency per cent. for each | 100 qr ; 100 
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Efficiency per cent. over the range | a0 o7 “ 98 
2 a ri 97 : 


large ammeter dials reading directly in horse-powers, 
the intention being to record the power used on each. 
It proved, however, that the difference between the 
work drive when running light and when cutting, 
even on the large diameters, was so infinitesimal that 
it was neglected. 

The method adopted to keep the cut constant 
was to bring the wheel directly on to the work, and 
operate the cross feed so as to maintain the horse- 
power constant during the period of the test, the 
figure determined upon being 10 horse-power over 
that required to drive the wheel when running light ; 
30 horse-power was available, but a maximum reduc- 
tion was not aimed at. No traverse motion was used. 
The work surface speeds aimed at were 60—40-20ft. 
respectively, but as these could not be obtained 
exactly on the machine, the nearest possible were 
used. 

All the tests were carried out in duplicate, the grind- 
ing wheel being frequently trued to maintain as 
constant a condition of face as possible. The results 
are given in the accompanying table, the ‘‘ material 
removed” being the average of the tests. The 
efficiency is also given both for each diameter of 
shaft in relation to the surface speed used and the 
material removed, and also for the range of shaft 
diameters. 

It will be noticed that the efficiencies on each test 
are the highest for the highest work speed adopted, 
and are very consistent throughout the range, the 
fin. diameter being the lowest, whilst the efficiencies 
for the slowest speeds fall consistently as the diameter 
of work increases, which wauld indicate that the work 
speed for small diameters has very little effect on 
the ultimate result, but the higher speed would be 
preferable for other well-known reasons. On the 
larger diameters the correct work speed is evidently 
of the most importance, and a surface speed of 
60ft. per minute or over would apparently be the 
most efficient. It would be interesting to have 
Mr. Guest’s comments on the results tabulated. 








A 5000-VOLT DIRECT-CURRENT RAILWAY. 





For some time past the American Westinghouse Com- 
pany has been carrying out experiments with a view to 
developing a 5000-volt direct-current railway. The 
reason for selecting this pressure was that it is high enough 
to make it possible to collect from an overhead wire 
current for the largest locomotive, to secure economy in 
copper and sub-stations, and to obtain good efficiency 
with reasonable cost. The initial experiments involved 
the design and construction of two 2400-volt motors and 
the necessary control equipment. These motors were 
erected on a car and tested on the waterworks railway at 
East Pittsburg in the spring of 1914. At first the equip- 





3in. 4in. bin. 
vod 63 61 65 7 
| 33 VW 38 
ae 19 19 22 
8) 58 42 
42 42 24 
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95, 756 -67 507 
10 10 10 
100 100 100 
9] 87 73-3 
91-5 73 72 48.2 
97 87 98 
8&8 76 72 
89 70 63 17 


and they were continued for several nights until it was 
ascertained that everything was in order and ready for 
daily service for the last two or three round trips between 
Jackson and the Lakes. Since then the car has been 
used for these trips fairly regularly, and up to the present 
it has performed its work without a single interruption. 
It has been unnecessary to make any change in the details, 
and the car has always been ready for use when the line 
and power were available. Considering the radical in- 
crease in voltage over anything previously attempted, 
the results are very remarkable. 

In the Electric Journal of October 15th, Mr. N. W. 
Storer gives particulars of the motors and other equip- 
ment installed in this car. Of course, on all high-tension 


Later the | 


| two motors were permanently connected in series, and | 
| armature develops the same power as the two armatures 


coils, and as the two armatures are geared to the same 
axle they act as one unit and reduce the pressure on the 
gear teeth to one-half of that which exists when one 


used in these bipolar machines. 

The two armatures are connected in series, hence the 
commutator voltage is only half that applied to the 
machine terminals. The motor, it is said, lends itself 
readily to a very effective type of insulation, and the 
mechanical construction is simple and rugged. Owing to 
the high voltage the current, of course, is small, a j(( 
horse-power machine requiring only 16 ampéres. As a 
result it is necessary only to provide a few brushes, 
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Fig. 2—SINGLE AND DOUBLE ARMATURE MOTORS 


Ordinary Motor 
for 600 or 1200 Volts 
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Commutation is said to be perfect, and so far there 
have been no signs of “ flashing over.’ Large creepiig 
surfaces on the armatures and brush holders preven 
earthing. There is said to be very little wear on the 
brushes and commutator, with the result that but little 
carbon and copper dust is made. 

Next to the motors, the control gear is the most import- 
ant feature. The switches must close and open the 
high-voltage circuits properly, and must be insulated 
sufficiently to stand the maximum voltage to earth in 
all kinds of weather. Each switch has two breaking 
contacts, as shown in Fig. 3. These switches are very 
similar to the standard Westinghouse electro-magnetic 
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Fig. 3—SWITCHING ARRANGEMENTS 


switches, but are modified somewhat to meet the hig! 
voltage conditions. The main ideas governing the design 
were safety and reliability in opening the high voltage 
circuits, and the most effective distribution of insulation. 
The switch adopted possesses these features, and 
is extremely simple and rugged. A novel feature is the 
provision of an “ are splitter,’’ consisting of a piece of 
soapstone placed in front of the switch jaws in the are 
path, and the effect of the magnetic field is to blow the 
are against this splitter along its entire length until the arc 
is broken. In practice the operation of the switch groups 
has been every bit as satisfactory as the operation of the 
motors. _The circuits, it is said, are opened with ease, 
and so far the switches scarcely show a trace of having 
done service. 

Practically the only part of the control equipment that 
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| Pig. 1—MAP OF ELECTRIFIED LINES 
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| direct-current systems one of the most difficult tasks is that 
| ot designing satisfactory motors. Tosecure the maximum 
benefits from electrification a railway must be able to 
operate a multiple unit car service as well as locomotives. 
It is not very difficult to secure the space for the necessary 
number of commutator bars and the creeping surface for 
insulating large locomotive motors, but when it comes 
to comparatively small machines such as are used on 
interurban cars it is not at all easy to design high-voltage 
machines without prohibitive weights, costs, and dimen- 
sions. The motors employed on the coach running on 
this line are twin-armature bipolar motors—see Fig. 2. 
With bipolar motors it is possible to use on a given 
commutator twice the voltage that is permissible on a 
four-pole machine. Moreover, it has been found that a 
twin-armature motor for a given output weighs little 
|more than a four-pole motor. It requires fewer field 





is subjected tothe full line voltage is the starting resistance, 
which is composed of cast alloy grids mounted in frames. 
The latter are insulated from earth by triple insulation, 
and from each other by double or quadruple insulation. 
As the equipment is required to operate through the city 
of Jackson at a pressure of 600 volts a change-over switch 
is provided which connects the four sets of armatures in 
parallel. It consists of two triple-pole double disconnect- 
ing switches, with the contacts mounted on porcelain 
insulators immersed in oil. The switches are connected 
together, so that they can be operated by a single lever. 
which also operates a small arm that changes a few of 
the contactor magnet connections. A single group of 
switches makes all the necessary changes on the earthed 
side of the equipment and the auxiliaries. This consists 
of a standard 600-volt switch group as used on ordinary 
low voltage lines. To reverse the motor field connection 
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when a change in the direction of running is required, a 


standard electro-pneumatically operated two-motor 
reverser has been installed, and as the fields are connected 
to the earthed side of the armatures no extra insulation 
is required. : , 

Another interesting portion of the equipment is the 
apparatus used for furnishing current for the control gear 
lights and air compressor. A 150-volt storage battery 
from which all the auxiliaries are fed is connected in the 
main circuit between the motors and earth. The main 
motor current therefore passes through the battery and 
charges it, or through the auxiliary circuits, which may 
be connected to the battery at the time the motors are at 
work. By the use of a simple device the air compressor 
is made to perform practically all its work while the main 
motors are operating, and it therefore simply diverts a 
part of the main motor current as required, so that the 
battery is relieved from furnishing the current to the 
compressor motor, and thus does not receive the high 
charging current that would otherwise be imposed upon 
it during acceleration. The work the battery has to 
perform is therefore very light, and it can consequently 
be composed of only a few cells. Opposing cells are 
connected to the battery during the charging periods to 
prevent overcharging and excessive charging rates. 
The voltage of a battery for such an equipment is deter- 
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’ 
upon the selection of blading materials. It is self-evident that 
if this temperature did not exceed 100 deg. to 150 deg. Cent., 





TABLE I.* 


Items of design influencing choice of 
blading. Approximate values. 


150 to 400 


185 deg. to 400 deg. C. 
(365 deg. to 752 deg. F.) 


27 deg. to 59 ~ C. 

(80 deg. to 120 deg. F.) 

600ft. to 2000ft. per sec. 

3000 to 5000 revs. per min. 

About 800ft. per second 
O0ft. 


Steam pressure at valve (Ib. per sq. in.).. 
Steam temperature at valve 


Steam temperature at condenser end 


Steam velocity, average’ value for all stages 
Speed of revolution of the wheels or drum 
Peripheral speed of wheels: maximum 


average » 4 . ” 
minimum »  so0ft. * 
{ Reaction type: 0.02in. to 
Clearance between tips of the rotating} 0.125in. oe 
blades and steam casing... .. .. .. pmgeeee ers: 0.125in. 
. olin. 


Clearance between edges of the rotating 
blading and stationary blading varies 
with each machine, but is about equal 


Reaction type: 0.125in. 
| to 0.250in. - 
{ Impulse type: 0.10in. to 
0.187in. 
* The lengths of the buckets vary greatly in the same machine. 


almost any of the already known materials would be suitable, 








tt->. 
655 500 


i) 


Nal 








te 

















»>—_____¢ 
Y/N _ rT a 
ot B| “9 
Switches 600 V. L ws 
$ = == 
3 = WS 
: oF 
= 
Ss 
° 
Pan Se, 


Fig. 4—MOTOR COACH CONNECTIONS 


mined by the amount of power required for the auxiliaries. 
The average current required by the auxiliaries should 
not, in order to leave a satisfactory margin, be more than 
80 per cent. of the average current taken by the main 
motors. 

\ diagram of motor coach connections is given in 
Fig. 4, in which the double break switches are indicated 
by three parallel lines, and the single break switches by 
two lines. It will be seen that there are twelve of the 
former and ten of the latter. Considering the fact that 
these switches not only deal with the main motor circuits 
for both 5000 and 600-volt operation, but also those of 
the auxiliaries as well, the equipment is very simple. On 
the 600-volt lines very satisfactory operation is secured 
by shunting the motor fields. The most interesting 
feature of the scheme, apart from the equipment on the 
coach, is the apparatus that is being employed for obtain- 
ing the 5000-volt current. Three mercury vapour 
rectifiers connected in series in the sub-stations receive 
power from a 60-cycle three-phase system. By con- 
necting the three phases in series not only is it possible 
to obtain a smooth continuous current wave, but also to 
obtain a balanced load on the three-phase transmission 
system. This, it is claimed, is the first time mercury 
vapour rectifiers have been used for furnishing so much 
power for railway work, and future developments will, no 
doubt, be watched with very keen interest. 

The engineers of the Westinghouse Company fully 
recognise that the tests have not been continued long 
enough to draw definite conclusions as to the future use 
of 5000-volt direct-current railways. All that can be said 
at present is that the tests are exceedingly satisfactory, 
and the fact that no troubles in the car equipment have | 
yet appeared indicates that there is ground for the hope 
that the 5000-vélt direct-current railway is well within 
the range of possibility. 








SPECIFICATIONS FOR ALLOYS FOR HIGH- 
SPEED SUPERHEATED STEAM TURBINE | 
BLADING.* | 


| 
By W. B. Parker, F.I.C. (Rugby). 
_ TuIs paper is mainly confined to the consideration of non- | 
ferrous metals and alloys. It is now becoming clear that, apart 
trom the purely commercial question of available economy in 
first cost, a blading material which answers the requirements | 
of modern high-speed impulse turbines working with highly 
superheated steam will also meet those of reaction turbines. 
Che special purpose of this paper is to place before manufac- 
turers of blading materials the chief practical conditions which 
influence the selection of a material for blading a high-speed 
turbine, driven by superheated steam. 

lable I. summarises certain designing data from which the 
inetallurgical requirements for the present and immediate future 
can be deduced. The data have the following metallurgical 
significance :~-- 


(1) PressuRE OF THE STEAM. 

This is the least important of the items so far as direct influ- 
ence upon the nature of the blading material is concerned. The 
full pressure is not actually exerted upon any portion of the 
blading, but a fraction of it is exerted upon each row of the 
blading in the reaction type of turbines. 


(2) TEMPERATURE OF STEAM AT THE ENTRANCE NozzLe. 
This is probably the item having the greatest direct influence 





Condensed, 


* Institute of Metals. 


for they have’ already been used in a*great variety of instances 
at such temperatures. It is mainly because the steam at the 
point where itjimpinges upon.the first rows of blading may 
have a temperature of 230 deg. Cent. (446 deg. Fah.) that there 
exists an imperative demand for materails radically different 
from{those commonly in use for ordinary purposes. Develop- 
ments will considerably increase this temperature, for already 
concomitant with the increase of steam pressure to 400 lb. per 
square inch and added superheat we obtain a steam temperature 
of 399 deg. Cent. (750 deg. Fah.) at the nozzle entrance. Con- 
sequently the material of the first row of blading of a reaction 
turbine working with 400 lb. per square inch pressure would not 
only have to withstand the pressure drop across the blade, but 
would be expected successfully to carry this while it is at a 
temperature of nearly 400 deg. Cent. In all turbines the 
blading is further required to be able to withstand the continuous 
application of the working temperatures not merely for a year, 
but for many years without serious loss of strength or other 
physical properties. Metallurgists will at once recognise that 
the above conditions are equivalent to a process of very pro- 
longed annealing. In the case of the rotating or wheel blading, 
there is yet a further complication of a very important nature, 
namely, that this prolonged annealing is being carried out while 
the blades are all the time under considerable stress due to the 
centrifugal forces resulting from the fact that they are fixed 
upon the peripheries of the rapidly-rotating bucket wheels or 
drums, 


(3) TEMPERATURE OF STEAM AT THE EXHaAusT. 


There is a continual “‘ drop ” in the temperature of the steam 
as it flows through the turbines, and a corresponding increase 
in the “‘dampness”’ of the steam. Consequently the desired 
blading material must be able to withstand both highly super- 
heated (dry) steam and low-temperature (damp) steam, which 
tends to rusting, &c., and all conditions intermediate between 
these. The importance of the conditions at the exhaust end 
will be more fully seen by consideration of the next item. 


(4) FLow-sPEED OF THE STEAM. 


It is self-evident that any fluid moving at high speed must have 
per se @ scouring or so-called “‘ sand-blast ”’ action upon the sides 


| of the conduit it is passing through, even if the fluid and material 


of the conduit are cold. But in turbines the fluid has one or 
other of the temperatures previously named, and the conduit is 
very nearly at the same temperature through contact with it, 
so that the material of the conduit (blading) is under, compara- 
tively speaking, a bad condition to resist wear, because the hard- 
ness of a metal is almost invariably lower when hot than at 
ordinary temperature. Any erosion resulting from this scouring 
or sand-blast action produces a shower of very minute particles 


| of metal which are carried onward in the stream of steam with 


very considerable velocity, and they impinge upon each succeed- 
ing conduit and in turn erode it, and so further augment the 
amount of solid material in the steam. Similarly any dirt, 
metallic dust, or other hard solid substances, which may get into 
the steam accidentally, act in the same manner. If the material 
of the nozzles, nozzle plates or guide vanes, and the first stages 
of buckets seriously loses its tenacity and starts disintegrating 
under the combined effects of working stresses, high tempera- 
tures, and erosive action of the steam, the pieces of metal so 
detached are also driven with much force into each succeeding 
stage of nozzles and buckets, and so the action goes from bad 
to worse, until possibly an extra large piece gets wedged in a 
position where it tears the moving blades, or entirely breaks 
them off, and then there results more or less complete stripping 


| of the blading and other severe damage, which necessitates a 


shut-down for reblading, &c. The clearances between the 
moving and stationary blades of both types of turbines, and 
also (in the case of reaction turbines) between the tips of the 
blades and the cylindrical steam casing, are so small that there 





is practically no chance of chips, &c., falling clear of the moving 
parts. In the early days of development such accidents did 
occur. The velocity of the steam therefore necessitates the 
selection of blading material as initially and naturally hard as 


| possible, and possessing retentiveness of its hardness at working 


| temperatures. 


There are, however, other desired physical 
roperties, which must be considered in conjunction with the 
ardness, 





At first sight it might be thought that erosion or sand-blast 
action would be generally limited to the first few rows or stages 
of blading, because there is a considerable “drop” in steam 
velocity before the middle and later stages are reached, and 
also a fall in temperature. But in actual practical experience 
it is found that another form of erosion occurs in the middle 
and some of the immediately succeeding stages. and that this 
is due to the water in the steam, the dampness of which hy that. 
time is noticeable. 

The fact is that the entrances and exits of the blading are 
based upon calculations which only consider the volume of the 
live steam still present in the stream of steam, and its velocity. 
The condensed steam constituting the wetness has a greater 
inertia than the live steam, and this causes more or less of it 
to be caught as a film of solid water upon the surfaces of the 
blading. 

This film of water is driven forward at a comparatively slow 
rate and, so to speak, drips from the edges of stationary blades 
on to the convex sides of the moving blades, which strike it 
with considerable force, because they are travelling at high 
peripheral speeds. The water, though a liquid, is sufficiently 
hard to cut and wear away the back of the leading-in or entrance 
edges of the blades for a certain length and width—-see Fig. 1. 

Once the blow from the moving blade has shattered the 
dripping water particles, and“given their fragments a velocity 
p-actically equal to the velocity of the blade, the erosion ceases 

















Pig. 1 


and is not again noticed on that particular blade, but is again 
found upon the entrance edge of the next row of moving blades. 
We may term this “‘ water erosion,” to distinguish it from the 
‘steam erosion” previously described as sometimes occurring 
in the first rows of blading. 

One of ithe possible advantages of using very highly super- 
heated steam is that water erosion should be lessened, because 
the zone at which the wetness becomes serious is thereby moved 
farther and farther towards the exhaust outlet. If at some 
future date it becomes possible to obtain and utilise steam 
having from about 432 deg. Cent. (800 deg. Fah.) to 538 deg. 
Cent. (1000 deg. Fah.) superheat, it is possible that water 
erosion will be eliminated, for it can be arranged that such steam 
would just be saturated at the end of its complete expansion. 


(5) PERIPHERAL SPEEDS AND STRESSES IN THE BLADING. 


The peripheral speeds are the direct cause of the stresses to 
which the blading is subjected when actually working, and are 
consequently the primary reason for the demand for strong 
material for blading. These stresses are borne by or are centred 
in that portion of the blade by which it is fixed in the wheel or 
drum—they are not evenly distributed over the whole section 
of the blading as it is manufactured by the blading manufac- 
turer. The tension stresses in the neck of the blades may 
vary from, say, 4480 lb. (two tons) per square inch to 15,680 Ib. 
(seven tons) per square inch of the area of the neck. It depends 
somewhat upon the conditions of the contract covering the 
design. It might be noted that some contracts specify 25 per 
cent. overspeed tests, which increase the stresses on the blades 
about 50 per cent. It is important to notice that the neck is 
formed within the thickest portion of the blade cross-section, 
and there, comparatively speaking, of the weakest portion of 
the section. This point is common to many other systems of 
fixing blades. Consequently, when turbo-blading specifica- 
tions specify strengths, &c., they intend that the thickest portion 
of the section shall possess the strength and other properties 
specified. Itis no use suppliers complaining that this is unfairly 
difficult, and so on, for it is an absolute necessity and a practical 
condition which must be met. The most suitable shape and 
dimensions for the dovetail of each size and design of turbine 
has been decided by a long series of tests, using actual sections 
made up with all the various blading materials so far offered 
by manufacturers. There is no need to detail these, as they 
are of no immediate importance to blading manufacturers. 

Stress Plus Temperature and Prolonged Duration of Both. 
It is of the utmost importance to bear in mind that during the 
whole working life of the turbine the stresses are imposed upon 
the material of the neck and dovetail while it is simultaneously 
heated to temperatures ranging from 26.6 deg. Cent. (80 deg. 
Fah.) to 399 deg. Cent. (750 deg. Fah.), and it is imperative 
that it should possess considerable rigidity under these con- 
ditions. The exact combination of stress and temperature 
constituting the working condition varies not only from machine 
to machine, but also with the position the blades occupy relative 
to the steam inlet and exhaust outlet. The general condition 
is that the longest blades are the highest stressed, and the 
most moderately heated, because they are only required for 
the low temperature—and pressure— end of turbines. The 
shortest blades are the highest heated and the most moderately 
stressed, but progress in turbine manufacture is now demanding 
that they shall carry still higher stresses at these higher tem- 
peratures. 

Having indicated how the data or “ limits ’’ commonly quoted 
in engineering descriptions of turbines should be interpreted into 
metallurgical equivalents, we now turn to the more specific 
properties of non-ferrous blading materials which are commonly 
named in specifications with a view to obtaining material to 
withstand these conditions. * 


REVIEW OF NON-FERROUS MATERIALS FORMERLY 
USED; AND OF SOME WORTH FURTHER CON.- 
SIDERATION FOR TURBINE BLADING PURPOSES. 


(i.) Brass.—Probably the first non-ferrous alloy used for 
turbine blading was brass. All the chief types have been used, 
viz., 70: 30, 60: 40, and 52: 48, which represents the a (a +- 8) 
and 8 constituents of the copper-zine series. Such alloys are 
readily extruded or drawn and rolled; consequently their 
price is comparatively low, which naturally caused their early 
adoption. However, these brass alloys have been found un- 
satisfactory for blading the high-pressure end of rotors or wheels 
of modern superheated steam turbines. They anneal during 
use rather rapidly and become too ductile and weak to maintain 


* At this point the author digressed into a fairly lengthy considera- 
tion of the uses and abuses of such terms as “ elastic limit,’ “* yield 
point,” &c., of their proper meaning and of their relative utility. 
We omit this portion of the paper as we dealt with it separately in a 








eading article in our issue of October 8th, 
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the working stresses—-this means they stretch or bend until the 
revolving parts touch the stationary parts, and then the friction 
and continual impacts produced break them up. It has some- 
times been considered that cases of blades stripping were caused 
by warping of the blades due to differential expansion of the 
body of the steel rotor or wheel relatively to the brass blades ; 
but this is a less probable explanation than that the metal is 
actually softened by steam-heating while under stress. The 
latter has been definitely proved. The author is not cognisant 
of any published investigation of an instance of stripping which 
can be said to have definitely proved that thermal expansion 
alone was the cause of the stripping. 
Suppose alloys of 60:40 or 70:30 brass are annealed until 
dead soft, but not burnt, what kind of material would result ? 
Investigations show that the resulting physical properties 
would be something of this order :— 
Maximum stress a 20 to 23 tons per square inch 
Proportionality limit 2 to 4 tons per square inch 
Elongation ett nts 70 to 50 per cent. 
Modulus of elasticity 14,000,000 Ib. to 18,000,000 Ib. 
per square inch. 





This, then, is the material which will ultimately result from 
use of brasses in modern superheated steam turbines, and 
when one knows that the working stresses in the rotor or wheel 
blading may be anywhere between two and seven tons per square 
inch, it is clear that it is not suitable for these blades, although 
in some cases it may answer for the stationary blades. 

(ii.) Copper.—In the early days the only non-ferrous rival 
to brass was pure copper. This metal is, however, quite un- 
suitable for modern blading, and is not recommended for nozzle 
plates or stationary blades, because it is altogether too soft and 
weak and changes very considerably under prolonged heat. 
This was to be expected, for it has long been known that at 
300 deg. Cent. to 400 deg. Cent. copper is completely annealed 
in a few hours, and it has no proportionality limit in the dead 
soft condition, and that its maximum stress is only about 12 tons 
per square inch. 

(iii.) Zine, Tin, Lead and Aluminium are likewise useless. 

(iv.) Nickel.—Pure nickel free from carbon is difticult to 
obtain in sound ingots, and also somewhat difficult to produce 
in rolled or other worked shapes. However, there is a possibility 
that it would answer for stationary and unstressed blading and 
other parts, if only the manufacturers would produce it purer 
and try to work it into bucket shapes, which is the only form in 
which it is likely to interest probable users and induce them 
thoroughly to investigate its value. In small wires and rods 
—under jin. diameter—ordinary commercial nickel gave the 
author the following tests :— 

40 to 55 tons per square inch 


18 to 28 tons per square inch 
4.5 to 2 per cent. 


Maximum stress... 
Proportionality limit 
Elongation on 8in. 


It is evident these results represent hard-drawn metal, and the 

material contained some carbon, iron, manganese, &c. 
Although Mond nickel—in shots—can be as pure as 99.5 per 

cent., no one appears to have succeeded in producing wrought 

nickel of this purity. The author has not had much oppor- 

tunity of examination of wrought nickel, as no pure nickel 

blading has been submitted by nickel manufacturers for in- 

vestigation. Possibly in the pure and dead soft condition 

wrought nickel would only possess :— 

18 to 20 tons per square inch 

6 to 10 tons per square inch 

8 to 15 per cent. 


Maximum stress at 
Proportionality limit 
Elongation 6S 


These values are a deduction based upon an investigation of 
very pure cast nickel made some years ago by the author. 
According to Schulz, pure nickel cannot be employed—the 
exact purity is not given. His experiment consisted in annealing 
in an oven—? gas-fired—a bar of nickel, coated with clay, and 
packed in a sheet metal jacket with iron turnings—? carbon 
content. The annealing lasted four weeks at a temperature 
from 650 deg. Cent to 700deg. Cent. The tensile strength 
fell from 47 tons to 27.95 tons per square inch, the elongation 
rose from 4 per cent. to 24 per cent., and he remarks that the 
material had become completely brittle. This fall in strength 
is not astonishing, because the original high test is clear proof 
that the metal was in a very much cold-worked condition. With 
respect to the brittleness, it is highly probable that, in spite of 
the coat of clay, some of the carbon from the scrap iron used for 
packing and also from the furnace gases had penetrated the 
nickel and had become cemented and alloyed. Nickel readily 
absorbs carbon monoxide (CO) and other gases which render it 
brittle—and in the cast condition unsound. Nickel can also 
become saturated with graphitic carbon, which is absolutely 
fatal to its strength. Schulz quotes no analysis and gives no 
microstructures, and it is not clear whether he was writing 
entirely from the points of view of using the metal in gas turbines 
or steam turbines. According to Weidig, annealing for one hour 
at 400 deg. Cent., 600 deg. Cent., and 800 deg. Cent., and cooling 
in air, reduces the strength as follows :— 





is Original After annealing for one hour at 

metal. 400 deg. C. 600deg. C. | 800 deg. C. 
Tensile tons per sq. in. . 48.0 47.9 40.1 } 34.3 
Elongation per cent... 3.5 11.0 11.5 32.5 


From this it looks as though in the dead soft condition nicke 
would have the strength produced by the 800 deg. Cent. annea] 
but since no analysis is quoted by Schulz, we again must be 
cautious. 

Another authority—Robin, Paris—reports that the maximum 
brittleness occurs at 300 deg. to 350 deg. Cent. It is clear the 
question needs further research, using specially prepared. 
materials. Professor Gowland quotes a tensile test of 42.4 tons 
per square inch for wrought nickel—reported by Shakell—but 
neither its purity nor the size of “stock” tested is given. 
Schnabel and Louis quote Kollman’s result as :— 

38.9 tons per sq. in. 


24.6 tons per sq. in. 
15 to 21 per cent. 


Maximum stress 

Elastic limit 

Elongation 
but they omit to state whether this is for cast, forged, rolled, 
or drawn metal—it is also uncertain how the reported elastic 
limit was determined. Kollman’s result was obtained upon 
nickel which had been deoxidised with magnesium by Dr. 
Fleitmann’s method, which is still commonly used. In a recent 
report by H. T. Kalmus and C. Harper, written for the Canadian 
Department of Mines, and entitled “ Physical Properties of 
the Metal Cobalt,” the strength of pure cast nickel is given as 
only 8 tons per square inch. 

(v.) Cobalt.—This metal has only recently gained the atten- 
tion of metallurgists. Consequently, with the exception of the 
results obtained by Kalmus and Harper, practically nothing 
is known about its titness for engineering purposes. The rough 
averages of Kalmus and Harper’s tensile results for pure 
cobalt are: 


A.—Cast and Unannealed. 


14.7 tons per sq. in. 
12.4 tons per sq. in. 
under 1 per cent. 


B.—Cast Annealed. 


Maximum stress 
Yield point 
Elongation 


16.5 tons per sq. in. 
14.1 tons per sq. in. 


Maximum stress 
Yield point 


C.— Wire, Wrought. 
39.8 tons per sy. in. 
not given 
3 per cent. 


Maximum stress 
Yield point 
Elongation 


The above investigation was not intended to reproduce 
industrial conditions, and therefore the results may easily be 
bettered in some modern works. A great deal of information 
is given in the original report, which indicates that there should 
be an industrial outlet for cobalt, and very great credit is due 
to the way in which the Canadian Department of Mines has 
tackled the subject. This metal should certainly receive 
attention from blading manufacturers. 

(vi.) Copper-Nickel.—It is well known that these alloys have 
been utilised by several turbine manufacturers, but they are 
alloys which frequently suffer from the presence of graphite 
—free carbon—which has a tendency to segregate in the centre 
of the ingots, and therefore it-is found finally as a “core ”’ in 
the most dangerous portion of the blading, i.e., just where the 
neck of the blading is formed. The most commonly known 
example of a copper-nickel alloy is that given the name Monel 
metal. The following tests on three sizes of wrought bars of 
Monel metal may be interesting : 


Tension Tests. 
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In all three cases the fractures were sound, and had a silky to 
granular appearance. ‘The samples were said to have been 
rolled to size. 

Analysis. 
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* Used for castings. 








N.B.—SiJicon, phosphorus, sulphur, magnesium and other impurities 
were not determined. 
Specimens of Monel metal turbo-blading gave : 


38.70 to 39 tons per s4. in. 
16 to 14 tons per sq. in. 


Maximum stress .. 
Proportionality limit 
Elongation on 4in. 32 to 33 per cent. 

Reduction of area -. «+ «+ 66.75 to 70.7 per cent. 
Modulus, between 1 and 15 tons per sq. in. stress, 22,500,000 Ib. 
per sy. in. 

This is the strength of the wrought metal in the unannealed 
condition. 


Analysis. 
Per cent. 


Silicon Slab al abs ESO ae ae ke eS oe 0.14 
Se” ae eels Sb Gee ee we,“ el ee Oe eae 
Copper 27.0 

— .. a ee ae Aw oe oe 3.85 
I Se eh lag as) GS eee AEs, ae 1.87 
Nickel Sere Mehr uct es ee ee See 67.10 
Carbon et aise. Kec Sis? ike leet! eet Veet ee 


Monel metal usually contains silicon, and is liable to contain 
both graphitic and combined carbon, totalling up to 0.5 per 
cent. These depreciate its value for rotor and wheel blading, 
but still it may be used for stationary blades under certain 
conditions. 

The items—total carbon, graphitic and combined carbon, 
and silicon—certainly need controlling. Monel metal is re- 
ported to be the product of smelting a mixed copper-nickel 
ore, and upon this basis has been claimed to be a natural alloy. 
This is, however, a questionable use of the term natural. A 
similar and equally good copper-nickel can be made direct 
by alloying pure Mond nickel with lectrolytic copper, and 
adding similar percentages of iron, manganese and other 
elements to produce the physical properties, and magnesium 
to keep it sound. Deoxidation with phosphorus should be 
avoided. If free from carbon, silicon, phosphorus, and sulphur, 
these copper-nickel alloys are useful for some types of blading, 
but the turbine manufacturers really search for a material 
which is of all-round utility. 

(vii.) Copper-Manganese.—This is an alloy now used by some 
builders of the reaction type of turbine. The author has not 
yet fully investigated this material from the turbo-blading side. 
Judgments based upon the results of its use for fire-box stays 
are not safe, for the stresses, &c., are so different. The alloys 
are not strong, and it is not definitely proved that they retain 
a sufficiently good proportionality limit after prolonged exposure 
to steam at 230 deg. to 300 deg. Cent. for the more highly 
stressed rotating blades. The composition of the alloys used 
varies between 4 to 6 per cent. and 15 per cent. manganese, and 
Schulz gives the strength at 350 deg. Cent. as 22.25 tons per 
square inch and 40 per cent. elongation. 

(viii.) Copper-Aluminium (so-called Aluminium Bronze). 
For practical purposes these alloys are summed up in two 
varieties—the 7 per cent. aluminium and the 9 to 10 per cent. 
aluminium. Neither of these have come into continued use 
for turbine blading, and it is unlikely they will, because they 
anneal too readily, and the proportionality limit in the dead 
soft condition is too low. It is unfortunate that for some years 
after their discovery the aluminium bronzes suffered from being 
over-praised—their ductility and fairly respectable maximum 
stress have often misled users who did not take the necessary 
precaution to get a more complete test. The following results 
were obtained by the author for the 9 to 10 per cent. alloy 
forged and tested in the soft condition : 


31 to 32 tons per sq. in. 
6 to 8 tons per sq. in. 
21 to 24 per cent. 

23 to 28.5 per cent. 


Maximum stress .. 
Proportionality limit 
Elongation .. .. 
Reduction of area mee 
The material tested was very nearly pure. 

(ix.) Copper-Aluminium-Manganese Alloys.—These alleys are 
of comparatively recent discovery, and were first reported upon 
by Dr. Rosenhain and Mr. Lantsberry in 1910—see Ninth 
Alloys Research Report of the Institution of Mechanical 
Engineers. The copper-rich portion of the series is worth 
further investigation, for the results given in the paper for 
alloys Nos. 3, 6, 7 and 8 are an incentive to detailed work. 


indeed, the above research report contains sufficient to be a 
guide to any manufacturer who has a research department. 

(x.) Copper-Aluminium-Nickel Alloys.—-This series contains 
alloys which possess very remarkable physical characteristics 
at ordinary temperatures, and the presence of other elements 
in percentages of 0.5 to 5.0 per cent. has most interesting effects 
upon the forged alloys when in a more or less work-hardened 

l 


, 


condition. he copper-rich portion of the series appears to 
have been discovered by continental metallurgists some years 
ago. Their materials were not pure copper-aluminium-nickel 
alloys. For purposes other than turbo-blading the impurer 
alloys have already come into considerable use. 

The results published by Guillet in 1906 and 1914 refer to 
the more complex commercial alloys. The results of tests upon 
such metals are very much complicated by the presence of other 
elements, although these seldom exceed 5 per cent. The presence 
of these elements—which include zinc, iron, manganese, silicon, 
and magnesium—is partly intentional, for some are doubtless 
added in order to obtain sound ingots for forging, &c. 
alloys present many difficulties in control of production, and 
a novice would find trouble right from the melting stage. So far 
the writer believes that they have not been worked up into 
blading. Systematic investigation will undoubtedly overcome 
the difficulties, and the author urges all who are interested in 
blading manufacture to give them serious attention. ‘The 
author believes these alloys foreshadow rivals to the special 
alloy steels now utilised for the most highly heated and stressed 
portions of the rotating blading. The alloy steels are being 
used from sheer necessity for something which possesses naturaily 
a good proportionality limit which is not too seriously annealed 
or “let down” by prolonged exposure to the highest tempera- 
tures already named. None of these steels are perfectly sitis- 
factory, because one trouble common to them is their natural 


These 
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tendency to rust. The so-called non-rusting 25 to 30 per cent. 
nickel steel has been definitely abandoned for reasons which 
may shortly be published in a paper before another Society. 
While the complex ternary and quaternary copper alloys are 
being investigated, turbine manutacturers have largely relied 
upon various steels, but there is one very old-fashioned copper 
alloy which has proved useful, and in some instances decidedly 
preferable to the steels, because it is non-rusting. This alloy is : 
(xi.) Phosphor Bronze.—For this purpose only the pure 
copper-tin-phosphorus alloy is of value. The presence of zine, 
lead, aluminium, &c., is detrimental. The composition and 
general physical character of this alloy is indicated by the 
following specification : 

Analysis. 


Tin.. not under 3 per cent., not over 5 per cent. 
Copper .. .. not over 96.9 per cent., not under 94.9 per cent. 
Phosphorus .. not under 0.1 per cent. 


The metal containing from 3.5 to 4.0 per cent. tin is pre- 
ferred, because it is required to have as much natural hardness 
and stiffness as is compatible with the physical properties given 
below. The alloy is, of course, a pure a type and the phosphorus 
is all in solid solution in the a constituent. 

Physical Properties. 

not under 24 tons per sq. in. 
not under 12 tons per sq. in. 
Elongation on 6in. ie not under 10 per cent. 
Elongation on 2in. je % not under 13 per cent. 


N.B.—Any higher elongation than 20 per cent. on 6in. would be 
superfluous for the purpose. 


Maximum stress .. 
Proportionality limit 


The modulus of elasticity of this material in the condition 
as received from the makers varies from 16,000,000 lb. to 
17,800,000 lb. per square inch within the range of stress 
0 to 10 tons per inch. The manufacturers need, however, to 
pay much more practical attention to the production of a 
definite and uniform size of grain—that is, the rolling, drawing 
and other process treatments need careful standardisation on 
such a basis that all sizes (thicknesses) of sections when finished 
are possessed of the same physical condition as each other. 
The working of metals is a huge subject in itself, but most 
manufacturers know that unless real thought and care is taken 
in planning treatments, there is a natural tendency for the 
small sections to be over-worked, and large ones to be only 
surface worked. The troubles arising from this fact were well 
described by Professor Heyn in the 1914 May Lecture, but 
one very curious effect of surface working came under the 
author’s notice recently, which is illustrated in Fig. 2. The 
metal was an almost chemically pure bar of copper, intended 
for switchboard work, for which purpose it was skimmed to 
size all over and screwed at the ends—a high-speed lathe with 
a light cut and high rate of traverse being employed. The 
energy in the outer skin of the bar caused the metal to spring 
up in front of the point of the tool and form what the workman 
termed ‘ whiskers.”” Now, in turbine blading all such internal 
stress or unstable energy is a decided defect. Consequently, the 
aim should be to produce a material free from such, and free 
from greatly exalted proportionality limits or maximum stress. 
A naturally high proportionality limit and maximum stress 








Elongation .. a i TR under 1 per cent. 








The author is not at liberty to give further information, and, 





is in urgent demand, but all artificially enhanced properties 
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are more or less unstable, and they do not benefit the user 
when he employs the material under conditions which release 
unstable energy, and lower these properties during the normal 
lifetime of the apparatus constructed with the material. In 
addition to the probability of the occurrence of warping, there 
is also the possibility of the presence of microscopically small 
cracks, which will spread, owing to the localising effect they 
have upon stresses of all kinds, and especially upon those more 
or less rapidly produced by release of the internal stresses 
correlated with artificial proportionality limits, &c. Manu- 
facturers must constantly remember that a single unsatisfactory 
blade suffices to cause serious damage in a turbine. The 
responsibility which, in the public as well as the commercial 
sense, rests upon turbine blading manufacturers is great. 
Judging by the apathy displayed towards the constant em- 
ployment of scientific help and up-to-date methods of controlling 
metallic products, it would appear that this is not in all cases 
sufliciently realised. It may therefore comfort some non-ferrous 
manufacturers to hear that occasionally steel alloy blading 
made by first-class firms has given trouble from the above cause ; 
but let such note that the spirit in which the steel manufac- 
turers met the complaint and tackled the problem of removing 
it was broad-minded, highly creditable and effective—thanks 
to their scientific control. 


INCLUSION OF UP-TO-DATE REQUIREMENTS IN SPECIFICATIONS. 


It is easier to enumerate the points which should be considered 
by anyone desirous of improving upon the present supply of 
blading than to express these in a form which can be considered 
a specification, because the latter really necessitates the insertion 
of concrete values for each, and concrete values are influenced 
by progress in design. It is hoped that the following synopsis 
will answer this purpose :— 


NON-FERROUS BLADING. 


(i.) General.—The metal should be in a physically stable 
condition ; that is, either naturally soft or in the annealed 
state requisite to ensure that it is free from unstable internal 
stresses. 

(ii.) Proportionality Limit.—The metal, when in the above 
naturally soft or annealed condition, should possess a propor- 
tionality limit of over 16 tons per square inch. 

N.B.—Since at present 12 tons per square inch is the best 
obtainable, and is considered as the minimum acceptable, a 
non-ferrous metal which in the above condition possessed a 
proportionality limit of over 16 tons per square inch, and also 
fulfilled clauses iii., iv. and v., would be a distinct advance 
upon present materials. 

(iii.) Constancy of Proportionality Limit.—The proportionality 
limit of the metal in the naturally soft or annealed condition 
should remain constant within 10 per cent. of its cold value 
over the whole range of temperature from 100 deg. to 400 deg. 
Cent. 

(iv.) Maximum Stress (Tensile Strength).—The maximum 
stress of the metal in the naturally soft or annealed condition 
should exceed the proportionality limit by not less than 100 per 
proportionality limit 


cent.; that is, the ratio of shall be not 


maximum stress 
vreater than 0.5. The ratio should remain constant over the 
whole range of temperature from 100 deg. to 450 deg. Cent. 
proportionality limit 


N.B.— Usually in sound metal the ratio és 
maximum stress 


0.35 to 0.5, except where some cold working is left in the 
metal. At present the minimum acceptable maximum stress 
is 24 tons per square inch, which gives a ratio of 0.5 on the 
12 tons per square inch proportionality limit. It is more common 
to stipulate the minimum maximum stress and then express 
the proportionality limit as a minimum percentage of that, but 
for turbine blading it is preferable to reverse this order, and, 
in fact, the author has had need to alter specifications of other 
turbine metals in a similar way for similar reasons, viz., to prevent 
excessive reliance upon cold working. 

(v.) Corrosion and Erosion.—The metal must be non-corroding 
and non-rusting in damp steam. It must also resist erosion by 
steam. 

(vi.) Hardness.—The greater the natural hardness of the metal 
in the soft or annealed condition the better, provided it is 
obtained concurrently with the other necessary properties. 
The hardness of the best non-ferrous materials now available 
lies between 10 deg. and 15 deg. Shore’s test—scleroscope—so 
that a new metal having a natural hardness of 30 deg. would 
be an advance. 

(vii.) Thermal Expansion.—-This should preferably be low, 
but provided it does not exceed the expansion of the non- 
ferrous materials now used, it would answer. A metal having 
a constant coefficient between 100 deg. and 500 deg. Cent. is 
desirable, and metals with violent changes of coefficient due to 
critical points or ranges should be avoided. 

(viii.) Ductility.—The ductility, as evidenced by “ elongation 
per cent.”? and ‘ reduction of area at fracture,” need not be 
great, because it is not, per se, of special value. The elongation 
should not be less than 10 per cent.; the reduction of area not 
less than 20 per cent. 

(ix.) Specific Gravity—The lower the specific gravity of 
the metal the better ; but only if obtained with items ii., iii., 
iv., Vv. and vi. 

(x.) Resistance to Vibratory Stress. —Under certain conditions 
vibration stresses are exerted on the blading, but the examina- 
tion of this question is so difficult that little is yet known regarding 
them. Until they can be more specifically defined by the 
designing poms it is best to narrow attention down to the 
other items mentioned. 

N.B.—It might be mentioned that heat-treated steels, with 
artificially enhanced properties, have not given so good a result 
under Professor Arnold’s test as the same steels in the natural 
soft or annealed condition, so that, by inference, non-ferrous 
materials in the soft condition are preferable. 

SuGGESTIONS re RESEARCHES. 

For a complete research upon selected materials there is 
required a series of tests which aim at ascertaining the possible 
value of the materials under working conditions. These can be 
divided into three kinds, and if a material gives promise in the 
first two, the third test can be narrowed down to suit specific 
conditions appertaining to the design of any turbine. 

(I.) Stress and Time (Duration of Stress).——A series of tension 
tests at ordinary temperature, with loads ranging from a ton 
or so below to a couple of tons beyond the proportionality 
limit with variation of duration of the stress. If the metal is 
only for use in the low-pressure and temperature end of the 
machine, this test gives useful data, and may suffice.* 

(IL.) Stress and Temperature.—-This is a series of tension tests 
at increasing temperatures, but including the proportionality 
limit determination for each temperature. It serves to detect 
any weakening due to the effect of short durations of increased 
temperature, 

(III.) Stress, Temperature and Time.—This series can be 
\imited to particular problems of design. It correlates the 
effect of a specific duration of a specific range of stress at any 
Specific temperature. It should include the determination of 
the proportionality limit for each set of conditions. 

Examples of the second kind have been published in the 


. * This is not a “ fatigue test” in the strict sense in which this term 
is usually a ~lied in Great Britain and on the Continent. But in the 
United States of America the term “ fatigue ” is utilised more loosely, 
and, the author thinks, incorrectly. It has been so applied by Mr. 
Ernst; Johnson to his “ stress-time ” tests, or “‘ creeping effects,” 
in a “‘ Reprint of the American Society for Testing Materials,” entitled 


Journal of the Institute of Metals. There has been very little 
published upon the third series, but some information is avail- 
able in a paper published by Professor R. Stribeck. The prac- 
tical value of such tests is great. To prevent manufacturers 
being discouraged by the above array of tests, it may be stated 
that only very promising materials need be put through the 
whole of the above research scheme. A rapid sorting out can 
be effected by a short scheme, such as accurately determining 
the maximum stress, proportionality limit, modulus of elasticity, 
elongation and reduction of area upon cast materials ; thus, 
use: (1) Dry sand cast bars of the material, having a cast 
section of not less than 1 fin. diameter. If these give good results, 
then (2) repeat the tests upon a similar bar after annealing it 
for four hours at 500 deg. Cent., and cooling so slowly that it 
is in the natural soft condition. If a good proportionality limit 
is obtained for the annealed casting, and the other properties 
are not lowered below the allowable minima, proceed to roll, 
draw or otherwise work the meta into sections of, preferably, 
sin. diameter or }in. by lin. flats, and annea these so that they 
are in the natural soft condition. Then, using these—({3) deter- 
mine the same physical values as in (1) and (2). If the tests are 
still satisfactory, then thoroughly test it according to the larger 
scheme, either entirely or Parts II. and III. The microstruc- 
tures of the specimens from (1), (2) and (3) also form a very 
good guide in sorting out. If the structures show what can be 
termed imitations of steel structures—especially of the pearlitic 
structure—they probably possess a naturally good propor- 
tionality limit. In fact, the au#hor believes that by striving 
to find non-ferrous materials which naturally have steel struc- 
tures, the naturally strong alloys now in demand will be 
discovered. 

Having now, for reference purposes, a statement of the nature 
and present position of the turbine blading problem, it is for 
the non-ferrous trade to bring forward the material and to 
recover the ground they have lost to the steel trade ; but it 
should be noted that only materials which have been fairly 
completely investigated by its advocates upon the lines named 
above, and which really give promise of improvement, will be 
welcomed by turbine makers. Frank exchange of test data 
is desirable, for turbine makers are not in business to test any- 
thing and everything which the brass manufacturers think 
original and an improvement. 

In conclusion, the author wishes to thank the directors of 
the British Thomson-Houston Company, Limited, for allowing 
him to draw so largely upon the data accumulated in their 
laboratories, 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Excited Iron and Steel Conditions. 


THE headline employed for this paragraph 
accurately describes the state of affairs in this central 
part of the kingdom. For three or four weeks, com- 
mencing a week to ten days or so prior to the holding of 
the October ironmasters quarterly meeting, immediate 
business has been “ looking up ”’ continuously and rapidly 
until now the Staffordshire manufactured iron and 
steel trades are in the full tide of a period of price 
inflation. The root cause of the current excitement 
is unquestionably to be found in the heavy demands 
made by the Government upon the output of steel. 
Week by week the stringency has been becoming 
more severe, and the relief which was formerly forth- 
coming from transatlantic sources is no longer available 
to anything like the same extent, or upon the same terms. 
Imported demi-products are scarce and dear, while the 
home market is so narrow that general traders are lucky 
if they can get any supplies at all. It is practically 
impossible to obtain acceptance of steel orders for this 
year. Many firms will not quote even for next year. A 
steel famine for next year is predicted. Under conditions 
like these the future for local iron rolling mills looks 
difficult, and manufacturers find it no easy matter to 
obtain material to execute even Government contracts. 
Cost of production is advancing in practically every direc- 
tion, so that values are hardening even in branches where 
demand places no strain upon productive capacity. The 
bar iron trade is developing greater strength. Makers of 
best bars, who raised their basis at the quarterly meeting 
to £12 10s., are in receipt of as much new business as they 
can handle. The demand is of that imperative order 
which assures the continued stability of prices. The 
stiffening up of common iron bars progresses slowly. 
There is hardly any quotable change, but the upward 
tendency is there. Some makers are asking £12 for 
merchant qualities. This is an outside figure, business 
ruling at £11 12s. 6d. to £11 15s. For nut iron £11 12s. 6d. 
would probably not be refused where there is any pressure 
to sell; for bolt iron £11 5s. is the minimum. Small 
rounds are dearer at £12 7s. 6d. to £12 10s., three-eighths 
basis. Government contracts absorb practically all the 
output. There is a big demand for high-grade iron for 
the best classes of chains, cables and anchors. Gas tube 
strip is quoted mostly about £12, though the official 
quotation remains at £11 15s. to £11 17s. 6d. nominal. 
The current price for slit nail rods is now about £14, a 
South Staffordshire firm which formerly had a considerable 
output having for the time given up its production. 
Hoops keep at £13 to £13 15s. and on to £14 per ton, plenty 
of makers refusing any but the last figure. The state of 
individual makers’ order books, it should be borne in 
mind, more than ever before regulates selling prices at 
this juncture. 


Rising Galvanised Iron Prices. 


Galvanised iron has experienced a sudden and 
marked advance in price, the result of the rapid rise 
which is going on in steel sheets used as a raw material 
by the galvanisers, and the considerable increase in the 
value of spelter. The advance in galvanised sheets is as 
much as 30s. to 40s. per ton. A fortnight ago on Bir- 
mingham Exchange business was passing at £17 10s.; 
to-day the quotations for 24-gauge corrugated sheets range 
from £18 10s. to £19 and on to £20 f.o.b. Liverpool. 
Apart from the advance in spelter, mill owners have to 
reckon with high prices and precarious supplies of sheet 
bars. The greater activity in the Indian market is main- 
tained, and both the home and export trade show signs 
of quickening. Corrugated plain steel sheets, of which 
large quantities are required for hutments for our own 
troops and those of our Allies, were quoted at £12. The 
new impetus which has attached to the galvanised iron 


would appear to be well advised who give out orders 
just now, whether for home or shipping consumption. 
Spelter is dearer than it has been for a month or five weeks 
past, and has just established a further rise of about £5 
on the cash position and £9 forward. The metal is now 
officially quoted £78 to £68 on the London market for 
English makes, while imported American G.O.B. descrip- 
tions have buyers at £74 for November deliveries. Our 
own Government, as also those of France and Russia, 
are understood to be still buying largely of American 
brands, while some private buyers are operating as far 
forward as April of next year. Not only are galvanised 
sheets advanced, but galvanised fencing wire has also 
been raised 50s. per ton, making plain sort £22 10s. 
to £23, and barbed wire £24 to £26, all delivered from 
the, Midlands on to the London market. 


Raw Iron Market. 


Pig iron this week occupied more notice, and 
makers had again to enforce higher terms to cover the 
extra cost of coke. Inquiries for renewing old contracts 
for pig iron were refused at the same prices. Consumers 
were on the Birmingham iron market seeking to buy 
larger quantities, but makers declined to let them have 
more than the recent average weekly deliveries ; 1s. per 
ton extra on the week for forge iron ruled transactions, 
and foundry iron was also on the dearer side. Makers of 
foundry iron were asked to supply material for naval 
castings in good lines. Part-mine forge and Derbyshire 
brands were inquired for freely. Northampton makers 
are restricting their contracts. The balance of supply and 
demand has been adjusted to some extent by a reduction 
of the Northampton iron marketed, a furnace having 
lately been blown out. Northampton common brands 
were quoted 65s. 6d. upwards, and best brands 67s. to 
68s. and even 68s. 6d. nominal. Derbyshire ordinary 
67s. 6d. minimum, and superior brands 68s. 6d. to 70s. 
and 71s. 6d., with a corresponding stiffening in South 
Staffordshire common forge and part-mine. These last 
were 66s. for the former and 67s. 6d. to 68s. 6d. for the 
latter. 


Steel Prices Advanced. 


All steel prices are advanced, whether for finished 
or raw material. Boiler-plates have been increased £1 
per ton to £12 5s. and £12 7s. 6d. for home consumption 
and £11 15s. export. Some makers quote £12 10s. (home). 
Marine plates are advanced to £12 2s. 6d. per ton and tank- 
plates to £12. Joists, although officially—.e., according 
to Association rates—£12 to £12 10s. per ton, are command- 
ing in actual business as high a price, it is commonly 
reported, as £13 to £14. In respect of sections also the 
current premiums demanded by makers have taken values 
right beyond those asked recently. Angles are quoted 
£11, and large steel bars £11 to £11 5s. Blooms are 
advanced 5s. per ton. So great is the demand that on 
to-day’s—Thursday’s—market in Birmingham it was 
practically impossible to place orders for bars or billets, 
though it is understood that offers of from £8 10s. to £9 
were made for material delivered at an early date. Finished 
steel is again on offer on this market from across the 
Atlantic. American sections are being sold for December- 
January, and February shipment are being sold at 
£1l 5s. c.if. Liverpool. The price for corresponding 
British material is about £12, less 2} per cent., so that, 
reckoning cost of carriage, the prices are practically on a 
par. American sheet bars work out at about £9 delivered 
here. It is remarkable that the efforts of some leading 
firms in the steel trade are just now being turned from 
the production of plates to the making of bars for shell 
work. 


North Staffordshire Iron, Steel, and Coal. 


The North Staffordshire market in finished iron 
has hardened during the week, and with more orders on 
the books than can be executed without delay, makers 
have further advanced prices. ‘‘Crown” bars have 
again been advanced in price. They can be obtained in 
a few quarters at £12, but some manufacturers are firm 
in a demand for £12 5s. Iron plates are £13 to £13 5s. a 
ton. Marked bars cannot be obtained at the nominal 
market quotation of £12 10s., and 10s. a ton is a common 
premium on the price. Steel of all kinds is scarcer and 
dearer. Local manufacturers are being required to 
satisfy the Minister of Munitions that work for the Govern- 
ment or for firms which are doing work in connection with 
the war is being given precedence over ordinary orders. 
As a matter of fact, orders for ordinary and regular 
customers have been on the books for months and have 
not been executed because work for new customers 
employed on war orders has been given preference. The 
pig iron position is distinctly stronger, and there has been 
another advance in prices. Local smelters are continuing 
the policy of keeping stocks low. Coal of all classes finds 
a brisk market. There is a steady request for manufactur- 
ing fuel and coal for shipment would be stronger if traffic 
facilities were better. 


Labour Difficulties. 

Present-day labour difficulties of manufacturers 
in this district arising mainly from the shortness of supply 
appear to be almost endless. During the past few days 
his Majesty’s factory inspectors have visited a large 
number of Birmingham works, and appealed to employers 
to replace, wherever possible, men by women. Efforts 
will be made to fall in with the express wish of the Home 
Secretary. In many trades, however, it is quite impos- 
sible, if the increased production for which the War-oftfice 
and Admiralty are calling is to be obtained. Moreover, 
the policy will almost certainly cause trouble with the trade 
unions. In one Birmingham industry the employers 
have recently been in conflict with their men because 
they commenced the substitution of female for male 
labour, and they have just been called upon by the Chief 
Industrial Commissioner for an explanation. The trade 
union concerned had appealed to him to stop the practice. 
Lord Derby’s recruiting scheme is meeting with a marvellous 
success this week and last in Birmingham, great numbers 
of additional men offering themselves for enlistment and 
heavy enrolments are taking place. The fresh stimulus 
which is being given to recruiting is attended with effects 








** Fatigue of Copper Alloys,” published in June, 1915. 
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the city’s manufacturers. It is stated that the main- 
tenance of the output of war material will be jeopardised 
unless recruiting is pursued with greater discretion. 
Another matter which is this week causing dissatisfaction 
attaches to the matter of workmen’s war badges. There 
is widespread dissatisfaction among Birmingham firms 
as to the distribution of war service badges. Employers 
have been entrusted with their distribution, and those who 
have done the work conscientiously and discriminatingly 
are suffering for it. There exists no uniformity of 
practice. In one munition works the office staff and men 
engaged in work remote from actual production receive 
badges. In others only the manual worker who is 
absolutely indispensable to the out-put of the material 
is held eligible, with the result that the discriminating 
manufacturer is rewarded for his conscientiousness by 
the loss of men who, if not indispensable, are exceedingly 
useful—men who in not a few cases may go over to his 
competitor and there receive the official badge. 








LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
October's Increased Prices, 

Wir the opening of November the promise of 
the closing week of October has been amply redeemed. 
On the month pig iron has advanced, especially hematite, 
the last-named again showing a substantial advance on 
the week. Steel and steel products rule high, and there 
is still great difficulty in obtaining deliveries. In manu- 
factured copper prices for sheets and rods were £3 higher. 
Sheet lead unchanged. English tin ingots were fully £3 
per ton higher. 


Quotations. 
Pig iron: Lincolnshire, No. 3 foundry, 73s.; 
Staffordshire, 72s.; Northamptonshire, 72s. 6d.; Derby- 


shire, 73s. to 73s. 6d.; Middlesbrough, open brands, 78s. 6d. 
Scotch (nominal) : Gartsherrie, 88s.; Glengarnock, 86s. 6d.; 
Eglinton, 86s.; Monkland, 85s. to 87s.; Summerlee, 86s., 
delivered Manchester. West Coast hematite, 117s. 6d. 
to 120s.; East Coast ditto, 116s. to 117s., both f.o.t. 
Finished iron: Bars, £12 to £12 10s.; Lancashire hoops, 
£15; Staffordshire ditto, £14; sheets, £13 to £13 10s. 
Steel: Bars, £13 ds. to £13 15s. (nominal); steel hoops, 
£14 10s.; boiler plates, £11 10s. to £11 15s.; plates for 
tank, girder and bridge work, £11 5s.; cold-drawn steel, 
£20; steel angles, £11 10s. per ton (minimum); English 
billets, Bessemer basic, £9 5s.; rolled joists, Association 
price, £10; open market, £11. Copper: Sheets, strips, 
&c., £107 per ton, small lots 13}d. per lb.; rods, £107 per 
ton, small lots 134d. per lb.; tough and best selected ingots, 
£88 10s. to £89; copper tubes, 134d.; solid-drawn brass 
tubes, 13}d.; condenser tubes, 15}d.; condenser plates, 





13}d.; rolled brass, 123d.; brass turning rods, 144d.; 
brass wire, 12{d.; yellow metal, sheets, 13d.; rods, 
l4+}d. Sheet lead, £32 10s. English tin ingots, £163. 


Lancashire Coal. 


There was a fair attendance on the Coal Exchange. 
Demand fo: house coal was good, but quantities offering 
from the collieries were restricted, which means that 
buyers will have to wait some time before their require- 
ments are satisfied. Prices are fully maintained. To a 
great extent the new Act has been taken advantage of 
by merchants, although there are numerous cases in which 
they have not moved, making sure of supplies during the 


winter. Slack and engine fuel in good inquiry at full 
rates. Where there are supplies, holders asked more 
money. Slack and bunkering fuel about as last week. 


General quotations:—- Best Lancashire house coal, 
2ls. 10d. to 23s.; good medium house coal, 20s. 4d. to 
2ls. 2d.; domestic fuel, 17s. 7d. to 18s. 7d.; screened 
steam coal, 15s. to 16s. 6d.; slack, 12s. to 14s. per ton 
at the pit. 


Shortage of Labour in the Engineering Trades. 

The dearth of skilled labour in the engineering 
trades becomes more marked in this district every week, 
and controlled establishments engaged in the production 
of munitions are being recommended to adopt female 
lJabour for the day shifts so as to leave the men for night 
work. In many shops this course is very difficult, if not 
absolutely impossible, to pursue. The fresh spurt in 
recruiting for the Army, and Lord Derby’s personal 
letters to all men of military age, irrespective of their 
occupations, tend to unsettle many who are more suitably 
engaged. It seems almost absurd to send Lord Derby’s 
missives to men employed in the production of shells, 
and even more so to the managers of controlled engineering 
works asis being done. Mr. J. Binns, of the Amalgamated 
Society of Engineers, has written a letter to the daily 
Press deploring the endeavours of prominent advocates 
to recruit all men for the Army who are not employed 
in controlled works when as a rule the uncontrolled shops 
are in the main producing as much war material as those 
which are flying the Union Jack. He also points out that 
there are many skilled mechanics following non-mechanical 
occupations who would probably gladly come forward 
and help to swell the ranks of munition workers if they 
could feel assured that the firms with whom they are at 
present engaged would release them temporarily without 
prejudice to their future prospects. This is an appeal 
which will assuredly be met in a truly loyal spirit by the 
employers. 


The Cotton Industry. 


The two great branches of the cotton industry 
are being threatened with a further serious drain on their 
male operatives by the new recruiting boom. Fortunately, 
in both the spinning and weaving sections the reduction 
in production owing to the withdrawal of men from the 
mills has so far not greatly inconvenienced the employers 
owing to the diminished market for this class of goods. 
In the weaving section the wages question is still hanging 
like the sword of Damocles—the masters having refused 
to grant the 5 per cent. bonus demanded by the operatives. 
The increased area over which the great European war 


the countries involved, and the only sign of improvement 
in the export trade is in Inda. The home trade houses 
on the other hand are experiencing very brisk trade, and 
their chief troubles are shortage of hands and difficulty 
of transport. 


“*Red Tape” and the Production of Munitions. 


It is to be hoped that the remarks contained 
in the leading article in THE ENGINEER last week respecting 
the “‘red tape’ in the Government system of inspection 
of war materials will receive the attention which they 
deserve in high places. Firms frequently complain to 
me of the absurd demands of some of the Government 
inspectors with regard to limits of error, causing very 
serious delays to the production of war material. As 
is remarked, the present is no time for quibbling over 
fractions like .00025in. in the outside diameter of 4. 5in. 
shells. I am told that the Admiralty inspectors are very 
much more reasonable in their requirements than the 
men appointed by the other branch of Government service 
and have a much better appreciation of the necessary 
limits to be imposed than many of those appointed by 
the War-office. 


Bradford Electric Supply. 


The report of the Bradford Corporation electric 
supply for the past year, which has recently been made 
pvblic, shows a very satisfactory increase in the demand 
for current, the output up to March 3lst last having 
exceeded by nearly three-quarters of a million units the 
sales of the previous year. The only department to show 
a decrease in consumption was the tramways, as was 
only to be expected. The units sold amounted to 
28,743,718, and these were generated at a total cost, 
including capital charges, of 1.07d., of which the manage- 
ment costs were 0.07d., distributing costs 0.06d., and 
cost of generation 0. 33d. 


The Thomas Hawksley Lecture. 


The capacious smoke-room of the Engineers’ 
Club was crowded on Tuesday evening, when Dr. Dugald 
Clerk delivered his lecture on “The World’s Sources of 
Fuel and Motive Power,” and it must have been a source 
of gratification to the Council of the Institution of Mechani- 
cal Engineers to know that its efforts are so keenly appre- 
ciated in Manchester. Dr. W. Cawthorne Unwin presided. 


Barrow-In-Furnsss, Thursday. 
Hematites. 


There has been a very strong market for hematite 
pig iron during the past week, and values are again 
higher. The demand for iron is very great just now on 
account of the heavy use being made of the highest 
grades for munitions of war and other purposes where 
only the best grades can be utilised. Makers are already 
well off for orders, and they are doing a very considerable 
business. For these special brands the quotation is 
firm at 140s. and upwards. For mixed numbers of 
Bessemer iron, ordinary sorts, the price is higher at 120s. 
per ton net f.o.b. The whole of the iron is going into 
immediate use, the local consumption being greater than 
for a long time past. This state of affairs, too, is likely 
to continue for some time to come. There is nothing 
being done in warrant iron, which is at 100s. per ton net 
cash, and the stores represent in the aggregate 2120 tons. 
Ferro-manganese is at £20 per ton. 


Iron Ore. 


For iron ore there is a brisk demand, particularly 
on local account, where smelters are greatly in want of the 
best-grade ores. On general outside account the demand 
is steady. At the mines there is marked activity, and 
every endeavour is being made to maintain a good big 
output. Prices are firm, with good average qualities at 
26s. to 32s. per ton, and the best Hodbarrow sorts 
are at the higher rate of 39s. per ton net at mines, and 
further increases in prices are quite on the cards. The 
demand for Spanish ores is steady. Last week a cargo of 
4960 tons reached Barrow for local use from Almeria. 
This ore is quoted at 26s. per ton delivered to West Coast 
furnaces. 


Steel. 

The steel trade is very busily employed in all the 
departments on war work, but there is not full activity 
in some of the branches on ordinary commercial sorts of 
steel. The rail mill at the Barrow Steel Works is still 
engaged on the single shift. The plate mills are idle, 
but some of the other departments are on, including the 
wire works, the billet branch, and the foundry The 
demand for steel sections generally is easy, except when 
material is wanted on Government account. Heavy 
rails are quoted at £9 5s. to £9 10s, with light sections at 
£9 10s. to £10 per ton, and heavy tram rails are at 
£9 15s. per ton and represent a limited trade. Billets are 
in steady request at £8 10s. per ton, and are wanted for 
shell-making. Hoops are at £14 5s. per ton. Ship plates 
are at £10 to £10 2s. 6d. per ton, with boiler plates at 
£11 to £11 5s. per ton. 


Shipbuilding and Engineering. 


There is the greatest activity in these trades, and 
as many men as possible to being put in the various 
departments. On Monday evening a new recreation 
palace was opened at Vickerstown by Lord D’Abernon, 
who laid stress on the necessity for recreation for munition 
workers, besides manufacturing facilities. Both, he 
said, were of the highest importance. This recreation 
palace had been erected largely with the assistance and 
support of Vickers Limited. 


Fuel. 


There is a brisk demand for coal, and good steam 
sorts are quoted at 22s. 6d. per ton for either Lancashire 
or Yorkshire qualities. House coal is at 23s. 6d. to 35s. 
per ton delivered. For coke the demand is very brisk, 
and East Coast qualities are at 32s. to 36s. per ton 
delivered, with Lancashire coke at 29s. per ton delivered. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THERE has been no relaxation this week in the 
exceptional activity which has prevailed in Northern 
industries for some considerable time past. Indeed, 
almost every day sees a further accession to work in nearly 
every branch of the industry. In the steel trade the 
position is phenomenal. Not only our own, but the 
French, Russian and Italian Governments are purchasing 
enormous quantities of shell steel, steel plates, and 
sectional material of various sizes. Every firm, large or 
small, reports a super-abundance of orders. During the 
week large numbers of artisans have responded to the new 
call for recruits, and in many cases manufacturers will 
be faced with unavoidable delay in delivery both to the 
Government and on home and export account. The 
trade appears to be too great for the railway companies, 
which, despite the most strenuous efforts, are unable to 
carry the present unparalleled volume of traffic without 
vexatious delays. 


Iron Trade in October. 


The outstanding feature of the Cleveland iron 
trade during October was the great revival in ship. 
ments, and having regard to the unprecedented and 
abnormal conditions prevailing, the position must be 
regarded as very encouraging. Another satisfactory 
feature is that values have been substantially better. 
The total shipments of pig iron, amounting to 61,815 tons, 
are the highest of any month since the war began with the 
exception of November last year. At the beginning of the 
month the iron market was very quiet and depresse< 
owing to the critical state of affairs in the Balkans. An 
improvement, however, soon set in, and, notwithstanding 
some speculative fluctuations, has been pretty well 
maintained ever since. The big advance in hematit: 
prices necessarily attracted attention to the Cleveland 
iron position. Not only was the margin between tli 
values of the two descriptions abnormally great, but it 
was recognised that Cleveland pig had for a long time been 
too cheap in the existing trade circumstances. The outpui 
had been. severely restricted, and makers, having regard 
to the unsatisfactory prices, were by no means anxious to 
press upon the market the comparatively small surplus 
nowadays available, when the needs of the local works 
themselves have been satisfied. Hence, when somethiny 
like a revival in buying set in towards the middle of the 
month, the supply was not equal to the demand. The 
stock of iron in the public store had to be drawn upon, 
and the withdrawals proceeded uninterruptedly durin 
the greater portion of the month. Values showed a 
gradual but steady improvement up till the closing week, 
when there were several sharp advances which brought 
the price of No. 3 to the highest figure touched for several! 
months. The highest quoted price of No. 3 Clevelan: 
during October was 68s. 3d. and the lowest 64s. Id., a- 
against 65s. 6d. and 64s. 6d. respectively in Septembe: 
and 67s. and 65s. in August. The average quoted pric: 
for the month is 66s. 1.2ld., as against 65s. 1.07d. in 
September. 


Shipments and Stocks. 

The shipments of pig iron from the Cleveland 
district during October amounted to 61,815 tons—512% 
tons coastwise and 56,686 tons abroad—as compared 
with 39,736 tons in September, an increase of 22,079 tons, 
and 43,098 tons in August, an increase of 18,717 tons. 
It is the highest total of any month since the war began, 
with the exception of November with 66,013 tons. The 
total in October last year was 56,389 tons. The most 
notable feature of the month’s shipments was the big 
export to France, which took no less than 23,093 tons, as 
against 6304 tons in September. Italy took 11,095 tons, 
as against 9905 tons; Norway and Sweden received 
14,351 tons, as compared with 7652 tons, and Japan 410% 
tons, as against 1357 tons. Denmark took 1926 tons, 
Holland 730 tons, and India 670 tons. With regard to 
the export trade for November, a cheerful view is taken. 
There is still a considerable amount of iron to be got away, 
and the demand from Scandinavia is expected to continue 
as long as the ports are ice-free. The official returns 
show that during October 9580 tons of Cleveland iron 
were taken out of the public store and that there are now 
in circulation warrants for 123,800 tons. 


Cleveland Iron Market. 


The Cleveland iron market is steady and firm. 
The higher level of values reached of late is fully main 
tained and the tone is distinctly good. ‘The demand for 
Cleveland pig iron from abroad continues strong, parti- 
cularly from Scandinavian buyers, who are purchasing 
substantial parcels for early delivery in order to get the 
iron in hand before the ports close. There is also some 
demand for spring deliveries, but merchants are cautious 
and are not inclined to commit themselves forward in 
existing circumstances. The general market quotation 
for No. 3 G.M.B. Cleveland pig iron is 68s. 3d., and a large 
business has been done at this figure, while named brands 
command fully 68s. 6d. and even up to 69s. No. | is 
72s. 3d., No. 4 foundry 67s. 9d., and No. 4 forge 67s. 3d. 


Hematite Pig Iron. 


The position of affairs in the hematite pig iron 
trade continues very satisfactory. The consumption of 
iron at the present time is heavier than it has been for 
some years, and an increased output could readily be 
disposed of. The demand both on home account and for 
Allied countries is very heavy. Makers have now very 
little iron available for early delivery this year, and 
quotations are extremely firm, with a steadily rising 
tendency. Prices are somewhat irregular, but it is difficult 
to get on at 112s. 6d. for mixed numbers except for 
strictly limited quantities, and the quotation is now 
nearer 115s. 


Iron-making Materials. 
There is no material change in the foreign ore 





position. Great difficulty is still experienced in arranging 
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suitable tonnage. Bilbao freights range between 16s. 9d. 
and i7s., but merchants incline to the view that the course 
will be upward rather than the contrary. Hence there 
is general adhesion to 33s. for best Bilbao Rubio of 50 per 
cent. quality ex ship Tees. Coke is very strong owing 
to the heavy demands of the export trade and the heavier 
requirements of the works. For good medium furnace 
kinds delivered at the works 27s. is now the general 


quot ition. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades the 
full capacity of the works is absorbed by munition con- 
and few ordinary commercial contracts can be 
entertained, This latter fact is to be regretted, for 
there is an enormous amount of trade offering. Manu- 
facturers still complain of the lack of railway wagons, 
which is interfering with deliveries. During the past 
month finished iron and steel goods to the amount of 
47,560 tons—iron 9488 tons, steel 38,072 tons—were 
exported from the Cleveland district. Of the total, 
7634 tons—iron 5008 tons, steel 2626 tons—went coastwise 
and 39,926 tons—iron 4480 tons, steel 35,446 tons—were 
sent abroad. The total for the preceding month was 
50,893 tons, the decrease in October thus amounting to 
3333 tons. France was again the biggest foreign customer, 
taking 20,756 tons, principally shell steel and other war 
material, as compared with 18,254 tons in September, 
an increase of 2502 tons. India and Ceylon, which in 
normal times are the biggest overseas customer, accounted 
for only 8656 tons, while Japan took 3613 tons, the 
Argentine 2087 tons, and the Straits Settlements 1035 
tons. Prices of all descriptions of iron and steel are 
firmly held and show a marked upward tendency. The 
tollowing are among the principal market quotations :— 
Common iron bars, £12 to £12 2s. 6d.; best bars, £12 7s. 6d. 
to £12 10s.; best best bars, £12 15s. to £12 17s. 6d.; 
packing iron, £8 10s.; iron ship angles, £12; iron ship 
plates, £10; iron girder plates, £10; iron ship and girder 
rivets, £13 10s. to £13 15s.; steel bars, basic, £11 15s.; 
steel bars, Siemens, £11 15s.; steel ship plates, £10; 
steel boiler plates, £11; steel ship angles, £9 15s.; steel 
sheets, singles, £11 15s. to £11 17s. 6d.; steel sheets, 
doubles, £12 to £12 2s. 6d.; steel joists, £9 17s. 6d. to 
£10; steel hoops, ordinary gauge, £11 ; steel strip, £10 15s. 
to £10 17s. 6d.—all less the usual 2} per cent. Cast iron 
chairs, £4 7s. 6d. to £4 10s.; cast iron pipes, | fin. to 2}in., 
£7 5s. to £7 15s.; 3in. to 4in., £6 12s. 6d. to £6 17s. 6d.; 
din. to 8in., £6 7s. 6d. to £6 10s.; 10in. to 16in., £6 7s. 6d.; 
18in. to 24in., £6 7s. 6d.; cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d.; floor plates, £3 10s. to £3 12s. 6d.—f.o.r. 
at makers’ works. Iron and steel galvanised corrugated 
sheets, 24 gauge, in bundles, are quoted at £17 10s., less 
the usual 4 per cent. 


tracts, 


Shipbuilding and Engineering. 


The shipbuilding returns for October show a con- 
siderable falling off, but this is not at all surprising having 
regard to the fact that builders are devoting the greater 
part of their energies on Admiralty work. There were 
launched from the Wear shipbuilding yards only two 
vessels, aggregating 5691 tons, compared with eight 
vessels and 33,057 tons in October last year. This makes 
a total for the ten months of the year of 29 vessels and 
99,139 tons, compared with 59 vessels and 238,786 tons 
in the corresponding period of last year. Five new vessels 
were launched on the Tyne, being a decrease of four as 
compared with the corresponding month of last year, 
while the total launches this year are 75, as against 77 
for the same ten months of 1914. Great activity prevails 
in the ship-repairing trade. The various departments of 
the engineering trade are fully employed. Many firms are 
being taxed to their utmost to have orders pushed for 
ward to completion. 


The Coal Trade. 


The chief feature in an otherwise quiet coal 
market this week has been an official Customs notice 
regarding coal cargoes for Greece. It is now announced 
that the concessions lately allowed to Greek steamers 
clearing for the Mediterranean with coal without licences 
is cancelled. Bunkers for such vessels are to be granted 
under exactly the same conditions governing supplies for 
neutral vessels. For immediate loading the tone of the 
coal market is slightly easier, but merchants to secure 
any advantages must have tonnage in hand. For later 
loading the recent firmness is well maintained, and the 
only unsettling feature is the fear of a tonnage scarcity. 
Jest steams are fully steady, and steam smalls also rule 
firm. The position as regards gas coals is most encourag- 
ing, most of the collieries being very fully booked until 
the third week of November. Coking and smithy fuel 
meet a very good inquiry at full values. Durham bunkers 
are in limited supply for prompt shipment at full prices, 
but the forward position is slightly easier, owing to the 
limited tonnage in sight. There has been a sharp advance 
this week in foundry coke values, which have jumped 
5s. per ton, and patent coke now stands at a minimum 
of 32s. 6d. Market quotations are as follows :—Northum- 
berlands: Best Blyths, 19s. 6d. to 20s.; second Blyths, 
ls. 6d. to 17s.; unscreened, 15s. to 16s.; best smalls, 
lls. 6d.; households, 20s.; Tyne prime steams, 19s. 6d.; 
Tyne second steams, 17s. to 17s. 6d.; special Tyne smalls, 
13s. 6d. to 14s.; ordinary smalls, 11s. Durhams: Best 
gas, 19s. 6d. to 20s.; second gas, 16s. 6d. to 17s. 6d.; 
special Wear gas, 20s.; smithy, 16s. 6d. to 17s.; coking 
unscreened, 16s. 6d. to 17s. 6d.; coking smalls, 16s. to 
17s.; best bunkers, 17s.; ordinary unscreened bunkers, 
lbs. to 16s. 6d.; foundry coke, 32s. 6d. to 37s. 6d.; furnace 
coke, 28s. to 30s.; gas coke, 27s. to 29s. 








SHEFFIELD. 
(From our own Correspondent.) 
More ‘‘ Controlled ” Firms. 


ALTHOUGH I am not permitted to go into detail, 
or even to mention names, it is revealing no secret to state 
that several more important firms in this district have just 
been, or are about to be, placed on the “controlled” list. 


This means, of course, that except by permission of the 
Government, they will be unable longer to fill any orders 
for private business. The requisite permission is still being 
given to ‘‘ controlled” firms to a certain extent, and that 
is, perhaps, the nearest approach that one may, under the 
circumstances, expect to the suggestion made in a letter a 
few months back that the Government should control all 
the steel works and permit a definite margin of general, 
or private, oversea trade as a permanent contribution to 
the export movement. One is being reluctantly forced 
to admit, however, that for private trade the barest 
existence must very soon become an impossibility. Things 
are all right at the moment, but few people have any con- 
ception of the enormous quantities of steel which are now 
being consumed, and as the Allies develop the offensive this 
increasing demand for steel will, of course, become greater. 
In the meantime manufacturers in a position to do so are 
making strenuous efforts to keep the channel open for 
private trade, though they can perceive it narrowing 
through the silt of Government requirements. Financially 
there never was a day when they were so encouraged to 
the task, for foreign business is being daily pressed upon 
them with little or no reference to prices, consumers’ 
anxiety being to get the orders upon manufacturers’ books 
first, and to discuss terms afterwards. Only a compara- 
tively small amount of it, however, can be accepted, and 
even then it is often booked to end the importunity of the 
customer rather than with any hope of executing the order. 


After the War. 


Last week I had some rather strong things to say 
about a certain section of the workers. I do not recall 
any of them, but I would like to add a further note of 
warning. The war will not last for ever. When peace is 
signed the nations will, metaphorically, fling themselves 
down in sheer exhaustion, and it will be probably five or 
six months before they pull themselves together for the 
great task of repairing the material ravages of war. That 
will re-open the markets of the world and be the signal for 
the commencement of an industrial competition keener 
and more stupendous than anything yet known. Manu- 
facturers in this district have been following with consider- 
able interest THe ENGINEER’s Special Commissioner’s 
articles on the lessons of the war. Speaking with me on 
this subject the other day, a managing director said there 
was one point that should be kept well in mind by both 
employer and employee. ‘“ The great plan of ‘ capturing 
the enemy’s markets’ has failed of its purpose,’’ he said, 
“‘except to a relatively small extent. It is not that we 
could not have entered those markets. Their gates were 
wide open for us. We had only to enter and the trade was 
ours. But the business of war has become all-absorbing. 
Our enemies have been, and still are, in the same position 
of impotence so far as private business is concerned. 
Stocks everywhere have run out. Work not absolutely 
essential for the moment is piling itself up. When peace 
has been followed by recovery from reaction there will be 
a great scramble for these international markets, every big 
nation competing on virtually an equal footing. Work- 
men who think ahead at all need to remember this, and 
reflect that loyalty to employers now will mean the assur- 
ance of good relations after the war, when British employer 
and British employee will have to stand by each other in 
the real fight for new markets and the retention of the old. 
Those industrial circles which may then be inclined to 
waste time in bickerings, such as have too frequently 
marked the past year, will be left behind, having lost 
their part in the greatest opportunities ever presented to 
the nations.’” One could not help reflecting that, in the 
spirit of your Special Commissioner, the fight for these 
fruits of peace ought to begin now. It is the lesson of the 
war. 


Round the Works. 


Since writing a week ago I learn that a number of 
large orders have been placed with firms here for pocket- 
knives with tin-openers attached. These orders have 
to be completed by the early spring, but they are small by 
comparison with those involved in the tenders recently 
received by this district. The latter include something 
like six and a-half million table knives and forks, table- 
spoons, and pocket-knives. A similar time limit is placed 
for the completion of the orders, which are distributed 
amongst a large number of firms, though one alone has 
undertaken half a million knives and forks. A good con- 
tract has gone to the Staveley Coal and Iron Company, 
with which the Sheffield Corporation has placed an order 
for 10,000 tons of cast iron pipes. New oversea business 
includes cutlery for Madras and Kumassie, saws for 
Bombay, Cochin, and Genoa, files for Rangoon and Cal- 
cutta, steel for Yokohama, Bilbao, Monte Video, and 
Maccio, tools for Adelaide, Rosario, Rangoon, and Madras, 
wheels for Secondi, augurs and chisels for Bombay, springs 
for Calcutta, nuts and bolts for Penang, and machetes for 
Sierra Leone. Large quantities of electric magnets are 
being made, and small tool makers are exceedingly busy. 
Extensions of premises and new buildings are being pushed 
on with the utmost expedition, and new plans continue 
to be brought forward, many of the latter having of late 
been before the Building Committe of the Corporation. 


Collieries and Enlistments. . 


What the actual effect of the latest recruiting 
campaign is going to be upon the steel works here, as a 
whole, I shall be able to say more definitely next week. 
Certainly there is a considerable movement in the direction 
of the colours, but largely by members of clerical staffs, 
whose places may be taken fairly easily by women. The 
latter are now being very yenerally introduced into the 
local offices of the four big railways serving this district, 
and an almost immediate extension of their employment 
in manuel labour on the line may be expected, I under- 
stand. But at the moment chief interest seems 
to be directed upon the colliery districts. These have 
all along suffered most from the recruiting zeal, and the 
effect which this is having may be gauged from the purport 
of a letter placed in my hands this week, addressed by a 
well-known colliery company to its large customers. 
Consumers were urged not to send to the pits more wagons 
than necessary for the bare monthly deliveries agreed 
upon, a. the company’s output was decreasing. If this 








is the experience of one colliery it is doubtless that of 








others also, and a rather serious position for consumers 
may develop. In the meantime the Yorkshire Miners’ 
Association is complaining very bitterly of the employ- 
ment in the pits of unskilled labour. At an adjourned 
meeting of the Council on Monday it was resolved ‘‘ That 
in view of the fact that such a tremendous number of our 
men have enlisted in his Majesty’s forces, this Council 
meeting deprecates the fact that coalowners are filling 
their places with unskilled labour.” The President of 
the Council declared that this introduction of unskilled 
labour was a new danger to the life of the miner—a danger 
they were determined to do their utmost to prevent. 
They appealed, he added, to coalowners to stay their 
hand. The colliery company had sent a circular to the 
Council on the subject of recruiting, and pointing out 
that the men producing coal, coke and by-products should 
not be approached with a view to enlisting. The whole 
subject is, of course, of a very perplexing nature. The 
letter I mentioned shows very plainly that a serious 
decrease in the output has set in. If this is to be in any 
way checked and ordinary skilled men are not available, 
what are colliery owners to do but employ whatever 
likely labour comes to hand? The contention that 
unskilled men in the pit means danger has a great deal 
of force behind it, but in the steel works it has been dis- 
covered that many jobs which it had been thought could 
not be entrusted to any but skilled men can be done, 
after a week or two of training, by intelligent unskilled 
labour. In the same way the judicious employment of 
unskilled men in the pits may not have the dire effects 
feared by the union miners. In any case the coal must 
be got, so that it is either that or bringing men back from 
the colours. It looks as if there will have to be an all- 
round adjustment before long. This week I have heard of 
a good many “ khaki men” turning up at the steel works 
—apparently lent by the War-office to ‘ controlled” 
firms. 


Pig Iron, Billets, &c. 


The tendency of the pig iron markets is still as 
strongly in the upward direction for hematite and special 
low phosphorus iron, and even common pig has rather 
hardened. A wide difference, however, continues to 
prevail between makers’ and consumers’ ideas of values 
of mixed numbers of East and West Coast hematite, 
and a good deal of firmness characterises both sides of the 
market. Business appears to have been done in East 
Coast round about 117s. delivered, though makers talk 
of several shillings higher than that. For West Coast 
as much as 118s. has been asked at the furnaces, though 
buyers are chary: but the urgent demand for special 
qualities compels them to come in practically on makers’ 
terms, which are still mentioned at as much as 145s. 
delivered Sheffield, East Coast low phosphorus iron 
fetching about 9s. less than that figure. Derbyshire 
forge and foundry have put on from 6d. to 9d., the former 
being now quoted about 67s. 6d. to 68s. and the latter 
68s. 6d. to 69s. 9d. These prices are still a trifle below 
those of Lincolnshire. Billets are as difficult as ever 
to buy and values are, of course, very firmly held, both as 
regards basic and acid qualities. The position is being 
slightly relieved, though not very appreciably, by the 
freer imports of American billets. For the best kinds of 
steel scrap there is something like a boom, with quite 
fancy prices being realised. At their meeting this week 
the South Yorkshire Bar Iron Association decided officially 
to advance values by another 10s., bringing the basis 
price of *“‘ Crown” bars to £12 net cash, or about 100s. 
higher than just before the commencement of the war. 


Fuel. 


The steam coal market is very active. The 
extremely heavy demand on local account is being met 
so far without any great difficulty, but there is compara- 
tively little tonnage available for the open market. Ship- 
ments, particularly at the Humber ports, are very active, 
large tonnages continuing to be sent to the Allies, especially 
to France. Generally collieries have big order books. 
In the small fuel market the position is strong from the 
owners’ standpoint, and forward business has been done 
with greater freedom. In some cases, indeed, collieries 
are practically booked up to the end of March. Values 
of small fuels are fairly well held, and for steam coal 
quotations are strong, appreciable advances being 
obtained in some cases for shipment. Current quotations 
are per ton at the pits as follows :—Best South Yorkshire 
hards, 16s. 6d. to 17s.; best Derbyshire hards, 16s. 6d. 
to 16s. 9d.; seconds, 15s. to 15s. 6d.; steam cobbles, 15s. 
to 15s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 
Continued Strength and Advancing Prices. 


THERE has been practically no change of import- 
ance in trade circles in Scotland generally during the past 
week. The various markets, on the whole, show additional 
strength, and values are increasing. The question of 
securing adequate supplies of raw materials is still one of 
considerable difficulty. The shortage of American steel 
billets and bars is having a crippling effect on several 
trades, and there are instances of works withdrawing 
their quotations, for while they may be able to supply 
orders already placed, they are unable meantime to enter 
into new contracts. As a rule, however, works of all kinds 
are extremely busy, and are employed both day and night, 
chiefly, of course, on Government work, and very little 
private business is passing through, quotations for that 
class of work being practically prohibitive. 


Shipping and Shipbuilding. 


The shipping trade at Glasgow continues on 
fairly satisfactory lines. The imports have been excellent, 
and include 14,000 tons timber, 3250 tons nickel ore, 3230 
tons magnesite, and 31,780 tons of iron ore. Exports were 
also good, the chief item being about 9000 tons of coal to 
France. Quite extraordinary profits continue to be made 


by the sale of steamers. One instance is reported of a 
steamer which cost about £37,000 to build twelve years 
ago, and was sold recently for £83,000, having again 
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changed hands for £100,000, a profit of £17,000 in quite 
a short time. Another which cost £11,000 sixteen months 
ago has made £28,000, and yet another has brought a 
profit of £15,000 to her interim owners on an expenditure 
eighteen months ago of £25,000. When second-hand 
tonnage at such enhanced prices can make a trading profit 
—and that they will do so is absolutely certain—the for- 
tunate position of owners of tonnage built at a cheap time 
may be imagined. The construction of merchant vessels 
continues to be a secondary matter in Scottish shipyards, 
and consequently the tonnage produced compares very 
unfavourably with that of previous years. The amount 
launched in Scotland during the month of October was not 
large looked at from the point of view of pre-war months, 
but it was very satisfactory considering how the attention 
of employers and men continues to be concentrated on 
naval contracts. A fair amount of mercantile work is 
being produced, and lately there have been indications of 
a slight slackening off in naval activity and an inclination 
to devote rather more time to other than Government jobs. 
Very little can be said, however, about trade prospects. 
The only contracts intimated during October were those 
for two Anchor-Cunard liners 520ft. in length which have 
been placed with Messrs. Alex. Stephen and Sons, Lint- 
house, Glasgow. A considerable amount of reticence has 
been observed regarding the placing of ordinary mercantile 
tonnage, but it is now quite well known that a fair number 
of vessels are under construction, and that the work on 
hand is not so low as might have been expected, seeing 
that so little had been said about the placing of orders. 
The Clyde total for October of 18,721 tons is the largest 
since June, while the total for the ten months of 204,607 
tons compares with 401,869 tons in the corresponding 
period in 1914. The totals for 1915 do not, of course, 
include any naval work. 


The Mossend Housing Scheme for Munition Workers. 


The Special Committee appointed by the County 
Council of Lanark has agreed to erect 50 to 100 houses 
at Mossend, 50 in Bellshill, and 50 in New Stevenston. 
The Minister of Munitions will have first call on these 
houses, and he has promised a grant of £4400 towards the 
cost of the scheme, which is estimated at £34,990. The 
houses,which will be of the cottage type, will contain one 
room, two rooms, and three rooms, with kitchen, scullery, 
and bathroom respectively, and the proposed rentals of 
£15,£1 ,and £18 are calculated to make the scheme self- 
supporting. It is expected that about 600 workmen will 
shortly be brought to the district. 


Pig Iron. 


There are 71 furnaces in blast in Seotland at 
present, the same number as in the preceding week, and 
five more than in the corresponding week of last year. 
Some improvement is noted in the prices of Scotch pig 
iron, partly in sympathy with the strength of the warrant 
market, and partly owing to some covering. Hematite 
is particularly strong, makers quoting 112s. 6d. per ton, 
and ordinary qualities, for which the export demand has 
improved, are firmer. The warrant market has been 
moderately active during the past week, the total turnover 
only amounting to 16,000 tons. Quotations fluctuated 
to some extent, and Cleveland iron, after advancing to 
67s. 8d. per ton, dropped to 66s. 4d., and finally closed 
at 67s. 4d. per ton cash buyers, a gain of Is. 2d. per ton on 
the week. Warrant stores now amount to 130,121 tons, 
compared with 104,406 tons at this time last year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 79s.; No. 3, 
78s.; Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, No. 1, 
82s.; No. 3, 78s.; Clyde, No. 1, 84s. 6d.; No. 3, 79s.; Gart- 
sherrie, No. 1, 86s.; No. 3, 80s.; Summerlee, Calder, and 
Langloan, Nos. 1, 85s.; Nos. 3, 80s.; Glengarnock at 
Ardrossan, No. 1, 85s.; No. 3, 80s.; Eglinton, at 
Ardrossan or Troon, No. 1, 80s.; No. 3, 79s.; Dalmellington, 
at Ayr, No. 1, 81s.; No. 3, 79s.; Shotts, at Leith, No. 1, 
85s.; No. 3, 80s.; Carron, at Leith, No. 1, 86s.; No. 3, 81s. 
per ton. 


Finished Iron and Steel. 


Iron and steel manufacturers in Scotland are 
finding it more and more difficult to supply ordinary mer- 
cantile requirements, owing to the great pressure for 
materials urgently needed for the prosecution of the war. 
The British and Allied Governments are placing orders 
constantly and in increasing quantities, and notwith- 
standing the enlargement of productive capacity, arrears 
continue to accumulate. The steel works are now prac- 
tically all under Government control. The entire output 
is almost wholly absorbed by Admiralty and War-office 
requirements, and it is now almost impossible to secure 
delivery of light plates or sectional material for merchant 
work. Prices have become firmer all round, not only on 
account of the large demands, but owing also to the present 
price of hematite. Ship plates are quoted about 
£10s. 12s. 6d. to £10 15s., boiler plates £11 7s. 6d. to £11 15s. 
and angles £11 per ton and upwards. Black sheet makers 
are overwhelmed with orders for the heavy sizes, and are 
as fully occupied as they can possibly be under the cir- 
cumstances. Owing to the quietness in the galvanised 
sheet trade there is not much business passing in light 
sheets. The price quoted for iin. sheet is about £12 2s. 6d. 
to £12 5s. In the malleable iron trade there are no signs 
of lessening demands. Here also a large proportion of 
the works are practically monopolised by Government 
orders. In the iron department outputs are suffering 
from want of good puddlers, who cannot be obtained 


meantime for love or money. As for steel, there 
are indications of a severe shortage of supplies 
in the near future. “Crown” bars are quoted 


£11 10s. per ton, less 5 per cent. for home delivery, and 
£11 to £11 5s. net for export. Steel is firmer, and some 
have practically withdrawn quotations. Prices may be 
quoted £12 7s. 6d. to £12 10s. for home delivery, and £12 
to £12 2s. 6d. for export. Producers of wrought iron and 
steel tubes are dependent at present mainly on home orders, 
which are fairly plentiful, and signs of an improvement in 
the export department of the trade are still lacking. 





The Coal Trade. 


While the markets are steady and the undertone 
still remains good, it is impossible at a time like this to 
look far ahead. In the meantime, however, the outlook, 
all round, appears more encouraging. Collieries in the 
West of Scotland are well booked at present, and there 
seems every prospect of prices becoming firmer. Best 
ells, splints, and navigations are in heavy demand for early 
delivery, and smalls are also experiencing good business. 
Household coal, too, is much more in request. The 
improvement in the Lothians district continues, and most 
sorts are completely sold out at present. The situation 
in Fifeshire is also improving. Tonnage is more plentiful, 
and the collieries are being kept very busy. First-class 
steams and treble nuts are the strongest features. Ship- 
ments are well maintained, and the aggregate clearances 
from Scottish ports during the past week amounted to 
219,309 tons, compared with 218,955 in the preceding 
week and 249,367 tons in the corresponding week of last 
year. Ell coal is quoted f.o.b. at Glasgow 18s. to 18s. 6d.; 
splint, 18s. 6d. to 24s.; navigations, 20s. to 21s.; steams, 
15s. 6d. to 17s. 6d.; treble nuts, 18s. 3d. to 18s. 6d.; doubles, 
17s. 9d. to 18s.; singles, 16s. to 16s. 6d.; best steams, f.o.b. 
at Leith, 18s. to 18s. 6d.; and best screened navigation 
coal, f.o.b. at Methil or Burntisland, 20s. to 21s. per ton. 








AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


THE position of the coal trade and the conditions 
governing it are very much the same as they were a week 
ago. Although coal values are still weak for prompt ship- 
ment and actual prices are a matter of individual negotia- 
tion and cannot be fixed with any accuracy according to 
their class as was the case under normal conditions, the 
market v ry largely has touched bottom. In a broad 
sense it is no worse, but it cannot be said that hopes are 
entertained of any appreciable upward movement so far 
as the near future is concerned. The tonnage position 
is unfavourable, and is a factor that cannot be remedied 
in a hurry. Numerous collieries are working short time 
simply for the good reason that wagons are insufficient, 
and stocks of coals are abnormally heavy. With some 
collieries they are overburdened with smalls ; in the case 
of others it is a question of the accumulation of substantial 
supplies of large coals. The effect, however, has been the 
same, that owing to the shortage of tonnage prompt ship- 
ment has been hindered and working at the pits has suffered. 
The scheme under consideration by the President of the 
Board of Trade and representative shipowners is eagerly 
awaited. Mr. Runciman will announce details next 
week, but apart from the scheme of the Government for 
fixing maximum homeward rates of freight for the trans- 
portation of grain, munitions, &c., and the requisitioning 
of further tonnage for the carriage of foodstuffs, it is now 
definitely known that the Board of Trade intends to check 
the trading between foreign countries by British vessels, 
and shipowners will have to secure licences to enable them 
to trade in this way. The President of the Board of Trade 
proposes to establish a Committee of expert shipowners 
with a representative of the Government as chairman, 
and this committee will be invested with power to consider 
applications, and if thought fit to grant licences for vessels 
to trade between foreign countries. However well this 
committee may discharge its duties, coalowners and others 
interested in the commercial side of the coal industry are 
sensible enough not to expect too much, and they recognise 
that some time, probably a considerable time, must elapse 
before the operations of the committee have any very 
material effect in improving substantially supplies of 
tonnage for employment in the coal export trade. Under 
any circumstances it is a problem that is difficult to solve 
by theoretical workings. Those engaged in the South 
Wales coal trade have the satisfaction of knowing that 
Mr. Walter Runciman has in mind the unsatisfactory 
state of things in this district. Mr. Clem nt Edwards, 
Member of Parliament for East Glamorgan, has this week 
received from the President of the Board of Trade a letter 
in which he says “‘ we are doing all we can to secure the 
supply of more tonnage for the Welsh coal trade, as well as 
for national purposes,” and he adds “in particular we 
shall not fail to keep before us the Welsh export coal pro- 
blems which you described in the course of our interview.” 


WALES 


Colliers and Recruiting. 


Considerable interest was aroused last week-end 
by a speech made by Mr. Fred Mills, managing director 
of the Ebbw Vale Steel, Iron, and Coal Company at a 
meeting to open a recruiting campaign. He said 
it was perfectly clear under the new conditions that a 
large number of colliers could be spared. They all knew 
there was a great deal of short time taking place, and those 
who could see the trend of things believed there would be 
more short time. He then suggested that collieries should 
be closed, the younger men liberated for service, and the 
rest drafted to the collieries which were open. The 
general opinion, however, is that such a scheme is imprac- 
ticable. Miners’ leaders have quickly expressed their 
opposition to any such proposal, while other coalowners 
are of the opinior. that however laudable such action may 
be from the point of view of recruiting, the scheme is 
unworkable. Mr. Mills was silent on the question of the 
cost which would be entailed in re-opening collieries once 
they had been closed down, and nothing was said about 
compensation to owners and numerous other questions 
that must arise in the carrying into effect of such a proposal. 
In coal trade circles even the question of organised restric- 
tion of output at certain groups of collieries, thus doing 
away with the spasmodic stoppages at various pits, is 
regarded as too difficult of attainment, and now one hears of 
work being temporarily limited to four days a week. The 
probability is, howevr, that nothing will be done, but 
that matters will pursue very much their present course 
until the governing conditions bring about a much-needed 
improvement. 


Reduction in the Period of Credit. 
The coalowners have this week confirmed their 


decision to reduce the period of credit from thirty to four. 
teen days in respect of sales of coal for shipment. from 


January Ist next. They insist on their right to demand 
cash against invoice in cases where they deem it necessary 
from certain buyers, which is only natural where buyers 
are not considered any too sound financially, but in other 
cases buyers can exercise their option of paying cash 
against invoice and thus securing } per cent. discount 
instead of paying cash in fourteen days. For some time 
past most buyers have taken advantage of paying cash 
against invoice, and securing the § per cent. discount 
instead of paying cash in thirty days. Business for next 
year is, however, very slow to materialise. The fact is 
that most buyers have so much coal due to them through 
arrears on contract which they can claim, that they are 
not in any hurry to fix up new contracts. Steamship 
owners are not giving the matter much thought, for the 
reason that the majority of their boats are on Admiralty 
charter, and the supply of bunkers is arranged by the 
Admiralty authorities, while furthermore, owever, much 
buyers may consider this a favourable time for fixing up 
business over a long period seeing that current values are 
depressed, colliery owners are not eager, and prefer to 
wait until the state of the market supports them in their 
ideas as to prices over next year. So far the only business 
reported done over next year is some that was arranged 
before the present unsatisfactory state of the market 
came into existence. About 100,000 tons of ordinary 
second Admiralty large is reported to have been soli at 
23s., and a similar quantity of superior second Admiralty 
large at 25s., while in the case of small coals, superior 
second-class bunkers were sold at 16s. and 14s. 6d. Since 
the time this business was carried through buyers’ ideas 
have come down several shillings per ton. 


Foreign Coal Exports. 


Shipments of coal to foreign destinations from 
South Wales ports last week again suffered very largely 
owing to the inadequacy of tonnage. The total quantity 
sent away from the ports of Cardiff, Newport, Swansea 
and Port Talbot was only 293,584 tons, as against 372,892 
tons in the corresponding period of last year, a decrease 
of 79,308 tons. From Cardiff the quantity cleared was 
150,304 tons, or 50,048 tons below the quantity of a year 
ago. Bordeaux took 15,759 tons and Genoa 10,560 tons. 
Newport shipped 64,618 tons, which was a decrease of 
9670 tons. The chief customers were Marseilles 12,313 
tons and Rouen 12,374 tons. From Swansea exports 
only totalled 42,984 tons, which was 18,336 tons 
than twelve months ago, but Port Talbot did rather 
better and dispatched 35,678 tons, which was a decline 
of only 1254 tons. 


less 


Miners’ Wages. 

The South Wales Miners’ Federation has received 
official intimation of the intention of the owners to apply 
for a decrease of 5 per cent. in the general wage rate, and 
the matter will be considered at the meeting of the Con- 
ciliation Board on the 10th inst. Workmen are now in 
receipt of a general wage rate equivalent to 96} per cent. 
on the old standard rates of 1879. The application of the 
owners is made as the result of the fall in the selling prices 
for the September quarter. The Customs returns of 
exported coals—exclusive of Government contracts 
show a fall in the average f.o.b. prices at Cardiff of about 
Is. 9d. per ton in large coal and of about 2d. per ton in 
small coal. They also show a reduction in the volume of 
trade of about 9 per cent. in large and 20 per cent. in 
small coals. 


Current Business. 


Current operations have been on a very moderate 
seale. The strong freight market is checking business very 
materially, rates for the Mediterranean especially being 
high. Rates are now 55f. for Marseilles, 47s. 6d. for 
Alexandria, 45s. with guaranteed terms for West Italy, 
37s. 6d. for Barcelona, 32s. for Malaga, &c., almost pro- 
hibitive figures. The result is that shipments are confined 
very largely to contract coals. Colliery salesmen are also 
in this difficult position that middlemen can undersell 
them by 2s. and even more per ton, because they can call 
for supplies from the collieries on old contracts, which 
are very low, and which represent unremunerative figures 
for owners nowadays in view of their highworking costs. 
Rather than sell at a loss owners prefer to stop work at 
the pits. On the market to-day ordinary second Admiral- 
ties, while nominally quoted at 18s. or 19s., are obtainable 
at nearer 17s. 6d. Dry coals maintain a relatively steadier 
tone, but colliery salesmen who quote 24s. to 24s. bd. 
for best drys do not find these prices attract business. 
Monmouthshires are also very irregular and range about 
18s. for best black veins and 17s. 6d. for Western Valleys. 
Small coals generally are weak for spot shipment. Patent 
fuel makers are also troubled by the tonnage scarcity. 
High freights do not encourage their contractors to take 
up tonnage and lift their quantities, and this week one 
firm which has not previously stopped on this account 
since the war started, was compelled to suspend output. 
Prices are nominally 25s. to 28s. The pitwood market is 
firm at 46s. to 47s., some sellers quoting rather more, but 
business has fallen to very small proportions as colliery 
owners are short of wagons to lift supplies 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 18s. to 19s.; ordinaries, 
17s. to 18s.; best drys, 23s. to 24s.; ordinary drys, 20s. 
to 22s.; best bunker smalls, 10s. to 11s.; best ordinaries, 
9s. to 108.; cargo smalls, 7s. to 8s. 6d.; inferiors, 6s. to 
7s.; washed smalls, 12s. to 14s.; best Monmouthshire 
black vein large, 18s. to 18s. 6d.; ordinary Western 
Valleys, 17s. 6d. to 18s.; best Eastern Valleys, 17s. to 
17s. 6d.; seconds Eastern Valleys, 16s. to 17s. Bitu- 
minous coal: Best households, 23s. to 24s.; good house- 
holds, 22s. to 23s.; No. 3 Rhondda large, 20s. to 2Is.; 
smalls, 14s. to 15s.; No. 2 Rhondda large, 15s. to 16s.; 
through, 13s. 6d. to 14s.; smalls, 10s. to 11s.; best washed 
nuts, 25s. to 27s. 6d.; seconds, 22s. to 24s.; best washed 
peas, 20s. to 21s.; seconds, 18s. to 19s.; patent fuel, 25s. 
to 28s. Coke: Special foundry, 40s. to 42s.; good foundry, 
37s. to 38s.; furnace, 28s. to 30s. Pitwood ex ship, 46s. 
to 47s. 
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Newport (Mon.). 

The market has not shown much, if any, change 
compared with a week ago. New business is kept at a 
minimum owing to the shortage of tonnage and the con- 
sequent high freight rates. | Buyers can obtain all their 
requirements for early loading on very favourable terms, 
and the measure of concession in price is governed very 
largely by the quantity of coals which can be taken 
promptly. Best black veins are nominally quoted about 
18s., Western Valleys at 17s. 6d., and Eastern Valleys 
from 16s, to 17s. Small coals are dull at 10s. to 11s. for 
best. and 9s. to 10s, for second qualities, and from 6s. 6d. 
to 7s. 6d. for very inferior descriptions. Through coals 
and nuts are quiet, but house coals are fairly firm on a 
very steady demand. Nominal quotations :—Steam coal : 
Best Newport black vein large, 18s. to 18s. 6d.; Western 
Valleys, 17s. 6d. to 18s.; Eastern Valleys, 17s. to 17s. 6d.; 
other sorts, 16s. to 17s.; best smalls, 10s. to 11s.; seconds, 
gs. to 10s. Bituminous coal: Best house, 22s. to 24s.; 
seconds, 21s. to 22s.; patent fuel, 24s. to 26s. Pitwood 
ex ship, 46s. to 47s. 


Swansea. 


The anthracite market has not displayed any 
notable activity during the past week, and in the main 
quotations remain unaltered. Anthracite large are firm, 
and machine-made descriptions continue scarce and 
command fully top figures. Rubbly culm and duff have 
not met with much inquiry and are still easy. Steam coals 
have been in poor demand and prices are much about 
the mark of a week ago. The shortage of tonnage is the 
secret of the paucity of business. Approximate values : 
Anthracite : Best malting large, 36s. to 36s. 6d.; second 
malting large, 34s. 6d. to 35s. 6d.; big vein large, 36s. to 
37s.: red vein large, 29s. to 32s.; machine-made cobbles, 
42s. 6d. to 45s.; French nuts, 44s. to 47s.; stove nuts, 
42s, 6d. to 45s.; beans, 32s. to 33s. 6d.; machine-made 
large peas, 19s. to 20s.; rubbly culm, 8s. 6d. to 9s.; duff, 
¥s, 6d. to 3s. Steam coal: Best large, 19s. 6d. to 23s. 6d.; 
seconds, 17s. to 18s. 6d.; bunkers, 13s. 9d. to 15s.; smalls, 
6s. 6d. to 8s. 9d. Bituminous coal: No. 3 Rhondda large, 
23s. 3d. to 25s. 9d.; through and through, 19s. 6d. to 21s.; 
smalls, 15s. 3d. to 16s. 3d. Patent fuel, 23s. 6d. to 24s. 6d. 


Tin-plates, &c. 


During the past week the tin-plate trade has been 
brisker. The output has increased and quotations are 
firmer consequent upon the increased costs in respect. of 
wages and*the keener competition for steel bars. The 
iron and steel and copper trades have also shown renewed 
activity. The following are the official quotations from 
the Swansea Metal Exchange :—Tin-plate and other 
quotations: L.C., 20 » 14 112 sheets, 20s.; I.C., 
98 v 20 ~ 56 sheets, 20s. 6d.; LC., 28 » 20 Liz 
sheets, 40s. 3d.; I.C. ternes, 28 « 20 » 112 sheets, 35s. 
to 36s.; galvanised sheets, 24 g., £19 to £19 10s.in bundles ; 
block tin, £161 5s. per ton cash, £160 per ton three months ; 
copper, £74 5s. per ton cash, £74 12s. 6d. per ton three 
months. Lead: English, £25 15s. per ton; Spanish, 
£24 10s. per ton; spelter, £80 per ton. Lron and steel :— 
Pig iron: Standard iron, 67s. 44d. per ton cash, 67s. 84d. 
one month; hematite mixed numbers, £5 per ton cash, 
£5 Os. 6d. one month; Middlesbrough, 67s. 8d. per ton 
cash, 68s. one month; Scotch, 73s. 9d. per ton cash, 
74s. 3d. one month; Welsh hematite, £5 15s. to £6 per 
ton: East Coast hematite, nominal ; West Coast hematite, 
nominal. Steel bars : Siemens, £8 5s. to £8 10s.; Bessemer, 
nominal. Steel rails, heavy sections, £9 2s. 6d. per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Tue University or LONDON.-—University College, Gower- 
street, W.C. ‘Electric Heating and Electric Furnaces.” 
Lecture IT. By Professor J. A. Fleming, F.R.S. At 5 p.m. 


SATURDAY, NOVEMBER 6ru. 

THe KeriGgHteyY ASSOCIATION OF ENGINEERS.—The New 
Assembly Hall of the Technical Institute, Keighley. Jointly 
with the Keighley Textile Society. ‘“‘ Welfare Work in Factories,” 
by Mr. Thomas Halstead. At 7.30 p.m. 

THE British FOUNDRYMEN’s ASSOCIATION: LANCASHIRE 
Brancu.—In the Municipal School of Technology, Manchester. 
“ Semi-steel,”” by Mr. J. Edgar Hurst. At 4 p.m. 


MONDAY, NOVEMBER 8ru. 


THE InstTiTuTIgN OF ELECTRICAL ENGINEERS: NEWCASTLE 
Locat Section..-At the Mining Institute, Newcastle-on-Tyne. 
Address by Mr. P. V. Hunter. At 7.30 p.m. 


TUESDAY, NOVEMBER 9ru. 

THe MANCHESTER GEOLOGICAL AND Mrintnc Socrety.— 
In the Geological Lecture Theatre of Beyer Building, Man- 
chester University. ‘‘ The Coal Measures of the Croxteth Park 
Inlier and the Problems of the South Lancashire Coalfield,” 
by Mr. George Hickling. At 5 p.m. The House and Library 
Committee will meet at 2 p.m. and the Council at 3 p.m. 

Tae InstiruTion oF ExnectricaL ENGINEERS: ScoTTISH 
Loca Srecrron.-—-207, Bath St., Glasgow. Address by Mr. 
D. A. Starr, At 8 p.m. 


WEDNESDAY, NOVEMBER 10rxa. 


THe INstiruTION OF AUTOMOBILE ENGINEERS.—At the 
toyal Society of Arts, John-street, Adelphi, W.C. ‘‘ The 
Choice of Steel for Use in Automobile Construction,” by Mr. J. 
F. Dickinson. At 8 p.m. 


THURSDAY, NOVEMBER llIrtx. 


Tue INsTITUTION OF ELECTRICAL ENGINEERS: YORKSHIRE 
Locat Section.—At the Hotel Metropole, Leeds. Address by 
Mr. H. H. Wright and smoking concert. At 7 p.m. 


FRIDAY, NOVEMBER 12rx. 


THe Roya Sanrrary INstTrTuTE.—Sessional meeting at the 
Town Hall, Ripon,. jointly with the Yorkshire Branch of the 
Society of Medical Officers of Health. Discussion on “ A Recent 
Outbreak of Food Poisoning at Leeds ;” opener, Dr. William 
Angus ; and “ The Construction and Working of the New Camp 
Sewage Works ; ” opener, Mr. Arthur W. Smith. 10 p.m. 

THE University or Lonpon.—University College, Gower- 
street, W.C. ‘Electric Heating and Electric Furnaces.” 
Lecture III, By Professor J. A. Fleming, F.R.S. At 5 p.m. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


22,721. November 18th, 1914.--SpEED GovERNOR, The 
» Warwick Machinery Company (1908), Limited, 83, Cannon- 
"street, London, E.C. 

The spindle A may be either aflixed to or made integral with 

a rotating shaft driven by the machine whose speed is to be 

governed. The spindle is flattened on two sides at B to form 

cheeks to which are secured the base ends of laminated springs 

C, by means of a rivet passing through the springs and the 

spindle. Each spring may be composed of one or more leaves, 

and if more than one they are laid one upon another. g These 
ieaves may be graduated as shown. The inner one is the 
longest and the outer one the shortest, and their width also 
diminishes, because after being fixed in position they are turned 
to a cylindrical shape, concentric with the spindle. This is for 
the purpose of receiving a cylindrical sleeve D, which can be 
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slid back and forth to lengthen or shorten the effective length 
of the springs. The sleeve is made adjustable by means of 
internal screw threads engaging with a screw-threaded collar 
E on the spindle. A lock-nut on the spindle holds the sleeve in 
any position to which it may be adjusted. Attached to pins F 
at the free ends of the inner long leaves are links G, which form 
toggles whose joints are pivoted to trunnions on a collar H. The 
latter slides freely on the spindle and has a groove which engages 
the fork of a lever J connected to the controller of the machine. 
When the spindle is rotated the pins F and the ends of the links 
G act as centrifugal weights and tend to fly outward. This 
tendency is aided by the weight of the free ends of the spring, 
but is yieldingly opposed by the elasticity of the springs. 
October 13th, 1915, 


STEAM GENERATORS. 


359. January 8th, 1915.—STEAM GENERATOR, Société Anonyme 
des Etablissements Delaunay-Belleville, Saint Denis 
(Seine), France. 

This specification describes improvements in water-tube 
steam generators of the Belleville type, and has for its object 
to facilitate the discharge from the purifier of water affluxions 
into the purifier which may take place at certain moments. 
According to the invention the tubes of the boiler are continued 
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into the purifier in such a manner that the tube of one spiral 
enters the purifier above the level of the liquid in the purifier, 
while the other tube, which has an oblique section, just reaches 
this level. By this arrangement a portion of the water contained 
in the purifier enters the lowermost part of the oblique section 
of the tube of the upper spiral and descends, facilitating thereby 





the discharge from the purifier when water affluxions into the 
urifier occur. A is the lower collector, B the lower box, C and 
) the lower and upper spirals, E and F the upper boxes con- 
nected with the purifier by means of the tubes G and H respec- 
tively. The tubes through which steam is discharged from the 
elements are screwed into the purifier J, which is reinforced 
by a sheet metal plate K. The outlets G of the upper spirals 
are cut obliquely at L in the purifier, from four to five centi- 
metres at the rear and one centimetre at the front, above the 
reinforcing member K. The arrangement is completed by 
bafile-plates M and N, forming inverted bells, which prevent 
the water carried by the steam leaving the upper spirals being 
projected towards the centre of the purifier and partly carried 
forward towards the steam supply pipe P.—October 13th, 1915, 


TURBINE MACHINERY. 


990. January 21st, 1915.—ImprRovED METHOD AND APPARATUS 
FOR SUPERHEATING COMPRESSED AIR FOR DRIVING A Gas 
TurBtIne, FE. C. R. Marks, 57 and 58, Lincoln’s Inn Fields, 
London, W.C. 

According to this invention the superheating of the com- 
pressed air is effected by mixing the compressed air with the 
exhaust gases of the internal combustion motor that drives 
the air compressor, these exhaust gases having approximately 
the same pressure as the compressed air. To this end the 
expansion process in the internal combustion motor is stopped 
at the instant when the mixture of the exhaust gases with the 
compressed air produced by the working of the internal com- 
bustion motor has reached the maximum temperature which is 
permissible with regard to the strength or durability of the 
materials of which the turbine is constructed. The permissible 
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temperature of the exhaust gases thus determines the initial 
pressure of admission for the turbine. A is an air compressor 
driven by one or more internal combustion motors B, for 
instance, Diesel motors. As shown, two single-acting Diesel 
motors are provided. It is assumed that the permissible mixing 
temperature of about 600 deg. Cent. to 800 deg. Cent. is reached 
at a pressure of 12 atmospheres. Then, in such a case, the 
exhaust gases are taken at a pressure of 12 atmosph-res from 
the motor cylinders and led by pipes C into the delivery pipe D 
of the air compressor, in which about the same pressure exists. 
The resulting mixture can then be allowed to expand and do 
work in impulse wheels E, reaction wheels or the like without 
danger to the constructional parts of the turbine.—October 13th, 
1915. 


DYNAMOS AND MOTORS. 


22,936. November 23rd, 1914.—ImpRovepD REGULATING 
Devices ror ExLectric PoLypHasE SHUNT COMMUTATOR 
Macaines, Oliver Imray, of Bank-chambers, Southamnton- 
buildings, London (as communicated by Siemens-Schuckert 
Werke G.m.b.H., of Siemensstadt, bei Berlin, Germany). 

The invention relates to control devices for polyphase shunt 
commutator machines in which the total energy is led into the 
rotor and the speed is regulated by the displacement of the 
brushes. The accompanying drawings show three examples 
of circuit arrangements according to the invention. For the 
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sake of simplicity only one phase is shown. Slip rings S serve 
to lead the energy to the rotor. The commutator K is con- 
nected over the adjustable brushes B, and B, with the groups 
W, and W, of the stator wmdings. The upper left-hand diagram 
illustrates the case in which the commutator of a polyphase 
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shunt motor is to be protected at lower speeds from too great a 
rise of temperature, without interfering with the range of control, 
The stator windings W, and W, remain, therefore, connected 
in series. A resistance R is connected to the external terminals 
of the stator winding and consequently in parallel with the 
commutator K and the rotor windings. The upper right-hand 
diagram illustrates the case in which the groups W, and W, of 
the stator windings are connected in parallel, in order to increase 
the torque at the lowest values of the speed range of the motor. 
The resistance R is connected to the junction of the two groups 
of stator coils W, and W,. The lower diagram illustrates the 
ease in which one part of the stator windings is cut out of the 
cireuit in order to increase the torque. The resistance R is 
connected to the ends of the coils W,, which have been cut out. 
It is therefore in series with this group and is traversed by the 
eurrent produced in it. Only one additional switch is needed 
for inserting the resistance. The shunt characteristic of the 
motor remains unaltered and the regulation is effected by the 
displacement of the brushes. With the resistance included in 
the circuit the torque increases as the speed diminishes, so that 
a considerable torque is exerted on the motor during the process 
of starting, which is usually very advantageous.—October 13th, 
1915. 


TELEGRAPHS AND TELEPHONES. 


5174. April 6th, 1915.—Micropuone, Eric Magnus Campbell 
Tigerstedt, of 10, Thomasallée, Copenhagen, Denmark. 
This invention relates to improvements in microphones of 
the kind employing a tubular diaphragm of non-conducting 
inaterial with a mouthpiece independent of the diaphragm. 
At the bottom of a casing A is provided a plate B of felt or the 
like. On this plate is supported a thin tubular structure or 
skin E of soft rubber or collodion by means of two annular 
dises C of ebonite or the like and a carbon collar D, forming a 
distance piece for the two dises. The space between the outer 
surface of this tubular structure or cylindrical diaphragm E 
and the carbon collar D is filled with grains or powder of carbon 
or other conducting material. The collar D is divided into four 
segments by means of partitions F of ebonite or other non- 
conducting material. The collar segments D! D? and D D+ 
respectively, which are opposite each other, are connected with 
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the corresponding poles of a telephone exchange circuit. A 
mouthpiece G, which if desired may be provided with a thin 
cover or rubber plate H, communicates with the interior of the 
structure E. The thin rubber plate covering the mouthpiece 
G provides a guard of the interior of the microphone against 
dirt and dust without in any way preventing transmission of 
the sound. It will be apparent that the sound waves are trans- 
mitted to the carbon grains in a radial direction. This results 
in greater fluctuations of current in the telephone circuit, so 
that the efficiency is materially increased. The plate D of felt, 
which may be of any other suitable material, has for its object 
to decrease the resonance and to prevent the entrance of the 
sound waves from behind. A modification of the invention is 
also described.—October 13th, 1915. 


ORDNANCE AND ARMOUR. 


23,733. December 8th, 1914._-FuzeE For Provectizes, R. H. 

8S. Bacon, Read-Admiral, retired, The Coventry Ordnance 

Works, Limited, Coventry, and J. H. Mansell, Lieut.- 
Colonel, retired, Park House, Warwick. 

This invention relates to means for preventing the premature 
ignition of the time or percussion section of a fuze for projectiles 
from affecting the detonating charge. In the passage A, by 
which the flash from the time or percussion section reaches the 





N°23,733. 






































detonator B, there is inserted a copper cup C, the rim of which 
is flared outwards and is conical. This rim fits a seating D 
at or near the mouth of the passage A and the body of the cup, 


The interior of the cup is conical so that the bottom is the 
thickest part, and the thickness of the walls decreases towards 
the top. The cup rests upon its rim at its upper end, while 
its base lies close to a centrifugal bolt E which extends across 
the passage A, so that in the case of premature ignition the 
passage is completely blocked by the rim of the cup fitting 
against its seating. When, however, the projectile is fired 
centrifugal action causes the bolt to move out of the passage 
and the pressure set up by the time or percussion section deforms 
the cup and forces it into the enlarged part of the passage 
adapted to receive the bolt E, and the flash is thus enabled to 
pass round the cup to the detonating charge.—October 13th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 
534. January 13th, 1915._-IMpRovEMENTs IN HEADS AND 
CUTTERS FOR MILLING Metats, C. H. Clare, 12, Princess- 
street, Lower Broughton, Salford, Lanes. 

The mandrel A is made in the shape of a frustrum of a cone, 
the base being the outward end. The shank B is formed at the 
smaller end. The part of the shank immediately adjoining the 
cone is provided with a fine-threaded screw C and a lock nut 
D. In the front of the cutter head E a conical hole F is bored 
for a portion of its length to make a nice fit on the coned head A 
of the mandrel and for the rear portion of its length a hole G 
is bored of sufficient diameter to clear the screwed portion of 
the mandrel. When these two parts are fitted the lock nut D 
is screwed in position to tighten them closely together. On 
the circular line forming the joint between the mandrel A and 
the head E one or more holes H, according to the number of 
cutters J it is desired to employ, are drilled at the same angle 
as the faces of the conical parts of the mandrel and head, and 
of the same length as the coned surface of the mandrel. When 





these holes have been so formed the head E is taken off the 
mandrel A and the coned end of the mandrel is then turned 
slightly less than the inner diameter of the head E, to which it 
had been fitted. It is then placed back in position and in the 
holes H the cutters J are inserted. The lock nut D is serewed 
up and forces the coned head E forward until the cutters are 
firmly gripped in position. The reduction in the diameter of 
the coned part of the mandrel provides a sufficient draw to 
render the grip effective. Although the centres of all the cutter 
holes may be of the same radius from the centre of the mandrel, 
the cutter points may be set or ground so as to increase or 
decrease the area covered by their revolutions. In this way the 
leading and roughing cutters may be so adjusted as to remove 
the hard surface or skin, and the finishing cutters would then 
be set so as to follow over the clean surface.—October 13th, 1915. 


SHIPS AND BOATS. 


6303. April 27th, 1915.—A ComBINED PERISCOPE AND RANGE 

Finper, H. Wade, 111 and 112, Hatton-garden, London, E.C. 
The tube A contains the periscopic system of optical elements, 
comprising the objective B, the internal system of lenses and 
reflectors, as shown in dotted lines, and the eyepiece or ocular C. 
The tube is mounted so that the complete horizon may be 
scanned, the rotation of the tube being controlled by the hand 
wheel D. The range finder is mounted on the upper end of the 
tube of the periscope a short distance below the objective B, 
and is disposed with the axis of its optical elements in a hori- 
zontal plane, so that it intersects at right angles the plane of 
the axis of the periscopic lens system. The range finder carries 
at its ends the two objectives E and F, and contains any arrange- 
ment of lenses, reflecting surfaces and scales, by means of which 
a coincidence of the images formed by the two objectives 
may be effected, and the distance of the object sighted deter- 
mined. The centrally disposed ocular or eyepiece G is in the 
plane of the axis of the periscope. The range finder is mounted 
to swing bodily about the centre of the exit pupil of its eye- 
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piece G. One means of providing for this adjustment is to 
mount the range finder tube H excentrically in a circular carrier 
J, the centre of which is coincident with the exit pupil. The 


rigidly secured on the periscope tube and is rotated to Chane 
the altitude of the field of observation of the objectives E and P 
by means of a worm M, which may be adjusted by the rotation 
of a shaft N journalled in the tube A. A collective lens P jx 
dfsposed in the axis of the eyepiece lenses G, and CO-operates 
with parts of the optical elements of the periscope to form, ay 
image of the image appearing at the exit pupil in the eyepivoe 
oi the periscope. Co-operating with the collective lens is 4 
reflector, in the form of a mirror Q, which is supported upon « 
suitable frame adjustable about the pivot R, so that it may |. 
moved into and out of the optical axis of the periscope. ‘'\,« 
adjustment of this reflector may be accomplished by a segme), || 
gear and a co-operating worm on the shaft 8, the lower end of 
which is provided with a hand wheel for the operator. ‘\\\. 
means for obtaining coincidence of the two images formed jj, 
the range finder and their co-operation with the measuriiiy 
scale bar may be made by moving the usual adjustable measur \y 
wedge within the range finder, but in a combined instrunw:t 





optical elements in the range finder which enables the coincide ,-« 
of the two images to be obtained by rotating the range finder iy, 
azimuth. —October 13th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS, 


The following list of British Patents, which have be 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents A 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—wh:«/, 
right when acquired can be retained after the war—and ‘5 
specially compiled for THe ENGINEER by Lewis Wm. Goo 


* Chartered Patent Agent, 5, Corporation-street, Birmingham. 


It is desirable in the first instance to obtain the latest pu) 
ticulars upon the Patents Register. If any patent listed his 
been assigned to a non-enemy proprietor the law does jut 


apply. 


On each of two of the patents given below £35 and on eac) 
of the remainder £26 have been paid in renewal fees. 


No. 12,841/08.—Thermo-electric batteries. The elements of 
thermo-electric batteries are made of equal resistance. Th 
are formed by stamping in iron, nickel, german silver, & 
pieces having an annular part and an extension with lu, 
coating the parts with an insulating coat of varnish, enamel, 
&ec., rendering the surface of parts conductive by means ot 
graphite, metal powder for foil, silver, sulphide, &c. © Marsclia!! 
J., Germany. 

No. 12,912/08.—Axle-boxes. A dust-excluding ring for the 
axle-boxes of railway and other vehicles comprises a divide | 
ring of felt, &c., the ends of which meet in a mortice joint anid 
are covered by a U-shaped cap of leather, &c., secured to on 
of the ends. A helical spring, which is secured to metal ang! 
parts connected by means of lugs to the felt, draws the end 
together. Maass Ges., G., Germany. 

No. 12,954/08.—Cigars. In making cigars with hollow tip 
in which the compression is increased towards the tip, thi 
compression is effected in two stages. The cigar bunches are 
fitted in a mould and a number of removable spikes of bone, 
vulcanite, &c., carried by a bar are forced into the cigar tip 
The bunch is then wrapped in an outer leaf, the tip placed in 
a matrix, and a rotating mandrel forced into the hollow tip, 
compressing, polishing and finishing it. Baer, Geb., Germany. 
Dated December 6th, 1907. 

No. 13,208/08.—Weighing apparatus. To close the 
feed gate of an automatic feed weigher before the receptacle has 
received the full weight, the movement of the beam is facilitated 
by a flat spring, which, by exerting an upward pressure on a 
bar, reduces the effective weight of the balance load. Henneter 
Maschinenfabrik C. Reuther and Reisert, Ges., Prussia. 

No. 13,349/08.—Bearings. A cage for ball bearings com- 
prises a flat ring formed with radial cylindrical recesses in which 
the balls are inserted so as to project slightly on both sides of 
the ring. The balls are retained in the recesses by one or more 
spring or other rings placed in grooves in the edge of the ring ; 
the closing is effected by two wires, the ends of which are 

fastened by pins, &c., or by twisting. Sachs, E., Germany. 
Dated June 25th, 1907. 

No. 13,682/08.—Internal combustion engines. In an engine, 
more particularly of the double-acting type, wherein ignition 
is effected by the heat of compression, the compression chambe: 
is divided into a number of parts, each of which is fitted with 
one or more fuel-injecting devices. The fuel nozzles may 
project into or be flush with the walls of the chambers and the) 
may be situated near the open ends of such chambers. The 
fuel may impinge on baffles. Gratz, B., Berlin. 

No. 13,760/08.—-Drying cotton, wool, &c. In an apparatu- 
for drying cotton, wool, &c., a current of warm air is conveyed 
in the opposite direction to the partly-dried material, and i- 
afterwards further heated and then conveyed in the same 
direction as the fresh material to effect a preliminary drying 

Klug, E. P., Germany. 

No. 13,783/08.—Ships ; rolling, preventing ; tanks. In order 
to damp the rolling movements of ships, means are provided 
by which quantities of liquid may be passed from side to side 
of the ship’s centre line, out of phase with the rolling movements 
Frahm, H., Germany. Dated September 7th, 1907. 

No. 13,784/08. Ships; rolling, preventing; tanks. In 
apparatus of the kind described in specification No. 13,783, 
A.D. 1908, for damping the rolling movements of ships, the 
natural period of oscillation of the water column is made to 
correspond to the period of oscillation peculiar to the particular 
ship by connecting the air spaces above the tanks by pipes 
provided with valves, by which the passage of air through the 
pipes is regulated. Frahm, H., Germany. Dated February 
13th, 1908. 

No. 13,785/08.—Ships ; rolling, preventing; tanks. Ship 

are fitted with a liquid-holding passage of U-shape, having 
funnel-shaped ends widening towards the top. The period ot 
oscillation of the liquid column may be adjusted by varying 
the quantity of water in the passage. Formule are given in the 
specification whereby the amount of liquid required or the 
period of oscillation may be determined. Specification No. 


major 


13,783 of 1908 is referred to. Frahm, H., Germany. Dated 
May 5th, 1908. 
No. 13,797/08.—Rolling metals. In a continuous tube- 


rolling mill two groups of rollers are used. In the first group 
the passes are equally oblate, and the increasing speed of th: 
successive pairs of rolls is greater than the forward movement 
of the work, so that the work is constantly in tension. In the 
second group the passes are increasingly oblate, and the speed 
of the rolls is only sufficiently large to move the work forward: 
on the mandrel. Fassl, A., Germany. Dated June 28th, 1907. 











the exterior of which is cylindrical, lies within the passage. 


carrier J may be journalled in the bearing K of the sleeve L 


of this character it is preferred to employ an arrangement: of 
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EIGHT-WHEELS COUPLED ENGINES ON 
BRITISH RAILWAYS. 
By E. L. AHRONS, M.I. Mech. E. 


Tur extended employment of eight-wheels coupled | sary, for it was obviously a badly paying proposition | 


locomotives for goods and mineral traffic in this 
country is @ comparatively recent innovation in 
railway working, although such engines had been 
extensively used for many years on continental and 
American railways. The cause of this difference 
lay principally in the inethods of dealing with goods 
traftic. In this country the London merchant who 
orders goods in Manchester or Yorkshire generally 
insists upon immediate or speedy delivery, and to 
meet this demand on the part of their most important 
customers the railway companies introduced a 
system of running comparatively light goods trains 
at fairly high speeds. Moreover, the main trunk 
lines were more crowded with express and_ local 
passenger trains than the continental railways. This 
involved one of two alternatives : either goods trains 
of moderate weight had to be run at such speeds as 
would enable them to keep clear of the passenger 
trains, or if heavy trains at slow speeds were run, 
much time and energy had to be wasted in shunting 
them at frequent intervals into refuge sidings to 
enable the passenger trains to pass. Further, the 
standard length of these sidings upon most of the 
main lines was such that they could accommodate 
only fifty wagons and a brake van, and many of them 
were of shorter length than this. This limited the 
length of slow-moving coal trains and empty wagon 
trains. 

As an instance of the drawbacks in former methods 
of working such trains, the writer may mention a 
well-known case on the Great Northern as related to 
him by the late Mr. Patrick Stirling. In 1871-3 Mr. 


Railway. Date. 
No. | Cylinders. | Wheels 
meaner a7 neues (RDS ssendinel Ot 
in. | ft. in. 
Barry 1890 | 
L. and N.W.R. 1892 1 19hx 24 | 4 53 
1893 } 
1901 
, 1910-4 160 | 20hx 24 | 4 5h 
G.N.R. .. 1900-9 55 | 19Rx 26 | 4 8 
oe : 1913-4 | 
L. and Y.R. 1900-14 199 20x 2% | 4 5 
1906-7 | 
N.E.R. 1901-14 | 
C.R. 1901-3 8 21x 2] 4 6 
G.C.R. 1902-11 
ie 1912-5 
WER sé 1903-7 | 
Pe eee 1911-3 | 
H. and B.R. ... 1907 15 193x 26 | 4 6 
a ee : 1914 
Il. and L.S.R. (Treland)) 1907 


(3ft. gauge) 


|the whole way from 


0-8-0 inside cy'inders. 


| ‘* passenger lines.” 


| the fast passenger trains. The fast express goods | 17 per cent. of its total locomotive stock. The eight 
| trains are not affected, as they usually run on the | coupled engines are, moreover, eminently suitable 
The shortening of the hours of | for both goods and coal trains over the heavily 


duty of the men has also influenced the question in| graded sections between Manchester and Retford, 


rendering the doubling of the roads absolvftely neces- 


| to spend half the working time standing in refuge 
| sidings. The recent system of “train controls,” 
| initiated a few years ago on the Midland, has also 
| produced a marked effect, and heavier trains are now 
|run at higher speeds, so that more powerful engines 
| are required, unless double heading is adopted. 

The doubling of the main lines by adding two extra 
roads for slow traffic has admitted of the employment 
to great advantage of the slower eight-wheels coupled 
engine. The London and North-Western Railway 


has always been in the forefront in taking advantage | 
| in use at any one time in this country could be counted 


of this, and since the end of 1892 has introduced into 
service no fewer than 442 eight coupled main line 
tende engines. In fact, for some years no goods or 
coal engines with six coupled wheels have been con- 


| 
| 
| 
| 


| of Neath Railway. 


structed and the change in the locomotive working | 


has been so radical that since 1901 no 0-6-0 goods 
engines of the usual standard British type have been 
built. The six coupled engine has not disappeared 
entirely, for between 1905 and 1909 the late Mr. 
Whale built at Crewe 170 4-6-0 specia! express goods 
engines of large size, but during the last six years 
only eight coupled engines have been built. 

A line that may be compared with the London and 
North-Western is the Midland, in that the main line 


| Great Western. 


Sheffield and Nottingham, &c. 
The Lancashire and Yorkshire Railway may be 


| compared in some respects with the Great Central, 


in that it has extremely severe gradients. A great 
proportion of the heavy coal train mileage has to be 
performed over sections on which there are only two 
roads. Nevertheless, since 1900 no less than 210 
eight-wheels coupled engines have been put into 
service. On both of these railways the six coupled 
engine is rapidly receding into the background, 
although, cf course, it is used for the express and the 
lighter goods trains. 

Prior to 1893 the number of eight coupled engines 


upon the fingers of one hand. The earliest 0-8-0 
engines were tank engines built in 1864 for the Vale 
The Great Northern purchased 
two similar engines which were employed until 1890 
in shunting at King’s Cross goods yard, and an almost 
similar tank engine was built in 1865 by the Llanelly 
Railway and Dock Company, which, like the Vale 
of Neath Railway, came into the possession of the 
These engines disappeared after 
about fifteen years’ existence; in fact, the English 


| railways did not take kindly to the type, and none 


| traffic is very similar, and there are four roads almost | 


London to Bradford. The 
Midland, moreover, has a heavier coal traffic. But 
at this point the resemblance ceases, for although its 
road is eminently suitable for the use of eight coupled 
engines, the Midland continues to use the old 0-6-0 
engines, many of them of comparatively small size, 


TABLE I. 


0-8-0 outside cylinders. 














Press. | No. | Cylinders. | Wheels.| Press. | No. 
in. ft. in. 
4 20 x 26 43 150 
160 
{| ex oe f4 Sb | (1754e) 
ea S| (2) 16.x 24 |) K P ag | 
134) (2) 203x 24 64 5E © 200(0) | 864 (>) 03 24 
175 
160 s. 
175 - 
180 
, ie , 
nf QI fa ay 180% 
‘ ‘ on ; t 175 
120 20 x 26 48 |] 160 
180 
89 19x 26 4 7h 180 
126 
31 
25 
200 
6 


(a) All these thre e-cylinder compound engines have been rebuilt as 0-8-0 inside cylinder simple engines, with cylinders 183in. » 
(4) These four-cylinder compound engines are gradually being rebui!t as 0-8-0 inside cylinder simple ‘engines, with 20gin. » 
subsequently converted to 2-8-0 componnd engines, and appear in the third column. 


c) Compound engines, 


drive the second axle, and the outside high-pressure cylinders the third axle. 


s. Engines with superheaters. 


Stirling constructed at Doncaster six extra heavy 


‘engines for coal traffic, which although they had only 


six coupled wheels, were at that time the largest 
engines of their class running in the country. They 


had 19in. cylinders by 28in. stroke and 5ft. coupled | 


wheels, and were intended for working the Yorkshire 
coal traffic south of Doncaster. In order to avoid 


the steeper gradients of the main line vid Grantham, | 


it was usual to work a number of these coal trains 
vid Lincoln and Boston to Peterborough, over which 
section the line is almost level, and the engines were 
designed to take considerably increased loads. Un- 
fortunately, there exist at Lincoln two level crossings, 
at each end of the station, and the trains were generally 
stopped here by signals, but could not be accommo- 
dated in the length of line between the crossing gates, 
and when the extra heavy trains were put to work 
they were stopped on the crossings and interfered with 
the road traffic in the city of Lincoln. The result 
was the forced abandonment of the experiment of 
longer trains, and Mr. Stirling built no more of the 
heavy engines. Another instance of wasted effort 
used to occur on the Great Western. Until the end 
of the nineteenth century there were four roads out 
of London as far as Maidenhead bridge only, a 
distance of about twenty-four miles. There are 
now four roads to Didcot (53 miles), but in former 
years it was a matter of the greatest difficulty to get 
goods and coal trains through the section from Didcot 
to Maidenhead, and at certain periods of the day 
it was quite usual for a goods train to have to stand 
three or four hours on end in a refuge siding, whilst 
4 constant stream of express and passenger trains 
were following one another to London. 

Two factors have, however, been instrumental in 
altering the conditions. Most of the leading trunk 
lines have doubled their main lines out of London, 
and now possess four roads for many miles, so that 
the slow goods and coal trains are separated from 


on allits trains. The trains have increased enormously 
in length and weight, and very many of them for 
some paradoxical reason are worked by two of the 
old engines coupied together. There may be some 
special reason, which is unknown to the writer, for 
| adopting this apparently expensive method of working, 


2-8-0 outside cylinders. 


Cylinders. 


24in. and 194ia. x 24in. 
24in. cylinders. 


| but it appears to him that there is no piece of line | 


in the kingdom more suitable for the use of eight- 
| wheels coupled engines than the 120-mile stretch 
from Toton to Cricklewood, along which an unending 
| procession of heavy coal trains is constantly passing 
| day and night. The one railway which would be 
considered likely to have more eight coupled engines 
than any other, has not a single one. Six 2-8-0 
engines were built last year at Derby, but they were 
for use on the Somerset and Dorset Joint Railway 
between Bath and Radstock. 

The Great Central Railway, on the other hand, is 
in all respects the antithesis of the Midland. On a 
long stretch of main line from London until within 
three or four miles of Sheffield—a distance of about 
160 miles—there are only two roads for both express, 
goods and coal trains. Moreover, there are not too 
many refuge sidings, but, nevertheless, trains of 
eighty wagons are regularly worked over it by eight- 
wheels coupled engines. Generally these trains are 
worked between Woodford and the North, but some 
are now running between Woodford and London. 
Although the Great Central main line south of Notting- 
ham is by no means a crowded line, it requires con- 
siderable ingenuity in traffic working to keep such 
long trains clear of the passenger trains, when the few 
places at which they can beshunted are remembered. 


coupled engine pay, why not the Midland, with its 
infinitely superior advantages ? Since 1902 the Great 
Central has put into service no fewer than 215 eight 





were rebuilt. 

The first two modern 0-8-0 tender engines were 
purchased in 1890 by the Barry Railway from Messrs. 
Sharp, Stewart and Co., by whom they had been 
built for a railway abroad. But it is to the late Mr. 
Webb that the credit is due for foreseeing the benefits 
to be obtained by using eight coupled main line 
engines, and he constructed his first engine of the 
type at Crewe in 1892; since then. as stated above, 


4-8-0 outside cylinders. 


Wheels. | Pres:. |No.| Cylinders. | Wheels. | Press. 








in. ft. in. in. ft. in, 


(2) 16 x 24 \4 51 200 | 


Ft 2S 4 8 160 s. 

| 
21 x 26 | 4 7h | 1808. 
18 x 30 | 4 7 200 | 
18$x 30 ae 200 s. | 
21x 2 | 4 7 190 s. 


There were 180 of this clas:, of which 36 were 


Unlike tne classes («) and (4) of the L. and N.W.R., which had the same driving axle for all the cylinders, in these L. and Y.R. engines the inside low-pressure cylinders 


the London and North-Western has always been in 
the van in this respect. 

The first engine built by Mr. Webb was a simple 
engine with two inside cylinders, of the type now 
standard on the London and North-Western Railway, 
but after constructing one solitary example, he imme- 
diately afterwards in 1893 abandoned the simple 
engine for the three-cylinder compound type, of 
which he built 111 engines before 1900. All of these 
have since been converted by Mr. Bowen Cooke 
into two-cylinder simple engines. Mr. Webb then 
turned his attention to the four-cylinder compound 
variety, of which no less than 180 were constructed 
between 1901 and 1904. From that year until 1910 
no eight coupled engines were built, but then Mr. 
Bowen Cooke made the inside cylinder type standard, 
and has since placed in service no less than 160 of 
them. Of the four-cylinder engines built by Mr. Webb, 
a large number have been rebuilt as two-cylinder 
simple engines. Thirty-six compounds were modified 
by the addition of a leading two-wheeled truck, and 
a few only remain in their original condition. 

Table I. gives a list of the eight coupled tender 
engines now at work in this country, and, in addition 
to the wheel arrangement, shows the position of the 
cylinders. Many of the engines are now fitted with 
superheaters. One outside cylinder engine of the 


| Great Eastern Railway, a conversion of the ten 


And if the Great Central with all these disadvantages | 
can make the heavy coal train drawn by one eight | 


coupled tender engines, and these form no less than | 


coupled tank engine into a 0-8—0 tender engine, has 
been broken up, and is not included. The only 
compound engines, exclusive of those of the London 
and North-Western Railway which have not yet 
been converted into simple engines, are eleven four- 
cylinder engines on the Lancashire and Yorkshire 
Railway. The only 4-8-0 engines are the two on the 
Londonderry and Lough Swilly Railway, 3ft. gauge. 
These are the only eight coupled tender engines in 
Ireland. 

As the 255 three and four-cylinder 0-8-0 com- 
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pound engines of the London and North-Western 
Railway have mostly been rebuilt and converted 
to inside cylinder simple engines, and the remainder 
are gradually following suit, they have in the follow- 
ing résumé been counted as 0-8-0 inside cylinder 
simple engines :— 


0-8-0 inside cylinder a panne ae eee i ee, Re 
0-8-0 outzide cylinder engines ... ee ee 
0-8-0 outside and inside cylinder engines (dey compounds) ll 
2-8-0 outside cylinder engines ... 93 


2-8-0 outside and inside cylinder engines ( (4 eyl. compounds :) 36 


Total of 4ft. Shin. gauge 1146 
4-8-0 3ft. gauge (Ireland), outside cylinder engines 3 2 
The list of eight coupled tank engines —Table IT.— 
shows a much greater variety of wheel arrangements. 
Many of these, such as those on the North-Eastern, 
London and North-Western, Lancashire and York- 
shire and Great Central railways, are intended for 
shunting “ hump sidings ” and for banking purposes, 
but on the Great Northern and Great Western rail- 
ways they are principally used for heavy coal trains 
in the colliery districts. 
Returning to the main line tender engines, the 
larger number have inside cylinders after the usual 

















is not often considered scientifically on the railways | 


in this country, is that of the statical side thrusts 
and flange pressures on the rails, which are greater 
in engines with eight coupled wheels, and frequently 
lead to excessive wear of tires and rails. On a straight 
main line, such as the London and North-Western 
Railway section between Crewe and London or the 
Great Western main line, where there are no curves 
of importance, the flange pressures attained are not 
of much consequence. But for many of the cross- 
country lines, colliery branches, sidings, &c., where 
the curves are severe, flange pressures become of 
great importance. The writer can illustrate this by 
giving the results of a calculation made some years 
ago. Suppose a 0-8-0 goods engine of standard gauge 
to be traversing a curve on a branch line which has 
a radius of 500ft. at a speed sufficiently low not 
to call centrifugal forces into play, these being 
assumed to be exactly balanced by the effect of the 
superelevation of the outer rail. The engine has a 
weight of 15 tons on each pair of wheels, and the 
wheel base is 15ft. equally divided. W.th very dry 
rails the coefficient of adhesion may reach 4. The 
clearance between flanges and rails is slightly greater 


of coupled wheels, and thinning those of the second 
pair of coupled wheels. Although still on the exces. 
sive side, the flange pressure could by these ieang 
be reduced from 7.2 to 5 tons. 








PAPERMAKING AND ITS MACHINERY. 
No. VIL.* 
THE FOURDRINIER MACHINE. 


In our introductory article we stated that there 
were two broad stages in the manufacture of p: wper, 
namely the preparation of the pulp and the conversion 
of this pulp into dry, continuous sheets of paper, 
We have now described the construction and wor king 
of some typical machines employed in the first stage 


| and have to take up a similar account of the paper. 


making machine proper, or Fourdrinier as it is some- 
times called, after the gentlemen who had so much 
to do with its successful introduction. Such a 
machine in its modern form is not a simple piece of 
machinery ; it is, in fact, properly to be described as 
a_collection% of machines. In order, then, that its 


Drying Cylinders (13) 
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Fig. 51—DIAGRAM OF A FOURDRINIER PAPERMAKING MACHINE 


British standard. ‘ In the’ opinion of the writer, the 
outside cylinder type is much preferable for engines 


TABLE Il.--V'ank Engines with Eight-coupled Wheels. 
Driv- 
Type. Railway. Number ('ylinders. | ing 
sheels 
in. ft.in. 
4-8-0 inside cyle, Gt. Sand W. Now 9px 26) 4 6 
(lreland) bnilding 
4-8-0 three cyls. .... N.ELR. ... 10 (3) 18 x 26 ig 
0-8-4 three cyls. GALE. ... 4 (3)18 x 26) 4 7 
2-8-0 outside cyls... «i WLR... 41 18x 30 4 7 
0-8-2 outside cyls. = 3 2 =x 2B) 4 3 
- a ee 2 19 24 44 
sarry 7 20 24 1 3 
9 ing ON / 193 x 26 |) - 
0-8-2 inside eyls. G.N.R. oe a 4 18x 26) a 3 
= ..| L.andN.W.R. 10 20kx 24; 4 5 
cs vt "| L. and Y.R... 5 214x 25) 4 6 
0-8-0 outside eyls..../ Kent and East 1 16 x 24 is 
Sussex 
0-8-0 inside ecyls. ...) G.C.R. ... ... 1 18 x 24) 4 3 
i 21 : 6 19 x 26/ 4 6 








with eight coupled wheels. In the latter case, the 
connecting-rods drive on to the third coupled axle, 
and are long enough to give a smoother running 
engine uninfluenced by the disturbances caused by 
the obliquity of the rods. For instance, the Great 
Central engines have 10ft. 10in. connecting-rods, 
between centres, and with a 26in. stroke, the ratio 
connection rod length ig 130 _ 16 

crank length ~ ’ 

With the inside cylinder engine it is necessary to 
drive on to the second axle, with the result that the 
connecting-rod is frequently too short, and introduces 
unnecessary disturbing forces into the engine. The 
Great Northern 0-8-0 engines with the same length 
of stroke, 26in., as in the Great Central engines, have 
connecting-rods only 5ft. 72in. long, and the ratio 


connecting-rod length _ 67.75 





= 5.21 only. 





crank length 13 

In the latest 2-8-0 engines of the Great Northern 
designed by Mr. H. N. Gresley, the outside position 
of the cylinders has been adopted. It is worth noting 
that in the 2-8-0 engines for the Indian railways, 
although these have outside cylinders, the mistake 
was’ made in the first designs of using the second 
instead of the third axle as the driving axle, with the 
result: that the connecting-rods were found to be too 
short. In the later designs the third axle is the driving 
axle. In the tank engines which are used mainly for 
shunting and banking work, this question of the 
length of the connecting-rod is not of great importance, 
but for the main line tender engines, with the increased 
speed of the trains, it becomes a matter for serious 
consideration. 

A much more important question, and one which 


than is usual in this country, and on this curve 
amounts to gin. each side, 7.e., a total widening of 
gauge of 1}7in. 

Case 1.--All the axles are rigid, and the flanges 
are of full thickness. The pressure exerted by the 
leading flange against the outer rail amounts to 
5.6 tons. 

Case 2.—The engine is altered so that the flanges 
of the third axle are either suppressed entirely or 
turned thinner by a sufficient amount. The flange 
pressure at the leading wheel is only reduced by a 
slight amount and becomes 5.07 tons. 

Case 3.—-All wheels have full flanges. The first 
and third axles are rigid, but the second and fourth 
axles can slide laterally in their axle-boxes, the 
amounts necessary being jin. each side for the second 
axle and ;*.in. each side for the fourth axle. The 
flange pressure of the leading axle on the rail is 
immediately reduced to 2.92 tons, and the coefficient 
of wear of rails and tires is nearly one-half of what it 
was. The engine having two movable axles, is, how- 
ever, apt to show lateral unsteadiness. Nevertheless, 
this method is adopted in the case of many suc- 
cessful continental 0-8—0 engines. 

Case 4.—To reduce this unsteadiness, only the 
second axle has sideplay in its axle-boxes, the amount 
being about lin. on each side. The first, third and 
fourth axles are rigid. The third axle has thinner 
flanges. The flange pressure of the first axle is in 
this case 3.24 tons, and a steady running engine is 
obtained. 

One of the continental railway engineers’ 
mittees has so far recognised the above that its 
instructions are: “‘ In order to lessen the side thrust 
on the flanges of the leading pair of wheels of engines 
with four axles, it is recommended for such engines 
as have rigid leading wheels that sufficient sideplay 
be given the coupled axle following, so that on the 
sharpest curves this movable axle exerts no side 
thrust’ (7.e., on the frame of the engine). 

In the case of 2-8-0 engines the leading truck has 
the advantage that the controlling force of the 
pendulum links or the check spring relieves the 
pressure on the flanges of the leading coupled wheels 
tosome extent. This isagreat advantage in the case 
of a tender engine in which the truck generally leads. 
But when the truck is at the trailing end, as in a 0-8-2 
tank engine or a 2-8-0 tank engine running bunker 
first, the effect of the controlling force of the truck or the 
radial axle is to turn the engine frame, and cause an 
increased pressure between rail and flange at the lead- 
ing end, which is now the first coupled axle. 
writer has worked out the case of certain main line 
0-8-2 tank engines on an English railway on a curve 
of 600ft. radius, and finds that the flange pressure 
at the first coupled wheel is no less than 7.2 tons. 
There is no doubt that these engines act as veritable 
rail spreaders. They could be considerably improved 
by removing the flanges entirely from the third pair 


com- 


| of press rolls. 
The | 


matic account of what it is and what it does, without 
reference to the product of any particular maker. 

A papermaking machine may conveniently be 
divided into two portions—a wet and a dry end. 
In Fig. 51 we give a diagram showing the elevation 
of such a machine with every part except the absolute 
essentials omitted. A plan of the wet end is also 
given. The plan of the dry end follows obvious lines. 

Starting at the left, the pulp as it is delivered from 
the beating or refining engine, with a suitable amount 
of diluting water added, is first of all caused to flow 
through a sand trap. In its sinuous course through 
this trap, the pulp, flowing over small ridges provided 
across the channels, deposits any large-sized pieces 
of sand or dirt it may contain. From here it passes 
on to a strainer consisting essentially of a plate in 
which many very narrow slots have been cut, through 
which only properly pulped fibres can pass. Next 
comes a sluice whereby the quantity of pulp flowing, 
and consequently the thickness of the paper to be 
made, is regulated. The pulp thus prepared is 
delivered from the sluice through a breast-box on to 
an endless travelling band of wire cloth, the upper 
stretch of which is supported on a large number ot 
small rollers. As the stuff is carried forward on this 
wire cloth, much of its water drains away through 
the interstices, and the fibres begin to felt together. 
The liquid rejected —the ** back water ”’--contains a 
certain amount of fibre, and is caught and used after 
wards for diluting a fresh quantity of pulp. The 
width of the finished paper is settled at this point 
by means of india-rubber ‘ deckle straps,” two 
endless bands travelling with the wire cloth and 
regulating the breadth of the stream of pulp. 

Near the end the wire cloth passes over two 
vacuum boxes connected to a suction pump. In 
passing across these, the sheet of stuff is still farther 
freed from water. At this stage the sheet is in proper 
condition to receive any required ‘* water mark ” 
or other sign. ‘This is effected by means of a ‘ dandy 
roll’ usually placed between the vacuum boxes. 
The dandy roll is a light cylinder bearing on its 
surface the required pattern in raised wire. lt 
presses gently on the wet paper and thins it very 
slightly beneath the wire pattern. Having passed 
the vacuum boxes, the paper has to be still further 
dried before it can with safety be lifted from the 
wire cloth. For this purpose it is passed between a 
pair of “couch rolls,” the upper one of which is 
usually covered with felt. ‘The wire cloth passes 
through these rolls with the paper, and is then turned 
round the lower roll and led back towards the “‘ breast 
roll.” 

The paper, passing forward off the wire, is carried 
on to a closely adjacent endless band of felt which 
conducts it through a first pair of ‘* press rolls.” 
These rolls more or less perform the function exercised 
by the hydraulic, or other press, employed by the 
hand worker when he has accumulated a ‘‘ post”? or 
pile composed of alternate sheets of felt and paper. 
The paper is next passed upward on to a second 
endless felt, which conducts it through a second pair 
It may then go through a third pair. 
When it has been thus sufficiently pressed, it has 
become practically free from all loose water, and has 
been consolidated into a comparatively strong sheet. 
At this point it may be said to have reached the 
termination of the wet end of the machine. : 

The paper, although it has now no free water, 1s 


* No, VI. appeared November 5th. 
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still 2oist, and has to be thoroughly dried. For described here. In the Carrongrove machine this , chests by the stuff pumps. There is an overflow 


this purpose it is passed round a series of steam- | 
heated drying cylinders. Our diagram shows a group 
of thirteen of these cylinders, arranged in two rows | 
and numbered according to the progression of the 
paper around them. The cylinders are rotated at a 
uniform rate. The paper not being as yet strong 
enough to bear its own weight except on very short 
distances, is held up to the surface of the drying 
cylinders by means of an endless felt band embracing 
about half the cireumference of each cylinder. A 
certain degree of tension has to be maintained in 


the felt band, and as it is difficult to effect this when 
the band is very long and the variation in its length 
correspondingly great, it is usual to divide it into 
several portions. Thus our diagram shows the 


employment among the thirteen rolls of four endless 
bands. One embraces the lower halves of the rolls 
1. 3. 5 and 7, and another the lower halves of the rolls 
9, ll and 13. A third passes over the upper halves 
of the rolls 2, 4, 6 and 8, while the fourth deals 
similarly with the rolls 10 and 12. On leaving tho 
thirteenth roll, the paper now almost dry passes 
through a pair of smoothing rolls which remove all 
irregularities from it and generally perform a function 
similar to that performed in the hand-making process, 
when the sheets are pressed without the intervention 
of the felt pads. A passage round additional drying 
cylinders—two are shown in the diagram—then 
follows, and precedes a passage through the rolls of 
a calender. The action of this is, as explained in 
our first article, to smooth and polish the surface, 
to consolidate the fibres and to reduce the thickness 
and increase the strength of the paper. The last 
operation is to wind the paper on to a reel. 

With this description, the general lay-out of an 
actual machine will be readily understood. In 
Fig. 54 the plan and elevation of such a machine is 




















Pig. 52—WHITE’S DRIVING GEAR 


shown, while on page 458 will be found two views, 
taken during erection, one of the wet and one of the 
dry end. The machine represented in these engrav- 
ings was constructed by James Bertram and Son, 
Limited, of Edinburgh, for the Carrongrove Paper 
Company, Limited, of Denny, and is engaged on the 
production of the best quality of printing paper, 
such as is used by certain illustrated journals. The 
raw material in use is almost entirely esparto-grass 
with the addition, for some qualities, of a little 
sulphite wood pulp.* 

The speed at which a paper machine is run depends 
upon the weight of paper it is desired to produce. 
In the present instance the speed is variable between 
90 and 250ft. per minute, representing in a week of 
132 hours an output of from 50 to 75 tons. The wire 
cloth at the wet end has a width of 102in., which 
width is suitable for the production of a finished 
web of paper of anything up to 92in. wide. The 
length of the wire cloth is 45ft. There are seventeen 
drying cylinders in all, each having a diameter of 
dit. Gin. Four calenders having between them a total of 
twenty-four rolls are provided to enable the required 
highly-finished surface to be obtained. 

The driving of the machine is divided into two 
parts. At the wet end the stuff chests where the 
pulp is stored have to be provided with agitators to 
prevent the fibre settling. These agitators, the 
strainers and the various pumps, &c., are driven by an 
electric motor from an overhead shaft. The rest of 
the machine, from the couch rolls right to the reel-up 
drum beyond the calenders, is driven by rope-gearing 
from a variable speed steam engine. The total 
power used is from 50 to 60 horses. 

We reserve the description of various details 
embodied in the design of this and other Fourdrinier 
machines for a succeeding article. The details of 
the rope drive may, however, appropriately be 


drive as is usual with the makers is on White’s 
patented system. As shown in Fig. 54, the steam 
engine transmits its power on to a main shaft by 
means of ropes. From this main shaft the drive is 
taken also by ropes to ten separate counter-shafts. 
One of these shafts is devoted to the driving of the 
couch rolls, one to each of the two sets of press rolls, 
three are associated with the driving of the drying 
cylinders, and four are given over to the driving of the 
four calenders. Each of these ten drives is separately 
adjustable as regards speed and starting and stopping 
after the manner shown in Fig. 52. The rope pulley 
counter-shaft, it will be seen, carries a belt pulley 
which is slightly coned. From this the power is 


transmitted by belt downwards to a correspondingly | 
coned pulley on a second counter-shaft, which is in | 


geared connection with the shaft driving the lower of 
the pair of rolls shown. 
is carried on a frame which can swing in journals 
embracing the roll shaft. Suitable stops are provided 
for preventing this frame from falling too far, while 
a hand lever is connected to the frame in order that 
it may be raised. Thus, simply by relieving the 
| tension in the belt, the drive can be quickly stopped, 
| while by adjusting the position of the belt on the 
coned pulleys by means of the screw handle shown 
the speed of the drive can be varied. The feature 
of the invention is the suppression of any kind of 
clutch and the smoothness which it is claimed it 
gives to the starting and stopping. 

Of the seventeen drying cylinders, three, as we have 
said, are thus directly driven. The remainder are 
driven from these three by means of gear wheels. 
The wire cloth at the wet end passes round the lower 
couch roll and as this roll is driven by one of the 
counter-shafts no further provision need be made for 
driving the wire cloth. The deckle straps partake of 








In Fig. 53 we show three sets of White’s driving 


The second counter-shaft | 


the motion of the wire and are not separately driven. 


from the top chest back into the stuff chests, so that 

| a constant head of pulp may readily be maintained 
| at all times in the top chest. Leading out of the top 
chest there is a pipe which conducts the pulp by 
| gravity to the “‘ mixing box,” a cylindrical vessel 
| with a conical bottom, the top of which is visible in 
| the foreground. If desired, the pulp can thus be 
| passed directly into the mixing box. © Usually, 
however, between the top chest and the mixing 
| box it is sent through a refining engine situated on 
| an alternative pipe between the chest and the box. 
The refiner in this case is of the Milne type, and is 
| to be seen in the foreground. In the mixing box 
| the pulp is diluted to the proper extent with the 
“back water’? which drains away from the wire 
cloth and which enters the box through a pipe at 
the foot. From the mixing box the diluted pulp 
flows over the sand tables which may be seen, in the 
engraving, passing across the room. From the sand 
tables the pulp flows into the five strainers and thence 
through the breast box on to the wire cloth. The 
couch rolls and press rolls are barely distinguishable 
in this view, but a conspicuous feature in the middle 
distance is the vertical portion of the felt band, 
where it rises over the stretching rollers. Beyond this 
is the dry end with its twenty drying cylinders. 

The second engraving is a close-up view of the 
wire frame. On the extreme right we see the end of 
the breast roll spindle, and on the extreme left the 
end of the first vacuum box. The corrugated iron 
sheets arranged beneath the wire rollers to catch the 
water, etc., draining away from the pulp should be 
noticed. A view of the wire frame, as partially erected 
in the makers’ shops, is given in the third engraving. ° 
The wooden erection on the right is the sluice and 
breast box. 

The fourth view, also taken in the makers’ works, 
shows on the right the pair of couch rolls followed 
towards the left by two pairs of press rolls. The 




















Fig. 53—-THREE SETS OF 


gear, being those for the couch rolls and the first 
and second press rolls respectively from left to right. 
It will be noticed that in this instance the drive to 
the counter-shafts is made by belt instead of by ropes. 
The driving gear of a Fourdrinier, it will be gathered, 
occupies a considerable amount of floor space along 
one side of the machine. In a recent instance to 
be found at Greenhithe, Kent, Messrs. James 
Bertram have considerably improved matters by 
placing the bulk of the gear, along with the steam 
engine, underground. The swinging levers in this 
case are mounted on the lower or underground shafts, 
and are operated from above. What would ordinarily 
be the counter-shafts are situated above-floor and are 
connected to the rolls and drums just as are the lower 
shafts in Fig. 53. 

The Carrongrove machine dealt with above may 
be regarded as typical of modern Fourdrinier practice, | 
whatever may be the raw material in use or the 
exact nature of the paper made. These two variables 
undoubtedly do introduce modifications in the design 
of the papermaking machine, but in general it 
may be said that these modifications are apparent 
only in the details of the machine and in the speed at 
which it is run. In particular, a Fourdrinier intended 
for “news ”’ papermaking, for which the raw material 
is, of course, wood pulp need be very little different 
from any other except as regards the speed at which 
it is run. As examples of “news” making Four- 
driniers we cannot do better than refer to the machines 
employed at the Daily Telegraph mills at Dartford. 
Of the five machines there employed, two were 
supplied by Bertrams, Limited, of Edinburgh, and 
it is to these two that our succeeding remarks apply. 
In our two-page supplement we give eight views of 
the larger of these two machines. 

Our first view gives a general idea of the machine 
as seen from a point in rear of the strainers. Towards 
the right may be seen one of the circular stuff chests 
into which the pulp flows by gravity from the beaters. 
Lying over the pair of stuff chests, and surrounded 
by a wooden platform, is the ‘“‘ top chest,” a large 





he Some account of the various wood pulps and the manner of their 
Preparation will be given in a later article. 


vessel into which the pulp is raised from the stuff 





WHITE’S DRIVING GEAR 


upper of the first set of press rolls is not in place, but 
a scraper to remove any fibre that may adhere to 
it is seen being fitted in place. The various small 
rollers seen in this view are for the guidance of the 
different endless felt bands. In the background the 
first pair of drying cylinders is seen. 

The fifth engraving shows a portion of the two 
rows of drying cylinders. The odd and smaller- 
sized cylinder on top does not help to dry the paper. 
It is steam-heated like the rest, but is intended solely 
for drying the felt. There is at least one such felt- 
drying cylinder for each endless band. The felt 
passes round it on its return side. The sixth engraving 
shows the complete set of drying cylinders. The 
seventh shows the same side of the machine, looking, 
however, towards the wet end. In the immediate 
foreground is the calender, with the rolls on which 
the dried and calendered paper is reeled still nearer 
the camera. The eighth view is also taken from the 
calender end, but represents the opposite side of the 
machine. There all the driving gear is accommodated. 
In Fig. 55 a general arrangement drawing of the whole 
machine is given. Since the machine wes built, a 
third set of press rolls has been added to it. 

The machine thus illustrated has a wire cloth 134in. 
wide. The other machine made by Messrs. Bertrams 
for the same mill has a wire 94in. wide. The two 
machines are to all intents of the same general design, 
and are employed for making the same class of paper. 
It is interesting to compare certain figures relating 
tothem. This we doin tabular form on the next page. 

In connection with these data, several remarks, 
explanatory and otherwise, fall tobe made. Thus a 
word of explanation may be‘desirable as regards the 
function of the auxiliary strainer. This strainer 
deals with the stuff rejected by the main strainers and 
is intended to recover the usable material which is 
unavoidably held back with the impurities. The 
main strainers have to strain the pulp just at the 
same rate as the paper is being made. The auxiliary 


strainer does not need to work to a time limit and can, 
The stuff 
The 


therefore, do the work with greater care. 
saved by it is mixed with the “ back water.” 
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ordinary positions of the breast, guide, wire and tube 
rolls are indicated on Fig. 51. The first three kinds 
in both the Daily Telegraph machines are of copper, 
the last being in the form of brass tubes. The 
function of the guide roll is to help maintain the wire 
cloth in a central position, that is to say, to prevent 
it from running to one side or the other of the tube 
rolls. The manner in which it exercises this function 
will be dealt with in a succeeding-article devoted to 
the details of the Fourdrinier. The functions of the 
three other classes of rolls are obvious. 


Machine, No. ... ... ... ... 3 + 
Wire—Width ... ... ... ... 9}-n, 134in. 
Length ... 60ft. 60ft. 
Speed 400ft. per mn. 500ft. per min. 
Strainers—No. 0.0 ke 4 5 
Re ha se sas 6ft. x 2ft. 6ft. x 3ft. 
Auxiliary strainer, size... .. Of. x 2ft. 6ft. x 2ft. Gin. 
Breast roll, diameter < 1sin. 15in. 
Guide roll, diameter... ... Sin. 10in. 
Wire rolls—No. a eee 5 5 
Diameter... ... 7in. 8in. 
Tube rolls—No. a em 42 34 
Diameter ... .. 4in. 33 at 5in., 1 at 6in. 
Vacuum boxes, No... co 3 3 


ldin. and Qin. 
20in. and 24in. 
2 


ldin. and Qin. 


Deckle pulleys, diameter 
16in. and 24in. 
2 


Couch rolls, diameter 
Press rolls, no. of sets t 2 3 
First set—Top roll ... 18in., basalt lava 22in., chilled iron 
Under roll... ... l6in., brass in., brass 
Second set—Top roll .... ... l8in., chilled irop 22in., cmlled iron 
Under roll... l6:n., brass 20in., brass 
Third set—Top roll... ... _— 22in., chilled ir n 
Under roll nee —~ 20in., rubber 
Drying cylinders—No. ... .. 24 20 


2Uin., 


Diameter... 48in. 6lin. 
Length 92in. 132in. 
Felt driers—No. ae cows 4 4 
Diameter ... ... 3ft. ft. 
Wet felt rolls, diameter... ... 6in. Sin. 
Wet end leading rolls—No. 4 4 
Diameter 6n. 7in. 
Dry felt rolls, diameter ... 6in- 7in. 


Calender—No. of chilled rolls 5 7 
Diameter, inches... 18, 13, 15, 13, 15.20, 15, 14, 15, 14, 
15, 18 
Pumps — 

Stuff pumps ... 1 at 9in. bore x 2 at Yin. x I6in. 
l6in. stroke 
7in. bore 
din bore 


9 


10in. x 16in 


Yin. bore 


Back water pump 
Y 4in. bore 


Excess water pump... .. 
Vacuum puap, No. of barrels 
Size 
Main engines— 
No. ... 
Type 


10in. x 16in. 


9 9 
. Horizontal cross Compound verti- 
coupled ca 
12in. x 18in. din. and 20in. x 

8in. 
90 Ib. — 
50-100 — 


Cylinders 


Steam pressure 
Horse-power, total 
Auxiliary engine— 


Type . Horizontal single Compound verti- 


cal 
Cylinders 12in. x 24in. 14in. and 20in. x 
8in. 
Horse-power... ... ... .. 35 — 
Horse-power taken by body of 
cpneceeon dale Se eee 7 
Ditto by auxiliaries ... ... 30 es 
ep te ee ee 100 100 
Output of paper per week 75-80:tons 130 tons 


The wet felt rolls as indicated in Fig. 51 serve to 
guide the endless felt bands associated with the press 
rolls. They are of copper. The wet end leading rolls 
are also of copper. They are the small rolls over 
which the paper passes by itself between the last 
press rolls and the drying cylinders. In both the 
Daily Telegraph machines there are four of these 
leading rolls. They are driven by power, their func- 
tion being to assist the movement of the paper. 
We will refer to Messrs. Bertrams’ patented leading 
rolls in a later article. 

The dry felt rolls serve to guide and support the 
felt bands associated with the drying cylinders—see 
Fig. 51. They are, in the Daily Telegraph machines, 
of steel covered with copper. A power-driven leading 
roll 8in. or 10in. in diameter may be associated with 
each dry felt. 

Of the four kinds of pumps referred to, the first—the 
stuff pumps—deal with the pulp on its passage from 
the beater house to the storage tanks in the machine 
house. The back water pump is of the centrifugal 
type and handles the water which drains away from 
below the wire cloth. This water contains a fair 
proportion of fibre and is therefore valuable. A 
portion of it is used for diluting the pulp as it leaves 
the refiner, while the excess is sent through a Filner 
filter—a German machine—which recovers the bulk 
of the fibre. There are other sources of water at the 
wet end. Thus a flow of water, as we shall see later, 
is required to seal the vacuum boxes. Water is used 
to wash the felts and the couch rolls and so on. All 
this excess water is kept apart from the valuable 
back water and is dealt with by a separate centrifugal 
pump. The vacuum pumps are of course required 
in connection with the vacuum boxes. 

The main engines drive the Fourdrinier proper 
from the breast roll to the reel-up beyond the calender. 
The auxiliary engines drive the back-shafting from 
which the pumps, strainers, agitators in the storage 
vats, &c., are operated. 

The output figures relate to a week of 132 hours. 
Paper machines usually run continuously from 
Monday morning till Saturday midday. With regard 
to the horse-power items, the figures given above are 
those supplied to us by the makers of the machines. 
When we had the pleasure of visiting the mill, the 
engineer in charge informed us that the main engines 


the auxiliary engine indicated 120 horses. The back- 
shafting of the larger machine, however, has to drive 
a Milne refiner which may absorb up to 80 horse- 
power. The comparable figures are thus 90 for the 
main engines and 40 for the auxiliaries, as against 
50—100 and 35 respectively for the smaller machine. 
It will thus be seen that the horse-power provided 
for the two machines and their auxiliaries is practically 
the same, although one has an output 60 per cent. 
greater than the other. This result is in part explained 
by the fact that the back-shafting and drying cylinders 
of the larger machine are fitted with roller bearings. 
It should also be noticed that the output of a Four- 
drinier is proportional to the effective width of the 
wire and to the speed of its travel. The increased 
speed of the larger machine calls for more power 
to an extent which is probably just about balanced 
by the saving due to the roller bearings. The increased 
width demands little if any increase of power, and, 
if any, principally in the auxiliary engine. 








A METHOD OF ESTIMATING THE STABILITY 
REQUIRED BY A SHIP. 
By ARTHUR R. LIDDELL. 

THERE is a current belief that the stability of 
a ship is an intangible quality that must elude 
every attempt made to bring it into a form intelligible 
to anybody except the expert from the Naval College. 
The subject is, indeed, somewhat complex, but it 
may be worth trying whether it cannot be dealt 
with in a more matter-of-fact way than hitherto. 
The first thing to be realised is the nature and extent 
of the inclining or careening moments which the 
stability of the ship must successfully withstand. 
These result from the action of external forces and 
also from that of changes that take place within 
the hull. In the following the different classes of 
inclining moments will for convenience be grouped 
together as “losses of stability.” Amongst others, 
they comprise changes due to the action of wind on 
sails or on above-water parts of the hull, shiftings of 
cargo, fuel and passengers, the presence of free water 
in engine and boiler spaces, holds, or tanks, or of 
water on deck, upward movements of the position 
of the centre of gravity as bunker coals are burnt 
out, and so on. 

A given ship may or may not be subject to any 
or all of these influences at once, and, for the considera- 
tion of the stability required, they may usefully 
be taken separately and their moments for successive 
inclinations be added together. The loss moments 
to be met in each case are to a great extent matter 
of assumption, but in the hands of anyone acquainted 
with sea conditions, estimation of them becomes 
fairly correct—certainly as nearly so as any system 
of percentual judgment will ever be able to make 
them. If a ship’s stability be treated statically, 
the moments due to wind pressure for different angles 
of inclination may, of course, for a given strength 
of the wind, given surfaces, and given leverages, be 
readily ascertained, and set off as ordinates of a 
curve, the abscisse of which are the angles of in- 
clination of the vessel. Shiftings of cargo ought not 
to take place ; but in an assumed case in which grain 
or other semi-fluid substance may have been 
improperly stowed, moments of shift may be calcu- 
lated and set off in a curve as in the case above. 
Shiftings of fuel are to a small extent legitimate ; 
they may be dealt with as in the previous case. 
The case in which passengers crowd to one side of a 
vessel is of consequence only when large numbers 
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of people are carried. 


The moments produced by this movement of the 
set off as before. 


free water. 


limitations. In many such instances the free water 


metacentre. 





of the larger machine indicated 90 horse-power, while 





a fair approximation to the actual effect may always 


| 606 


GM Heights for Ordinates of Lever Curve at 30 deg. 


The extreme case of a full | 
load of passengers in an excursion steamer is perhaps | ditions on the basis of which professional judgment 
that in which the weight is evenly distributed over | 
a side half of the deck instead of over the whole of it. | 


A case rather more difficult to handle is that of | 
In a ballast tank its effect has definite | obtaining the GM height corresponding with an 
‘ordinate of the curve of moments at 30 deg. equal 
may be taken as a weight suspended at its own | 
In others it must undergo somewhat | 
different treatment according to circumstances, but | 


be reached. Free water in the engine-room and 
stokehold, which is apt to accumulate when, bearings 
| are heating and the strum boxes have become choked, 
| is more difficult to manage. An estimate must here 
| be made of the quantity that may be present, and as 
| to its flow past the many obstructions in its way, 
| In general it may be treated statically and a fairly 
satisfactory curve produced as before. Water on 
deck may fill a well or get caught behind bul. 
warks, and in each case gradually escape, but it 
will do a large amount of careening work before it 
can pour over the rail and through the freeing ports 
and get away. The weight of water that can lodge 
behind bulwarks and other such obstructions at 
different inclinations must be calculated and the 
careening moment in each case determined. More 
or less regular curves will result from this work ag 
before. Finally comes the descent of a large weight 
of water from the crest of a high breaking wave. 
Here, again, assumption and calculation must do 
what is possible. 

The large percentages of possible error here invol\ ed 
become relatively small when referred to the total 
sums of the moments which have been separately 
dealt with above, and which may now be set off in a 
single combination curve—see diagram below—thiat 
represents the whole of the assumed losses of stability. 
This curve will usually be positive throughout and 
of somewhat irregular form. The ordinates will 
be fairly equal in length in the middle and become 
shorter towards the 0 deg. and still more towards 
the 90 deg. end. This may be called the “ curve of 
losses of stability.” Taking the centre of gravity 
corresponding with the most unfavourable condition 
of consumption of coal and stores, the curve of 
righting moments of statical stability must now 
be such that it will reach sufficiently high above the 
curve of losses. If the conditions are satisfactory, 
the curve of righting moments will rise above the 
curve of losses, perhaps at some point between 
10 deg. and 15 deg., keep above it possibly till 
45 deg. or so, and then fall below it. The ordinate of 
importance will be one at about 30 deg. 

In THE ENGINEER of December 15th, 1911, page 
604, and April 25th, 1913, page 433, rapid methods 
of producing approximate curves of levers or of 
moments of statical stability were described. The 
run of the statical curve thus given is sufficient for 





| general purposes when one “check” ordinate at 


30 deg.— THE ENGINEER, December 15th, 1911, page 
is obtained. If the quick method of obtaining 
this check there described be still considered too 
approximate, an ordinary calculation of the statical 
stability of the vessel when inclined to an angle of 
30 deg. may be made and the block curve slightly 
raised or lowered so as to pass through the check 
spot. A little familiarity with the check method 
given will probably lead to a recognition of its useful- 
ness. It may be objected that the necessary amount 
of spare stability, ¢.e., the height of the curve of 
righting moments above the loss curve, is still a matter 
of judgment. This is no doubt true, but nine-tenths 
or more of the stability provision left by the older 
methods to the unaided judgment is now taken 
account of in detail, and the additional allowance 
necessary as a reserve may gradually be determined 
by practical observation, provided always that a 
systematic study be made. of cases of accident or 
imminent danger experienced by vessels. 

To enable stability to be properly dealt with, some 
recognised authority should take it up. A com- 
mittee or central office should be formed, the functions 
of which should be the collection of material, the 
analysing of cases of accident, and the gradual 
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establishment of a body of natural laws and con- 


could be confidently founded. In view of the mass 
of knowledge thus accumulated, stability would 
cease to be the mystery that it now is. The above 


weight at successive angles of inclination may be | table is, in a sense, the inversion of the block-method 


| tables above 


referred to, from which it has 


been prepared. It embodies a method of quickly 


to 0. Incidentally it shows the wide variation of 
this GM_ height for different proportions of breadth 
to draught and freeboard. 

To obtain the GM height corresponding with the 
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ordinate of the curve of moments for the inclination 
of 30 deg., the decimal value from the table is to be 
multiplied by the breadth of the ship, and the result 
must then be added to twice the length of the lever cor- 
responding with the ordinate of the moment curve at 
30 deg. This rule assumes that, if half the G M height 
be set off from the 30 deg. point on the base line, 
the straight line drawn from the offset point to the 
origin of the lever curve is a tangent to the latter. 
For the approximation here in question the assump- 
tion is sufficiently correct. 

The accompanying figure will sufficiently illustrate 
the question : 


Curve of Moments 
Mitt tee 





a Pe 
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The hatched part of the curve of moments pro- 
jecting above the loss curve represents the spare 
stability. The point of intersection of the curves 
at about 15 deg. shows the steady inclination from 
the upright which, under static treatment, the 
ship might be supposed to assume under the action 
of the careening forces in question. If the loss 
curve could be assumed to be raised bodily till it 
touched the curve of moments at a single point, this 
latter would give the angle of inclination at which 
the ship would capsize, provided the conditions were 
not further modified by rolling. The effect of rolling 
would be alternately to raise and lower the loss 
curve. Under the conditions assumed for the sketch, 
the gunwale of the vessel would enter the water 
at a moderate angle of heel with the result that rolling 
would be damped and the rise and fall of the loss 
curve would then not be very great. For the sake 
of clearness, the curves the combination of which 
makes up the loss curve are left out of the figure. 
These, as well as combination loss curves for different. 
assumptions, the angles at which the deck edge 
might become immersed, angles of assumed list, &c., 
might in an actual stability estimate diagram be 
given. Something like a comprehensive picture of 
the probable effects of different occurrences at sea 
could then take the place of the mound of statical 
stability hitherto presented. 








ELECTRIFICATION ON THE CHICAGO, MIL- 
WAUKEE, AND ST. PAUL RAILWAY. 

THE work in connection with the electrification of 
the western lines of the Chicago, Milwaukee, and St. 
Paul Railway is progressing rapidly. More than 200 
miles of the overhead construction, and the 100,000 
transmission line have been completed, and extensive 
yards and sidings at Three Forks, Deer Lodge, and 
Piedmont, and various tracks at other points are 
ready for electrical operation. When it is remembered 
that the order for the electrification of the 650 miles 
of single track was only placed with the American 
General Electric Company in September of last year 
it will be seen that the progress to date is highly 
satisfactory. 

Wooden poles—see Fig. 1—are used for carrying 
the twin 4/0 trolley wires, which are suspended 
separately from the same steel catenary, and the 
hangers of one trolley wire are placed at points midway 
between the spans of the other trolley wire. In the 
shunting yards, however, there is only one contact 
wire. 

Seven sub-station buildings have been completed, 
and the electrical machinery is now being installed. 
Motor generator sets, transformers, switchboards, 
&e., have been dispatched from the General Electric 
Company's works for these sub-stations, four of 
which are now practically ready for operation. As 
shown on the profile, Fig. 2, there will be fourteen 
sub-stations in all, and the table below gives their 
equipments. 











Size of 
Sub-station Miles No. oi] Size | Total trans- Total 
name. from units. | of sets} K.W. formers. K.V.A. 
Avery. K.W. K.V.A. 

Two Dot .. ..| 425 2 2000 | 4000 2500 5000 
Summit .. ..| 302 2 2090 | 4000 2500 5000 
Josephine... ..) 361.8 2 2000 | 4000 2500 5000 
Eustis ae ool Ban 2 2000 | 4000 2500 5000 
Piedmont --| 289.1 3 1500 | 4500 1900 5700 
Janney .. ..| 261.7 3 1500 | 4500 1900 5700 
Morel js sa] Sao 2 2000 | 4000 2500 5000 
Gold Creek --| 802.7 2 2000 | 4000 2500 5000 
Ravens .. .. 160 2 2000 | 4000 2500 5000 
Primrose .. ..| 122.2 2 | 2000 | 4000 2500 5000 
Tarkio oe 85.6 2 2000 | 4000 2500 5000 
Drexel te! 934 O28 2 2000 4000 2500 5000 
East Portal 23.7 3 2000 6000 2500 7500 
Stetson 3.6 3 1500 4500 1900 5700 
| a 

Total saree 32 | 74,600 


One of the motor generator sets is shown in Fig. 4. 
Each set consists of a 60-cycle three-phase 2300-volt 


connected in series to supply current at 3000 volts. 
At the outside end of each dynamo is an exciter, one 
supplying current for exciting the field magnets of 
the synchronous motor, and the other exciting current 
for the dynamo. Im general these converters are 
similar to the five 1000-kilowatt 2400-volt machines 
in operation on the Butte, Anaconda and Pacific Rail- 
way. One new feature, however, is the ventilating 
arrangement, which is similar to that adopted in the 
General Electrical Company’s railway motors ; that 
is to say, the air is drawn through the armature and 
field coils in a longitudinal direction. One of the 
locomotive motors is shown in Fig. 7. 

To ensure sparkless working the generators of the 
motor generator sets are fitted with commutating 

















Fig. 1—WOODEN POLES FOR TROLLEY WIRES 


poles and compensating windings on the pole faces, 
and it has been possible in this way to obtain without 
sparking overloads of 150 per cent. for two hours and 
300 per cent. for five minutes. These overloads give 
ample margin for starting a train of maximum weight 
on the most severe gradients. The motor generators 
are designed for receiving current from the lines, so 
that when the trains are descending gradients current 
is sent back into the 100,000-volt system. 

The switchgear in the sub-stations—see Fig. 5 —is 
of special interest, representing as it does the latest 
high-tension direct-current practice. There is, of 
course, a separate panel for each converter, and two 
feeder panels are provided for the feeders running in 
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Fig. 2—PROFILE OF 


each direction. The circuit breakers and switches 
are mounted on separate panels above the operating | 
panels, and a short distance behind them. The | 
control handles for operating the circuit breakers and 

switches are placed upon the main panels, and are 

connected to the circuit breaker panels by insulated 

rods. Besides these special high voltage direct- 

current panels there are also alternating-current 

switch panels for controlling the synchronous motors 

and auxiliary circuits. Similarly, for controlling the 

100,000-volt circuits other switch gear is being in- 

stalled. 

The transformers—see Fig. 6—are being made in 

the Pittsburg works of the General Electric Company. 

There are to be thirty of these transformers, and they | 
will be used for reducing the transmission line pressure 
of 100,000 volts to 2300 volts, at which pressure the 
current is supplied to the statorwindingsof the motors 
belonging to the converter sets. These transformers 





synchronous motor directly connected to two 1500-volt 
direct-current generators, which are permanently 


! 


are to be installed in the fourteen sub-stations which 
will provide current for the lines from Harlowton | 


| (Montana) to Avery. 
| 2500 kilovolt-ampére and nine 1900 kilovolt-ampére 


Elevation - Feet 
Looce 4520 - 


Distance- Miles from Avery 


‘cated that in practice its performance will 


— 


There will also be twenty-three 


transformers. All the transformers are of the three. 
phase core type, with a pressure ratio of 102,000 to 
2300. For regulating purposes tappings are provided 
for 97,200 volts and 94,200 volts. There are also 
tappings on the secondary side to give 1150 volts for 
starting purposes. The transformers are air-cooled, 
and the tanks are of the tubular type, the main body 
consisting of steel plate with tubes welded to the side 
of the tank at the top and bottom. An air drier js 
attached to the tank, which has chambers containing 
a moisture extracting medium, which prevents the 
entrance of moisture into the tank. The bushings are 
water-tight,and suitable for outdoor as well as indoor 
operation. 

As the top of the high-tension leads is a glass, 
which shows the height of the oil in the leads. The 
usual accessories, such as thermometers, oil gauves, 
&c., are also provided, Each transformer is mounted 
on wheels to facilitate repairs. A lifting device is also 
provided for lifting the core. For lighting and 
auxiliary power, each sub-station will be furnished 
with a standard three-phase transformer, the primary 
of which will be fed from the 2300 volt supply. 











Fig. 3—SUB-STATION AND BUNGALOWS 


The secondary voltage will be 110.0 Each sub- 
station is also to be equipped with a 25-kilowatt 
single-phase transformer for supplying the railway 
signal circuits. These transformers will also be 
connected to the 2300 supply, and will give on the 
secondary side a pressure of 4400 volts. A portablo 
oil-drying outfit will be used for removing moisture 
from the transformer oil. This outfit consists of a 
motor-driven pump, which forces the oil through a 
filter, and an electric drying oven. <A_ portable 
transformer drier and an oil-testing set will also be 
supplied. 

For housing the families of the sub-station opera- 
tors two bungalows are being erected at the side of 
each sub-station—see Fig. 3. One bungalow has four 
rooms and the other five rooms. Current for lighting 
these buildings will be taken from the low voltage 
auxiliary circuits. 

With the locomotives we dealt pretty fully in a 
previous article—see THE ENGINEER, January 29th, 
1915. We are now able to illustrate the first goods 
engine—Fig. 8—-which was tested at Erie in Sep- 
tember of this year. This locomotive is now being 


exhibited at various points on the Chicago, Milwaukee 
and St. Paul system. 


Tests on the engine have indi- 
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easily 
exceed the expectations of its designers. The actual 
weights of the goods engine are as follows :— 


Total .. .. >: 564,000 lb. 
Weight on drivers 448,000 ,, 
Weight perdrivingaxle .. . ‘ 56,000 , 
Weight per guidingaxle .. .. .. 29,000 ,, 


In all forty-two of these locomotives are on order. 
Twelve are to be geared for passenger service, and the 
remaining thirty for goods service. All the engines, 
as we said in our previous article, are designed for 
regenerative brakeing, and all the passenger locomo- 
tives and several of the goods locomotives are to be 
equipped with oil-fired steam boilers for heating the 
trains. 








Iv was eighty years on the 7th instant since the first 
sod of what is now the Erie Railroad was cut. The actual 
spot is now covered by a monument erected after the 
seventieth anniversary, and the original shovel is preserved 
by the Erie Railroad Company. 
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(For description see opposite page.) 
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Fig 4—3000-VOLT. MOTOR GENERATOR SET 
































Fig. 5—HIGH-TENSION SWITCH GEAR Fig. 6—100,000-VOLT TRANSFORMER 
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LLOYD'S REGISTER OF SHIPPING. 


THE annual report of Lloyd’s Register of Shipping for 
the vear 1914-15 reached us recently. In it the Committee 
first of all records the fact that, despite the losses incurred 
by the mercantile marine through the war, the tonnage 
of vessels which were classed in Lloyd’s Register Book 
at the close of the year ended June 30th, 1915, was 300,000 
tons in excess of the tonnage classed at the corresponding 
date in 1914. The details are as follow :— 

















Material of British. Other countries. | Total. 
construction and | 
description. No. | Tonnage. No. | Tonnage. | No. | Tonnage. 
Iron and steel— | 
Steam wae” be 5624 | 13,073,336 4008 | 9,851,172 } 9,632 22,924,708 
Sal ns 5s») OS 214 626 | 1,022,180 | 812 1,286,725 
Wood and com- | 
posite — 
Steam and sail 89 12,067 9 1,577 | 98 13,644 
Total .. ..| 5899 3 «4643 | 10,874,929 | 10,542 | 24,174,877 





At the same time it will be readily understood that the 
war has not been without effect on the work of the Society 
during the past year. Merchant shipbuilding in the 
United Kingdom has necessarily fallen off owing to the 
great demands upon the shipbuilding resources of the 
country for the production of war vessels of various 
kinds. Construction has been greatly delayed and in some 
cases entirely stopped. This has been so not only in the 
United Kingdom but in all the belligerent countries. 
The dislocation of shipbuilding in those countries has 
naturally given an impetus to the industry elsewhere. 
Thus we find greatly increased activity in shipbuilding in 
the United States of America, in Japan, in the Scandi- 
navian countries, and in Holland. The increase is most 
marked in America, where there are at present under con- 
struction and on order, for classification with Lloyd’s 
Register, the largest amount of tonnage upon record for 
that country. It thus occurs that the actual volume of 
tonnage which is in hand throughout the world is not 
materially different from what it was twelve months ago, 
but it is differently distributed amongst the several ship- 
building countries. 

During the year ended June 30th, 1915, plans were 
passed by the Committee of 733 vessels, representing 
1,715,500 tons of shipping, to be built under the inspection 
of the Society’s surveyors with a view to classification in 
Lloyd’s Register of Shipping, as compared with plans 
of 749 vessels, of 1,650,000 tons, for the previous twelve 
months. The vessels actually completed and classed in 
Lloyd’s Register during the year ended June, 1915, 
numbered 571, of 1,295.623 tons, of which 536 were 
steamers or motor vessels, of a tonnage of 1,289,827, and 
35 were sailing vessels, of 5796 tons. Of the total, 864,247 
tons, or about 67 per cent., were built for the British 
Empire (United Kingdom 844,184 tons, Colonies 20,063 
tons), and 431,376 tons, or about 33 per cent., for other 
countries. 

The following table sets forth the new tonnage classed 
by the Society during the last ten years :— 









v2 Steam. Sail. Total. 
Year. Tons. Tons. Tons. 
1905-6 1,408,579 4,066 .. .. 1,412,645 
1906-7 -» =» See 14,410 .. .. 1,484,722 
1907-8 “< so oer 4,244 .. .. 43,151,791 
1903-9 -- «- 845,719 9,265 854,984 
1909-10 ae, Uae 923,703 6,243 929,946 
1910-11 a se. Ss. ox 9,353 1,098,476 
1911-12 om: oe RED: os oo, SE 1,468,166 
1912-13 -- «os 1,668.260 21,417 1,664,667 
1913-14 2,014,307 .. .. 5,788 .. .. 2,020,185 
1914-15 a 5,78 ~ 1,29 23 


Since the date cf the last annual report, the following 
vessels, the tonnage of each of which exceeds 10,000 tons, 
have received the Society’s classification, viz.:-— 


Namie of vessel. Tons. Owners. 
Orbita.. .. .. 15,678 Pacific Steam Navigation Company 
Transylvania 14,315 Anchor Line (Henderson Brothers), Limited 
Metaygama .. 12,420 Canadian Pacific Railway Company 
Kaisar-I-Hind 11,430 Peninsular and Oriental Steam Navigation 

Company. 

Fushimi Maru .. 10,949 .. \ 
Yasaka Maru 10,932 Nippon Yusen Kaisha 
Suwa Maru.. 10,927 


In addition to the large number of ocean-going vessels 
dealt with during the year, plans have been approved 
for vessels of many other types, including freight steamers 
for the Great Lakes of America, and a variety of vessels 
for channel and river service. Among the special features 
in vessels built or being built during the past twelve 
months under the special survey of the Society’s surveyors, 
mention may be made of two steamers of the Monitor 
type, in which the side plating is worked in a corrugated 
form, and also of a new form of water-tight bulkhead 
in which the necessary strength and stiffness are obtained 
by working the plating in a corrugated form. A practical 
test of a bulkhead of this type was carried out under the 
inspection of the Society’s surveyors. A similar method 
has been approved as regards steel hatch covers formed 
of corrugated plates. 

The tonnage classed by the Society during the year 
includes 26 vessels, of 171,681 tons, built upon the Isher- 
wood system of longitudinal framing. Up to date there 
have been built, or are in course of construction, to the 
Society’s classification, over 300 of these vessels, totalling 
1,675,000 tons gross. The number of vessels intended 
to carry petroleum in bulk which have been classed by the 
Society during the year under review is 22 vessels, of 
120,324 tons. The total number of such vessels at present 
classed in Lloyd’s Register Book is 290, of 1,300,000 tons 
gross. As a consequence of the great and increasing 
demand for vessels carrying oil in bulk, which has been 
intensified since the commencement of the war, several 
proposals have been dealt with for the conversion of 
ordinary cargo vessels of various types, either built or 
being built, into tank steamers for carrying petroleum 
or other oil cargoes. The Society has on several occasions 
approved proposals to carry oil in circular tanks placed 
in the holds of ordinary cargo steamers, and during the 
past year other proposals of this nature have been approved. 

Several vessels have been built to the Society’s class 
during the past year in which geared turbines have been 


fitted. Among these are the following, viz.:— 
5 Gros 
Name of vessel. arg Owners. 
T ansylvania 14,315 Anchor Line (Henderson Brothers), Limited 





Toyama Maru 


7 
Name of vessel. — Owners. 
Mahanada .. .. 7,196 T. and J. Brocklebank, Limited 
Ciudad de Buenos ) 
Aires .. 8,864 ..! Cia. Argentina de Nav. (Nicolas Mihano- 
Ciudad de Monte vich), Ltda. 
Video .. +. 3,864 


Two vessels are being built in the United States to the 
Society’s classification in which “* Curtis ’’ steam turbines 
are to be installed. In these engines the turbine speed 
at full power will be upwards of 3500 revolutions per 
minute. This high speed will be reduced to a speed of 
screw shaft of about 90 revolutions per minute by means 
of a double set of gearing. The turbine shaft is coupled 
to a pinion with helical teeth which gears into two wheels, 
each on separate shafts, which thus are rotated at about 
700 revolutions per minute, each of these shafts trans- 
mitting one-half of the power. Pinions on these shafts 
gear into a double steel wheel on the main shaft. The 
arrangement provides for a certain amount of flexibility 
and elasticity, by means of spherical-seated bearings 
for the gear shafts. The extremely high speed of rotation 
of the turbine and the small number of rows of blades 
permit of this part of the machinery being much lighter 
than the corresponding parts in an ordinary steam turbine 
of the same power. 

During the year under review there have been several 
additional vessels fitted with Diesel engines, and there 
are now 38 vessels holding the Society’s classification 
which are fitted with engines of this type. Of these the 
East Asiatic Company, of Copenhagen, owns ten (this 
company having added four to its fleet during the year), 
the Nederlandsch-Indische Tankstoomboot Maatschappij 
eight, and the Rederi Aktiebolaget Nordstjernan six. 
The Fionia, which was specially referred to in last year’s 
report, still holds the premier position as regards the 
size of cylinders employed. Of the Diesel-engined vessels 
at present classed by Lloyd’s Register, 13 have been 
built and engined by Messrs. Burmeister and Wain, of 
Copenhagen, and 11 have been engined by the Neder- 
landsche Fabriek van Werktuigen en Spoorweg-Materieel, 
usually termed the ** Werkspoor,” of Amsterdam. The 
former firm has also in course of construction a large 
number of engines under the Society’s survey. 

There have been several small vessels fitted with oil 
engines of other than Diesel type during the past twelve 
months, and there are now 40 such vessels classed in the 
Society’s Register Book. As was the case with Diesel 
engines, experience with small engines has led the way 
to the construction of those of higher power. During the 
year some of these engines have been made giving a brake 
horse-power of 320 per shaft. The most notable of these 
comparatively large engines are those fitted by Messrs. 
J. and C. G. Bolinders Mekaniska Verkstads Aktiebolag, 
of Stockholm, into two Norwegian sailing vessels, both 
classed with Lloyd’s Register, viz., the Fingal, of 2563 
tons, and the Elfleda, of 1240 tons, owned by Mr. Chr. 
Hannevig, of Christiania. These vessels have been altered 
to enable twin-screw engines of 320 and 240 total brake 
horse-power respectively to be fitted. They have been 
engaged in the Atlantic trade, and their work has been 
satisfactory. The owner of the ships in question has 
recently placed orders for some vessels to carry oil in 
bulk, which are to be built under the inspection of the 
Society’s surveyors and fitted with Bolinder motors of 
much greater power. 

W. Doxford and Sons, Limited, of Sunderland, have 
developed a form of two-stroke cycle Diesel engine in 
which each cylinder contains two pistons. At the com- 
mencement of the impulse these are near together in the 
centre of the cylinder, and contain between them the 
compressed air. The fuel is injected into this space. 
In this type of engine the effective stroke is the sum of 
the strokes of both pistons, and the total height required 
for the engine is less in proportion to the stroke than 
with any other type of Diesel engine. It is therefore 
suitable for cases where the height is restricted and where 
long strokes are desired in order to obtain a reasonably 
high piston speed without an undue number of revolutions 
of the screw. The builders constructed one complete unit 
on this plan having a cylinder diameter of 19}in., with a 
combined stroke of 59in. In November and December 
last this unit was tested continuously for 34} days, running 
day and night, at full power, developing 470 brake horse- 
power at 112 revolutions, driving a hydraulic brake by 
means of which the effective power obtained was con- 
tinuously recorded. During the trial one or other of 
the Society’s surveyors was always present, checking 
the data obtained, and the results were in every way 
satisfactory. After the trial the engine was opened out 
for examination by the Society’s surveyors and was found 
to be in excellent condition in all its parts. 

The Committee feels it is only due to Mr. Milton, the 
Society’s Chief Engineer Surveyor, that they should refer 
to the eminent services which he has rendered to the 
Society, and through it to the shipping community at 
large, in dealing with the important and ‘difficult problems 
which have arisen in connection with the adoption and 
development of internal combustion engines for marine 
purposes. These problems have called for the possession 
of great scientific knowledge and the exercise of practical 
ability and sound judgment, and the Committee is gratified 
to know that Mr. Milton is universally recognised as one of 
the highest authorities on this subject, which may so 
vitally affect the future of the mercantile marine. 

The trade in refrigerated produce has received con- 
siderable impetus from the war in various directions. The 
armies in the field, both English and French, have found 
great advantage in being able to obtain a regular supply 
of frozen meat, and recently Italy has also imported this 
commodity for the use of her troops. The demand for 
vessels fitted with refrigerating machinery has in con- 
sequence been abnormal, and every effort has been made 
to complete the vessels under construction for this special 
trade, whilst some vessels originally constructed for 
carrying fruit are having their refrigerating appliances 
modified to enable them to carry meat, which requires 
a greater degree of refrigeration. The use of frozen meat 
by the French and Italian armies will naturally remove, 
or at least diminish, the prejudice against such food which 
existed in these countries, and it may be assumed that 
after the war there will be such an expansion in this 
branch of trade as will materially affect both the produc- 
tion of meat and its oversea carriage. The number of 
vessels holding the Society’s certificate in respect of 


on these 1045 surveys have been held at loading and 
discharging ports during the past twelve months. 

The Technical Committee has had under consideration 
during the year proposed amendments and additions 
to the Society’s rules for the construction of ships and 
machinery. The principal subjects dealt with by the 
Committee were the following :—Water-tight bulkheads 
and shaft tunnels; the construction and protection of 
cargo hatchways and other deck openings ; strengthening 
of the forward part of the bottom of steamers ; electri¢ 
cables passing through insulated holds; and rule for 
determining the minimum sizes of shafts for steam 
turbine engines. The recommendations made by the 
Technical Committee affecting the above matters were 
adopted by the General Committee, and have been 
incorporated in the Society’s rules. 

The number of vessels to which freeboards were assigned 
by the Society under the Merchant Shipping Act, 1894, 
up to June 30th, 1915, was 17,640. The number to 
which freeboards were assigned during 1914-15 was 326, 
representing an approximate gross tonnage of 1,075,950 
tons. 

The certificates of classification of Lloyd’s Register 
are recognised by the authorities of the following countrics 
as exempting vessels from undergoing certain inspections 
at the hands of the officials of the several Governments, 
viz., Canada, Denmark, France, Greece, Norway, Russia, 
Spain, Sweden and United States of America. The Com- 
mittee is glad to know that the owners of vessels belonging 
or trading to these countries are saved much inconvenience 
and delay by this official recognition being so extended 
to the Society’s classification and surveys. 

During the year 844,011 tons of ship and boiler ste«! 
were tested by the Society’s surveyors at home an 
abroad. At the end of June there were 98 steel manufac- 
turing firms in the United Kingdom and 101 abroad, 
recognised by the Committee for the production of steel 
for use in the construction of vessels and machinery 
intended for classification in Lloyd’s Register Book. 
Prior to any establishment receiving such recognition, 
it is necessary that the works shall have been inspect 
and satisfactorily reported upon by the Society’s surveyors. 
The total length of chain cable tested during the year at 
the public proving houses in the United Kingdom, all 
of which are under the superintendence of the Society, 
was 380,634 fathoms, in addition to a large quantity 
of miscellaneous chains and samples. The number of 
anchors tested was 9601. 

The Committee has had under consideration during the 
year the question of the course to be pursued, in view of 
the circumstances arising from the war, as regards the 
fourteen scholarships in naval architecture and marine 
engineering which are maintained by Lloyd’s Register. 
Many young men, who would otherwise desire to become 
candidates for these scholarships, are serving with his 
Majesty’s forces ashore and afloat, and the services of 
others are urgently required in the shipbuilding and 
marine engineering establishments of the country. It 
has consequently been arranged, with the concurrence 
of the University and other authorities through whom 
the scholarships are given, that no further scholarships 
shall be awarded pending the conclusion of the war. 
When more suitable times arrive the scholarships so 
postponed will be available for competition in addition 
to those which would then be open in the ordinary course 
of events. In cases in which individuals already holding 
these scholarships have enlisted for service with his 
Majesty’s forces, the scholarships will be allowed to stand 
over until the holders are able to resume their studies. 

The past year has witnessed a further increase in the 
use of wireless telegraphy and submarine signalling in 
the world’s mercantile marine, there being now recorded 
in the Society’s Register Book 2939 vessels fitted with 
wireless telegraphic installations and 947 fitted with 
submarine signalling apparatus. 

At the outbreak of war many members of the Society's 
staff were at once called up in the Territorial force and 
for various naval services. During the following months 
many more enlisted, until at the present time the Roll 
of Honour of the Society’s staff numbers 68, of whom 25 
have received commissions. Two have already given 
their lives for their country. 

Mr. Herbert de Rougemont, Mr. Arnold H. Poole, Mr. 
Claud A. Allan, and Mr. W. J. Orders retired from the 
Committee in June last upon the expiration of their 
respective terms of office. The following gentlemen have 
been elected to the Committee during the year, viz.:— 
Sir John H. Luscombe and Sir Edward E. Cooper (of 
Lloyd’s), Mr. George J. Carter (of Cammell, Laird and Co., 
Limited, Birkenhead), and Mr. Fred. N. Henderson (fof 
D. and W. Henderson and Co., Limited, Glasgow). Mr. A. 
S. Kettelwell took his seat on the Committee, ex officio, 
as Chairman of the London General Shipowners’ Society. 
Captain Harald R. Dixon, Captain James Lithgow, and 
Captain Claud A. Allan are serving with his Majesty's 
forces. Lord Inverclyde, Lord Lieutenant of the County 
of Dumbarton, Lord Nunburnholme, Lord Lieutenant of 
the East Riding of Yorkshire, and Mr. W. J. Orders, 
Deputy Lieutenant of the County of Monmouth, have 
been busily engaged in raising troops and in other forms 
of national service. Several other members of the Com- 
mittee, notably Lord Inchcape and Sir Frederic Bolton, are 
serving on Departmental and other special Committees 
appointed by the Government in connection with matters 
relating to the war. 








Tue Egyptian correspondent of the Railway News says 
that the State railways there are in the market until 
December 15th for about 132,000 oak and pine sleepers. 
In normals times the Egyptian railways get practically 
all their sleepers from Turkey and the Balkans. These 
are usually of Karamanian oak and Balkan pine. Now, 
however, it is hoped to obtain the oak sleepers required 
from Japan, and the pine from Montenegro, Norway or 
Sweden. Egypt is singularly fortunate in that, by reason 
of the climate, sleepers there have an extraordinary long 
life, except perhaps in the coastal districts, where it is 
damper than in the interior. South of Cairo, where the 
rainfall is negligible and the desert air largely devoid ot 
humidity, there are untreated sleepers on the 4ft. 84in. 
gauge railways which were laid over twenty years ago, 
and the life of which is almost solely dependent upon the 
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refrigerating machinery (Lloyd’s R.M.C.) is now 170, and 


time it takes the rails to cut into them. 
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RAILWAY MATTERS. 





Owrna partly to ill-health and partly to business 
pressure due to the war, Mr. R. M. Wilson has resigned 
the position of chairman of the Highland Railway. Mr. 
William Whitelaw, the deputy chairman, has _ been 
appointed chairman and Mr. A. E. Pullar, the deputy. 
Mr. Whitelaw was the chairman of the Highland until 
he joined the North British in the same position, and he 
has intimated that he will only re-oceupy the chair on the 
Highland for the period of the war. 


On the 4th instant, the Sheriff and jury held an inquiry 
at Dumfries, under the Fatal Accidents (Scotland) Act, 
into the death of the three railway servants killed in the 
Quintinshill accident of May 22nd last. The sheriff, in 
charging the jury, said that no doubt the rules and 
regulations drawn up for the safety of the public were 
very complete, and were the result of many years’ 
experience. The jury unanimously returned a verdict 
that if the regulations of the railway company had been 
followed the accident would not have happened. 


LABOUR-SAVING appliances are more welcomed by the 
railroads of the United States than by any other roads in 
the world. This is due to the high cost of labour; but 
now that there is a scarcity of labour, machinery is likely 
to be used more than ever. The need for this will be 
clear when we say that in the twelve months prior to the 
war 1,097,041 immigrants entered the United States, but 


in the first year of the war only 217,236. Moreover, there 
has been a wholesale exodus’of Hungarians, Poles, Italians, 


&e., to join and re-join their respective colours. 


To convey 26 officers and 759 foot soldiers, together with 
their luggage, two trains of twenty vehicles each, and 
weighing 325 tons, were required for the 3ft. Gin. gauge 
railways of Queensland, but the same number of men 
required two trains of nineteen vehicles each, but weighing 
495 tons, on the 4ft. 8$in. gauge railways in New South 
Wales. For 536 officers and men, 563 horses, 24 road 
vehicles, and accompanying baggage, five trains weighing 
981 tons were required in Queensland, but the five trains 
for the same number of men in New South Wales weighed 
1285 tons. 


In our issue of March 12th last we stated that the 
Cambrian Railway Company was converting two of its 
or linary six-wheel carriages into observation cars for use 
on the line along Cardigan Bay, between Aberystwyth and 
Barmouth. The work has now been completed in the 
company’s shops at Oswestry. On each side there are 
two doors and seven long side lights, and at each of the 
bow-shaped ends are two fixed lights and one drop light. 
Transverse seats of the throw-over type are provided 
down each side of a central gangway. The coaches 
are lighted by incandescent gas and have dark-blue cloth 
curtains. 


THE Altai railway connecting Novoikolaievsk on the 
Trans-Siberian Railway with Semipalatinsk, in the steppes, 
501 miles in length, was opened on the 3rd instant. The 
new railway will serve the richest agricultural and mineral 
regions of Siberia. The Altai region has deposits of gold, 
silver, lead, zine and copper, which were worked in the 
eighteenth and nineteenth centuries but afterwards 
abandoned owing to lack of transportation facilities and 
other causes. It contains also the exceedingly rich 
Kuznetz coal basin, 6000 square miles in extent. The 
line has been completed fourteen months within the con- 
tract time. 


Tue Indian Railway Gazette for September tells the 
following story as relative to the vexed question of the 
division of authority :—On one occasion the locomotive 
superintendent of a line in India returned a type-writing 
machine from his office to the stores as worn out, and asked 
for a new one to replace it. The storekeeper objected to 
the request and gave the opinion that the machine was 
not worn out and that it was capable of further service. 
To this the locomotive superintendent replied stiffly that 
its inutility could not be questioned as it was a piece of | 
machinery which he had condemned, and he was the | 
technical authority of the line ! 


By putting electric car heaters to the novel use of warm- 
ing concrete during construction in cold weather, the Salt 
Lake and Ogden Railway was able to complete over half 
a mile of street track last winter. The work consisted 
primarily of Jin. 801b. T rails on box girder sleepers | 
supported by a concrete base. The concrete was poured 
through chutes direct from the mixer to the track.  Elec- 
tric car heaters were then installed at intervals of 10ft., 
and connected ten in series on a 720-volt circuit. Canvas | 
was stretched over the green concrete, and the heaters 
were placed in circuit with the trolley wire by means of a 
fishpole connection. In this way the entire mass was kept 
warm until the concrete had set. 


In our issue of January 8th last, we referred to what 
the London and South Western Railway Company had 
done with a view to encouraging the sugar beet cultivation 
on its system. We now learn from the South Western 
Railway Magazine that, as a result, some forty agri- | 
culturists in Surrey, Hants, Dorset and Devon decided | 
to grow sugar beet. They were supplied with seed at 
cost price, and were guaranteed from 24s. to 27s. per ton | 
for clean roots delivered to rail. The resultant crops | 
have proved conclusively that the soil and climate of 
the south-west counties are eminently suited for sugar 
beet culture, and it is highly probable that the number 
of growers next year will be considerably increased. 





In this column of our issue of September 3rd, we 
referred to what had been done by the South Eastern 
and Chatham Railway to deal with the troubles of the 
~ Teturned empty.” Empty packages will not now be 
accepted by the railway companies except at times 
convenient to themselves. Now the method of dealing 
with empties, in vogue in the Midlands principally, is for 
« firm which has received goods to hand the empties 
over to another firm which has goods to send. Our 
railway contemporaries which have commented on this 
means of meeting the returned empties problem have, 
however, failed to notice one of the advantages accruing 
therefrom, viz., that*traders thus save the cost of the 
carriage on the empties back to the sender. 





| through a die or opening of the size and shape desired. 


| worked harder is improved in strength and structure. 


| Another advanta,e of this method is that intricate 


NOTES AND MEMORANDA. 





ALUMINIUM alloy pistons cast in permanent moulds 
are rapidly becoming standardised in the United States. 
Already a single firm which is specialising in these pistons 
has orders for half a million, and anticipates that 
by January Ist it will have orders for over a million on 
its books. 


Ir is reported from San Francisco that experiments 
are to be carried out there shortly with an electrical 
machine for the dispelling of fog. The apparatus, 


Pacific Exposition, will be a huge transformer that can 
take 1000 kilowatts at 2300 volts. This is to be stepped 
up to 1,000,000 volts. It is expected to produce a broad 
and continuous are 100ft. long. 


Some particulars of the motor coal trucks used at 
Cristobal on the Panama Canal are given in the Electrician. 
These are of ten tons capacity, and driven by a three-phase 
25-eycle 440-volt motor, which can drive the car at 
200ft. per minute. Men are required to load, start, dump 
and stop the cars, but no attendants need travel with the 
cars. A headway of thirty seconds is allowed, enabling 
one loop of track to deal with 1000 tons per hour. For 
Balboa coaling station, thirty-four cars of a very similar 
design will also be built. 


In a recent paper read before the American Electro- 
chemical Society—states the Electrician—Mr. W. R. Mott 
stated that a white flame arc of twenty-five ampéres gives 
at a distance of 2ft. a light more intense than summer 
sunlight, and in paint and dye testing would have the 





exactly the same intensity and direction for the whole 
twenty-four hours of the day. The high ampérage white- 
flame arc has now no rival as the cheapest and most 
powerful source of light for photo engraving, and is 
becoming more and more extensively used for blue- 
printing, photographie studio work, and the manufacture 
of chemicals by night. 


WRITING in the Coal Age, Mr. O. Cartlidge, manager of 
Mine Rescue Stations, Illinois, has described a cheap and 
convenient signalling outfit for men engaged in rescue 
work in mines. Three No. 6 Columbia dry cells are placed 
in the centre of a drum on which is wound 1000ft. of round 
insulated No. 16 3-wire cable. Signalling is effected by 
pressing buttons operating “ buzzers’’ of the ordinary 
type. That at the free end of the cable is fastened to the 
rescuer’s belt, and about 5ft. along the wire from this is 
attached a stout cord at the other end of which is a hand- 
grip, so that the man can pull the cable along without 
straining the connections ; similar hand-holds are placed 





This apparatus—which does not weigh more than 1001b.— 


atmosphere. 


THE strength of the joint produced by autogenous 
welding, it is pointed out in a paper on high-temperature 
flames in metal working, has been a fruitful source of | 
discussion in the application of the process, and many | 
contentions have been advanced as to the necessity of | 
welds of highest tensile strength. It was early found that 
100 per cent. welds, or, in other words, those having a | 
breaking strength equivalent to that of the metal itself, 
could be produced, but the sacrifice of elongation and 
reduction of area materially lessened the apparent value 
of such welds. Present practice is directed towards 
securing a weld of good tensile strength, as compared 
with the strength of the plate, with high ductility, since 
thereby the service conditions are better fulfilled. The 
growth in understanding of such requirements has resulted 
in the production of methods which, combined with proper 
apparatus, may uniformly produce these results. 


| 
| 





In a paper presented at the International Engineering 
Congress at San Francisco, dealing with forgings, it is 
pointed out- that by extrusion of metal is commonly 
meant the process of pressing metal, in hot or cold condition, 


The metal is usually heated, but some of the softer ones 
are also worked cold. This, however, takes considerably 
more pressure compared with what is required when the 
metal is heated. On the other hand, the metal by being 


Even when extruded at high temperature the metal, being 
compressed, gets a finer grain with a higher tensile strength. 


cross-sections can be given to the material, and the 
articles produced get a very neat finish and are so uniform 
in size that the variation is not more than one-thousandth 
part of an inch, or even less. For this reason the extruded 
metal can be used without machining. This method is 
used in the manufacture of pipes and wires of lead, 
miscellaneous shapes in brass, valves for automobile 
engines of high-grade steel, rods, &c. 


TuE Director of Public Works Department, Federated 
Malay States, reports as follows regarding the bituminous 
treatment of road surfaces: Extensive trials have been 
made in Perak, Selangor and Negri Sembilan with the use 
of bituminous substances for binding and sealing the upper 
crusts of road surfaces. In Perak the experiments were 
confined to Kinta, where 45,900 square yards of tar 
macadam and 55,000 square yards by the penetration 
method were laid. The cost seems to be from two to two 
and a half times the cost of similar water-bound surfacing, 
and there appears to be evidence that the life will be more 
than two and a half times that under the old method. 
It is too soon to form a definite opinion. In Selangor 
hardly any tar macadam has been tried, but tarco has been 
used very extensively. A sum of £17,200 was spent on 
48} miles of road tarcoed for the first time, and 304 miles 
of road tarcoed for the second time. Where the traffic 
is not too heavy, and the road foundation is good, tarco 
seems successful, but until it is known how long the use 
of tarco delays the necessity of re-metalling, it is impossible 
to compare costs. In the meantime, careful records of 
costs are being kept, not only where tar macadam or tarco 
is being used, but on adjacent portions of ordinary water- 
bound road, so that in time a definite comparison can be 
made. 





constructed by Government scientists at the Panama- | 


advantage over sunlight that it would: be available in | 


| 

| 

| MISCELLANEA. 
THE ordinary dates for the next annual meetings of 
| the Institution of Naval Architects will fall on Wednesday, 
| April 12th, 1916, and the two following days. 





A 4.1 German naval gun recovered from the Emden, 
after she had been run ashore and destroyed at Cocos 
Island by H.M.A.S. Sydney, was recently added to the 
captured German guns now on view on the Horse Guards 
| Parade. The naval gun, which is in a remarkable state 


| of preservation, has been placed near the Admiralty Offices. 


| THe Press Bureau announces that it has been brought 
to the notice of the Minister of Munitions that the working 
| of many munition factories is being imperilled by the 
| difficulties now being experienced by the electrical supply 
| companies and gas companies which provide them with 
| power and light in retaining a sufficient staff for their 
| immediate needs. The Minister desires to point out that 
| such companies are engaged upon work of vital importance, 
| and the removal of their employees even to munition work 
| may frequently have the effect of prejudicing the output 
| of munitions of war. He would at the same time invite 
| employers to assist him in the matter by refraining from 


| attracting labour from these essential undertakings. 
| A REvrvAL of the long-abandoned filings coherer used so 
| extensively in the pioneer days of radio communication is 
| presented in the novel form of an electric storm detector 
| used at the Waterside station of the New York Edison 
| Company. Briefly, the equipment comprises a filings 
| coherer, a sensitive relay, a decoherer for restoring the 
| filings to their normal loose state, and an alarm bell. 
Long before a thunderstorm is within hearing distance the 
sensitive coherer operates the alarm bell and gives warning 
to the power station attendants of the increase in load that 
is to follow. It is said that during some storms when it 
became quite dark the load was increased over 60,000 kilo- 
watts in the course of five minutes’ time. It is obviously 
necessary for the attendants to have ample warning so as 
to be prepared to take care of the sudden load that is 
thrown on the generators. 


In his presidential address to the Institution of Engi- 
neers and Shipbuilders in Scotland recently, Mr. W. W. 
Lackie, the Glasgow City Electrical Engineer, made some 
interesting remarks with regard to the size of power stations 
and the possibility of dividing Scotland into areas for 
electric supply purposes. At present there are thirty-one 
electricity supply undertakings in Scotland, with a total 
capacity of about 120,000 kilowatts. It would be possible, 
however, said Mr. Lackie, to divide Scotland into three 
areas for the purpose of electric supply, of which the low- 
lands south of the river Tay would represent two areas, 





| 
; rs : 
at intervals along the wire for other members of the gang. | and the whole of Scotland to the north of the Tay the third. 


Taking Falkirk as the boundary between the two first- 


has an advantage over a telephone in that the signaller | named areas, the demand in the western area amounted 
does not have to attempt articulation in a suffocating to 80,000 kilowatts, and that in the eastern area to 25,000 


kilowatts. From this, he said, three moderate-sized 
stations would meet the entire demands of Scotland. 


Tue U.S.A. battleship California, the keel of which was 
laid recently, will be. the world’s first electric Dreadnought, 
and will be larger than any foreign battleship built or build- 
ing. The California and her sister ships, the Mississippi 
and the Idaho, which are already authorised, will each 
displace 32,000 tons, almost 1000 tons more than the new 
Dreadnought Pennsylvania, now nearing completion. The 
California will be a ship of innovations. She will cost 
7,800,000 dols. (about £1,560,000) without armour or 
armament, which is expected to cost as much more. She 
will have a speed of 21 knots, will be 624ft. long, and 97ft. 
beam, with 30ft. draught. She will mount twelve l4in. 
guns, three abreast in each turret, twenty-two 5in. rapid-fire 
guns, and will have four submerged torpedo tubes. The 
principal feature of the vessel, however, is the machinery 
for propelling her. She will, as our readers are aware, be 
driven by electric motors, the electricity for which will 
be made by steam. Many American experts believe that 
electric installation is cheaper than steam propulsion, and’ 
reduces the weight of machinery. 


THE use of water power in connection with generating 
stations continues to increase in Spain. According to 
statistics furnished by the engineering secretary of the 
Spanish Electrical Union, whilst the official records 
showed that only 50,000 horse-power was utilised in 
hydro-electric works in 1904, the power employed in this 
way had risen to 266,000 horse-power in 1914. Yet the 
watercourses in Spain are able to yield an enormous 
amount of power. The bulletin issued by the Union sets 
forth that the river Ebro and its effluents are able to pro- 
vide 1,130,000 horse-power, the Duero 900,000 horse- 
power, the Guadalquiver 750,000 horse-power, the Tajo 
700,000 horse-power, the Guadiana 370,000 horse-power, 
the Mino 250,000 horse-power, the Jucar 190,000 horse- 
power, and the Segura and its effluents 100,000 horse- 
power, and the remaining rivers are estimated to be able 
to furnish a further quantity of 600,000 horse-power. 
The hopes of the Spaniards tend in the direction of further 
developing the water powers and rendering the country 
less dependent upon foreign supplies of coal. 


Tue St. John Del Rey Company, whose mining opera- 
tions in Brazil extend over a period of more than eighty 
years, is now working at great depths, its lowest developed 
level being now nearly a mile below the surface vertically, 
while still deeper levels having been commenced. In a 
recent report the superintendent states that except for 
the rapidly increasing temperature of the mine, supposing 
the lode continued the same size and value to horizon 26— 
vertical depth 7626ft.—it could be worked profitably to 
that point and even to a greater depth, but from the 
temperature chart the rock at horizon 26 would be no less 
than 126.5 deg. Fah. at the moment of opening. It is not 
believed that much more can be done in present cireum- 
stances in the matter of increasing the volume of ventilating 
air, but the opinion is advanced that by artificially cooling 
the air passed down the mine the difficulty can be got over 
and the mine worked to considerably greater depths than 
yet reached. An air cooling and drying plant has been 
designed, which, it is stated, “‘ represents a thoroughly 
practicable scheme which will effectually remove thé one 


serious obstacle against the company being able to work 


the mine to a great depth.” 
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The Doctrine of Perfection. 


AN article, entitled ““ Woolwich Tradition,” which 
was printed in this column two weeks ago, has met 
with such general approval from engineers who have 
undertaken Government work since the war began 
that there is no doubt independent men are convinced 
that the Woolwich tradition leads to unnecessary 
extravagance in time and money. But we find that 
what we wrote about shell and fuse manufacture— 
purely as an example—has been taken too literally, 
and from several quarters we have been told that 
in other directions the Woolwich tradition is leading 
to the adoption of very costly methods and designs 
and to serious delay in output. Unfortunately, the 
engineers who make these criticisms prefer, for very 
obvious reasons, to remain in the background, and 
we must ask our readers to accept our assurance 
that they are men whose engineering experience gives 
weight to their opinions. 

To carry the question a step further than in our 
preceding article, we may say that the Woolwich 
tradition is shared to a greater or less extent by all 
British engineers. Thoroughness is the very essence 
of British engineering. Cheapness of production has 
never appealed to us in the way that it has, for 
example, to the Germans. We associate cheapness 
with nastiness in a colloquial phrase, and perhaps are 
a little too prone to consider cheap things of necessity 
bad things. In this respect we have frequently stood 
in our own light, and have lost markets in competi- 
tion with the manufacturers of other nations who 
deliberately set out to save every penny of cost and 
to reduce all we mean by thoroughness to its mini- 
mum. In our war material we have carried thorough- 
ness to its ultimate point. It has been made regard- 
less of expense and with the single object in view of 
getting the very best possible. In peace times, when 
manufacture could be carried on with comparative 
leisure, there was a good deal to be said for this course. 
The continual effort to maintain a very high standard 
of excellence has an admirable effect upon all con- 
cerned. Just as neglect of discipline in one point 
leads to indiscipline in other points, it was felt, 
and quite properly, that if any departure were 
made from the rigid tradition of Woolwich, cven 
in small things, the whole structure would be 
weakened and might ultimately fall. But, we 
repeat, what may be admirable in times of peace 
may be the very reverse of admirable in times of 
war. In field manceuvres against an enemy occasion 
must be seized rapidly and decidedly, and many of 
the things that would be done in peace manceuvres 
must be allowed to go by the board. in order to 
accelerate action. That is precisely what must now 
be done in the production of war material. Our 
object must be to produce, not the very best thing of 
its kind, but the thing that is just good enough for 
its purpose. Where quite new things have been 
introduced, this has been recognised by Woolwich, 
but perhaps not to such an extent as by France 
and Germany. If anyone desires to have an admir- 
able example of what we mean, let him look at the 
little trench mortars captured from the enemy and 
now exhibited on the Horse Guards Parade. They 
are extremely crude productions that could be turned 
out by the hundred or thousand at less, probably, 
than a couple of sovereigns each. We, also, are 
making very simple mortars, but the C.I.W. 
has endeavoured to carry its principles into these 
crude engines and to insist on the use of gauges in 
parts and in places where they are wholly unnecessary. 
When our reader is examining these specimens of 
German war material, let him look also with care at 
the field guns, and if he has the means of doing so 
contrast them with our own. We think we may say 
without hesitation that the German carriages at 
least could be made more quickly, which is the main 
point, and more cheaply than ours. Yet we have 
only too good reason to know that they are just 





as effective. The point to bear in mind is that 
all unessential excellencies should be cancelled, and 
that whilst the greatest attention should be given 
to things that matter, other things should be made 
by the quickest plan possible that will fit them just 
to serve their purpose. It was with this point in 
mind that we suggested two weeks ago that a party 
of engineers, who were perfectly free from the 
Woolwich tradition, should be appointed to consider 
questions of gauging, and, of course, of design. Such 
a committee, we are convinced, could readily point 
out ways in which much time could be saved and 
which would render it possible for engineers who have 
no experience of very fine work to carry out contracts 
which can now be entrusted only to a few selected 
firms. We are not at liberty to discuss these matters 
in detail, but many instances have been brought to 
our attention by practical men who have been able 
to suggest without trouble quite satisfactory simpli- 
fications of methods and material. A correspondent 
who defended Woolwich tradition in our last issue 
used an argument which at first sight seems to carry 
weight. He asked, if close gauging and inspection 
were necessary when dealing with experienced firms, 
were they not even more important when dealing 
with inexperienced firms? The answer is, of course, 
in the affirmative. But the question that calls for 
decision is whether or not much of the close gauging 
is needed at all. Old war maternal makers can face 
it without trouble, and a little unnecessary gauge 
work does not matter very much to them. To others 
who are not used to it, it is irksome and the source 
of delay. What we urged was not that gauging of 
necessary details should be reduced in any respect, 
but that the tolerance should be greatly increased 
where accuracy was unessential. Our correspondent 
argued further, that gauging facilitated manufacture. 
We agree fully, but again our correspondent has 
missed the point. We have never suggested for a 
moment that, for example, single fuses should he 
put together by selective assembly. That obviously 
would be a very slow and very costly plan. What we 
do say is that if, keeping the same example, a maker 
can turn out complete fuses that fit together properly 
and will fit any shell, there is no need for all 
the parts of the fuse to pass C.I.W. gauges. The 
course followed now is for the manufacturer to make 
his gauges and submit them to the National Physical 
Laboratory for comparison with standard gauges. 
Only very small differences are permitted, and much 
delay has been caused by the effort to turn out gauges 
close enough to the standard. If instead of this plan 
every manufacturer were allowed to turn out his 
own set of gauges with considerable allowances as 
long as the parts produced to them fitted properly 
together, much time and trouble could be saved. 
The only result would be that the parts of a fuse 
made by firm A would not fit the parts made by 
firm B. But as there is no reason why they should 
do so, no harm would result. In only one place is 
very close gauging to a fixed standard required, and 
that, of course, must be observed, but in all other 
respects a much wider margin might be allowed. 

If gauging were alone to be considered we might 
nourish some hope that the difficulties would be got 
over before it is too late, for much depends upon 
individual inspection, and we hear from several 
quarters that a much broader view is now being 
taken, and that many inspectors show a wise and wide 
discretion in what they will pass. But on the question 
of design the inspector can say but little. It is in 
that direction that much might be done if a careful 
revision were carried out by a body of experienced 
practical mechanical engineers free from the tradition 
that everything, essential or not, must be the very 
best, regardless of what it may cost in time and 
money. 


The Acquisition of Enemy Patent Rights. 


For just a year we have published week by week a 
list, compiled by Mr. Lewis Goold, of patents granted 
in favour of residents of enemy countries to assist our 
readers in taking advantage of the Emergency Patents 
Acts, which confer upon British manufacturers the 
right to obtain licenses under enemy owned British 
patents. In all we have dealt with about 700 patents, 
on each of which renewal fees amounting to an 
aggregate ranging from £26 to £95 have been paid. 
It is reasonable to assume that all of these patents are 
of importance. In every case the proprietor has seen 
fit to obtain the English patent, probably in addition 
to the patent in his own country. The inventions are 
thus, generally speaking, upon a higher status than 
inventions which are only patented in the home 
country. Furthermore, as only such patents have 
been abstracted as have been kept in force by the 
payment of taxes for a number of years, the abstracts 
are confined to patents of a still higher status, and it 
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is reasonable to assume that there are among the 

patents which have been dealt with a number of 
inventions of the highest importance. Having in 
view the fact that a state of war has now existed 
for over fifteen months, it is important to realise 
that upon every one of the patents which are 
now being abstracted the proprietor has, since 
the outbreak of war, paid one or more renewal 
fees. This is permitted by a special license of the 
Board of Trade, and it is the practice of the proprietors 
to transmit the necessary fees through agents in 
neutral countries. The extensive scale upon which 
enemy proprietors are continuing to pay taxes upon 
their British patents is an obvious indication of the 
value they attach to the benefits they again hope to 
obtain under the patents after the cessation of 
hostilities. 

A consideration of the matter from this aspect 
enables us to realise the extreme importance of the 
Emergency Patents Acts. It is beyond dispute that 
enemy owned British patents have been maintained 
upon a very large scale, not with the object of en- 
couraging British manufacture, but solely to close 
the English market, so that the proprietor may meet 
the demand by importation. Although there has 
existed in this country since 1907 a law having for its 
purpose to compel foreign patentees to manufacture 
articles under their British patents wholly or mainly 
in this country, this law has hardly been a success. 
Throughout the four years next subsequent to its in- 
ception, that is until December, 1911, only eighty-one 
applications were made for revocation of foreign 
owned British patents on the ground of omission to 
manufacture in this country ; forty-two of these were 
abandoned, or dropped owing to the expiration of the 
patents, and on the whole, during the period referred 
to, there were only some five patents per annum 
actually revoked for non-compliance with the law. 
While, therefore, the 1907 Act has, to some extent, 
had the effect of bringing about the manufacture in 
this country of inventions patented by foreigners, the 
foreign patentees have not in times of peace enter- 
tained grave fears with regard to the safety of their 
British patents. The onus of proving that manufac- 
ture in this country is not being carried on to an 
adequate extent devolves, since 1909, upon the appli- 
cant for revocation, and in a case, for instance, in 
which a small quantity of articles is being manufac- 
tured and interspersed with a considerably larger 
number of imported articles, a case for revocation 
is very difficult to prove. Another disadvantage is 
that even if an applicant for revocation has prospects 
of a successful case, the benefits which he reaps after 
his expense and trouble are enjoyed equally and with- 
out trouble and expense by all other manufacturers 
in the country. All these considerations tend to 
detract from a utilisation of the revocation provisions 
of the 1907 Act, and as a result the foreign patentee is 
encouraged in complying with it in as small a degree as 
possible. It io, however, probable that many licenses 
have been granted to British manufacturers which 
would have been withheld had not the Act come into 
force. Without entering into the vexed question of 
compulsory licenses as against compulsory working, we 
may note that this is in effect what the emergency 
patent laws have provided, and in comparison with 
the figures which we have given under the revocation 
system, the figures under the emergency system show 
a considerable ascendancy. According to the report 
of the Commissioners of the Board of Trade, issued 
quite recently, throughout the past fifteen months, 
and notwithstanding the prevalence of war, three 
hundred and eight-seven applications for licenses 
have been made in respect of two hundred and ninety- 
four patents, and in two hundred and forty-five cases 
licenses have been granted. Two patents have been 
definitely voided, and for the time being are dead. 
It would appear that many British manufacturers 
still labour under the impression that the licenses 
under enemy patents which they are able to obtain 
under the Emergency Patents Acts, are of little value 
in that they will terminate with the war. It should 
be clearly understood this is not the case ; it has been 
established beyond doubt that the British manufac- 
turer will retain his license after hostilities. During 
the period of the war a small royalty, usually 5 per 
cent. on the selling price, has to be paid to the Trea- 
sury, and upon the conclusion of hostilities the licenses 
will be readjusted, but an enemy patentee will not by 
any means be able to impose harsh terms, or refuse to 
continue with the license, as in such an event the 
Board of Trade will intervene, and, after hearing the 
parties, itself fix a reasonable royalty. This point 
being assured, it is desirable to consider whether the 
emergency patent laws are being made use of to their 
full extent. Difficulties are, no doubt, at the moment 
prevalent with regard to the capture of enemy manu- 
factures other than such as are of use for purposes 














in this country are depleted, and, furthermore, the 
necessity for war material renders it incumbent upon 
the manufacturer to treat his private enterprise as 
subservient to the immediate object of producing 
munitions. Notwithstanding this, the manufactures 
which have been patented in this country by the 
enemy have particular merits which give the British 
manufacturer justification in making an effort to take 
advantage of them while the opportunity lasts. 
There is little doubt that after the war, if no license 
has been obtained under the emergency acts, the 
enemy proprietors will continue to enforce their rights 
in this country, and the probability is that they will 
not then, under any circumstances or terms, be willing 
to grant a license. The opportunity of obtaining these 
Board of Trade licenses under the emergency acts 
will, of course, expire substantially with the period of 
war, and after the war the British manufacturer who 
has had the foresight to obtain the license will thus 
be placed at an advantage, not only in being at liberty 
to engage in the protected enemy industry, but also 
in being at liberty to engage in it to the exclusion of 
other British manufacturers who had not the foresight 
to obtain a license while the opportunity was offered. 
It would thus seem desirable, wherever possible, for 
manufacturers to make an effort to obtain now and 
to establish any enemy patented industry in which 
they may be interested, so that they will have it at 
their disposal after the war. 

In conclusion, it is interesting to realise that nearly 
three centuries have elapsed since the date of the 
earliest English patent law (1623), and, generally 
speaking, it can be said that valid letters patent in 
respect of new manufacture, if properly held and 
utilised, have throughout this period been held to 
maintain a monopoly in favour of the patentee, 
whether of British or Foreign nationality. Now 
nearly three centuries later, for the first time, or in 
any case for the first time on a scale of such magnitude, 
British letters patent of the whole of an immense 
industrial nation, patents which have in recent years 
constituted more than a sixth of the whole of the 
British patents which have been granted, are placed 
at the disposal of British manufacturers, without 
limitation of term, and in a manner whereby the 
British manufacturer is enabled to participate not 
only in the manufacture, but also in the benefits of 
the patent rights themselves. 








LESSONS OF THE WAR. 
(By our Special Commissioner.) 
No. {V.* 
THE CONSTITUTION AND FUNCTIONS OF AN INTER- 
ALLIES COMMITEEE. 

IN preceding articles I pointed out the steps already 
taken by our enemies to crush the Allies commercially 
after the war, and the individual protective measures 
now being taken by some of our Allies independently 
to counteract that evil. I also explained that Britain 
alone had up to now taken no serious steps to prepare 
for the future in this respect, and urged as essential 
a full and close co-operation between the Allies, 
including Great Britain, by means of a mixed Com- 
mittee, to effect this purpose. I propose here to discuss 
the composition and functions of the suggested Inter- 
Allies Committee. 

Though the French, Belgian, Italian, and Russian 
Committees, already formed, are all steps in the right 
direction, it is essential that they and the British 
Committee, not yet formed, should work on lines to be 
agreed upon between them. Especially is it neces- 
sary that the researches into trade conditions and other 
economic matters should be carried out in common 
from the start. The whole scheme of co-operative 
action must be based on adequate research, for unless 
the results of the latter are accurate and compre- 
hensive, and agreed as such by all the nations con- 
cerned, the ultimate work of the Committees will be 
carried out on a false foundation. Each of the sepa- 
rate Committees should invoke the aid of the best 
economic and statistical brains in the respective 
countries. The various Government Departments 
which deal with this work in normal times should 
give every facility to the men who are to be entrusted 
with carrying out this all important work. 

The business of the research sections of the various 
committees would be to ascertain accurately the 
volume of trade to be done, the relative proportions 
of that trade carried out by the various countries in 
the past, the reasons for their relative proportions, 
and whether, by judiciously modifying the conditions 
under which work has been carried out in the past, 
each one of the allied countries could equip itself for 
obtaining a larger share. 

In England we know full well that we have begun to 
look upon as permanently lost to this country certain 
branches of industry which years ago used to be ex- 
clusively our own. It would be the business of those 
charged with research to find out how far such loss 
was due to the facilities given to our competitors by 


their Governments, how far to the heavy and increas. 
ing costs of labour, transport, &c., how far to want, of 
financial facilities, how far to lack of seientific organisa. 
tion, how far to the alleged apathy of British many. 
facturers and their agents, and how far to the un. 
patriotic methods of British merchants and other 
intermediaries. 

To arrive at a definite and sound conclusion on al] 
the above points would be in itself a spendid achieve. 
ment. For, while there is much in that hackneyed 
argument to the effect that the British manufacturer 
has never taken sufficient trouble to retain the trade 
that formerly was his, it is equally certain that the 
excuse for his apathy, or for the greater portion 
of it, lies in the fact that he has been convinced that 
he would never get any aid from his Government or 
his banks, and that each individual manufacturer was 
destined to work out his salvation on his own lines. 

The existence of a research committee, therc/ore, 
manned by the proper material, which would dig 
down deep into the root of all these matters and lay 
bare definitely the causes of the evils which have 
checked our trade, would be the first step towards a 
reform which would permanently benefit our in. 
dustries. It would then be the business of the cor. 
mittees to make definite recommendations as to how 
these evils could be overcome, and here it is that the 
co-operation of our industrialists would have to be 
called into play. 

It is proverbially dangerous to prophesy, and 
especially so with regard to the findings of such a 
committee. I cannot help, however, venturing on 
this dangerous ground to the extent of saying that I 
am convinced that, in spite of the increasingly 
unsatisfactory position of the labour market in 
Great Britain, which is likely to handicap us 
more and more as time on, and in sp te 
of the fact that our foreign competitors are otten 
subsidised and otherwise placed on a favourable 
footing as compared with ourselves, the Com- 
mittee will find that our losses are to @ very great 
extent due to the industrial methods of Great Britein 
having been allowed to drift into a very unsatisfactory 
state, and that our manufacturers have too long re- 
garded their own immediate competitors in this coun- 
try as the principal force against which they should 
fight when they ought to have joined hands with each 
other to fight the foreign competitor. In other words, 
there are often too many firms making the same thing 
when they might very well agree to specialise in 
particular lines and so avoid cutting each others 
throats. If this were rectified, unnecessary duplica- 
tion of output would be avoided, and manufacturers 
could turn their hands to making something else which 
the world needs and which they could produce at a 
very much lower cost if they equipped themselves 
especially for the purpose. 

Apart from economists, statisticians, and industrial- 
ists, however, the committees should have among 
their members financial men of influence who hold 
sufficiently patriotic views to make them willing to 
assist the industries of their countries. Finally, 
though such committees should not be run by the 
Government, they should possess as members repre- 
sentatives of those Government Departments which 
are supposed to have industrial interests at heart. 
Especially should each Committee have the direct 
recognition and the fullest support of its Government, 
and should be empowered to advise authoritatively 
its Government in all matters which concern industrial 
interests. 

Assuming that England, France, Belgium, Italy 
and Russia each possessed national committees formed 
on the above lines, there should be created from these 
various committees a central or Inter-Allies Committee, 
whose fundamental business it would be to group and 
analyse the points of view of the various national 
committees and to extract therefrom a general modus 
vivendi for carrying on international trade after the 
war. Assuming that these various committees and 
the central committee were organised before peace 
is declared, their primary business would be to bring 
to bear the combined weight of these committees, 
composed of practical men from each country, in 
influencing the terms of peace. For, while in the 
abstract everyone of us would like to see the war 
come to an end to-morrow, it is quite certain that. if 
such were to be the case, the combined diplomacy of 
the Allies at the present day would not be equal to 
the task of framing the conditions of peace in such a 
manner as to cover all the precautionary measures 
necessary for the future salvation of the industries 
and trade of the countries concerned. 

Whether or not an ideal Inter-Allies Committee, as 
above outlined, can be formed and have its programnie 
completed in time to be of service before the end of the 
war, it is quite certain thatits utility will be of a per- 
manent nature. 

Many writers, who perhaps have been in search of 
a popular cry, seem never to tire of telling us to 
“Capture German Trade,” but while on the one hand 
they tell us to do this, and while our Board of Trade 
has issued certain vague hints as to how this should be 
done, the conditions concerning the engineering 
industry to-day are such that it is quite impossible 
for us to do anything of the sort at the present time. 
nor can we hope to do so in the future unless a definite 
organisation is created to effect this purpose. ‘To 
capture German foreign trade, which, I presume, is 
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question, the Allies will have to concentrate all their 
efforts, and they cannot hope to effect their object 
except by collective and practical means. 

There is no doubt that each of the Allies separately 
could take over a certain portion of Germany’s 
foreign trade, provided, of course, that the terms of 
peace placed restrictions on German exports, or pro- 
vided that an industrial league were formed under 
which the importation of German goods was pro- 
hibited or restricted throughout the whole of the 
British Empire, France, Belgium, Italy, and Russia. 
How these restrictions are to be enforced, whether 
by definite prohibitions, prohibitive or other tariffs, 
the abolition of the German mercantile marine, and 
the heavy taxation of German goods exported in 
vessels belonging to the Allies, are questions which 
could not possible be solved otherwise than. by a 
co-operative entente. Certain it is, however, that 
with the labour resources available after the war in 
England, France, Belgium, and Italy combined, these 
countries even collectively could not, at all events for 
years to come, absorb the whole of the foreign trade 
hitherto conducted by Germany. Working inde- 
pendently and in opposition to each other, it is im- 
probable that they could effect any material decrease 
in Germany’s trade, but collectively, under a strong 
practical policy,a very great deal might be done in 
this direction. 

Independent action on Great Britain’s part would 
be disastrous in the extreme, for the simple reason 
that the moment the war is over, unless the peace 
conditions prohibit trading with Germany, which. is 
not in the least to be anticipated, ali those firms 
which, since the outbreak of hostilities, have been 
manufacturing goods in this country which, in the 
ordinary course, would have been purchased in 
Germany, will find themselves in the position that they 
were in in pre-war days. They will be undercut in 
precisely the same manner by Germany as in the past. 
Manufacturers must have no illusions as to theré 
being any lack of merchants who will throw patriotism 
to the winds and purchase German goods as soon as 
the war is over. 

Assuming, however, that there was to be a per- 
manent business entente between the Allies and that 
the output of each country was to be readjusted so 
that each could manufacture those goods which from 
an economical point of view could best be turned out 
by each, a modus vivendi might be created which 
would enable the Allies to take over a very great 
proportion of the German foreign trade. 

It is difficult, of course, to forecast what will be the 
effect of the war on the labour market in the Allied 
countries, except that we know that the labour ranks 
in each will be materially thinned, and that in spite 
of the enormous losses in men suffered by Germany 
during the war, that country will be, comparatively 
speaking, in a better position than before the war. 
In making this statement I am assuming that the 
reiterated assurances of Mr. Asquith to the effect that 
we shall not lay down the sword until militarism in 
Germany has been for ever suppressed. It is to be 
sincerely hoped that such a result will be achieved. 
It is equally to be hoped that those who have 
entered into this undertaking realise what the per- 
manent suppression of militarism in Germany will 
entail. It is clear that it will be impossible for the 
Allies or anyone else permanently to repress mili- 
tarism without retaining sufficiently large standing 
armies of their own. Thus the Allies will be obliged 
to maintain very much larger military forces after the 
war than before, and especially will this be the case 
with Great Britain. 

Now every man serving in such armies will be a 
drain onthe labour resources of the countries concerned, 
Thus, though the losses in men in the Allied countries 
have not been nearly as heavy as those of Germany, the 
Allied losses to the labour market are net losses, 
whereas Germany’s losses, industrially speaking, will 
he to some extent compensated for by the men who 
would otherwisa have served in the army under a 
military Germany. 

Whatever the comparative figures relating to the 
available labour in the enemy and Allied countries 
may be, however, it is quite certain that during the 
long years of peace, which, it is understood, the Allies 
will guarantee to the world, our enemies will not give 
up manufacturing, and that their capacity for manu- 
facturing will not be seriously impaired. It will 
remain with the Allies to provide the necessary 
restrictions on the outlet of German goods. There 
are those who still underrate Germany’s capacity as 
an industrial factor in the world, but I shall 
not attempt to argue with such people here. 
Though Germany has earned for herself, and very 
rightly so,the reputation of being the nation which, 
above all others, has turned out and furnished to the 
world the greatest amount of inferior goods, she has, 
and especially of late years, equipped herself for 
turning out engineering plant in a manner which in 
certain instances is not surpassed elsewhere. Happily 
those instances are not as numerous as they might be. 
It is a mistake, however, to attribute her unpopularity 
in the trading world altogether to the inferiority of her 
goods. It is also very largely due to her consistently 


dishonest trade methods. 

By dishonest trading I do not refer to the advan- 
tages which German manufacturers have received 
from their Government and their banks, from their 
subsidised steamships and their nominal railway rates 





on goods for export. TI consider that German manu- 
facturers are justly entitled to every advantage which 
their own authorities are far-seeing enough to give 
them for the purpose of pushing their foreign trade. 
All that is merely a patriotic policy which Great 
Britain ought to have imitated long since in favour 
of her own manufacturers. We, therefore, have only 
ourselves to blame if we cannot get similar facilities. 

I am not even complaining just now of the assist- 
ance given to German manufacturers by British banks, 
and even by the British Government, for, although 
the granting of such facilities is iniquitous in the 
extreme, it is for the people of this country who place 
their money in British banks and who return British 
Governments to power, to put a stop to such a prac- 
tice. Certain it is, however, that we shall never make 
a step towards capturing German trade until we sweep 
away this evil. 

When I speak of Germany’s dishonest trading, I 
refer more particularly to her methods of obtaining 
trade by false representations ; to her palming off 
German-made goods as the products of Great Britain, 
or of any other country whose identity it may suit her 
to counterfeit for the time being ; to her taking advan- 
tage of the prestige of any country but her own for the 
sake of forwarding her commerce ; to her brow-beeting, 
by diplomatic means, customers in the weaker countries 
into purchasing at high prices German goods which 
they would not otherwise use, and to her forcing loans 
upon countries, such as China and Turkey, under 
altogether unfair conditions for the purpose of com- 
pelling a trade with Germany to the detriment of 
legitimate business. 

These are a few of the types of unfair German 
trading which little by little have corrupted the busi- 
ness atmosphere of the world, and which before the 
war were fast making legitimate trade impossible. 
These are the conditions that the British Government 
and British bankers have been fostering carefully, and 
which it will be the business of the Allies to make 
impossible after the war. 

It will be for these Committees to determine how 
far the Allies can play into each others hands for their 
mutual advantage in purchasing from each other and 
developing each others industries, and how far, by 
mutual action, they can check German foreign trade 
by increasing and improving their own methods of 
production and distribution and by making it im- 
possible for Germany to obtain outside financial 
assistance. Above all, it will be for them to find 
and suggest a means of taxing German industry for 
the benefit of the Allies as a set-off against the sacri- 
fices entailed by the war. 
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The Rare Earth Industry. By 8S. J. Johnstone, 
B.Se. London: Crosby Lockwood and Son. Price 
7s. 6d. net. 

THIS seems to us to be an important book. Its im- 
portance is enhanced by the nature of the times in 
which it is brought out, for, as our readers know, the 
various industries making use of the rare earths have 
hitherto been very much centred in Germany. There 
is no reason why they should continue to be so after 
the war is over, and to enable us to produce the 
desired change this book will prove, we think, of very 
material assistance. 

What are the rare earths and what are the industries 
connected with them ? The rare earths are the oxides 
of certain metals, of which the most important at 
present are thorium, cerium, titanium, zirconium, 
tantalum, niobium, tungsten, uranium, and vanadium. 
In addition there are the radio-active substances. As 
for the industries founded on the use of these minerals, 
the two that rise at once in our minds are the manu- 
facture of incandescent mantles, in which thorium 
and cerium are the elements chiefly used, and the 
manufacture of electrical incandescent lamps in which 
tungsten and tantalum play a most important part. 
These two applications, together with the use of 
tungsten and vanadium in the production of certain 
steels afford at present the chief industrial outlets for 
the minerals covered in the list. But there are a host 
of minor applications, and each year sees others. 
Some of those less important uses are curious and 
interesting. Searching through the pages of Mr. 
Johnstone’s book. we have been at pains to discover 
to what ends these rare elements are applied indus- 
trially. 

Thorium, or one of its compounds, we learn, is finding 
extensive use in connection with searchlights and 
motor car headlights for the production of a light of 
the lime-light variety, and is being used as a consti- 
tuent in flash light powders. Cerium alloyed with 
iron or one or other of several different metals gives us 
the pyrophoric alloy, used in cigar and gas lighters and, 
a recent application, for tracing the flight of artillery 
shells. As the fluoride, cerium is used in the manu- 
facture of electrodes for “‘ flame are” lighting. The 
same metal, or one of its salts, also finds application 
in photography, in leather dyeing, in the colouring 
of glass, and as a substitute for lead in electric accu- 
mulators. Titanium alloyed with iron is of course 
fairly extensively used for the purification of steel and 
castiron. Over half a-million tons of titanium-treated 
steel were produced in the United States alone in 1912. 
The metal is used similarly for improving cast copper. 





Its salts find some small use in the textile and leather 
industries and in the production of a rust-preventing 
paint. Zirconium in the form of the oxide has a very 
low coefficient of expansion and a high melting point. 
It is made into crucibles and such like vessels, for it 
can be plunged when white hot into cold water withou 
risk of cracking it. The carbide is hard enough to 
scratch quartz, and can be used as an abrasive. Tan- 
talum can be hardened, and is used for making surgical 
and dental instruments which will not rust, can be 
sharpened like steel, and can be sterilised in acids or 
by heating to red hotness. The manufacture of 
tantalum pens is said to be already extensive. Nio- 
bium does not seem to be used industrially in any form. 
About 90 per cent. of the tungsten produced is used 
in the manufacture of steel. Fused with other 
substances, some of its compounds are used in the 
manufacture of bronzes for decorative work. One of 
its salts is employed for making cloth fireproof. 
Uranium has few uses in the arts. It has been pro- 
posed to employ it as an electrode for are lamps. 
Certain of its salts give an opalescent yellow-green colour 
to glass. Others are used in the ceramic industry. 
Ninety per cent. of the vanadium extracted is used in 
the steel industry. A small use for some of its salts 
is found in photography, and as colouring substances 
for pottery and glass. Like cerium its use as a sub- 
stitute for lead in accumulators has been tried. The 
chief use of the radio-active substances is in medicine 
for the cure of cancer and related diseases. 

The rare earths are thus used for certain very im- 
portant and certain very trifling purposes. Un- 
doubtedly the chief interest of the book is the accounts 
which it gives of the manufacture of incandescent gas 
mantles and incandescent electric lamps. The details 
of the manufacture of the pyrophoric alloys may also 
be of value. The chapter on the industry of the radio- 
active substances is written by Dr. A. S. Russell, and 
as fresh sources of these substances are eagerly being 
sought now that the Joachimsthal mines in Austria 
are worked out—or so it is said—the information given 
on the various processes of extraction may well prove 
of the highest importance. 

We have read many portions of the book with the 
greatest pleasure, for the treatment everywhere is 
thoroughly practical, purely scientific interests being 
wholly subordinated to the directly useful throughout 
the whole book. The chapter on the radio-active 
substances is particularly well written from this point 
of view, and may be commended to the attention of 
those who want to find out the details of the subject 
without wading through a vast accumulation of 
abstract speculation. 





BOOKS RECEIVED. 


The Transactions of the Institution of Naval Architects, 
1915. London: Henry Sotheran and Co. 

The Transactions of the Institution of Civil Engineers 
of Ireland. Dublin: Printed by John Falconer. 
The Limitations of Science. By L. T. Mare. 
Constable and Co., Limited. Price 6s. 6d. net. 
Mechanical Technology. By G. F. Charnock. 
Constable and Co., Limited. Price 7s. 6d. net. 


The Testing of Machine Tools. By Geo. W. Burley. 
i Price 14s. net. 


London : 


London : 


London: Scott, Greenwood and Son. 
Bulletin of the Imperial Institute. Vol. XIII. No. 3. 
July-September, 1915. London: John Murray. Price 


2s. 6d. net. 
Limes and Cements: Their Nature, Manufacture, and 


London : Crosby, Lockwood 


Use. By E. A. Dancaster. 
and Son. Price 5s. net. 

Commercial Motor Drivers’ Handbook. By G. W. 
Watson. London: The Commercial Motor Users’ Asso- 


ciation, Limited. Price Is. 6d. net. 

Oil Fuel Equipment for Locomotives and Principles of 
Application. By A. Gibbins. London: Constable 
and Co., Limited. Price 7s. 6d. net. 

Handbook of Technical Instruction for Wireless Telegra- 


phists. By J. C. Hawkhead. Revised edition by H. M. 
Dowsett. London: The Wireless Press, Limited. Price 
3s. 6d. net. 


Overhead Transmission Lines and Distributing Circuits : 
Their Design and Construction. By F. Kapper. Trans- 
lated by P. R. Friedlaender. London : Constable and Co., 
Limited. Price 16s. net. 








A PETROL engine working on the two-stroke principle has 
recently been introduced, the development of which will 
be watched with interest. Up to the present it is only 
intended for use on motor cycles, but though the principle 
employed is unusual it is said to be practical: thus 
there is no reason why it should not be developed along 
more solid lines for use on passenger vehicles such as 
cycle cars. The engine operates on the ordinary crank- 
case compression principle. On the up stroke of the 
piston the mixture is drawn into the crank chamber and 
is compressed on the next down stroke. When the proper 
ports are uncovered in the cylinder walls, the compressed 
mixture is forced into the combustion chamber. The 
up stroke of the piston then compresses this, and on the 
spark taking place the power explosion occurs. This 
particular engine has two cylinders arranged in V fashion. 
The crank case is divided by a central partition, which 
separates it into two entirely independent chambers. 
The big ends are ball-bearing and are set at 130 degrees 
to one another. As the two cylinders are at 50 degrees 
this gives a firing interval of 180 degrees. The cylinders 
fire alternately, yet an approximately perfect balance is 
obtained. Two fly-wheels, one on each end of the crank 
shaft, are used, and in practice this engine is claimed to 
be practically vibrationless. 
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ALUMINIUM MELTING FURNACE. 


A LARGE furnace for melting aluminium has recently 
been completed to a Government order by the Monometer 
Manufacturing Company, Limited, of Aston, Birmingham. 
One of the aims of this furnace, which is illustrated above, 
is to melt the metal without oxidation. Firing is effected 
by means of the firm’s patented low-pressure gas burner, 
which is simply connected direct to the town gas mains 
without any auxiliary mechanisms such as fans, blowers 
or compressors. The Monometer Company claims to 
have been the first to melt aluminium with low-pressure 
burners, with the result that a much finer quality of metal 
is obtained. The burners are connected to the firm’s 
special equalising chamber, the office of which is to 
distribute the gas equally to each individual burner. 

The products of combustion from the burners, which 
contain but little oxygen, are conducted to a closed chamber 
over the melting-pot, so that atmospheric oxygen is 
prevented from reaching the molten metal, the result 
being @ very considerable saving in dross. The melting- 
pot, which has a capacity of 500 lb. of aluminium, is of 
@ special mixture of iron, for which a patent has been 
obtained, and the degree of heat is also governed by a 
patented device called the Monometer self-acting heat 
controller, which operates on the thermostatic principle 
and controls the supply of gas to the burners. 

A novel feature of the furnace is a revolving turntable 
about 8ft. in diameter carried on ball bearings. This is 
furnished with ten water-cooled reversible ingot moulds 
and can be revolved by hand so as to bring each mould 
in turn opposite the outlet from the furnace. As soon 
as the first mould reaches the outlet for the second time 
the mould is inverted and the ingot drops out. The mould 
is then again reversed so as to be ready for a second 
pouring. The mould turntable is revolved by means of 
the right-angled lever which will he observed in the two 
views in the illustration. 








EARTH CONNECTIONS. 


WITH a view to testing the efficiency of earth connections 
the Chief Engineer of the Potomac Electric Power Com- 
pany, Mr. G. H. Rettew, has carried out some interesting 
experiments, which were described recently in the General 
Electric Review. Tests were made on different forms of 
earthing devices, such as plates, cones, rods and pipes of 
various sizes, and the conclusion arrived at was that pipes 
are most satisfactory because they can readily be driven 


to a depth where there is permanent moisture. Plates 
and cones, on the other hand, require considerable 
excavation. Another fact which these experiments 


brought to light was that no earthing device of any form is 
effective unless placed at a depth of seven or more feet. 

Tests have been made on 1000 existing earth connections 
of different kinds in scattered localities, and it was found 
that the average resistance was approximately 200 ohms. 
Needless to say, a connection affording such a high 
resistance is in many cases of little or no value. Having 
discovered that pipes are the most satisfactory for earth 
connections, Mr. Rettew then made experiments with 
different size pipes, and found that a jin. galvanised pipe 
driven 10ft. into the ground gave in many cases highly 
satisfactory results. At power-houses and sub-stations 
a number of these pipes may be used. 





It was discovered that two of these pipes placed near 
to one another gave a resistance of 15.68 ohms. The 
tests were made with a 2300/115-volt transformer 
having a capacity of 2.5 kilowatts with an ammeter in 
series with the transformer. Current was passed from 
one earth pipe to the other. From the drop or potential 
the resistance was then calculated. The resistance of 
each earth connection was assumed to be equal and the 
resistance of one earth connection was taken as half of 
the two in series. Mr. Rettew states that some thousands 
of these pipe earth connections are now in use, many of 
the older forms of connections having been replaced or 
reinforced by pipes sunk close by and the two connected 
together. It was not unusual, when a new earth con- 
nection was put into service, to blow a primary trans- 
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former fuse owing to an earth somewhere on the wiring. 
The resistance of the old earth connection in some cases 
was too great to allow sufficient current to pass to melt a 
six-ampére branch fuse. 

During the latter part of 1914 the Bureau of Standards 
co operated with Mr. Rettew in making tests of earth con- 
nections of the kind mentioned above, the object of the 
investigation being not only to determine the effectiveness 
of the pipes at the time of installation but also to ascertain 
what deterioration, if any, took place with lapse of time. 
This investigation is still in progress. Five standard 
earth connections were made by men regularly engaged 
in line work. No effort was made to obtain results 
better than usual. The earth connections were spaced 
as shown in the above diagram. Tests were 
made at pressures of 100, 220 and 1100 volts, the first 
measurements being taken immediately after the earth 
connections had been made, and consequently before 
the soil had a chance to settle and pack itself round the 
pipes and before the electrolytic agent had a chance | 
to diffuse through the surrounding soil. 

The results of the first test made with a pressure of 
110 volts are shown in the table below :— 


TABLE I.—Tests at 110 Volts. 


Number of Resistance of Calculated 
earth connections earth connections resistance of each earth 
in series. in series connection 
land2.. .. . .. 12.20hms.. .. .. No. 1—12.4 ohms 
SEE oc ws” co) wb Oe. yy. or. ¥e ae) BE e 
LE aa eae. lL hh 
>... eee | eee oS 
| a ~~ * sae eee 
Sree ee 
eee 2s os «0 ws ” 
land 5 29.1.5, 


SeedS: 2c os ws 2s SUB. G, 

The resistance between two earth connections, it is 
to be noted, increases to a maximum as they are moved | 
apart, the maximum resistance being reached at from 
6ft. to 10ft. This is shown to some extent by the measured 
resistance between No. 1 and No. 2 in Table I., which is 
12.2 ohms, although the sum of the individual resistances | 
is 23.6 ohms. } 

Resistances Nos. 1 and 2 being so close together, it was | 
thought preferable to calculate resistances Nos. 3, 4 and 5 | 
individually and later to calculate Nos. 1 and 2 by testing | 


them in series with one of the others whose resistance had 
been found. From Table I. it will be noted that the 
total ohmic resistance of earth connections Nos. 3 and 4 
is 23.1 ohms, the resistance of connections Nos. 3 and 5 
32.1 ohms, and the resistance of connections Nos. 4 and 5 
24.3 ohms. If we substitute X Y Z, for 3,4 and 5, then 


X+Z 32.1 
X+Y¥ 23.1 
Z z=. 9 

Y+2Z 24.3 


22 33.3 

Z 16.65, or 
practically 16.7, as shown in the table, the letter Z repre- 
senting resistance No. 5. 

Having thus determined the resistances Nos. 3, 4 and 5, 
the resistances of connections Nos. | and 2 were tested 
against those already known and their resistance deter- 
mined. The same tests indicated in Table I., which were 
made with a pressure of 110 volts, were repeated at two 
higher pressures, viz., 220 and 1100 volts, and it was 
found that the resistances were less than when tested 
at 110 volts. This is probably due to the fact that the 
temperature of the earth was raised by the additional 
energy. dissipated. The pressure of 1100 volts was 
impressed directly upon the connections 1, 4 and 5 imme- 
diately after the first test, and it was maintained sufficiently 
long to bake them out thoroughly, the idea being to 
determine whether this would permanently impair the 
effectiveness of the earth connections. Three months 
after the first test was made other tests at 230 volts were 
carried out on the same earth connections, and the results 
are given in Table II. It will be noticed that the baking 
had not caused permanent damage. On the contrary, the 
resistance has materially decreased. 


TABLE II.—Tests at 230 Volts. 








Number of Resis‘ance of Calculated 
earth connections earth connections resistance of each earth 

in series, in series. connection 

| and 2 a 2.8 ohms .. No. 1— 6.42 ohms 
land 3 sys) ey ee ae No. 2— 6.5 ” 
land 4 = wh cae ae N.3—8.8 ,, 
land 5 aa) ns:, low PGI “a ‘ as 6} 
2and 4 si ee Gk ee “es re 
2and 5 rove eS ae 

3 and 4 O maaan 

3 and 5 me «4 

4and 5 ” 


After this test connections Nos. 1 and 5 were baked out 
by impressing 1100 volts on them for forty minutes, the 
average current used during this period being 60 ampéres, 
or, roughly, 60 kilowatts. Later a third test was made, 


|} and the results of this test are given in the following 


table :— 
TABLE III.—Tests at 230 Volts. 
Number of Resistance of Calculated 
earth connections earth connections resistance of each earth 
in series. in series, connection. 
land 2 cs ee se) SD: .. No. 1—8.72 ohms 
land 3 Seno eae lL ae 
3 and 2 is. Bet a af Se 68 oe ne oo 
2and 4 a” Ga oe ee oe oe 26) ea 3a Oe a 
land 4 ee oe) ph. ee oe, ce ED 99 
3and 4 56.) we ne) EE, ob 
land 5 ha oe ee Le 
2and 5 Mk 0a), ee Fed 
8 and 5 18.81 ,, 
4and 5 17.68 ., 


For a week or ten days prior to this test there had been 
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no rain, consequently the ground was rather dry. The 
resistances, however, were quite low; in fact, much 
lower than is generally considered necessary. In any 
case, there is not manifest any deterioration such as 
might have been expected, after the earth connections 
had been baked out on more than one occasion. 

As earth connections of this form offer low resistance, 
are easy to install, and are apparently permanent and 
inexpensive, Mr. Rettew concludes that they are to be 
recommended, and he gives in his article a description 
of how such earth connections should be made. A 
2in. pipe is driven 5ft. into the ground and then pulled 
out. The hole thus formed is filled with rock salt and 
a piece of jin. galvanised iron pipe 12ft. long is then 
driven through the 5ft. of salt and 5ft. further into the 
ground. 
pipe, which is then cut off and threaded and an additional 
length of 10ft. or more screwed on. When earth connec- 
tions of this character are placed at the bases of poles 
it is necessary to place each pipe 18in. or 2ft. from the pole, 
so that the pipe cutter and stocks and dies can be operated 
with ease. 

A trench is dug from the pipe to the pole. The pipe 
is bent into the trench and the projecting end bolted to 
the pole. This brings the top of the pipe approximately 


l0ft. above the ground, and it is cleated at intervals | 
These brass couplings |, * aay . 
They are similar | to interest those countries in the use of North American coal. 


to the pole by brass couplings. 
are specially made for the purpose. 
to ordinary pipe couplings, except that a lug is cast on 
the side and drilled to receive the wire which is to be 
earthed. This arrangement, Mr. Rettew considers, 
far superior to the practice of fixing a cap to the top of 
the pipe, as it permits rain water to enter the pipe and 
run down into the earth, where it increases the conductivity 
of the soil. The salt inside the pipe is dissolved and 
permeates the soil. Salt, the author states, is essential 
where a low earth connection is required. 


because it has little or no destructive action on the pipe. 
Experience with this form of earth connection has 
demonstrated that it is durable, for after three years’ use 
the pipes show practically no deterioration. It is customary 
to paint the pipes to make them harmonise with the pole, 
and this assists in preserving the pipe at the ground level. 








LATHE FOR BORING 6-INCH SHELLS. 


THE illustration above represents an Ilin. lathe which 
has been specially designed by Geo. Richards and Co., 
Limited, of Broadheath, Manchester, for boring shells 
up to 6in. diameter. It has a bed 12ft. long, 19in. wide 
across the surface, and 13}in. deep, on which is mounted 


a back-geared headstock giving a range of nine speeds to | 


the spindle. The cone is of large diameter, having three 
steps to take a wide belt, and there are two sets of back 
gearing actuated by a lever and sliding gears, the latter 
being enclosed in a box. The spindle has a front bearing 
din. diameter and has a hole 24in. diameter through its 
entire length. The bed carries a massive carriage, which 
can be moved along it by a rack, pinion and pilot wheel. 
It can be clamped in any position to suit the length of 
Shell being dealt with. On the upper part of this carriage 
is a slide, the end of which is arranged to receive a boring 
bar, and has automatic feed of 3ft. 9in. Four rates of 
feed are possible through the medium of change wheels 
at the end of the bed, and a drop worm is fitted so that 
the feed can be instantly tripped and the boring bar 
rapidly withdrawn by hand. A geared pump is fitted 
for delivering a copious supply of water through the 
hollow boring bar to the tool, the cuttings and surplus 
water being collected in trays placed beneath the bed. 
From the trays the water is returned to the reservoir for 
re-use. The total weight of this lathe is four tons. 








TuE following was circulated from Berlin by wireless :— 
Holland has ordered the construction of two 7000-ton 
cruisers to be built in Holland under the supervision and 
responsibility of the Germania shipbuilding firm, of Kiel. 


The hammering naturally batters the top of the | 


is | 


Other electro- | 
lytic agents can, of course, be used, but salt is preferable | 


PROSPECTS FOR ENGLISH, AUSTRALIAN, AND 
UNITED STATES COAL IN SOUTH AMERICA. 


Witu the outbreak of the war in Europe, the 
American newspapers were enthusiastic over the 
prospects of securing a larger share of South American 
business, a business that has been persistently 
neglected in the past. Commercial expeditions were 
planned—and one or two actually made. Then the 
effervescence subsided, and heed was given to those 
who pointed out that while the field was a promising 
one, it presented difficulties and special conditions. 
It is not a field to be captured easily and needs very 
special attention if it is to become remunerative. 

This cautionary aspect was presented at the annual 
meeting of the International Railway Fuel Associa- 
tion at Chicago, in May, in a paper by Mr. J. W. Hardy, 
agent for a Kentucky coal company, who had visited 
Chile and Peru with a view of developing business 
in American coal. The following portions of his 
paper which deal with the commercial side of the 
question should be interesting to the coal trades of 
England and Australia. 

During the autumn of 1914 I went to South America to try 


The Chilean Government having advertised for tenders for coal 
for the railways, I went direct to Chile. That country under 
normal conditions uses about 3,000,000 metric tons of coal 
annually, about half of this coming from foreign countries, 
while the other half is produced at home. The indications 
point to an increasing demand for foreign coal to keep pace with 
the development of the country, as only about 2 per cent. of 
the world’s coal supply is south of the Equator. The consumption 
has been about half of normal since the start of the war in 
Europe. 

Their local coal has physical characteristics similar to Illinois 
or Oklahoma coal, but it is considerably lighter and they use 
more of it to do the same work than they do of either Welsh or 
Australian coal. The Chilean ships have their coal carefully 
weighed to them and claim they use about 25 per cent. more of 
it than they do of foreign coal. Chilean methods of mining and 
preparation are very faulty. The coal is delivered to the con- 
sumer very dirty and the excessive use of explosives is shown and 
complained of there, the same as it is in the United States. 
The Government railways during 1913 and 1914 have been 
making a vigorous fight on poor preparation among the home 


| Operators. 


Their specifications were drawn up in such @ way as prac- 
tically to exclude North American coal. Their requirements 
would mean a price of about £1 per 2000-lb. ton for coal of 
12,800 B.T.U. In addition to this, 5 per cent. moisture, 15 per 
cent. ash and 2 per cent. sulphur were the maximum, with a 
further limitation of 15 per cent. screenings through a }in. 
bar screen set at an angle of 45 deg. The test to determine the 
percentage of screenings was made by taking a given sample, 
say, 20 tons, from a given amount and throwing it up against 
the screen with shovels. If more than 15 per cent. went through 
the screen it was below specifications and optional with them 
whether they would receive it or not. 

They have used briquettes to some extent in Chile until the 
European war started, and prefer them to coal and pay about 
10 per cent. more for them. They prefer to handle them, and so 
do the ship people prefer them as freight, as they can be loaded 
and unloaded more rapidly and with less waste. 

Peru is not developing her fuel supply to the same extent, 
and uses much less coal than Chile. The only coal being mined 
in Peru is by the Cero de Pasco Mining Company, and that is of 
such inferior grade that they discontinued its use on the loco- 
motives ; it clinkered badly and ran over 20 per cent. ash, 
fusing at a very low temperature. There has recently been a 
discovery of a large body of coal in northern Peru, known as 
the Oyon field, but it is not developed on account of transporta- 
tion difficulties. This coal is semi-bituminous, low in ash and 
moisture, contains a good proportion of volatile and is high 
in fixed carbon. It is an excellent steam coal, quick of ignition 
and develops heat rapidly. There is but one port on the west 
coast of South America—Callao, Peru—where ships can go up 
to a dock and unload ; at all others everything is unloaded in 





lighters and then handled to shore by hoists. 

Imagine how much New River or Pocahontas coal would not 
go through the Chilean }in. screen after all these handlings and 
| being industriously shovelled on to the screen to see that it is 
| properly tested. What is wanted in South America is a hard, 

bright, lumpy coal that will stand numerous rough handlings 
with the least possible breakage ; a coal that stores well, with 
little danger of spontaneous combustion and as little deteriora- 
tion as possible. A coal that is reasonably free from clinkers 





on account of their using stationary grates ; a coal that can be 
placed on — in the most serviceable condition, as it is 
only the usable heat that is of any value to the purchaser, and 
it is a long way to haul coal. The preparation of Welsh and 
Australian coal is far superior to the preparation of our American 
coal and the purchaser comes nearer to getting all coal than 
anything I have ever seen before. 

Freight rates are cheaper from Australia than they are from 
the United States. Coal is placed on ships at 10s. per metric 
ton and taken across in sailing vessels at from 18s. to 20s. per 
ton freight charges; English coals at 4s. to 6s. higher. The 
freight cost to get North American coal down there is consider- 
ably more than this. The toll through the Panama Canal is 
5s. per 100 cubic feet of carrying capacity, so it costs about 
2s. 6d. per ton to get coal through the Canal. The best ocean 
freight rate to the west coast would be between 20s. and 25s. 

rton. Sailing vessels cannot follow the coast as they would 
ike to do; but must go nearly to Australia and then to South 
America on account of adverse air currents. 

On the Chilean Government Railways the enginemen as a 
rule are economical in the use of coal. The coal is well prepared 
as to size, and it is the only place I ever saw where they do not 
overload the tenders. They just put on about coal enough in 
the pit of the tender to make the trip comfortably and safely. 
The firemen shovel out of a little hopper several inches above 
the deck, the same as on some Vanderbilt tenders. Their 
standard shovel has the blade 18in. long, 6in. wide, 2in. deep, 
and has a handle 53in. long with a little knob on the end. These 
shovels hold 7 Ib. to 9 lb., and are very inconvenient to handle. 
The fire doors are very small and are left open nearly all of the 
time. There is a deflector just above the door on the inside 
set at an angle of about 30 deg., which throws the currents of 
cold air down on top of the fire, so there is apparently no bad 
effect on the flues from leaving the door open. They never shake 
the grates because they are all stationary. They put the coal 
in about as it burns, and it is astonishing to see how little is in 
their fire-boxes at the end of the run. 

I bring some of these things up because of the numerous 
articles in the newspapers about the great possibilities of our 
walking away with all of the South American trade. We need 
educating in these matters more than do the people in South 
America. To do business extensively with South America we 
must establish banking facilities with them. We must extend 
long credits. We must teach them the American dollar instead 
of the English pound. We must find a home for their exports ; 
their regular markets are now closed and, as their revenue is 
largely from exports, how can they buy or pay unless they can 
borrow or sell? Representatives must go down there and live ; 
learn the language, customs and habits of the people, their 
needs and requirements. And when this is all done, most of 
your new South American business will be of a temporary 
nature, because the English are established down there. They 
have financed and developed those countries; many of their 
firms are a century old. They are a vital part of the organisa- 
tion. They buy the raw materials from those countries and 
send it home and it is worked into the finished product where 
the labour charges are much less than ours and returned to 
South America and sold for more raw material. They own all 
of the dock and shipping facilities and can beat us by far on 
low freight charges. Australian coal can be sold on the west 
coast of South America for nearly 4s. per ton less than we can 
make deliveries, and this is especially true without return 
cargoes for us. So how can you walk away with the South 
American trade ? 

The only way we can hope to do a coal business down there 
is to have storage and dock facilities so we can have a supply of 
coalon hand. They are too far away from the base of supply to 
figure on deliveries from ships for current use. They work under 
different weights and measures, so it is up to us to get educated, 
and when things are back to normal again most of this South 
American trade will drop back in its old channels, because it 
belongs there. European countries created those channels and 
conditions and they will be very difficult to get away from. 
The following table shows coal tonnage imported from United 
States and Great Britain respectively by some of the principal 
countries of South America during the year 1913. From this it 
is apparent that we will have to make very rapid progress to 
bring even a respectable proportion of this business to this 
country. 





caer by 
U.S.A. Great Britain. Total. J.S.A. 
Metrictons. Metrictons. Metrictons. Per cent. 
Argentina . 38,834 .. 3,768,911 .. 3,807,745 1.02 
Brazil . 236,159 1,820,874 .. 2,057,033 11.53 
Chile. 112,491 618,217 .. 730,708 15.39 
Uruguay 4,400 974,750 979,150 -45 
391,884 .. 7,182,752 .. 7,574,636 5.17 








THE ROYAL ENGINEERS. 


We think it is but fair to that branch of military 
engineering which is most closely in association with our 
profession to put on record in these pages the praise that 
has been bestowed upon the Royal Engineers in Sir 
John French’s despatch of October 15th. The Com- 
mander-in-Chief writes :— 

I have on previous occasions called your Lordship’s 
attention to the admirable work of the corps of the Royal 
Engineers. This work covers a very wide field, demanding 
a high standard of technical knowledge and skill, as well 
as unflagging energy ; and throughout the supreme test 
of war these qualities have never been found wanting, 
thus reflecting the greatest credit on the organisation of 
the corps as a whole, and on the training of the officers 
and men individually. The spirit which is imbued in 
all ranks from the base ports to the front trenches and 
beyond is the same. No matter where or how the 
personnel of the corps has been employed, devotion to 
duty and energy have been ever present. 

In this despatch I wish particularly to draw attention 
to the work of the field units and army troops companies, 
which must almost invariably be performed under the 
most trying circumstances by night as well as by day. 
Demanding qualities of whole-hearted courage and self- 
sacrifice, combined with sound judgment and instant 
action, the work of officers, non-commissioned officers 
and men has been beyond all praise. The necessity for 
skilled labour at the front has been so continuous that 
Royal Engineer units have frequently been forced to forgo 
those periods of rest which at times it has been possible 
to grant to other troops ; but, in spite of this, they have 
responded loyally to every call on their services. 
Notwithstanding the heavy casualties sustained by all 
ranks, the esprit de corps of the Royal Engineers is such 
that the new material is at once animated by the same 
ideals, and the same devotion to duty is maintained. 

I desire to call your Lordship’s attention to the splendid 
work carried out by the Tunnelling Companies. These 
companies, officered largely by mining engineers, and 
manned by professional miners, have devoted themselves 
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whole-heartedly to the dangerous work of offensive and | 
defensive mining, a task ever accompanied by great and | 
It is impossible within the limits of a | 


unseen dangers. 
despatch to give any just idea of the work of these units, 
but it will be found, when their history comes to be written, 


that it will present a story of danger, of heroism, and of | 
difficulties surmounted worthy of the best traditions of | 
the Royal Engineers, under whose general direction their | 


work is carried out. 








AMERICAN RAILWAY TANK WAGONS FOR | the market. 


WINE. 


Among the railway rolling stock exhibits at the Panama | the home trade and for export. 











PROVINCIAL LETTERS. 


| THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron and Steel Trade. 

THE week has seen a further accession of strength 
to the iron and steel trade, and in every branch there is 
| confidence that a maintenance of strength is assured. 
| The Government demand for steel is the great stay of 
But supporting it are the requirements of 
| Government contractors for all classes of iron, and in 
| addition an active and unsatisfied demand for metal for 
With American steel- 


Pacific Exhibition in San Francisco are some interesting masters at date having to refuse business owing to their 
tank wagons used¢for handJing wine produced at the | already heavy commitments, the position is increasingly 


California vineyards. 
a horizontal cylindrical tank of tongued and grooved wood 


staves with wooden heads, and a wood stave manhole or | overseas customers. 
The tanks are bound with round iron bands, having | finished iron and steel can afford to pick and choose their 


dome. 


One type of wagon consists of | stringent. 


Midland and Staffordshire steelmasters, how- 
ever, have small chance of accommodating any of the 
Producers of finished and semi- 


| 


their ends threaded and connected by sleeves and nuts. | customers. In many descriptions of material the demands 


The staves are of California redwood, and the construction 
is similar to the long lines of wooden water pipe used 
extensively for waterworks and hydro-electric plants. 


of the war engross practically the whole output. Firmness 
| in prices is a characteristic of every branch of the market. 


| But for lack of labour in many of the mills and forges, 


The underframe consists of a pair of steel sole-plates close | the stringency in quotations would be much more acute 


together, having cross pieces on top to form saddles for the 
tank, and two cross pieces beneath to rest on the bogies. 
T hese cars are shown in the above illustration. 

The other type of wagon resembles a large American 
covered wagon or box car, but contains six vertical 
cylindrical tanks of wood stave construction. The wagon 
is 40ft. long, 8ft. 6in. wide, and 8ft. high, inside measure- 
ments. On one side is a door 2}ft. wide. On both sides 
are double doors 7ft. 6in. wide, but these are used only 
when installing or removing the tanks, and they are barred 
on the inside. On the roof are three hatches for access to 
the tanks. The car contains six tanks, which, like the 
cylindrical tank wagon, are insulated with a felt jacket to 
provide against extremes of temperature. It is desirable 
to keep the wine as nearly as possible at a uniform tempera- 
ture, and this is done more easily with wooden tanks than 
with steel tanks. The use of the six separate tanks is a 


special convenience in supplying dealers desiring several | but special prices are frequently conceded. 


varieties of wine. 


These cars have a pair of plate girder centre sills, or sole- | iron. 


plates, and are mounted on the ordinary bogies used for 
large goods wagons. 

The development of these cars is of interest. Up to 
some fifteen years ago wine barrels of white oak staves 
were generally used, but as the cost was 10s. per barrel 
and steadily increasing, the wine interests began to look 
for some new vessel. No other wood gave satisfactory 
results, and the glass enamelled steel kegs used by some 
American breweries were not approved for wine. In 1904 
one of the California wineries used 180-gallon barrels— 
called puncheons—of white oak staves for handling wine 
between the wineries and the dealers. They were carried 
by rail, but involved carting by dray, which was costly 
and resulted in great damage to the barrel, owing to the 
difficulties of handling such a heavy and bulky package. 


mi £12 10s. 


| to £11 5s. 


than it is. The books of most manufacturers are full 
beyond the end of the year, and others have the option 
| to accept orders up to next June. Several of the larger 
South Staffordshire iron and steel firms come under 
Government control during the next few days. 


Iron Prices. 


In several directions quotations for finished iron 
| are again advanced. Bar makers are able to command 
something more than the standard rates owing to disparity 
| between supply and demand. Makers have so little to 
| sell after military requirements have been met that they 
have no choice but to reject many offers which reach them. 
| This week more mills engaged in the production of best 
| bars have been brought under Government control. 
| The official basis for marked bars remains at £12 10s., 
Merchants 
| with any supplies to sell can realise £13 10s. for the same 
North Staffordshire bars are moving up again, 
and the basis has been formally re-adjusted in corres- 
pondence with the appreciation. Leading makers now 
South Staffordshire unmarked bars of 
medium quality fetch £11 15s. to £11 17s. 6d., the market 
being stiffer. Nut and bolt iron realises from £11 2s. 6d. 
delivered in the Darlaston and Wednesbury 
district. Mill-owners have a good weight of orders on 
hand. For small rounds business is done at £11 7s. 6d. 
Hoops are fully 10s. per ton dearer, making them £13 10s. 
to £14 per ton—generally the latter—in sympathy with 
the £1 advance declared last week in this class of iron in 
Lancashire. Tube strip is quoted £12 to £12 10s., and 
nail rods £14. There was some considerable variation 
to-day—Thursday—in Birmingham on the ironmasters’ 
exchange in the quotations for galvanised sheets. It 


The next step was to mount some of these puncheons | probably arose from the fact that one or two firms have 


permanently on a platform wagon and use them to deliver 
wine into the stores of dealers having railway sidings. 


Later they were put in covered wagons as a protection | almost prohibitive figures. 


against pilfering. In 1905 an experimental wagon was 
built and fitted with four vertical steel tanks lined with 
porcelain and holding about 2000 gallons each. Steel 
horizontal tanks—or tank wagons—were tried also, being 
lined in the same way. The wood tanks are considered 
preferable, however, and they need no lining. 

The cars handle the raw wine which is made at the 
wineries, the fermenting and refining being done in the 
cellars of the wine dealers. An electric pump with hose 


coupled to a pipe on the tank quickly discharges the wine 
from the tanks and delivers it to the dealers’ tanks or vats. 
The cars described above are used by the California 
Wine Association. 


considerable stocks of certain sizes of sheets on hand and 
are anxious to dispose of them. Sheet (steel) bars were at 
Spelter, too, was again in the 
region of £80, representing an increase of about £4 per ton. 
Because of these increases, an advance in galvanised 
sheets on the week of about £1 was to-day fairly general, 
making the value for export about £20, and in the home 
market 10s. more. Black sheets were at £12 to £12 5s., 
with 5s. more asked for corrugated, and a further £1 if 
they were wanted painted, or £13 10s. per ton. Fencing 
wire and barbed wire, as I showed a fortnight ago in this 
letter, is greatly increasing in price, through the scarcity 
of wire rods and the huge war demand. Galvanisers note 
with interest that the total value of galvanised sheets 
exported last month is returned at £383,565, which 
compares with £435,104 in October last year. The ten 





months’ exports to the close of October this yeur are 
valued at £4,093,068, against £6,593,420 ingthe first ten 
months of 1914. Stamping sheets were quoted to-day 
on change at £14 to £14 10s. ; finished black plates, £15 10s. 
to £16 ; lead-coated sheets, £19 10s. to £20 ; tinned sheets 
charcoal, 36s. per cwt., and tin plates, coke, 26s. per box. 


Pig Iron. 

Pig iron generally is dearer, but smelters are 
deprived of any ground for congratulation from tho fact 
that coke has advanced from 4s. to 5s. per ton. A inore 
healthy relation has been restored between supply and 
demand. With coke held for higher rates, and cost of 
production generally increasing, pig iron consumers seem 
persuaded that it is dangerous to leave requirements 
uncovered, and buying has latterly been on a |vtter 
scale. Sellers to-day—Thursday—in Birmingham were 
very firm in every department, and most of the cheaper 
grades of forge iron registered advances. For Northam) ton. 
shire, consumers reported purchases at 65s. 6d., but there 
were no quotations below 66s. 6d., and 68s. 6d. was heard, 
No. 3 foundry was quoted 70s. to 71s. Derbyshire pro. 
ducers were relatively stronger, 69s., 70s. and 71s. being 
asked for grey forge quality, and 73s. and 74s. for No. 3 
foundry. No great amount of business was put through 
at these abnormally high figures, however. For South 
Staffordshire irons there was not much demand, but 
makers wanted more money than last week. Staffordshire 
common forge iron was held for 66s., and part-mine forge 
was valued at 68s. 6d. to 69s. 6d. The higher grades of 
local pig iron were unaltered at 102s. 6d. for hot air all 
mine ron, 130s. for special all-mine qualities, and 150s. for 
cold-blast iron. Hematites are quoted £5 5s., and spiegel 
iron £8, this last being an increase of 10s. per ton. 


Steel Trade.] 


In finished steel, price is a secondary consideration 
to delivery. Consumers are ready to pay very high 
prices if they can arrange for supplies to tide them over 
the immediate pressure. Orders are only accepted subject 
to the exigencies of makers. Extraordinary premiums are 
being offered for deliveries of the very small supplies of 
commercial steel available. Makers able to offer immediate 
delivery this afternoon could get any price they liked. 
The demand for bars for shells and other Government 
work is very heavy. The comparative quietude as regards 
plates continues, and a further conversion of manufac- 
turers’ resources on to bars instead of plates is in progress. 
Billets are so scarce that prices vary very widely. Business 
was done to-day, at market at Birmingham, at £9 and 
upwards, as much as £10 being reported. Very little 
relief is obtainable from the United States. At £10 for 
native makes, which is absolutely a previously unheard-of 
figure, some South Wales makers were stated to have 
booked orders on the exchange, but the quotation was 
regarded as so very extravagant that it is not believed 
the buying was extensive. A few odd lots of American 
billets are on offer at prices which would certainly not 
tempt customers if price had not ceased to be a paramount 
question. Many buyers of billets are reproaching them- 
selves for not investing heavily when prices were about 
£7 5s. and material was abundant. High carbon billets are 
quoted £10 10s. per ton. 


Coal Trade. 


The on-coming of cold weather has greatly 
stimulated the demand for house coal in the Cannock Chase 





district, and merchants already find themselves in dilli- 
culties as to supply and transport. In the first stage the 
difficulty is to place an order with a colliery which is 
not fully booked up, and in the second to get the 
railway wagons out of the colliery siding and conduct 
them through the wharf. A large number of householders 
placed their orders in the late summer, but a still larger 
class seems to have been caught short, with the result that 
agents are deluged with orders they cannot fill. A return 
to warmer conditions may relieve the position somewhat, 
but it is already becoming apparent that if the public is 
not to go short of fuel during the winter months, the 
greatest economy will have to be practised. The demand 
for industrial fuels is very brisk, many manufacturers who 
postponed making their contracts having now come on 
to the market. Current prices are quoted, house coal 
lumps 21s. to 22s. per ton at the pit head, large kibbles 

also domestic—2ls., and large nuts 2us. Hand-picked 
large coal—domestic—is 18s. 6d., and cue-way coal 18s. 
per ton. Ironworks forge coal and ste..m fuel are quoted 
15s. to 16s. per ton. Indirectly the greater activity at the 
coke ovens has contributed to the shortage of stocks of 
coke in the Midlands, supplies which normally come here 
having gone to other markets which Yorkshire was supply- 
ing during the period when the embargo on the export ot 
coke reduced coking operations to a minimum. Coke 
supplies are now being obtained from far afield, even the 
Welsh coalfield, but many ironmasters are living only 
from hand to mouth when they should have considerable 
stocks on hand. Furnace cokes are still advancing in 
price, the increase charged to Midland pig iron smelters 
being something like 4s. to 5s. on the month. Current 
prices of hard furnace coke delivered to blast furnaces in 
this district mainly from the South Yorkshire and Derby- 
shire and North Staffordshire ovens are 24s. to 25s. per ton 
for good reliable qualities. Twenty-five per cent. of the 
miners in the North Warwick coalfields are already serving 
with the colours. Under these circumstances coalowners 
who are unable to maintain the normal outputs from the 
pits are peculiarly gratified at the important and deciding 
statement concerning colliers’ enlistments which the 
Home-office has issued this week. The department states 
that from this date forward men working at the face and 
also surface workers, including winding engine men, puinp 
men, and fitters and mechanics will only be accepted as 
recruits ‘on condition that they go back to work in the 
mine until they are called upon.”’ Meanwhile the men are 
to be given armlets to show that they have offered them- 
selves. Like the Birmingham City Council, the local 
governing authorities at Walsall have been unable to arrive 
at any agreement with the coal merchants for fixing the 
winter prices of coal. This week the Council has admitt ed 
its inability to arrange any limitation of price, but it 1s 
officially stated that ‘‘ an assurance was given on behalt 





of the merchants that there was no desire or intention to 
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exploit the public in any way, or to charge anything more 
than was necessary to cover pit head prices and allow a 
reasonable margin of profit for conveyance and handling.” 
The Shropshire Federation of Miners has resolved to pre- 
gent « motor ambulance car for use at the front at a cost 
of about £500, which is to be raised by a voluntary levy 
on the men spread over @ period of three months. 


North Staffordshire Trade. 


Business in finished iron in North Staffordshire is 
very strong. With matorial scarce and dear and plenty of 
orders on the books, prices have again moved sharply 
during the present week. ‘‘ Crown” bars have been 
advanced by another 5s, a ton, and whilst some makers are 
willing to accept £12 5s., others are refusing to book any 
order under £12 10s. Iron plates are from £13 5s. to 
£13 10s. a ton. There has been a sharp advance in the 
yrice of hoop iron, for which a general local price is now 
£14 10s.aton., The improvement in pig iron is maintained, 
and local smelters are in a much more favourable position 
than they were a month ago. The position in the steel 
trade is one of congestion. Leaving ordinary consumers 
entirely out of the question, there are so many orders on 
the books for shell steel and war material of different kinds 
that manufacturers are seriously in arrear with their work. 
To obtain the execution of an ordinary order is almost 
impossible. There is a strong and steady demand for fuel 
of all classes, and much more could be sold if it could be 
raised. 


Enlistment of Workers 


The fresh heavy enlistments of men continue to 
be a most important factor in Midland industry. Work- 
men and employers now realise that the time has come for 
a supreme sacrifice, and both classes are happily showing 
themselves prepared to make it. Manufacturers are 
interpreting the description “ indispensable” in a much 
more limited way, and the workpeople who remain are 
showing a greater readiness to speed-up production and to 
work longer overtime. Women, too, are now quickly 
adapting themselves to new processes, so that employers 
find that they can release more and more men of military 
age. This is happening in munition works as wel] as in 
concerns engaged in the ordinary way of trade. There are, 
however, complaints that men are taking advantage of 
employers’ sacrifices to sell their labour at higher rates— 
practices which the Munitions Tribunal would defeat but 
for the voluntary relinquishing of the men’s services by their 
employers. 


Coventry’s Activity. 


Government orders continue to absorb the work 
of all principal factories at Coventry, and new buildings 
are being erected. A couple of hundred more navvies 
arrive in the city next week in connection with the building 
of new factories, and, while the Council Electricity Depart- 
ment has on hand the putting in of additional plant costing 
£90,000, a proposal will be made at the next meeting of the 
City Council for a further expenditure of £30,000. The 
housing difficulty remains, and school-rooms are being used 
as lodging places for workers pending, at any rate, the 
erection of 600 Government-aided dwellings. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Buyers Looking Ahead. 

On the Iron Exchange on Tuesday there was a 
good attendance, and in pig iron, although there was 
little change in prices, foundry iron was in distinctly 
better demand. Consumers are evidently bent on pro- 
viding for contingencies and are exercising a wise dis- 
cretion, as Owing to higher coke prices and labour scarcity 
it is pretty certain that there will be no further drop in 
prices. Finished iron and steel tends upwards and 
favours sellers where deliveries are obtainable. There was 
not much change to note in manufactured copper, but in 
some cases tubes were higher. Sheet lead and English 
tin ingots showed no change. 


Quotations. 


Pig iron: Lincolnshire, No. 3 foundry, 75s.; 
Staffordshire, 72s.; Derbyshire, 73s. 6d. to 74s.; Middles- 
brough, open brands, 78s. to 78s. 6d. Scotch (nominal) : 
Gartsherrie, 88s.; Glengarnock, 86s. 6d.; Eglinton, 86s.; 
Monkland, 85s. to 87s.; Summerlee, 86s., delivered Man- 
chester. West Coast hematite, 120s. to 122s. 6d.; East 
Coast ditto, 120s., both f.o.t. Finished iron: Bars, 
£12 10s.; Lancashire hoops, £15; Staffordshire ditto, 
£l4; sheets, £13 to £13 10s. Steel: Bars, £13 5s. to 
£13 15s. (nominal) ; steel hoops, £14 10s.; boiler plates, 
£12 to £12 108.; plates for tank, girder and bridge work, 
£11 5s.; cold-drawn steel, £20; steel angles, £11 10s. per 
ton (minimum); English billets, Bessemer basic, £10 
(minimum); rolled steel joists, Association price, £10, 
open market, £11. Copper: Sheets, strips, &c., £107 per 
ton, small lots 134d. per lb.; rods, £107 per ton, small lots 
133d. per Ib.; tough and best selected ingots, £90 to £91; 
copper tubes, 133d.; solid-drawn brass tubes, 133d.; con- 
denser tubes, 15}3d.; condenser plates, 133d.; rolled 
brass, 123d.; brass turning rods (nominal); brass wire, 
13id.; yellow metal sheets, 13}d.; rods (nominal) ; 
sheet lead, £32 10s.; English tin ingots, £165. 


Lancashire Coal. 


There was a good attendance on the Coal Ex- 
change. Demand for house coal was well maintained, 
though there was no official intimation of change in prices. 
There was a better inquiry for slack and engine fuel, and 
it is evident that the output of this class is absorbed for 
manufacturing purposes. There is only a moderate 
business reported in shipping and bunkering coal. General 
quotations :—Best Lancashire house coal, 21s. 10d. to 
23s.; good medium house coal, 20s. 4d. to 2ls. 2d.; 
domestic fuel, 17s. 7d. to 18s. 7d.; screened steam coal, 
15s. to 16s. 6d.; slack, 12s. to 14s. per ton at the pit. 


The School of Technology. 


The Municipal School of Technology, like all 
other institutions of its kind, is suffering very seriously this 
session from the dearth of advanced students, most of 
whom are serving their country in various ways. 
Owing to this cause the number of students has been 
reduced to about a half of that in normal times. The 
school is, however, ‘‘ making good” in other directions, 
and the plant in the engineering workshop is running 
night and day, either on the production of munitions or 
in the training of volunteer munition workers. In addition 
to the usual tuition there has now been started a course of 
lectures on ‘‘ Modern Explosives,’ by Mr. P. Tainsh, 
F.1I.C., who was for some years engaged as chemist at the 
works of Nobels’ Explosives, Limited, and is now the 
chief chemist to Lever Brothers, Limited. The course 
is the outcome of the suggestions of a number of students 
who have been at the front and who have experienced 
difficulty in the handling of explosives owing to the 
ignorance of their nature on the part of those in charge 
of them. It was therefore proposed to Principal Maxwell 
Garnett that a course of lectures on the subject would 
be a distinct advantage to members of the Officers’ 
Training Corps as well as to others who were anxious to 
gain some insight into the composition, properties, and 
applications of the more important explosives in use for 
military work. Before commencing the course the 
permission of the War-office and the Ministry of Munitions 
was sought and granted. The lectures will deal with the 
manufacture and properties of black powder, nitro-cotton, 
nitro-glycerine, cordite, picric acid, trinitroteluol, and 
fulminate .of mercury; initiating, propulsive, and dis- 
ruptive explosives and methods of testing, handling, 
transportation and destruction. 


Dispute Owing to the Introduction of Female Labour. 


At two important engineering workshops in 
Salford, both of which are under Government control, 
troubles arose last week owing to the introduction of 
female labour to do work which had hitherto been per- 
formed by men and apprentices. In one case the dispute 
only lasted a day, but in the other instance work was 
brought to a standstill for five days, for although the men 
came into the works each day they refused to work. The 
trouble seems to have arisen because apprentices were 
removed from certain machine tools and their places 
taken by young women. The workmen state that girls 
can do nothing but stand by these machines, and their 
cutting tools must be set by-skilled men or partly skilled 
apprentices, by whom the actual care of the machine 
must be undertaken also. On the other hand, the 
employers are being urged by the Ministry of Munitions 
to engage women wherever possible on day shift: and 
men on night work. There is obviously no inducement 
to the firms to replace apprentices by young women 
either in the matter of cheapness or even in output, for 
some time at any rate. In face of this it would seem 
that Mr. Benn’s declaration at Mr. Lloyd George’s great 
meeting of engineers in Manchester that all obstacles to 
the increased output of munitions were to be swept aside 
by the workers, is not being loyally acted up to by those 
whom he is supposed to represent, and it is time that 
such action as that above described should be severely 
dealt with by the Munitions Tribunal. In this case the 
men’s representatives were informed by the Ministry of 
Munitions that penalties for infraction of the Act will be 
sternly imposed. 


Manchester Association of Engineers. 


Notices have been posted by the secretary of 
this society to its members announcing the unavoidable 
postponement of the next meeting from Saturday next 
to the 20th inst., when a paper will be read by Mr. 8S. L. 
Pearce, M. Inst. C.E., on ‘** The Proposed New Manchester 
Power Station.” 


Junior Institution of Engineers. 


At the first meeting, for this session, of the North- 
Western Section, a discussion on ‘* Business and Advertise- 
ment in Engineering,” was opened by Mr. M. Hird. The 
status of the commercial engineer was compared with 
that of the practical engineer, the former being described 
as a student of men—with no text-book for instruction— 
and the latter as a student of material, each, however, 
requiring to a certain degree the qualities possessed by the 
other. The author gave the opinion that, though stan- 
dardisation curtails the field for initiative, there is ample 
opportunity for advancement of qualified engineers who 
continually aim at doing more than the set tasks and 
attributed the higher salaries usually credited to com- 
mercial engineers, especially with large firms, to the fact 
that these engineers generally need to act without super- 
vision. Passing to advertising, Mr. Hird questioned the 
extent to which advertising may be considered legitimate 
from a moral point of view, and though believing engi- 
neering advertisements to usually come under the legiti- 
mate heading, he gave the opinion that great care would 
be necessary to prevent the injurious type from becoming 
prevalent as manufacturing enters more and more into 
engineering. 


More Labour Troubles Ahead. 


Since my last letter the wages difficulty in the 
weaving branch of the textile industry has been settled by 
the granting of an advance of 5 per cent. Now the dyeing 
trade seems likely to be involved in a deplorable strike if 
the employers stand firm against the demands of the work- 
people for advances in wages. Ata meeting held in Man- 
chester on Tuesday last a committee representing a number 
of unions and over 20,000 workers in the Lancashire dyeing, 
bleaching, and finishing trades decided upon a strike, and 
notices to cease operations will be issued forthwith. The 
demands are :—An advance of 3s. per week for men over 
eighteen years of age, 2s. per week for women and youths 
under eighteen years, and a 10 per cent. advance on piece- 
work rates. In the corresponding industries in Yorkshire 
advances have already been made, but the woollen trade 
has recently been enjoying something in the nature of a 
boom owing to the demands of the war, and forms no 
criterion of the conditions of the Lancashire cotton trade, 





which has been generally in a very depressed state. 





Barrow-1n-Furness, Thursday. 
Hematites. 


There is a strong market for hematite pig iron. 
The demand on the part of those making munitions of 
war is still increasing, and there is every prospect of this 
expansion continuing as more and more plant for the 
turning out of steel, &c., is put into operation. At Barrow 
alone the extensions at the works are considerable. To 
meet the growing demand for iron additional furnaces 
have been put into blast, and now there are 25 in operation, 
a larger number than has been the case for some time past. 
Prices are firm, with high-grade iron at 140s. per ton, and 
for mixed numbers of Bessemer iron the price is 120s. per 
ton net f.o.b. Warrants are idle at 100s. per ton net 
cash. The stores of warrant represent in the aggregate 
2120 tons. Ferro-manganese is at £20 per ton. 


Iron Ore. 


For iron ore there is a brisk demand, particularly 
for the higher qualities, and prices are high. Good average 
sorts are at 26s. to 33s. per ton net at mines, and the best 
ores run up 39s. per ton. Spanish ores are being imported 
at 26s. per ton delivered to West Coast furnaces. 


Steel. 


In the steel trade the activity in the departments 
on munitions of war is more than maintained. As regards 
the other branches of trade there is not a very brisk 
demand for commercial sorts of steel. The Barrow plate 
mills are still standing idle, and there is little business 
being done in either ship or boiler plates. The rail mill 
at Barrow is this week working on the single shift. Rails 
still stand at the recently advanced rates, with heavy 
sections quoted at £9 5s. to £9 10s. and light rails at £9 10s. 
to £10 per ton, the highest figures for many years. For 
heavy sections of tram rails there is a small demand, and 
the price is £9 15s. per ton. Billets are in steady request 
and are wanted for use locally and also on general home 
account, largely for munitions purposes. The current 
quotation is £8 10s. per ton, and hoops are at £14 5s. per 
ton, representing a fairly good trade. The mills at Barrow 
are busy, the work being done in the wire works, which 
are apart from the general steel plant of the Barrow Steel 
Works. Ship plates are at £10 to £10 2s. 6d. and boiler 
plates at £11 to £11 5s. per ton. 


Shipbuilding and Engineering. 


These trades present no new features. Every 
available man is being put on the work. At Barrow, 
such has been the drain on the local water and gas supplies 
for munition purposes, that the military authorities have 
taken over the Barrow Corporation gas and water under- 
taking, and in order to maintain a good supply of 
gas at the Barrow Shipyard, all the gas cookers in 
Barrow have been cut off from the supply. 


Fuel. 

The demand for coal is brisk, with good steam 
sorts quoted at 22s. 6d. per ton. East Coast coke is quoted 
at 32s. to 36s. per ton delivered, and is in brisk request, 
and Lancashire cokes are at 29s. per ton delivered. 


Shipping. 

The shipping trade is quietly employed for the 
most part. The exports last week included another 
shipment, 1770 tons of special pig iron, from Barrow to 
Rouen. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


General Conditions. 


THE state of activity in the staple industries 
of the North of England becomes more pronounced every 
day. Order books are full, but notwithstanding the 
utmost expedition and the necessity for Sunday employ- 
ment, there are arrears of delivery in many cases. In all 
steel and iron manufacturing departments the greatest 
activity rules, and enormous quantities of material are 
being turned out. There is not much passing in material 
for private manufacturing purposes; not that it is not 
wanted, but that it cannot be obtained. In the coal 
trade conditions are much improved. There is a very 
active demand for all descriptions, but owing to the 
shortage of labour in the mines, it is difficult to obtain 
anything like prompt deliveries, and, for several kinds of 
fuel orders, are much in arrear. The shipbuilding and 
engineering trades are busily engaged on important 
Government work and overtime is general. The revival 
in recruiting is having a serious effect upon many manu- 
facturing concerns, but employers generally are endeavour- 
ing to release as many men of military age as possible. 


The Iron Trade. 


Encouraging accounts continue to be given as 
to the course of the iron trade. Values are very firm, 
and in every branch there seems an absolute confidence 
that a maintenance of strength is assured for some time 
to come. The output is going into consumption prac- 
tically as soon as it is produced, and any local accumula- 
tions are temporary and due solely to the abnormal 
difficulties of transport. Owing to the scarcity of labour 
there is great delay both in the loading of vessels and the 
discharge of cargoes, while tonnage is scarce and sailings 
are irregular. The home trade is similarly handicapped, 
for labour is inadequate and there is a considerable lack 
of trucks. In all the circumstances, however, it is a 
matter of congratulation that the output is being got 
away as well as it is. The demand continues to be equal 
to the limited supply, and shipments are healthy and are 
proceeding with as much dispatch as the conditions 
permit. The home trade is rather better, and a consider- 
able amount of iron, though much less than in peace time, 
when it was sent by sea, is going to Scotland. There is « 
feeling in iron trade circles that should the trade expansion 
in America proceed much further, consumers may appear 
as buyers of Cleveland iron for the rates current might 
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make exports profitable. But that would, if carried 
to any extent, prove disadvantageous to home interests, 
because of the inflation of values that would result, and 
it is hoped the speculative expectations will not be realised. 


Pig Iron Prices. 


Business in the iron market this week has been 
on the quiet side, but the trade position continues very 
strong. Makers have made extensive sales of late at or 
around current levels, and there is at the moment no 
pressure to sell. Since the month opened the price of 
No. 3 Cleveland pig has not fallen below 68s., and this 
week it has again taken a decided upward turn. At 
present there are 29 furnaces on Cleveland pig, 25 on 
hematite, and 13 on special kinds of iron, a total of 67 
for the North of England. The general market quotation 
for No. 3 G.M.B. Cleveland pig iron is 68s. 9d., although 
small lots are said to be obtainable from second-hands 
at 68s. 6d. There is continued scarcity of No. 1, and 
sellers still ask higher prices than customers are usually 
prepared to pay, quoting 72s. 6d. to 73s. The result is that 
there is practically nothing being donein No. 1, consumers 
continuing to buy and use No. 3 in the place of the superior 
quality. No. 4 foundry is 68s. 3d. and No. 4 forge 67s. 9d. 


Hematite Pig Iron. 


The hematite pig iron trade continues to develop 
considerable strength. Makers are experiencing a full 
demand for their iron, and the whole of the output is 
going into prompt use. Locally the consumption is very 
heavy, steel makers and those engaged on war munitions 
having heavy requirements. A large tonnage is also being 
sent from this district to various parts of the country. 
Makers are all fully sold for the rest of the year, and prompt 
business, with the exception of occasional small odd lots, 
is out of the question. Business for January-April 
deliveries cannot be done under a minimum of 117s. 6d. 
for East Coast mixed numbers, and some makers are 
quoting even higher rates. 


Iron-making Materials. 


There is no change in the foreign ore position. 
Heavy deliveries under running contracts are coming 
forward and consumers are accordingly keeping out of 
the market. On the other hand, there is no pressure to 
sell on the part of merchants, who continue to quote 33s. 
for best Bilbao rubio of 50 per cent. quality ex ship Tees. 
Business, however, has not been recorded at a higher 
figure than 32s. 6d. For other ores, which are in special 
request, as much as 35s. has been paid. Coke is stiffer 
owing to the heavy export requirements. Sales have been 
made this week at 29s. for good medium furnace kinds 
delivered at the works, and this about represents the 
general seller's quotation. 


Manufactured Iron and Steel. 


Great activity rules in all departments of the 
manufactured iron and steel trades, and an enormous out- 
put is being maintained. The Government demand for 
steel is the great stay, but supporting it are the require- 
ments of Government contractors for all descriptions of 
material for the home trade, while there is a healthy 
demand on export account, chiefly for our Allies. The 
American manufacturers are reported to be turning down 
business owing to already heavy commitments, with the 
result that almost every market in the world is endeavour- 
ing to place orders for material in this country. So busy 
are producers in this district, however, that they are not 
in @ position to deal with any overseas customers, except- 
ing, of course, the allied Governments. The whole of the 
steel works on the North-East Coast are under Government 
control, and firms find the utmost difficulty now in placing 
orders for even small quantities at the most extravagant 
prices. Expeditious production is urged by the Govern- 
ment officials, but notwithstanding a great volume of over- 
time deliveries in many cases are in arrears. Prices of 
all descriptions of iron and steel are firmly held, and show a 
marked upward tendency. The following are among the 
principal market quotations : Common iron bars, £12 to 
£12 2s. 6d.; best bars, £12 7s. 6d. to £12 10s.; best best bars, 
£12 15s. to £12 17s. 6d.; packing iron, £8 10s.; iron ship 
angles, £12 ; iron ship-plates, £10 ; iron girder plates, £10 ; 
iron, ship, and girder rivets, £13 10s. to £13 15s.; steel bars, 
basic, £11 15s.; steel bars, Siemens, £11 15s.; steel ship- 
plates, £10; steel boiler-plates, £11; steel ship angles, 
£9 15s.; steel sheets, singles, £11 15s. to £11 17s. 6d.; steel 
sheets, doubles, £12 to £12 2s. 6d.; steel joists, £9 17s. 6d. 
to £10; steel hoops, ordinary gauge, £11; steel strip, 
£10 15s. to £10 17s. 6d., all less the usual 2} per cent. 
Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron pipes, 1 fin. 
to 2}in., £7 5s. to £7 15s.; 3in. to 4in., £6 12s. 6d. to 
£6 17s. 6d.; 5in. to 8in., £6 7s. 6d. to £6 10s.; 10in. 
to 16in., £6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d. f.o.r. at makers’ works. Iron and 
steel galvanised corrugated sheets, 24 gauge, in bundles, 
are quoted at £17 10s., less the usual 4 per cent. 


Shipbuilding and Engineering. 


The position of affairs in the shipbuilding trade 
on the North-East Coast does not show any material 
change. The concentration of effort so far as the working 
forces are concerned is still, of course, directed to naval 
requirements, and only a small number of yards can devote 
any attention to mercantile tonnage. The difficulty 
experienced in obtaining material from the steel works 
is also a factor in the slowness which marks the operations 
on much of the mercantile tonnage in hand. At the 
present time there are under construction on the North- 
East Coast 200 vessels of the merchant type, with a total 
gross tonnage cof 632,000, as compared with 201 vessels of 
614,200 tons at the end of June, and 225 vessels of 674,541 
tons in November last year. These figures, are, of course, 
no measure of the shipbuilding activity, but rather an 
indication of the mercantile work in the stocks to be pro- 
ceeded with after naval requirements have ceased to 
absorb all energies. It will be seen that the tonnage being 
built is not much below what it was a year ago, but when 
the rate of launches is compared with a year ago the con- 


average per month in 1914 was 23,800 tons, whereas this 
year it is only 9900 tons. Thus the launches of mer- 
chant ships on the Wear alone are less by 13,000 tons per 
month than they were for the same period of last year. 
The engineers, machinists, and constructional firms are 
heavily engaged, and likely to be so for some considerable 
time to come. 


The Coal Trade. 


In the coal trade the general tone is rather 
towards further improvement, and supplies on offer are 
rather scarce. There is a well sustained demand, and with 
only moderate supplies available for the next two or three 
weeks holders are inclined to keep off the market. Tonnage 
is coming forward in greater volume than expected, and 
in this respect prospects are much brighter. Business 
promises to be a good deal brisker in consequence. Last 
week the shipping trade especially on the Tyne, was very 
slack, but this was due to the stormy conditions at sea. 
The trade at Tyne Dock was much below the average, the 
shipments of coal and coke totalling some 86,000 tons, 
instead of a quantity running into six figures, as has been 
the case for some time past. Since the beginning of 
November there has been quite a ** mix-up” as regards 
the issue of licences for export, but this is probably due 
more to the fault of the exporters than the issuing depart- 
ment. The War Trade Department has made it neces- 
sary for a revised form of application to be used, and many 
exporters have been using the old procedure, with the 
result that there have been many vexatious delays. It is 
now announced by the War Trade Department that as 
applications are still being made on the old form, it is 
advisable to warn exporters that their applications cannot 
be considered by the Coal Exports Committee unless the 
new form, containing a declaration that the proposed ship- 
ment is in pursuance of an existing contract or in execution 
of a definite order, is used. Any application received on 
the old form will, therefore, be returned. Best steams 
are scarce, and held for 6d. advance. There are still 
speculative buyers of steams for the first quarter of next 
year. Steam smalls are plentiful, but sellers decline to 
make any concessions. Coking and smithy fuel is in fairly 
active request and steady. The cold weather of the past 
week has greatly stimulated the demand for house coal, and 
prices are firmly held. Gas coals are moving off freely at 
late values, and all classes of coke are in good request and 
steady in price. Quotations are as follows :—North- 
umberlands: Best Blythes, 19s. to 19s. 6d.; second 
Blythes, 16s. 6d.; unscreened, 15s. to 16s.; best smalls, 
lls. to lls. 6d.; households, 20s.; Tyne prime steams, 
19s. 6d.; Tyne second steams, 17s.; special Tyne smalls, 
13s. 6d.; ordinary steam smalls, 10s. 6d.; bunkers, 15s. 6d. 
to lés. Durhams: Best gas, 19s. to 19s. 6d.; second gas, 
16s. 6d.; special Wear gas, 20s.; smithy, I6s. to 17s.; 
coking, unscreened, l6s. to 17s.; coking, smalls, I6s. to 
16s. 6d.; ordinary bunkers, unscreened, 16s.; best bunkers, 
16s. to 17s.; foundry coke, 32s. 6d. to 37s. 6d.; furnace 
coke, 28s. 6d. to 30s.; gas coke, 27s. to 30s. 





Durham Miners’ Wages. 

The Durham Coal Trade Conciliation Board met 
this week for the regulation of the wages of the miners of 
the county for the ensuing three months. At the August 
meeting of the Board the wages stood at 68} per cent. 
above the basis of 1879. It was agreed that an advance 
of 11} per cent. be given, including the 5 per cent. balance 
remaining from the special advance recently granted. 
This means a present advance of 6} per cent., bringing 
the wages up to 75 per cent. above the basis of 1879. 








SHEFFIELD. 
(From our own Correspondent.) 
The Problem of Port Congestion. 


Two points which are of very considerable 
interest to Sheffield manufacturers are the opening of the 
Russian port of Ekaterina and the appointment of a 
committee to inquire into the question of congestion 
at docks and ports. The two matters are, of course, 
closely allied. The opening of the port of Ekaterina 
may have a considerable influence in relieving some of 
the port congestion, for Ekaterina is nearer to us 
than is Archangel, and is provided with more modern 
loading and unloading equipment, with a new double set 
of rails to Petrograd. Moreover, Archangel is already 
closed to ordinary traffic; whilst there is, I understand, 
an enormous tonnage of steel and steel manufactures 
awaiting shipment to Russia. Turning now to the 
second matter. The congestion now prevailing is con- 
siderable, and every week seems to increase it. It 
is to be hoped that some solution will be the outcome of 
the latest inquiry. It is not a time for academic discussions 
listened to with more or less interest from the recesses 
of very easy armchairs. Rather than that, it would be 
better to appoint half a dozen practical transport men at 
each congested centre, each group working in touch with 
the other, and with instructions to find a solution of the 
problem—and quickly. I believe it would soon be done. 
At all events, any improvement would be acceptable. 
Matters stand at present something like this: A steamer 
is due to be berthed on a certain day and is brought along- 
side. Manufacturers here are informed that they may 
forward goods consigned by that vessel and they do so. 
But by the time the goods have reached the port that 
particular boat has been commandeered, perhaps, by the 
Government, and there the stuff must remain, piled up 
with other accumulations until another vessel can be founds 
Or, it tnay be, the steamer is not commandeered ; but, for 
some unexplained reason, her sailing is suddenly postponed 
for a week. On the face of it, the latter exigency does not 
appear very serious, but see how it works out. The 
marine insurance people have underwritten the cargo for 
a certain percentage and time—for the sake of argument 
say 7 per cent. to the 20th inst. The sailing is deferred 
to the 27th inst., whereupon the insurance people may 
claim another 3 per cent., or 10 per cent. in all, for the 
difference in time—a serious matter for the exporter. 


And the Remedy. 





trast is very different. For instance, on the Wear the 


What is wanted is a remedy, if possible, and if 


— 
the newly-appointed committee can find one, exporting 
manufacturers here will be specially grateful. [), the 
opinion of some of them, practical organisation, 01, the 
lines adopted by the Munitions Ministry, is what jg 
lacking. A Minister of Railways and Docks should meet 
the trouble, provided that he had the backing of sound 
practical men, who not only know what is wanted, but 
know also how to supply the need. What manufacturers 
feel is that at the docks, if the powers that be think three 
sailings a week to a certain port are sufficiently numerous 
to permit of a vessel being knocked off the service without 
warning, let it be definitely understood that in future 
there are to be only two sailings, the third vessel being 
retained for special transport use. Or, if necessary, make 
it only one sailing a week, and that by a vessel of sutlicient 
tonnage to accommodate the accumulated consigninents, 
If only there could be more definiteness about the sailings, 
so that exporters might have a reasonable opportiinity 
of knowing when goods could be sent to the docks op 
imports received therefrom with a little nearer approach 
to certainty, life would become more tolerable for iianu- 
facturers than it is at present. Then take railway 
traflic to the ports and elsewhere. If some . 
of organisation could be devised in the working 
it would be a boon to firms here. As it is, where 
four lines, say, are running in the same direction, the 
‘block ” will be so dodged about between them, in a 
blind attempt to meet the needs of traders, that perliaps 
a few minutes after a firm has been told that the © block 
is on”’ for a certain direction on a given line, it may be 
off, and the firm knows nothing of the line being free 
until, when inquiring the next morning, it learns that the 
* block’ has been off but is then on again. All this, 
added to the difficulties of private trading unavoidably 
associated with war conditions, makes it embarrasiny for 
the steel industry, and whilst, of course, nothing like a 
restoration of regularity in traffic and shipments to 
pre-war conditions can be expected, a reasonable improve 
ment upon present conditions—which appears to be 
quite possible—would be welcomed. Could not means be 
devised whereby, in the case of two or three lines running 
in the same direction, the ** block ’’ would always be off 
for one line and a proper intimation given to traders as 
to what hours on each day the * block’? would be off on 
each line in certain directions ? 


} 
degree 


Round the Works. 


Quite apart from the demand = on Russian 
account, there are large orders in hand for all the 
Allies, whilst the number of inquiries of a private character 
seems to be daily swelling, the vast majority only to be 
rejected. One of the features of the steel trade is the 
difficulty being experienced in obtaining iron and steel 
from Sweden, now that Germany has declared the latter 
as well as the former, contraband ; and another is the 
rapidly developing demand for the newly-discovered 
stainless, or rustless, steel, which is being made by many 
firms here, chiefly to be used in cutlery manufacture. 
This innovation reminds one a great deal of the introduc- 
tion, many years ago, of high-speed steel ; and in its way 
it seems destined to occupy a similarly useful position. 
New oversea business includes springs for Calcutta and 
Santos ; saws for Turin, Santos, Rangoon and Mollendo ; 
steel for Puerto Barrios, Antofagasta, Calcutta, Melbourne, 
Sydney, Adelaide and Petrograd ; files for Calcutta and 
Santos; cutlery for Sekondi; vices for Para; knives for 
Calcutta ; tools for Montevideo and Calcutta ; wrenches 
for Melbourne ; wire for New York ; sickles for Trinidad, 
and drills for Regla. The India Oftice has placed contracts 
here for railway tires and wheels. 


October Imports and Exports. 


A glance through the official return of overseas 
trade during October again reveals many items of interest, 
particularly to this district. To take the imports first, 
there is a decrease in iron ore of nearly 60,000 tons com- 
pared with October, 1914, but copper and manganese ore 
both show an increase, the latter of 22,721 tons. Pyrites 
of iron and copper were 16,711 tons up, and there were 
substantial increases in both pig iron and wrought bars, 
angles, rods, &c. Coming to steel, however, the import of 
blooms and billets rose by 25,488 tons, and bars, angles. 


and shapes by considerably over 8000 tons. Mangani- 
ferous ores from Spain dropped from 21,812 tons in 


October, 1914, to 865 last month, but other sorts of ores 
from the same quarter marked an increase. Sweden 
almost doubled the tonnage of forge and foundry iron she 
sent us, but no hematite came from that source, nor from 
the United States, though the former increased her exports 
to us of wrought bars, angles, rods, &c. In October, 
1913, Germany sent us 33,424 tons of billets, and Belgium 
sent ‘11,812 tons, and towards this deficiency the United 
States last month shipped to Britain 23,412 tons and “ other 
countries ” increased their supply. The importation of 
implements, tools, and parts rose from £17,935 to £49,238, or 
nearly £9000 more than in October, 1913. On the exports 
side, iron and steel and manufactures thereof decreased 
by 45,609 tons, but machinery and parts rose to the extent 
of over 10,000 tons. Regarding pig iron—of which in 
October, 1913, we sent more than 15,000 tons to German), 
—appreciably less was sold last month to Sweden and the 
Netherlands, but the requirements of France rose from 
740 tons in October, 1914, to 25,688 tons, and those of 
Italy from 8285 tons to more than double that figure. 
Japan and the States each took less, but ‘‘ other countries 

almost doubled their orders. The Argentine called for 
an increased tonnage of wrought bars, rods, and angles, 
but India cut down her orders for rails to about half, and 


Australia took 2227 tons against 13,604 tons. New 
Zealand’s requirements increased considerably. The 


export of ingots, billets, and steel forgings and castings 
rose a little, and we supplied France with 38,844 tons of 
bars, angles, rods, &c., compared with only 167 tons in 
October, 1914, but the Colonies all received less. Cutlery 
exports rose a trifle, due chiefly to the increased require- 
ments of South Africa, the East Indies, Australia, New 
Zealand, and ‘‘ other countries,” but Canada’s orders fell 
off rather. Agricultural machinery exports marked quite 
a big drop, and machine and mining tools fell away, but 
the export of pumping machinery improved, for the 
simple reason that firms engaged in the industry are full) 
committed on war work; the export of railway carriages 





dropped from £105,121 in October, 1914, to £57,697 last 
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month, and that of railway wagons from £225,841 to 


£45,146. 
Pig Iron, Billets, and Scrap. 


All values of hematite pig iron continue soaring 
upwards, and extraordinary prices are now quoted, 
though in many cases they are much beyond consumers’ 
ideas of what the market level should be, and thus buying 
is restricted, Makers, however, are firm in their attitude 
and declare that higher figures will be mentioned before 
long. Hast Coast mixed numbers are quoted from 
J22s. 3d. to 1248. 3d. delivered Sheffield, and even as much 
as 126s. 3d. delivered has been asked, whilst for East Coast 
special qualities 141s. 3d. has actually been obtained for 
Sheflicld delivery. This, of course, is for a very low 
phosphorus iron. West Coast mixed Bessemer numbers 
are quoted at anything up to 130s. 6d. delivered, and for 
special low phosphorus iron as high as 150s. Sheffield has 
been asked. Common irons are little stronger than 
previously reported. Derbyshire foundry is quoted about 
70s. and forge 68s. 6d. delivered. Lincolnshire foundry 
is about Is. higher than Derbyshire, and forge would be 
about 70s. delivered. One of the features of the markets 
is the remarkably wide margin between Derbyshire pig 
iron and Yorkshire bar iron, which is made from it, 
“ Crown ” bars being now up to £12 net cash. The demand 
for scrap in this district is mainly confined to the highest 
erades of heavy steel, the value of which is determined 
ie its purity. The best qualities have made as much as 
£6 10s. per ton. It is almost useless to quote billets now, 
as any prices quoted are nominal. The difference in price 
between British and American billets is becoming too 
narrow for the latter to retain very much of their previous 
attraction, and billets generally are most difficult to buy. 


Fuel. 


Steam coals are showing a very strong position. 
Shipments at the Humber ports are on a good scale, and 
in many cases collieries have practically no tonnage to 
place on the open market, output being required for the 
large contract orders on the books. The local demand 
shows no diminution, but works cannot obtain supplies 
so freely as a short time ago. Prices are very firm, and in 
some instances small advances are quoted. Small fuels 
are very active. Collieries have a large number of orders 
on the books, and the tonnage available for open market 
is almost negligible. Contracts are being renewed up to 
the end of June, but in many cases collieries find it neces- 
sary to reduce the tonnages. Prices of steam coal are 
per ton at pit as follows :—Best South Yorkshire hards, 
16s. 9d. to 17s. 3d.; best Derbyshire, 16s. 6d. to 17s.; 
second quality, 15s. to 15s. 6d.; steam cobbles, 15s. to 


lds. 6d. 








SCOTLAND. 


(From our own Correspondent. 


Government Control of Works and the Curtailment of 
Mercantile Business. 


As time passes, it is becoming increasingly 
evident that the position of the home and export consumer 
is growing less and less satisfactory. This is largely owing 
to the fact that while on the one hand the Government 
recommends an increase of the export trade to its utmost 
limit, it on the other hand takes away the facilities for 
the carrying on of that business. The difficulties of 
conducting ordinary mercantile business are increasing 
from day to day, and everything points to an almost 
complete curtailment of all private enterprise within a 
few weeks’ time. For instance, all the large iron and steel 
producing works in Scotland are now under Government 
control, and all the ordinary consumer can hope to secure 
will be the odds and ends turned out at odd times. The 
experience of the past few months has indicated that these 
odds and ends will be of little practicable value, and now 
that the various works have been rounded in, their full 
energies will he devoted solely to work for the Allied 
Governments. The question naturally arises: can the 
output be so increased that the requirements of both the 
Allied Governments and of the private trader can be 
met ? No doubt in the course of time matters will adjust 
themselves, as has happened before since the war broke 
out, but meantime this consummation appears to be a long 
way off, and it looks as if the position of affairs will be 
considerably worse before an improvement is noticeable. 
The opening of the various munition factories throughout 
the country will naturally lead to a substantial increase 
in demands for shell steel, and, while every effort will be 
made to keep them running full time, it remains to be 
seen if the supply can keep pace with the demand. It 
is, of course, possible that arrears may be overtaken and a 
certain amount of superfluous material be available for the 
ordinary consumer. In the meantime, however, home and 
foreign consumers are faced with an unprecedented crisis 
in the iron and steel trades. The immediate effect of this 
new position of affairs has been the further increase of 
values, The position suffers further aggravation through 
the stoppage of the supply of raw materials from America. 
That country is so well filled up at present with Government 
and private business that all available supplies of raw 
materials are quickly taken up. Of course, owing to the 
tremendous capacity of their mills they can soon overtake 
un enormous tonnage, but meantime the loss of the 
regular flow of raw materials is unmistakably felt in the 
home mills. It is also generally conceded that a revision 
of freight charges has become a necessity. Granted that 
tonnage is certainly scarce, the fact hardly explains the 
present level of freights, which imposes its proportion of 
taxation on the country in view of the fact that a large 
number of the cargoes carried comprise materials for 
iunition factories, and therefore the high freight incurred 
naturally increases Government expenditure, which after 
ill has to be met by the taxpayer. Therefore it does seem 
& bit out of place that it is possible for steamers to 
carn a fortune practically every voyage, through the 
creation of an industrial situation arising out of a national 
Crisis, 


Labour Affairs. 


After a comparative cessation for some weeks, 
Several applications for increases in wages are announced. 





The Clyde district committee of the Federation of Engineer- 
ing and Shipbuilding Trades has lodged an application 
with the North-West Engineering Trades’ Employers 
Federation, on behalf of the affiliated organisations, for 
an advance of 2d. per hour on existing rates, with an 
equivalent increase on piece rates, the advances to come 
into operation at the beginning of December. The 
application has also been sent to the Light Castings 
Employers’ Federation and the Ironfounders’ Federation 
on behalf of the members of the Associated Ironmoulders 
of Scotland employed in the Clyde area. Intimation has 
been sent to the employers by the Scottish Union of Dock 
Labourers of the increases of rates of wages which the 
members of the Glasgow branch propose should take 
effect as from January Ist, 1916. The existing agreement 
expires on December 31st of this year. The claim is for an 
all-round increase of Id. per hour on the present rates 
for day and night work for labourers at the coasting and 
deep-sea cargo berths, and for timber workers and iron 
ore men, with proportionate increases in the piece rates 
of grain weighers. An augmentation of the rates for 
Saturday work between 5 p.m. and midnight from Is. 6d. 
to Is. 9d. per hour is claimed. The organising secretary 
of the union pointed out that the increases asked for are 
similar to those already granted at Leith, Kirkcaldy, 
Hull and Manchester. A meeting of the Scottish Coal 
Trade Conciliation Board was held in Glasgow during the 
past week to consider a claim by the miners for an advance 
in wages of 18? per cent. on the 1888 basis, equal to an 
increase of 9d. per day. Three increases have been granted 
to mine workers since May, bringing the present rate of 
wages up to about 8s. 6d. per day in most districts. No 
decision was arrived at, and Sir George Askwith, Chief 
Industrial Commissioner, is to be asked to act as neutral 
chairman, and the meeting will take place on November 
22nd or 23rd. The workers in Nobel’s Explosives Fac- 
tory, Stevenston, have had their wages increased by 3d. 
per hour for men and jd. per hour for boys, with 5 per 
cent. and 2} per cent. additional for piecework. This in- 
crease brought up wages to 7s. 3d. per week extra since 
October, 1914. 


Pig Iron. 


There are still seventy-one furnaces in blast in 
Scotland, one more than in the corresponding week in 
1914. The principal feature of the Scotch pig iron trade 
is the strength of hematite, which is now quoted 112s. 6d. 
per ton. Ordinary qualities also show some little improve- 
ment, owing to the strength of warrants, and makers 
report firmer quotations all round. Business in warrants 
continues comparatively quiet, but the tone has been 
firm. Cleveland iron closed at 67s. 7d. per ton cash 
buyers, compared with 67s. 4d. per ton in the preceding 
week. The turnover for the week amounted to 13,000 tons. 


Quotations. 

The prices of Scotch makers’ iron have been 
increased practically all round, and are quoted as follows :— 
Monkland, f.a.s. at Glasgow, No. 1, 798.; No. 3, 78s. ; 
Govan, No. 1, 79s.; No. 3, 77s. 6d.; Carnbroe, No. 1, 
82s.; No. 3, 788.; Clyde, No. 1, 84s. 6d.; No. 3, 79s. ; 
Gartsherrie, No. 1, 87s.; No. 3, 8ls.; Summerlee, Calder 
and Langloan, Nos. 1, 86s.; Nos. 3, 8ls.; Glengarnock, 
at Ardrossan, No. 1, 86s.; No. 3, 81s.; Eglinton, at 
Ardrossan or Troon, No. 1, 81s. ; No. 3, 80s. ; Dalmelling- 
ton, at Ayr, No. 1, 82s.; No. 3, 80s.; Shotts, at Leith, 
No. 1, 86s.; No. 3, 81s.; Carron, at Leith, No. 1, 87s. ; 
No. 3, 82s. per ton. 


Finished Iron and Steel. 


Scotch steelmakers report continued activity, 
bar mills especially being engaged to their utmost capacity 
to meet Government requirements. Great pressure 
exists for the delivery of light gauges, but heavy ship plate 
specifications are scarce. The export market is still fairly 
moderate, and prices are very firm. Black sheet makers 
are labouring under the double disadvantage of a shortage 
of raw materials which they have hitherto imported from 
America, and from a scarcity of railway wagons. Orders 
for the heavy gauges continue to pour in, but for the 
reasons just indicated outputs are to some extent restricted 
owing to the resulting broken time. Steelmakers are so 
busy themselves that they are not in a position to meet 
the demands made upon them by the sheet makers for 
sheet bars. Prices are very firm, the price for 7 to 11 b.g. 
being about £12 15s. per ton less 24 per cent. Malleable 
iron makers are full up with work in their iron and steel 
departments. Light material, in particular, for Govern- 
ment purposes, is in strong demand, and producers have 
at all times a sufficient supply of specifications on hand. 
Full outputs are not, however, being obtained owing to 
a shortage of skilled labour. 


The Coal Trade. 


There is a firm tone in the Scotch coal trade all 
round. In the west of Scotland the good general demand 
continues. Ells, splints and navigations are well booked, 
and ordinary steams are improving. Smalls of all sizes 
are being well taken up. Conditions in the Lothians have 
been brisker of late, all qualities showing considerable 
improvement and values are improving. The tone in the 
Fifeshire district continues strong, with a good all-round 
demand, with first-class steams the outstanding feature. 
Smalls of all sizes are scarce in this district. The aggregate 
shipments from Scottish ports during the past week 
amounted to 220,348 tons, compared with 219,309 in the 
preceding week and 244,382 tons in the corresponding 
week of last year. Ell coal is quoted f.o.b. at Glasgow, 
18s. 3d. to 18s. 6d. ; splint, 18s. 6d. to 24s.; navigations, 
19s. to 21s.; treble nuts, 18s. 3d. to 18s. 6d.; doubles, 
17s. 9d. to 18s. 3d. ; singles, 16s. 6d. to 17s. ; best steams, 
f.o.b. at Leith, 17s. 6d. to 18s.; and best screened 
navigations f.o.b. at Methil or Burntisland, 21s. to 21s. 6d. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 
THE coal trade is slow to show any improvement. 
Here and there certain coals have appreciated 3d. or 6d. 





per ton in value, but the advance is far from being general. 
Last week there was rather more opinion that the under- 
tone was brighter and that prospects for the second haif 
of this month were better, but these hopes were to some 
extent, at any rate, dissipated before the end of the week 
by the fact that the all-essential factor, tonnage, was not 
encouraging. Even this week there has been considerable 
diversity of opinion as to the outlook, and this is only 
natural inasmuch as views are moulded according to the 
effect of prevailing conditions upon individuals and their 
operations. That the tonnage supply is inadequate is 
a generally admitted fact, and therefore it follows that 
while some coalowners are fortunate in having tonnage 
sufficient to keep them going, other owners are at a 
disadvantage, inasmuch as they have the utmost difficulty 
to maintain regular work, and, in fact, stoppages do occur. 
New business is undoubtedly slow to materialise. It is 
not that the inquiry from abroad is meagre, but that 
merchants hesitate to accept the slightest risk. In the 
first place, coalowners are asking 25s. for ordinary second 
Admiralties for next year, a price which is 7s. per ton 
above current values. It naturally requires considerable 
courage on the part of a merchant to load himself with 
coals at 25s. a ton, not knowing whether tonnage conditions 
may be such as to keep the market down, or where he is 
to find buyers at a figure which will yield him a profit. 
Furthermore, the risks become greater when business is 
considered on the c.i.f. basis. Merchants have received 
many inquiries for supplies on this basis, but they are in 
a quandary. It is impossible for them to base their 
quotations on the present market values of coals, inasmuch 
as they are regarded as being so low as to have about 
touched bottom, and the only movement possible is, 
therefore, upward. The question of freight rates is also 
a problem, and it resolves itself into this, that by the time 
merchants have come to an inclusive figure for coals and 
freights that is regarded as reasonably safe, the quotation 
is so high that foreign buyers regard the figure as pro- 
hibitive. Furthermore, the tendency of buyers is to 
endeavour to arrange business over shorter periods than 
the full twelve months, but coalowners are not so keen on 
contracting for three or six months; they would rather, 
if they do anything, sell at a figure satisfactory to them 
for the full twelve months. As a matter of fact, owners 
are not yielding to the pressure of middlemen to sell over 
next year just at the moment, as the conditions prevailing 
are strongly in favour of the contention of buyers that 
colliery proprietors should moderate their views as to 
prices. They prefer to wait until the times are better. 
At the present time freight rates are at record figures 
for the Mediterranean and Bay and coasting. Genoa with 
options has this week been fixed at 48s., with guaranteed 
terms as regards discharge, &c., Bordeaux at 31f., and 
Rouen at 18s. 6d. and 18s. 9d. 


The Government Scheme for Regulating Tonnage. 


The view is that there is less tonnage on offer 
on the market than at any time since the war started, 
so that there is little wonder that the announcement of 
Mr. Runciman as regards the Government scheme for 
regulating tonnage better is welcomed. At the time of 
writing no statement had been given. The trade 
thoroughly realises that the problem is great, especially 
in view of the Government’s own needs. In the latter 
part of last week the Chamber of Shipping of the United 
Kingdom issued a communication received from the Board 
of Trade which stated that with reference to the shortage 
of tonnage, the Admiralty had made arrangements that 
any vessel which had loaded or commenced loading not 
later than December 15th next with wheat from an 
Atlantic port in the United States or Canada to the 
United Kingdom should be exempt from requisition on 
arrival in a United Kingdom port, and should be free to 
start on another voyage, which need not necessarily be 
a North Atlantic voyage, after discharge of her cargo. 
This was naturally an inducement to British owners to 
fix up their vessels to carry grain homewards, but it was 
evidently realised that it would mean immunity from 
requisition for too long a period for too many steamers, 
and therefore the order was altered to apply only to vessels 
which were fixed before noon on Friday last. It was 
also taken to indicate that the Government’s tonnage 
requirements were likely to be heavier, and in view of 
operations in the Near East and the extensive transport 
arrangements necessary, those engaged in the coal trade 
are not over-sanguine that much relief can be afforded 
them in the way of remedying the shortage of tonnage 
experienced with regard to the coal trade. 


Foreign Coal Exports. 


There was an improvement in foreign coal 
exports last week from South Wales ports, although ship- 
ments were still below the corresponding period for last 
year. The quantity sent away from the ports of Cardiff, 
Newport, Swansea and Port Talbot was 364,613 tons, as 
against 384,460 tons a year ago, the decrease being 19,847 
tons. Shipments last week, compared with the previous 
week, showed an improvement of 71,029 tons. 


Current Business. 


Day-to-day operations have been of compara- 
tively small account, and stocks of coal of most descrip- 
tions being excessive, sellers have had great difficulty in 
improving their prices. Large coals have not moved 
much, and the fear that production was likely to suffer 
more in the future by reason of recruiting is now largely 
removed. An official announcement has been made by 
the Home Secretary and Lord Derby pointing out that the 
miners have already joined the Army in such large numbers 
that the supply of coal, which is of vital national interest, 
is seriously affected. Therefore, those who offer them- 
selves as recruits will only be accepted on the condition 
that they go back to work in the mines until they are 
called for. At the moment, in spite of stoppages owing 
to the shortage of trucks, coal values do not move much. 
Ordinary second Admiralties are worth about 18s. to 
18s. 6d. Drys are steady and meet with a better demand, 
but Monmouthshires are very irregular, while bituminous 
coals are quiet. Washed nuts are comparatively good, 
but peas are in very slow demand.%gIn smalls, best 
bunkers are steadier at 11s. to lls. 6d., but cargo sorts 
are weak, and good qualities have been easily obtainable 
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at 7s. to 7s. 6d. Patent fuel has weakened, and is quoted 
at 22s. 6d. to 25s., and in some cases a lower figure has 
been taken, but pitwood is as scarce as ever and firm at 
46s. to 47s. 


LATER. 


The inquiry on the market has improved a little, but 
its effect on values is practically imperceptible. This is 
due to tonnage being far below exporters’ requirements, 
while bad weather having delayed the arrival of some 
steamers has contributed to the difficulties of owners. 
The outward freight market continues to rise, and 49s. 
has been paid for Genoa, while record figures are conceded 
in the near trades. It is generally recognised that some 
scheme is necessary for improving the supply of tonnage 
and bringing about more reasonable freight charges. The 
Government scheme, which has now been outlined, is 
on the lines of what had been previously indicated, but 
exporters are not comforting themselves with any belief 
that the present acute shortage can be remedied imme- 
diately. The fact that the scheme has now come into 
operation may effect a sentimental influence, but it is 
thought to be more likely that the new year will be in 
before supplies are improved to any extent. It is in- 
evitable that some time must elapse before the scheme 
reaches the fruition stage. A serious matter to collieries 
is the supply of pitwood. Extremely little is available, 
and as a consequence record figures are obtained by those 
importers who have cargoes in. The difficulty is to get 
vessels loaded at the ports on the other side, and com- 
plaints are heard of steamers being kept waiting at the 
loading ports on account of the labour difficulties. Sellers 
are quoting up to 50s. per ton, while business has been done 
at 49s. and 49s. 6d. Values are up 100 per cent., compared 
with prices before the war. 


Miners’ Wages. 


The application of the coalowners for a reduction 
of 5 per cent. on the wage rate came up for consideration 
at a meeting of the Conciliation Board for the South Wales 
Coal Trade on Wednesday. The grounds upon which the 
application was based were that there had been a decrease 
in the average selling price of coal and a decrease in the 
volume of trade. The wage rate now stands at 30.83 per 
cent. above the new standard of 1915, or 96} per cent. 
above the standard of 1879. The workmen’s representa- 
tives opposed the application, and said the price of coal 
had only been reduced by a few pence during the last 
three months, while other factors to be considered in any 
alteration were the same. The Board failed to agree on 
the owners’ application, and therefore the matter was 
referred to Earl St. Aldwyn, the Independent Chairman 
of the Board. The meeting was adjourned to Tuesday 
next, when Earl St. Aldwyn will attend. 


Approximate Values. 


Steam coal: Pest Admiralty large, nominal ; 
best seconds, nominal; seconds, 18s. to 19s.; ordinaries, 
17s. to 18s.; best dr+s, 23s. to 24s.; ordinary drys, 20s. 


to 22s.; best bunk-r smalls, 10s. 6d. to lls. 6d.; best 
ordinaries, 9s. 6d to 10s. 6d.; cargo smalls, 7s. to 8s.; 
inferiors, 6s. to 7s.; washed smalls, 13s. to 14s.; best 


Monmouthshire black vein large, 18s. to 18s. 6d.; ordinary 
Western Valleys, 17s. 6d. to 18s.; best Eastern Valleys, 
16s. 6d. to 17s.; seconds, Eastern Valleys, 15s. 6d. to 
16s. 6d. Bituminous coal: Best households, 23s. to 24s.; 
good households, 22s. to 23s.; No. 3 Rhondda large, 23s. 
to 24s.; smalls, 19s. 6d. to 20s. 6d.; No. 2 Rhondda large, 
15s. to 16s.; through, 13s. 6d. to 14s.; smalls, 10s. to 11s.; 


best washed nuts, 25s. to 27s.; seconds, 22s. to 24s.; best 
washed peas, 19s. to 20s.; seconds, 16s. 6d. to 18s. 
Patent fuel, 22s. to 25s. Coke: Special foundry, 40s. 


to 42s.; good foundry, 37s. to 38s.; furnace, 28s. to 32s. 
Pitwood, ex ship, 46s. to 47s. 


Newport (Mon.). 

There has been rather a better supply of tonnage 
this week than formerly, but the total quantity being 
inadequate to meet requirements gives little chance to the 
market, and the consequence is that the tone remains 
comparatively easy. Values are governed by the ability of 
merchants to effect immediate shipment. Approximate 
quotations :—Steam coal: Best Newport black vein 
large, 17s. 6d. to 18s. 6d.; Western Valleys, 17s. to 17s. 6d.; 
Eastern Valleys, 16s. 6d. to 17s.; other sorts, 15s. to 16s.; 
best smalls, 11s. to 12s.; seconds, 9s. to 10s. Bituminous 
coal: Best house, 22s. to 24s.; seconds, 21s. to 22s. 
Patent fuel, 21s. to 23s. Pitwood, ex ship, 46s. to 47s. 


Newport Metal Market. 


The position of the local iron and steel trades is 
strong, and values are firmer in all departments. Very 
little fresh business is being arranged, makers being well 
booked up to the end of the year and in some cases for 
the early part of next. Practically no new business is 
recorded at the bar mills, prices being £8 2s. 6d. to £8 7s. 6d. 
for Siemens and Bessemer, although no orders are being 
taken at these figures. The tendency is towards firmer 
conditions. Rails are also in good demand, and business 
is very difficult. Prices are on the basis nominally of 
£9 7s. 6d. to £9 12s. 6d. for heavy sections. Pig iron is 
better on the week. Welsh hematite rules about £6 5s. 
Iron ore is named about 32s. The increased cost of raw 
material is reflected in advances in tin-plates, 14 « 20 
being nominal at 20s. 6d. and 28 x 20’s 40s. 6d. for 
Siemens and Bessemer. Export restrictions add to the 
difficulty of arranging fresh business, but makers are well 
engaged. The tendency is to higher prices. 


Swansea. 


Anthracite coals have maintained a very firm tone, 
especially for large and machine-made descriptions. Quota- 
tions are in several cases higher than a week ago. Rubbly 
culm and duff are still easy, while steam coals show no im- 
provement. Approximate values :—Anthracite : Best malt- 
ing large, 36s. 6d. to 37s.; second malting large, 35s. to 
35s. 6d.; big vein large, 36s. 6d. to 37s. 6d.; red vein large, 
30s. to 32s. 6d.; machine-made cobbles, 43s. to 45s.; French 
nuts, 47s. 6d. to 49s.; stove nuts, 45s. to 47s. 6d.; beans, 
32s. 6d. to 34s. 6d.; machine-made large peas, 19s. to 20s.; 


coal: Best large, 19s. 6d. to 23s. 6d.; seconds, 17s. to 
18s. 6d.; bunkers, 13s. 3d. to 14s. 6d.; smalls, 6s. 3d. 
to 8s. 9d. Bituminous coal: No. 3 Rhondda large, 23s. 
to 25s. 9d.; through and through, 19s. 6d. to 21s. 6d.; 
smalls, 15s. 3d. to 16s. 3d. Patent fuel, 22s. to 24s. 








Labour Items. 


Quite a number of disputes arising out of the 
new coalfield agreement have during the past week come 
up for consideration at meetings of the committees 
appointed to deal with them. In several cases settlement 
has been arrived at, while in others the matters have been 
deferred for further investigation. The ship-repairing 
industry in this district continues to be very brisk, but 
employers have been occasioned considerable anxiety 
owing to the dearth of labour of all classes and to the 
continued departure of men to join the forces. 


Tin-plates, &c. 


Tin-plate quotations continue very firm, con- 
sequent upon the great demand, chiefly for military 
requirements, and to the enhanced cost of materials. 
Prices are now higher than they have been since 1880. A 
joint committee between masters and men took place 
recently at Swansea to clear up points arising out of the 
recent grant of a war bonus to the men. It was agreed 
that when men are working on shares in the mills or other 
departments they shall be considered as two employees 
and entitled to be paid the war bonus or percentage on 
each individual’s earnings, so that men earning 60s. per 
week between them will be entitled to 6s. bonus each. 
A joint conference of representatives of the South Wales 
Siemens Steel Association and of the Steel Smelters’ 
Union has also been held to consider a proposal for 
facilitating the turning out of 4000 tons per week of 
finished steel required by the French Government. The 
proposal was that the men should work week-ends and 
Sundays. The men agreed to work week-ends and 
Sundays under the Association and demanded time and 
a-half for week-ends and double time for Sundays, but 
the employers refused to pay double time for Sundays. 
Ultimately it was agreed that the men should work from 
two o'clock on Saturday afternoons till ten p.m., and from 
midnight on Sundays until six a.m. on Mondays at time 
and a-half, the question of Sunday work being left for 
future consideration. The following are the official 
quotations from the Swansea Metal Exchange :—Tin-plate 
and other quotations: I.C., 20 14 x 112 sheets, 20s.; 
1.C., 28 x 20 x 56 sheets, 20s. 6d.; I.C., 28 x 20 x 112 
sheets, 40s. 3d.; I.C. ternes, 28 x 20 x 112 sheets, 35s. 
to 36s.; galvanised sheets, 24 g., £19 to £19 10s. in bundles ; 
block tin, £162 10s. per ton cash, £162 10s. per ton three 
months ; copper, £74 2s. 6d. per ton cash, £74 12s. 6d. per 
ton three months. Lead: English, £25 15s. per ton; 
Spanish, £25 5s. per ton; Spelter, £82 per ton. Iron and 
steel :—Pig iron: Standard iron, 67s. 103d. per ton cash, 
68s. 24d. one month; hematite mixed numbers, £5 per 
ton cash, £5 Os. 6d. one month; Middlesbrough, 68s. 2d. 
per ton cash, 68s. 6d. one month; Scotch, 74s. 3d. per 
ton cash, 74s. 9d. one month; Welsh hematite, £6 to 
£6 2s. 6d. dd.; East Coast hematite, £6 15s. to £6 17s. 6d. 
per ton; West Coast hematite, £6 15s. to £6 17s. 6d. per 





ton. Steel bars: Siemens, £8 to £8 5s. per ton ; Bessemer, 
nominal. Steel rails, heavy sections, £9 2s. 6d. per ton. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


THe Royat Sanitary InstrTuTe.—Sessional meeting at the 
Town Hall, Ripon, jointly with the Yorkshire Branch of the 
Society of Medical Officers of Health. Discussion on “* A Recent 
Outbreak of Food Poisoning at Leeds;” opener, Dr. William 
Angus ; and “ The Construction and Working of the New Camp 
Sewage Works ;”’ opener, Mr. Arthur W. Smith. 10 p.m. 

THE UNIVERSITY oF Lonpon.—University College, Gower- 
street, W.C. “Electric Heating and Electric Furnaces.” 
Lecture III. By Professor J. A. Fleming, F.R.S. At 5 p.m. 

THE Puysticat Society or Lonpon.—At the Imperial College 
of Science, Imperial Institute-road, South Kensington. ‘* The 
Effect of Electric Oscillations on the Magnetic Properties of 
Iron, Investigated by the Campograph,” by Professor J. A. 
Fleming, F.R.S., and Professor P. R. Coursey. Demonstrations 
by Mr. R. S. Whipple :—An Hydraulic Analogy of a Wheatstone 
Bridge ; A Lecture Table Method of Obtaining Recalescence 
Curves ; The Leeds and Northrup Recorder. At 5 p.m. The 
Editing Committee will meet at 4 p.m. and the Council at 
4.15 p.m. 


MONDAY, NOVEMBER l5ru. 
Evectro-Harmonic Socrety.—- At the Holborn 
Restaurant (King’s Hall). Concert (ladies’ night). At 8 p.m. 

JuNtoR INSTITUTION OF ENGINEERS: NORTHERN SECTION. 
—Mitre Hotel, Manchester. Discussion on “ City Traction,” 
opened by Mr. E. D. Phillips. 


THE 


TUESDAY, NOVEMBER lé6ru. 

THE INSTITUTION OF CrvIL ENGINEERS.—Great George-street, 
Westminster, S.W. ‘The Punjab Triple Canal System,” by 
Sir John Benton. 5.30 p.m. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER 
Locat Section.—At the Engineers’ Club, 17, Albert-square, 
Manchester. Address by Mr. B. Welbourn. At 7.30 p.m. 
Tue INsTITUTION OF PETROLEUM TECHNOLOGISTS._At the 
Royal Society of Arts, John-street, Adelphi, W.C. ‘ The 
Viscosity of Oil in Relation to its Rate of Flow through Pipes,” 
by Dr. R. T. Glazebrook, F.R.S., Mr. W. F. Higgins, and Mr. 
J. R. Pannell. At 8 p.m. 


WEDNESDAY, NOVEMBER 17r#. 

LIVERPOOL ENGINEERING SocreTy.—Paper on “ Water-tight 
Subdivision of Ships,” by Professor T. B. Abell 

Tue NottTrncHaM Socrety oF ENGINEERS.—At the Welbeck 
Hotel, Milton-street, Nottingham. “‘ The Lay-out and Equip- 
ment of Engineering Works,” by Mr. F. A. Garrat. 7.30 p.m. 
Royat METeEoRoLoGicaL Society.—At 70, Victoria-street, 
Westminster. ‘‘The Mounting and Illumination of Barometers 
and the Accuracy obtainable in the Readings,’ by Mr. J. 8. 
Dines. ‘On the Seasonal Variability of Rainfall over the 
British Isles,’ by Mr. N. A. Comissopulos. At 7.30 p.m. 


THURSDAY, NOVEMBER 18ru. 
Giascow UNIVERSITY ENGINEERING Socrety.—In_ the 


Efficiency in its Relation to Industrial Output,” by Mr. H, J, 
Wilson. At 7.45 p.m. 
THe INstTiTruTION 
Embankment, W.C. 

8 p.m. 


or ELecrricaL ENGINEERS.~—Victoria 
Presidential Address by Mr. C. P. Sparks, 


FRIDAY, NOVEMBER 19rx. 


Tue Unversity or Lonpon.-—University College, Gower. 


street, W.C. ‘ Electric Heating and Electric Furnaces,” 
Lecture IV. By Professor J. A. Fleming, F.R.S. At 5 p.m, 
Tue InstTiruTioN OF MECHANICAL ENGINEERS.-At the 


Institution of Civil Engineers, Great George-street, Westminster, 
S.W. “The Chemical and Mechanical Relations of fron, 
Molybdenum and Carbon,” by Professor J. O. Arnold, F.R.S,, 
and Professor A. A. Reed; ** The Cause and Effect of * Ghost 
Lines’ in Large Steel Forgings,’’ by Professor J. O. Arnold, 
F.R.S. At 8 p.m. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
TRAINING CORPS. 
Chester House, Eccleston Place, S.W. 
ORDERS. 


For week commencing November 15th, 1915, by Colone! ©. BR, 
Clay, V.D., Commanding. 


Drills, 6.25 to 7.25, 7.25 to 8.25. 


Headquarters : 





Monday, November 5th. Sections 1 and 2, echnical, 
Sections 3 and 4, Squad or Working Party. fecruits and 
Signalling Section. 

Tuesday, November 16th. School of Arms with Architoets 
Corps, 6 to 8 p.m. 

Thursday, November 18th. —Sections 3 and 4, Signalling 


Section, Shooting. 

Friday, November 19th. 
1 and 2, Squad or Working Party. 
Recruits. 

Saturday, November 20th. 
Sections for Technical parade at 
Electrical Engineers, 46, Regency-street. 

Sections for Shooting parade at the miniature ranges. 

Unless otherwise ordered, all parades at Chester House 

In future, and until further orders, Sections | and »” will 
always parade on Mondays for Technical and on Fridays for 
Squad drill, and Sections 3 and 4 will always parade on Mondays 
for Squad drill and Fridays for Technical ; but Sections | and 2, 
and 3 and 4 will alternate weekly for shooting on Thursdays. 

Signalling Section will shoot on the same days as Sections | 
and 2. 

Members who have not yet been measured for their uniforms 
must call at Samuel Brothers, Ludgate Hill, as soon as possible 
for this purpose. 

Volunteers for trench work on Sundays are requested to give 
early notice to their Section Commanders. 

Cap badges are under consideration and will be issued later, 

E. G. FLeminc, 
Acting Adjutant and Company Commander. 


Sections 3.and 4, Technical. Sc: 
Signalling Section 


tions 


ind 


Uniform Parade, 3 0.m. 


Headquarters, London 








EDUCATIONAL INTELLIGENCE. 


Mr. A. H. Barker, B.Sc., Lecturer in Heating and Ventilat- 
ing Engineering at University College, will give a lecture on 
“ The Methods of Evaluation of Standard Coefficients in Heating 
Engineering,” in the Physiology Theatre at University College, 
on Tuesday, November 23rd, at 7 p.m. This lecture will be 
open to the public without ticket, and is especially intended for 
engineers and others concerned in practical work in heating 
and ventilating. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue directors of the Forth Bridge Railway Company have 
appointed Mr. E. Malcolm Wood, of 3, Victoria-street, West- 
minster, their consulting engineer, in succession to Messrs. 
Baker and Hurtzig. 

WE are informed by Messrs. Denny and Company, of Dum- 
barton, of the death of Mr. George Jackson, Lieutenant 11th 
Argyll and Sutherland Highlanders, who was killed in action 
in Flanders on the 26th September, 1915, and who was a partner 
in the firm. 

WE are informed by the Commercial Intelligence Branch of 
the Board of Trade that inquiries have been received for makers 
of Vignole rails of 30 kilos. to 40 kilos. per metre, and Brocca 
rails of 35 kilos. to 46 kilos. per metre. Both these inquiries 
come from France. 

Tue British Westinghouse Electric and Manufacturing Com- 
pany, Limited, of Trafford Park, Manchester, draws our attention 
to the large and varied collection of lantern slides which it has 
at its disposal. These it freely lends to responsible persons, 
and we are asked to place this information before our readers. 





BRAITHWAITE AND Kirk, engineers, at present of 36, Lime- 
street, London, E.C., inform us that they have taken more 
commodious office accommodation, and that their new address 
on and from January Ist, 1916, will be Victoria House, 117, 
Victoria-street, London, S.W. Telephone number, Victoria 
8573. Telegraphic address, Bromkirk, Sowest, London. 








Tue InstiruTion oF CrviL ENGINEERS.—Owing to possible 
disorganisation of traffic at the present time, the Council of 
the Institution of Civil Engineers is of opinion that it will be in 
the interest of the members’ convenience that the time of the 
ordinary meetings be changed temporarily from 8 p.m. to 5.30 
p.m. It is proposed to make this change tentatively until 
Christmas, and to introduce it at the next ordinary meeting 
on the 16th inst.—-which will accordingly commence at 
5.30 p.m. Tea will be served in the Reading-room at 5 p.m. 


Tecunicat Books For WouNDED BELGIans.—The ‘Comité 
des Visites aux Blessés Belges’ writes to us as follows:—* As 
the result of our appeal in June for French and Flemisli 
books in order to give to the wounded Belgian soldiers litera- 
ture in their own language, we received about 3000 volumes, 
for which we are extremely grateful. They have been widely 
circulated, and it would be difficult to exaggerate the pleasure 
which they have given. But amongst the wounded we find many 
students and technical workmen who desire to follow up their 
studies and for this purpose want books on science and engineer- 
ing, chemistry, physical science, mathematics, mechanics, 
electricity and other sciences ; also commercial study books, 
technological works, &c. Some of your readers may possess 
surplus literature of this nature, which has become useless to 
themselves, but would have the greatest value for these wounded 
soldiers. We appeal earnestly for gifts of this kind or for financial 
help which would allow us to buy such books. All parcels and 
letters should be addressed to Madame Carton de Wiart at the 
Library Department of this Committee, Sardinia House, 








rubbly culm, 8s. 6d. to 8s. 9d.; duff, 2s. 6d. to 3s. Steam 


James Watt Engineering Laboratories, Glasgow. ‘* Physical 





Sardinia-street, Kingsway.”’ 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not tllustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
eu h. r 

The date first given is the date of application ; the second date at 
the end of the abridgment ¢e the date of the advertisement of the 
acceptance of the complete Specification. 

{ny person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


90,637. April 3rd, 1914.—IMPROVEMENTS IN VERTICAL WATER- 

rUBE STEAM BorLeRs, Stephens Evans Alley, of Sentinal 
Works, Polmadie, Glasgow, and George Woodvine, of the 
same address. 

‘The inner shell member A, tapered and with its least diameter 
at the top, is provided at its upper end with a flange ring B, the 
outward flange of which makes a joint with the inner edge of an 
end plate C closing the upper end of the boiler and carried by the 
outer shell member D. At its lower end the outer member D 
has on it an inturned flange E, which makes a joint with the 
outward flange of a range ring F carried by the lower end of the 
inner member A. Bolts G passing through the joints made by 
the flange rings at the top and bottom of the boiler securely bind 
the inner member A and the outer member D together. The 
lower part of the interior of the inner member A forms the fire- 
box, whilst the upper part carries water-tubes H, communicating 
with the water space J between the two members A, D. Flats 
are so formed for the water-tubes that the section of the inner 
member A is rectangular at one part, as shown in the upper part 
of the lower illustration. To permit of the fire-box being charged, 
apertures K, L are provided in the two members A, D, and sur- 
rounding these apertures and extending between the two mem- 


N°20,637'4. 
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bers there isa shoot M. The inner end of this shoot has formed 
on it a flange N, by means of which it is secured to the inner mem- 
ber A by rivets P. The outer end of the shoot M is secured to 
the outer member D by bolts R passing through apertures in a 
flange S formed on that end of the shoot. These bolts R also 
carry, on the exterior of the member D, a feed hopper T forming 
an extension of the shoot M. A hand hole V closed by a cover 
W is provided to enable the uppermost of the bolts R to be in- 
serted. In order to remove the inner member A for cleaning 
or overhauling, the bolts G securing the inner and outer mem- 
bers A, D together, and the bolts R securing the shoot M to 
the outer member D, are withdrawn and the inner member A 
lowered bodily, the internal diameter of the flange E being suffi- 
ciently large to permit of the passage through it of the inner 
member with the shoot attached thereto. October 20th, 1915. 


5057, April Ist, 1915.—IMPROVEMENTS iN THE CONSTRUCTION 
OF BorLerR SEATINGS, Frank Shackleton, of 32, Bolling-road, 
Ben-Rhydding, York. 

The “downtake,” or superheater chamber A, is formed by 
walls constructed in two parts B and B'. The part B, which is 
clear of the boiler end, is constructed as hitherto and tied into 
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the bottom flue side walls C. Between the parts B and B! 
are inserted metal plates D and D!, the bottom plate D being 
secured by bolts E to the part B, and plate D! secured in a similar 
manner by bolts E! to the part B!. To the back end plate F of 
the boiler F! are secured in any convenient manner the eye-bolts 





G, and connected thereto by pins or the like H are the respective 
ends J of the tie-rods J', which are built into the brick work B}', 
the opposite ends of the tie-rods J! protrude through the brick 
work and are prepared to receive the nuts K, and support and 
secure the stay-plates L, thereby binding together the whole of 
the movable part B'. Any movement of the boiler F due to 
expansion and contraction will be imparted to part B! forming 
part of ‘‘ downtake ”’ chamber A, and the part B! will be free to 
move on the plate D and thus prevent damage to the * down- 
take ” chamber A. —-October 20th, 1915. 


INTERNAL COMBUSTION ENGINES. 


20,776. October 9th, 1914.—ImPROVEMENTS IN ELECTRICAL 
IGNITING APPARATUS FOR INTERNAL COMBUSTION ENGINES, 
Frank Ernest Wilson and Walter Arnold Shepherd, of 17, 
Seaton-street, London, N.W. 

The induction coil whose primary and secondary windings are 
indicated by A B is enclosed in the metal casing or body C of the 
plug from which it is separated by mica insulation D. The core 
FE of the coil is laminated or formed of soft iron wires, with a central 
rod extended to form one of the sparking terminals F, whilst 
the other terminal G is on the plug casing or body C, which 
surrounds the core and is insulated from the terminal F by the 
mica insulation D and an insulation of steatite porcelain D?. 
The primary and secondary windings of the induction coil are 
preferably formed of enamelled wire, which is embedded in a 
suitable insulating filling. A condenser H is also enclosed in the 
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plug casing. As shown, the condenser H is situated in the top 
of the casing, which is screwed into position and is removable. 
A terminal screw I, with clamping nut for the attachment of 
the low-tension wire, is mounted in but insulated from the top 
of the casing. If desired the core may be arranged to have a 
slight movement imparted to it by the coil each time current is 
switched on by the distributor to clear the sparking terminal 
of moisture or other deposit. In the lower drawing J indicates 
a battery or other source of current, K the interrupter, H the 
condenser, and AB the induction coil. The arrangement 
described is very suitable for igniting systems on motor-driven 
vehicles, as current can be supplied from a dynamo to the com- 
bined plug and coil and the magneto and trembler coils can be 
dispensed with, as well as high-tension conductors which give 
rise to inductance losses and leakage.—October 20th, 1915. 


1359. January 27th, 1915.—-IMPROVEMENTS IN AND RELATING 
TO INTERNAL ComBUSsTION ENGINES, Henry Singleton 
Griesbach, of Holville, Hayes, Middlesex. 

This invention relates to internal combustion engines adapted 
for propelling motor cycles and the like of the type which incorpo- 
rates in the one unit with the engine a two or more speed gear, 
clutch, and means for starting the engine. The engine crank case 
A is in one piece with the extension referred to, such extension 
being supported by clips B to the frame tube C. The plate D fast- 
ened to the end of the extension supports one end of crank shaft, 
this shaft having a second support in wall of crank case. The centre 
portion of crank shaft within the extension is squared or feathered, 
as shown at E, to enable the sliding portion F of gear to transmit 
the motion of the shaft to either of the spur gears G or H§fwhen 
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clutched thereto. The operation of the sliding portion F is 
not shown, and may be by any suitable means. There is a lay 
shaft with corresponding gears meshing with G and H—not 
shown—so that when F is clutched to G the drive shall be trans- 
mitted to H at a reduced speed from that of the shaft. The spur 
gear H has an extension sleeve, over which is mounted the clutch 
plate I with clutch material J and driving pulley K. The driving 
pulley K is clutched to I as desired by movement of lever L, the 
spring M giving the adhesion pressure. N is a free wheel attached 
to sleeve H for the purpose of starting the engine. 0 is the fly- 
wheel and Rthe cylinder, P is the drive for the magneto which is 
mounted on a platform cast on the crank case. The drawing 
shows a two-speed gear within the extension, whereas it is possible 





to fit a three-speed gear or otherwise as desired. Also a single 
cylinder is shown, whezeas a twin or more cylinder engine can be 
utilised, likewise the operation of the cylinder or cylinders may 
be on the two or four-eycle principle.—October 20th, 1915. 


SWITCHGEAR. 


9015. June 18th, 1915._-[MPROVEMENTS IN MOTOR-ACTUATED 
Evectric Switrcnes, Landis and Gyr, Aktiengesellschaft, 
of Zug, Switzerland (Assignees of Landis and Gyr, Gesell- 
schaft mit Beschraenkter Haftung, of Berlin). 

The object of this invention is to provide an improved motor- 
actuated electric switch suitable for large and small currents, 
and controlled by a master-switch which may be local or remote, 
and may be actuated by hand, clock-work, or other means, A 
designates a switch lever, which can be set by hand, or by clock- 
work or other means, and B the switch lever, actuated by the 
electro-motor C, the circuit of which can be closed by an arm of 
the lever B at D or E, according to the position of the switch lever 

The motor drives a wheel by means of a worm or other 
suitable gear. A spring G connects the wheel F to the switch 
lever B. The latter has a kind of crosshead with two curved faces 

H and K, and on the wheel there is an excentric pin I adapted 

to abut against these faces in different positions of the lever B. 

The lever B is adapted to close the main circuit at L. With the 

parts in the position shown in the upper drawing the spring G is 

holding the face H of the lever B against the pin or abutment I. 

The lever B has closed the motor circuit at D, and the switch 

A is set so that the motor receives current over the contact D. 

The motor accordingly rotates the wheel F in the direction indi- 

cated by the arrow. The spring G is not able to rock the lever 
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until the abutment I has cleared the face H, but when the abut- 
ment is off this face the lever B rocks so that contact is broken 
at D and made at E, but the breaking of contact at D stops the 
motor, owing to the position of the switch lever A. At the same 
time the lever B closes the main circuit at L. By the rotation of 
the wheel F the abutment I and the stud to which the spring is 
attached are carried round to the opposite side of the lever B. 
By this means the spring is again extended, but by the time it 
exerts a pull on the lever B tending to rock the same back the 
abutment I lies under the face K and the motor has stopped, so 
that contact is maintained at L. When the switch lever A is 
moved to the position shown by a broken line the motor circuit 
is again closed, and the abutment I is removed from the face K, 
so that the spring G can rock the lever B to break contact at L. 
A roller may be mounted on the abutment I to reduce the friction 
with the faces H and K. Means of known type may be provided 
for regulating the speed of the motor, for the purpose of regulating 
the interval which occurs between the movement of the switch 
A and the movement of the switch B. A single controlling 
switch A may be used for a plurality of switches B, and the latter 
may be so set or adjusted that they do not act quite simul- 
taneously when the switch A is actuated.—October 20th, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


23,699. December 8th, 1914.—IMPROVEMENTS IN AND RE- 

LATING TO VEHICLE WHEELS, Rudge-Whitworth, Limited, 
of Rudge Werks, Crow-lane, Coventry, Warwick, and John 
Vernon Pugh, of Guiting House, Allesley, near Coventry. 

The object of this invention is to provide an improved wheel, 
in which the advantages of a plate construction and tensioned 
wire spokes are combined. The wheel, constructed of sheet 
steel or other suitable material, has a cylindrical rim A provided 
with a small outwardly turned flange B at one edge thereof. At 
the other edgeZof the rim portion A there is provided a dise or 
plate C, which extends to the hub D and is fastened to a flange 
at or near one end thereof by means of rivets E. The dise C is 
preferably formed integral with the rim portion A, and is slightly 
dished as shown. It_may, however, be flat or may be attached 
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to the rim if desired. At or near that end of the hub D which is 
remote from the disc C, means are provided for the attachment of 
tensioned wire spokes, a row F of which extends and is attached 
to the rim adjacent to the flange B. A second row G of spokes 
may also be provided which may be attached to the rim at or 
near the centre of its width. The rim A may be drilled and 
countersunk or depressed, so that the spoke nipple heads may 
lie below the outer surface of the rim. The outwardly turned 
rim flange B is provided to form an abutment for the tire—not 
shown—which is preferably mounted upon a metal rim, which 
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may be forced under high pressure over the wheel rim until it 

meets the outwardly turned flange. The rim may be wide 

enough for only one tire or sufficiently wide to carry two tires.— 

October 20th, 1915. 

1429. January 28th, 1915.—IMPROVEMENTS IN OR RELATING 
To HEATING SysTEMS FOR Motor Roap VEHICLES, Vesale 
van Ruymbeke, engineer, serving in the Belgian Army with 
the Ist Division Corps des Transports, Ist Column C.A.M.A. 

This invention relates to heating systems for motor cars and 
other road vehicles of the kind in which the cooling water of the 
engine is utilised for conducting the heat radiated or given off 
from the engine-or motor for the purpose of heating the interior 
of the ear or vehicle, the hot water from the engine jackets passing 
through pipes and valves directly to the cooling radiators or 
indirectly to the cooling radiators through the heating radiators. 

A is the engine, B the radiator or cooler through which the water 

is usually circulated, and C is a heater placed at any desired 

position inside the car. In the arrangement shown in the upper 

drawing a pump D in the pipe D! leading from the radiator B 

to the engine A is used for circulating the cooling water, whilst 

pipes E, F leading to and from the heater C communicate with the 

pipe G, also connecting the motor A with the radiator B. A 

three-way cock or valve H, which, if desired, may be controlled 

from the interior of the car, is arranged preferably at the junction 
of the pipes E and G, thus the hot water coming from the motor 

A may be caused to flow to the heater C, after which the water 

returns to the radiator B through the pipe F to complete the 

cooling of the water before returning to the engine A. In lieu 
of the three-way cock H two valves may be employed, or also, 
when it is desired to provide for cutting out the heating system 

at any time, a cock or valve I may be arranged in the pipe F, 

thus with the valve H adjusted so as to eut off the flow from the 
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pipe E and open the pipe G the cooling water will be caused to 
flow direct to the radiator B. A jet cock C', or its equivalent, 
may be provided on the heater C to allow the air to escape from 
the heating circuit when filling the system with water. In cold 
weather when the hot water is used to heat the car the admission 
of air for cooling the radiator B may be regulated, so as to prevent 
irregular working of the motor owing to the temperature of the 
water becoming unduly lowered by passing through the radiator 
B in addition to flowing through the heating system. For the 
purpose of this regulation, which may be accomplished in various 
ways, the radiator B is provided with a series of movable shutters 
or louvres B', adapted to be closed wholly or partially to control 
the air passing to the radiator, which shutters may be operated 
by means of rods K and a hand lever K! mounted at and operable 
from any convenient position in the car. The circulation of the 
water is best secured when a pump D—-see the upper illustration 
—is employed, and for cars employing the thermo-syphon prin- 
ciple of water circulation—see the lower illustration—it may be 
advisable to use a pump when it is desired to heat the car accord- 
ing to the invention. Where, however, the pump is not employed 
care must be taken that the lowest point of the heating system 
is sufficiently higher than the lowest point of the radiator B to 
ensure the circulation of the heating medium, whilst the water 
level in the radiator or cooler B must also be kept high. If it 
is desired to remove the heating system in warm weather suitable 
couplings can be provided on the pipes E, F to permit of the 
apparatus being removed without affecting the working of the 
usual water-cooling system. The design and arrangement of the 
heater C may vary according to requirements. October 20th, 


1915. 


ORDNANCE AND ARMOUR. 


2636. February 18th, 1915.—IMPROVEMENTS IN OR RELATING 
ro ELectric ORDNANCE, Thomas Gregorie Tulloch, Captain 
retired Royal Artillery, of Bank buildings, King-street, 
St. James’, Westminster. 

This invention relates to electric ordnance of the type in which 

a projectile is ejected from a gun or mortar by means of a solenoid 

excited so as to exert a propulsive force upon the projectile 

through electro-magnetic reaction. Hitherto it has been custo- 
mary to employ a solenoid in sections or coils, and to utilise the 
movement of the projectile as it passes through the barrel of the 
gun to cut out the sections or coils behind the projectile and to 
leave excited only those in front. A is the gun barrel or tube, 
3 is the iron core with the cupped extension, D in which the base 
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of the projectile C lies. D* is the solenoid in the circuit E, 
including a source of current F, a switch F! and an adjustable 
resistance H. As indicated in the drawing the core B, when 
the solenoid D is excited, is drawn forward with the projectile 
C, but as it approaches the mouth of the barrel or tube the sole- 
noid checks its motion and prevents it passing the position 
indicated in dotted lines, while the projectile leaves it, as also 
indicated in dotted lines, and is ejected at a velocity practically 
equal to the maximum velocity of the core B, reached when the 
core is at about the middle of the solenoid D.—October 20th, 1915. 





MISCELLANEOUS. 


5498. April 12th, 1915.—ImMPROVEMENTS IN AND CONNECTED 
WITH THE MANUFACTURE OF ELECTRIC CONDENSERS, Meir- 
owsky and Co., Aktiengesellschaft, Manufacturers, of Porz- 
on-Rhein, Germany. 

A primary object of the invention is to obviate the injurious 
action of the alkalis and other disturbing substances in synthetic 
resin used in condensers. ‘l'o this end the dielectric is made of 
alternate layers of paper or other suitable fibrous material and 
synthetic resin consolidated or welded together. An example of 
condenser constructed in accordance with the invention is 
illustrated in the accompanying drawing, which is a cross- 
section, enlarged, through a condenser made according to the 
herein-described process. The condenser made in this manner 
has an exceeding great resistance to moisture and is very refrac- 
tory. The individual layers are so intimately connected together 
under the high pressure in the press that it is impossible for air 
or moisture to penetrate between them. The condenser has a 
solid structure like that of the hardest wood, and accordingly 
can be worked with machine tools and be otherwise used in the 
art. Tt is not necessary to provide it, by means of, paraffin 
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wax, oil, or some other mouldable or impregnation material, 
with a protective casing, as is the case with ordinary condensers. 
Tt has a rigid structure and resists the maximum stresses to which 
it is subjected in practice, because the dielectric not only carries 
the electrically conducting intermediate layers, but at the same 
time imparts to the condenser its internal and external stability. 
Owing to air spaces no longer being able to occur, it is also possible 
to make condensers of the type described for the highest voltage. 
Condensers for testing voltages of 260,000 volts have already 
been made, and there is no doubt that the voltage itself need not 
be kept within any practical limits, whilst the maximum voltage 
of plate-shaped condensers impregnated with paraffin wax or 
resin may not exceed 800 to 900 volts. Consequently it is 
possible to make plate-shaped high-tension condensers. Another 
advantage of the improved condenser is that it can be employed 
in moist air because it is only slightly hygroscopic. The drawing, 
the layers of paper are designated A, layers of resin B, and the 
metallic layers C.—October 20th, 1915. 


20,889. October 12th, 1914.—-MerHop or TREATING Roaps, 
William Henry Schoonmaker, of 86, Clinton-avenue, Mont- 
clair, Essex, New Jersey, United States of America. 

This invention relates to a method of treating roads to lay the 
dust and produce a smooth, hard, and neat wearing surface, and 
comprises raising the dust from the road surface and applying 
a spray of suitable liquid to the dust so raised and then permitting 
the so impregnated dust to fall upon the road bed. A designates 
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a tank mounted upon wheels for containing the oil or other liquid 
with which the dust is to be treated, the tank being provided 
with a spray pipe B. Air nozzles C receive compressed air 
through pipes D from tanks E. The nozzles C are so directed 
that the jets of air issuing therefrom raise the dust from the 
surface of the road, and the oil or other liquid issuing as a finely 
atomised spray from sprinkler pipe B impregnates the dust 
while in suspension in the air, the impregnated dust then falling 
to the road surface. October 20th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of two of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 

No. 13,901/08. Photographic lenses. A four-lens —un- 
cemented objective. Optische Anstalt C. P. Goerz Akt.-Ges., 

rlin. Dated July Ist, 1907. 

No. 13,902/08.—Photographic lenses. A three-lens objective. 
Optische Anstalt C. P. Goerz Akt.-Ges. and Zschokke, W., 
Germany. 





No. 13,972/08,—Typewriters. Means for aligning the type. 
bars of a typewriter at the printing point. Gruizmann, P 
and Nahmaschinen-und Fahrrader-Fabrik, B., Stoewer Ak; 
Ges., Germany. ; 

No, 13,973/08.—Typewriters. Grutzmann, P., and Nahima. 
schinen-und Fahrrader-Fabrik, B. Stoewer Akt.-Ges., Gerniany 

No. 13,985/08.—-Driving piles. To prevent clogging of ne 
water outlets at the point of a pile, the outlets are directed 
upwards, and their bottom edges project. The jets of water 
rinse the point and a considerable length of the pile, thus reducing 
friction and facilitating the driving of the pile by impact 
Zublin, E., Germany. : 

No.  13,999/08, — Photography ; 
Anstalt C. P. Goerz Akt.-Ges., Berlin. Dated July 2nd, 1907, 

No. 14,082/08.—Magnetic separators. Raw materia! jx 
separated into magnetic and non-magnetic parts, the former 
being simultaneously separated into a suitable number of grades 
of different magnetic permeability. Ullrich, G., Germany. 

No. 14,273/08.-—Mine props. Relates to walling, timbering, 
and propping mines. Two semi-tubes, one of which is diy ided, 
are connected together by rings, one ring being placed at the 
joint of the two parts when the prop is in use. Peat fibre js 
placed at the bottom of the prop, which is then partly filled wit}, 
granulated rock, a space being left at the top of the prop for a 
wooden plug recessed at the top to take a semi-cylindrical iron, 
cap between which and the roof are placed layers of peat <0 as 
to allow room for the lagging. Nellen, F., Germany. 

No. 14,340/08.---Electricity, measuring ; energy meters. An 
induction motor meter for polyphase currents has an H-shaped 
iron core carrying current and pressure windings, which produce 
magnetic fields driving two aluminium dises. The core may be 
made in one piece or otherwise, and the lines of force of both 
driving fields traverse its central portion. Aron, H., Germany, 

No. 14,345/08.-—Furnaces; grates. The grate of a refuse. 
consuming furnace is made up of one or more corrugated plates 
consisting of inclined portions and intervening vertical portions 
having lateral perforations. A plain horizontal portion connects 
the corrugated side portions. Air under pressure supplie« 
beneath the grate enters the fuel in the form of small lateral 
streams. Fried, A., Germany. Dated October 28th, 1907. 

No. 14,503/08.—Internal combustion engines. The car- 
bonaceous deposit on the surface of combustion chambers is 
removed without removing the pistons or cylinder covers by 
burning the deposit and then blowing out the ash. This may 
be done by pouring liquid fuel or blowing powdered fuel into the 
cylinder, igniting it, and supplying it with air or oxygen. 
Gewerkschaft Deutscher Kaiser, Germany. 

No. 14,698 /08.—-Dynamo-electric machines ; brush holders ; 
magneto-electric machines. In magneto-electric igniters for 
combustion engines the carbon brush through which one pole 
of the armature is earthed is arranged in a bearing, one side of 
which is formed by a recess in the ground-plate and the other 
by an abutting side-plate. Bosch, R. (Firm of), Germany, 
Dated April 21st, 1908. 

No. 14,775/08.—Submarine signalling. A transmitter for 
subaqueous signalling is arranged to transmit either spoken 
sounds or signals produced by a siren. Schiessler, J., Vienna. 
Dated January 2Ist, 1908. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 27th. 

DuRtnG the past week something like a whirlwind of orders for 
all mill products and munitions has swept over the market, 
leaving a trail of nearly 800,000 tons of business. In this enor- 
mous aggregate are included orders for 300,000 tons of rails, cars 
locomotives, cars, bridge and structural material, 100,000 tons 
wire, 25,000 tons fabricated material, and 15,000 tons for marine 
work. Orders for projectiles from France and Russia aggregate 
in value 40,000,000 dols. Current business in steel products is 
very far in excess of capacity. Every available mill, furnace, 
and foundry is pressed to the utmost, and expansion is the order 
of the day. New high records of production are being established. 
New plant construction is being hurried forward with utmost 
despatch. Prices are steadily rising. The sole consideration is 
delivery. Six additional vessels have been contracted for along 
the Atlantic coast, and plans for two schooners are being pre- 
pared. The Newport News Company will start construction 
on vessels to be delivered in 1917. The Coastwise Transporta- 
tion Company has contracted with the Camden, New Jersey, 
Shipyard at Philadelphia for a 12,000 ton vessel, the seventh 
within six months. The Maryland Steel Company will construct 
two 5000-ton vessels for a New York concern. The Union Iron- 
works, San Francisco, will soon start on a vessel for Pacific coast 
service. The steel car companies are placing large orders for 
plates. The steel bar mills have about all the orders they can 
fill by March Ist. Increased offerings of bills of exchange caused 
another sharp decline. For five days last week exports from 
New York were in value 57,000,000 dols. Sharp improvement in 
pig is taking place in price and demand, steel pig as usual leadiny. 
Canada continues to use much low phosphorus. Sheets are 
higher. ‘Tin-plate mills are overcrowded. Manufacturers would 
like to stem the rushing demand, but are helpless. Mills are 
rapidly filling up for 1916. The future of the market cannot he 
forecasted. European war demands are the overwhelming 
factor. Basic pig orders run far into next year’s delivery. The 
Eddystone plant near Philadelphia is starting on a contract for 
2,000,000 rifles, and the announcement appeared yesterday that 
the Midvale plant, Philadelphia, has secured an additional 
Russian order for 3,000,000 rifles, although the actual figures 
cannot be authenticated. Copper exports so far this month 
16,417 tons. Heavy shipments of material are being made to 
Archangel in view of the early closing of that port. Eleetrolyti 
is strong at 18. Domestic consumers have been buying more 
freely the past few days. 











THE ENGINEERING STANDARDS ComMITTEE.—The Electrics! 
Standards Committee has just issued the British Standardisa 
tion Rules for Electrical Machinery—Report No, 72, which 
entirely supersedes Report No. 36, published in August, 1907 
The rules are divided into twenty sections, dealing with types ! 
machines, classes of rating, maximum cooling air temperature, 
measurement of temperature, embedded temperature detectors, 
limits of temperature and temperature rise, mechanical and 
stalling requirements, dielectric tests, transformer termin:! 
making, &c. The rules do not apply to traction motors. There 
are 123 clauses and the various subjects are dealt with ver) 
completely. The Committee has had the benefit of the co 
operation of the American Standards Committee and the 
Canadian National Committee of the I.E.C., with the result 
that on all essential points the American and British rating o! 
electrical machinery are now in practical agreement. Dr. R. ‘I’. 
Glazebrook, C.B., is the Chairman of the Sub-committee 
entrusted with the drafting of the rules, and the members of 
the Committee include Messrs. C. H. Wordingham and L. J. 
Steel, representing the Admiralty ; Captain G. L. Hull, R.E., 
and U. H. Roberts, representing the War-office ; H. ©. Gunton, 
representing the Post-oftice ; Llewellyn Preece, representing 
the Crown Agents for the Colonies; A. R. Everest and ©. 
Rodgers, nominated by the British Electrical and Allied Manu- 
facturers’ Association; John Christie, nominated by the 
Incorporated Municipal Electrical Association ; W. Dudell, 
Dr. Gisbert Kapp, H. W. Miller, W. M. Mordey, C. H. Mertz, 
W. H. Patched, Captain H. R. Sankey (R.E.), Alexander 
Siemens, and Rodger T. Smith. 
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PAPERMAKING AND ITS MACHINERY. 
No. VIII.* 
FOURDRINIER DRIVING ARRANGEMENTS. 
Ix the immediately preceding article we dealt with 
one form of drive for Fourdrinier machines. The 
gubject is of prime importance, for on the possibility 


in our preceding article, the drying cylinders driven 
in three or more separate groups. It is not, however, 
by any means unusual to find them all driven as a 
single group from the one countershaft. The gradual 


reduction of the peripheral speed of the cylinders 
towards the dry end, so as to allow for shrinkage, 
is then accomplished by reducing the diameter of 


we may call a pure rope. drive. The engraving, 
Fig. 56, shows the driving side of the smaller, that is, 
the 94in. machine. Fig. 57 represents three sets of 
the same style of gearing as arranged for driving the 
three calenders of a similar machine. Each sectional 
countershaft, it will be gathered, carries a friction 
clutch,’ a hand wheel, an expanding rope pulley, and 
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Figs. 56 and 57—-EXPANDING ROPE PULLEY DRIVING GEAR—BERTRAMS 


of having a steady, trustworthy and easily controlled | 


drive the whole success of the Fourdrinier depends. 
There are inany forms of driving arrangements in 


existence and out of existence. In this article we 


propose to deal with a few of the former class, which 
Our examples 


may fairly be regarded as typical. 


the cylinders progressively from one end to the other. 
Obviously, this method is best suited to the case 
of a mill constantly engaged on but one class of 
paper. It would scarcely answer on a machine 
running one week on wood pulp, say, and the next 


on rag, 











a cut steel pinion. This pinion meshes with a wheel 
fixed on the couch or press roll. spindle or other 
shaft to be driven. The rope pulley is in halves, the 
distance apart of which is controlled by the hand 
wheel through the agency of scissor-like arms situated 
between the real arms of the pulley. The adjustment 
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Pig. 53—BERTRAMS’ 


cover the three branches of the field, namely rope, 
helt and electrical driving. 

Some curiosity may be expressed as to why it is 
desirable to split the drive of a Fourdrinier into so 
many separately controllable parts. We may be 
tempted to ask why are not all the rolls and drums 
connected up to the source of power by a geared or 
other rigid form of drive which would be arranged 
to give at all times a uniform peripheral speed 
throughout all parts of the machine. As a matter 
of fact, this would not fulfil the object in view, namely, 
the avoidance of breaks in the web of paper, but 
defeat it. Uniformity of peripheral speed is not 
desirable, because, as the paper progresses through 
the machine it becomes drier and drier, and 
accordingly shrinks. In proportion as it shrinks, so 
must the peripheral speed of the parts supporting 
it be reduced if breakage is to be avoided. 

The shrinkage of paper varies greatly with the 
raw material in use. Further, with any one raw 
material it varies with the humidity of the atmosphere, 
and still more with differences in the treatment 
employed in the preparation of the pulp. As illustrat- 
ing the latter point, we may quote some figures 
obtained by Mr. R. W. Sindall as a result of experi- 
ments carried out a few years ago. It was found that 
cotton rags beaten for four hours produced a sheet 
of dry paper 1.1 per cent. less in area than that 
theoretically equivalent to the width between the 
deckle straps and the speed of the wire cloth. For 
cight hours’ beating the shrinkage was 4.6 per cent.., 
and so on, progressively, up to a shrinkage of 21.2 per 
cent. for a beating period of thirty-seven hours. 
These are shrinkages of area. The linear shrinkages 
will be almost exactly one-half of these figures. All 
things considered, then, we may say that the calender 
ond of a Fourdrinier may at times have to run slower 
than the couch rolls by an amount of the order of 
10 per cent. 

It is quite common to find, as in the case illustrated 


* No. VII. appeared November 12th. 


Elevation of Rope Pulleys. 


The form of drive already dealt with cannot be 


described either as a pure belt or a pure rope drive. | 


In it, as we have seen, either ropes or belts are used 


Swain Sc. 


EXPANDING PULLEY ROPE DRIVE APPLIED TO A LARGE MACHINE 


in the size of the rope groove produced by the axial 
movement of the halves can be effected even though 
the machine is running. The friction clutch 


is 


to transmit the power from the main countershaft | operated through a shaft from a lever at the front 


to the sectional countershafts, with belt drives from 








of the machine, so that any section may be started 














Fig. 59—-ROPE AND 


the sectional countershafts to the spindles to be 
driven. 

At the Daily Telegraph mills, the two machines 
supplied by Bertrams, Limited, are fitted with what 


ELECTRIC DRIVE—BERTRAMS 


or stopped without the attendant having to pass 
to the back of the machine. 

In Fig. 58, the general lay-out of the rope drive 
fitted to a large machine supplied by Bertrams, 
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Limited, to an English mill is given. As usual, the 
main engine—a horizontal one in this case, although 


modern practice tends towards the adoption of | 


high-speed vertical engines—drives a main shaft. 


From this shaft power is transmitted by rope to | 


“Tre Encrntcr” 


Fig. 60—LUMSDEN BELT DRIVE—JAMES MILNE 


eleven countershafts, and to a twelfth by gearing. 
The eouch rolls, each of the three sets of press rolls, 
the smoothing rolls, and each of the three calenders, 
have separate countershafts. The thirty drying 
cylinders are driven at four points. There are eleven 
drying cylinders to the first of these four shafts, 
eight to the second, eight to the third, and three to 
the fourth. The driving rope is in one continuous 
length. 
of the main shaft and six on the other. The rope 
is led round each of the five pulleys in succession, 
with a half turn round the main drum between each 
pair. It then passes round the six pulleys on the other 
side in asiiilar manner, the half turns round the main 
drum for this side falling in grooves alternating 
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Fig. 61—LUMSDEN DRIVE—DIAGRAM 


with those filled by the half turns of the other side. 
In order that the rope may be continuous, and in 
order that the drive on both sides of the main shaft 
may be in the same direction, it is necessary, as can 
be easily verified by trying a sketch of the drive, to 
provide an idle guide pulley on each side of the 
main drum shaft. 


arranged to act as a tightening pulley which will | 


take up the slack when the rope length alters from 
a change in the humidity of the atmosphere. This 
tightening pulley also comes into action, of course, 
when the speed of any section is varied. As shown 
in Fig. 59—wherein is given a view of a semi-electric- 


ally driven machine—the tightening pulley runs on a | through 


carriage on which a weight A constantly pulls. 


There are five countershafts on one side | 


One of these guide pulleys is | 


| 


> 
30in. above it. The small cubical space occupied 
by the whole arrangement is also emphasised. Like 
all good drives, it runs, the makers claim, without 
producing the least tremor in the paper. 

As an example of a pure belt drive we may refer to | 


for the wet end is shown in the engraving. Each 
subsidiary shaft carries as many coned belt pulleys 
as may be required, say three, as for the couch rolly 
and first and second press rolls. The transmission 
is made from these pulleys by belt to correspondingly 


| coned pulleys on separate shafts, from which, through 
| friction clutches and gearing, power is transmitted 
| to the respective set of rolls. 





| of the belt leather. 


The feature of interest in the drive resides in the 
slight displacement of eaeh driven coned pulley 
relatively to the corresponding driving coned pulley, 
This simple stratagem is illustrated in an exaggerated 
manner in Fig. 61. The amount of displacement 
depends upon the distance between the pulleys and 
the angle of the coned surfaces. By comparing the 
two diagrams in Fig. 61, it will be seen that the 
displacement gives the belt a flat contact over cach 
half pulley surface without material local stretching 
Each belt is guided at one end 
only. At the free end it finds its own position on the 
coned surface. Complicated belt shifters, with (he 
attendant production of chafed edges, are this 
avoided. The angle of the cones is such that a speed 
variation of from 5 to 10 per cent. is available at each 
point driven. A second important feature of this 
drive is the use of narrow high-speed belts instead of 


| the usual broad and slow-speed type. The belt specs 


| are on the average 10ft. per foot of paper run, always 


the Lumsden patented system. the invention of | 
Mr. Thomas Lumsden, the late director of James 
Milne and Son, Edinburgh. A plan of this drive is | 
shown in Fig. 60. The steam engine, it will be seen, | 


Inside Negative 


provided this does not give a belt speed greater than 
4800ft. per minute. 

The presence of a friction clutch in the driving 
arrangements of a Fourdrinier is sometimes objected 
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Fig. 6—BERTRAM AND HAPPER ELECTRICAL DRIVE—JAMES BERTRAM 


drives a main countershaft from which power is taken 
herring-bone gearing and a friction 
clutch for the purpose of driving the drying drums. 
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Fig. 62—BELT DRIVE WITHOUT CLUTCHES—BERTRAMS 


Among several important features claimed by 
Messrs. Bertrams for this form of drive, we notice the 
fact that no overhead shafts are required for it. All 
the countershafts and the main shaft are carried 
in pedestals fram the floer, and need not be more than 


| These, as shown, may be driven in one group by 


inflexible gearing, and the required variation of 
peripheral speed obtained by progressively reduced 
diameters. The main countershaft drives by belt 
on to two subsidiary countershafts, of which that 


to by paper makers. It may be doubted if the 
objection is always well founded. Of the drives 
already described, one avoids the use of friction 
clutches and two—neither of which can be said in any 
way to be unpopular—use them. In the case of the 
expanding rope pulley gearing fitted by Bertrams, 
Limited, the clutches used are of the Moore and 
White type, and after years of experience Messrs. 
Bertrams inform us that these clutches “ work 
admirably.” 

Nevertheless, the prejudice against the use of 
friction clutches does exist in some quarters, and to 
meet the consequent demand for something else, a 
form of belt drive containing no friction clutches is 
supplied by Bertrams, Limited. The details of this 
drive, as applied to a roll, are shown in Fig. 62. 
From an overhead shaft provided with a coned pulley 
a belt passes round a correspondingly coned pulley 
supported from the floor, with its axis at right angles 
to the axis of the roll. A loose pulley is provided 
close up against the smaller diameter end of this coned 
pulley. From the pulley shaft the transmission is 
made through bevel wheels running in an oil-tight 
casing. The belt shifter is operated through a shaft 
from a hand lever at the front side of the machine. 
A sector plate is provided for the hand lever, and 
within the open are of this there is a stop, the position 
of which may be adjusted by a screw and wheel. 
By making use of this stop, the attendant, after 
having stopped the section, can re-start it and bring 
the belt back on to exactly the same position on the 
coned pulley as before. If the speed was right 
previously, there is thus neither trouble nor waste 
of time in arriving at it again. 

In an actual machine fitted with this form of drive 
we find the overhead shafting extends along the wall 
from a point abreast the couch rolls to a point 
abreast the last calender. As usual, the pair of couch 
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rolls, each of the three sets of press rolls, and each 
of the four calenders, is driven by a separate pair of 
coned pulleys. The reel-up spindle is driven by belt 
from the last calender, Of the eighteen drying 
cylinders, the first seven are driven in one, followed 
hy a separately driven group of eight, with another 
group of three beyond the smoothing rolls. The 
«moothing rolls are not in this case driven separately, 
but take their power by belt from the shaft driving 
the last of the cylinders. 

There are many other systems of driving a 
Fourdrinier.. We have seen a machine still at work 
which is driven by belts and pulleys in the crudest 
manner, & manner, nevertheless, which used to find 
great favour and which, if we mistake not, was at 
one time the sole occupant of the field. In this, the 
speed of the whole machine could only be varied to 
suit a change in the quality of paper being made by 
knocking off the main drive pulleys and substituting 
a fresh pair. To obtain the requisite ‘‘ draw” on 
the paper, that is, to vary the speed of each section 
of the drive to suit the contraction of the paper, 
javers of felt had to be wrapped round or taken off the 
subsidiary driving pulleys. 

If the improved form of belt and rope drives such 
as we have described now hold the field, they are 
vertainly threatened with a rival in the application 
of electricity to the purpose. There are at least two 
systems of electrical drive for Fourdriniers obtainable 
in this country—the Mather and Platt and the 
Bertram and Happer. We give a brief description 
of the latter system, the patent rights of which are 
held by James Bertram and Son, Limited, and 
Mr. J. R. Happer, of Linwood, Renfrewshire. 

The objects sought in this, as in all other modern 
drives, are principally two. The speed of each 
section of the drive must be separately adjustable 
through a slight range to give the required amount 
of “ draw’ on the paper. The sectional speeds must 
be unitedly adjustable through a considerable range 

say 1 to 10—to suit changes in the quality of 











switch E, making the connection between the 
inside and the outside mains; but as the electro- 
motive forces are opposite and equal, the electro- 
motive force in the inside mains is zero. 

Farther movement of the handle of the resistance 
B decreases the retarding voltage and raises the 
voltage in the inside mains from zero upwards. 
When this inside voltage reaches the desired point 
each sectional motor is started up, and when all 
are running the paper is led through the machine. 
The speed of the whole may now be increased by 
turning the handle of the switch B still farther, until 
it reaches the mid point, when the retarding voltage 


created by the generator falls to zero and the electro- | 


motive force in the inside mains is the same as in the 
outside. Farther movement of the resistance handle 


reverses the current in the magnet coils of the | 


generator and builds up an assisting instead of a | 
retarding voltage in the generator. The voltage | 
in the inside mains, therefore, rises above’ that in | 
the outside until it reaches a maximum of something 
like double the outside reading. The generator is | 
thus used to retard or to “‘ boost’’ up the outside 
voltage. This part of the arrangement, we may say, 
is well known to electrical engineers. 

It will thus be seen that when all is running the 
handles of the resistances A give a.means of 
controlling independently the speed of each sectional 
motor, while the handle of the resistance B serves as a 
means of increasing or decreasing the speed of them 
all proportionately and simultaneously. 

In Fig. 64 we give the arrangement of an actual 
machine driven by this system. Practical experience, 
we believe, has not as yet pronounced definitely | 
on the relative merits, from the purely papermaking 
point of view, of the mechanical and the electrical 
forms of drive. It is apparent, however, that with 
the electrical system the back of the machine is kept 
remarkably clear of obstruction and is much more 
accessible than when the ordinary form of belt or 


|rope drive is used. Further, the speed both of the 
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| character of the pollution existing in the air of the 
| larger industrial cities, 
The official figures for the results of this investiga- 

tion have been collected by the Committee and pub- 
| lished in the Lancet monthly, while below the more 
| important of these figures are presented in tabular 
| form. 
|(1) Tae Resunts in Twetve Enousa Towns ror 
THE PreRiop Apri, 1914, To Marcu, 1915. 
| able 1 contains a summary of the more important 
| official figures for twelve English towns, covering the 
| period April, 1914, to March, 1915. Some of the towns 


| did not start to make the observations before June 
or July, 1914, so that it is necessary to compare the 
average fall per month to obtain their relative posi- 
tion in the table. 


TABLE I.—The Soot aud Dust Fall of English Towns, 1914-1915. 








Total 
solids in N ¢ Average 
Town. metric | * we fa}! per 
tons per | MOPEDS. month. 
sq. kilom.* 
a a mS ce 8 31-17 
Manchester (Ancoats)... ... ...  ... 80-38 3 26-79 
Birmi: gham (Central) Sue: Vea” oeGd 11 23-23 
IN i tad a. Pa 9 21-77 
Sheffield (Attercliffe) ... 0.0. 2... 2... 195-32 y 21-70 
London (Embankment Gardens) ... 214-17 11 19-47 
epee gnc AE ge MR ree es 12 18-71 
| Manchester (Technical School)... 168-53 9 17-61 
PROMO 5 oss eck, tesey 5 st oR ee 12 15-55 
Kingston-on-Hull Miah. oak tenascin 12 13-56 
London (Golden-lane)..." 2. 2... 154-21 12 12-85 
York ante Sud’ aad! “Saar Gsae eke aie a 12 9-04 
on ee eel a 12 8-47 
eS eae ee pe Base a Ws 25-59 | 12 2-13 





It will be seen that Oldham occupies the place at 
the head of the table, with a soot and dust fall in the 
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Pig. 64—ELECTRICALLY DRIVEN MACHINE—BERTRAM AND HAPPER SYSTEM 


paper being made. This united adjustment must 
leave the ratios among the sectional speeds unaltered. 
The Bertram and Happer system employs direct 
current. The positive and negative principal or outside 
mains feed positive and negative subsidiary or inside 
mains—see Fig. 63. These inside mains supply 
current to the armatures of the motors driving, the 
various sections, each such motor having in its 
armature circuit a separate starting switch. The 
speed of any motor can be separately adjusted to 
give the required “‘ draw’ by varying the strength 
of the current used to excite its magnets. This 
exciting current is obtained from a separate inside 
main, and its strength is regulated by a suitable 
resistance A situated between this main and the 
tnagnet coils of each motor. 

A portion of the lead between the positive outside 
and the positive inside main consists of the armature 
of a direct current generator. This generator is driven 
hy a motor taking current from the outside mains. 
"he current in the generator magnets is not only 
variable, but is reversible by means of a regulating 
resistance avd reversing switch B. When the handle 
of the switch B is at “‘ off,” there is no resistance in 
the field magnet circuit of the generator. The 
current through the coils is therefore a maximum, and 
consequently the electromotive force developed by 
the generator is also the maximum. Owing to the 
‘nanner in which the connections are made, this 
clectromotive force opposes that in the outside mains. 
It is, too, greater than the other. The attendant 
turns the handle of the resistance B until the generator 
electromotive force is reduced to equality with that 
in the outside mains, a condition established when the 
voltmeters C and D read thesame, He then closes the 











whole and of the individual parts is as easily arranged 
to be controlled from the front of the machine as 
from the back, a statement which cannot always be 
made concerning a mechanical drive. 








ATMOSPHERIC POLLUTION IN ENGLISH AND 
SCOTTISH TOWNS. 
By JOHN B. C. KERSHAW 


THE issue of THE ENGINEER for October 24th, 1913, 
contained a detailed account by the present writer | 
of the various methods that had been employed up | 
to that date for the measurement of atmospheric 
pollution, together with an illustrated description of 
the standard type of collecting soot and dust gauge 
that had been brought out by the London Committee | 
for the investigation of the subject. 

The standard method depends upon the use of an 
enlarged type of “rain gauge ”’ for the collection of 
the whole of the monthly rainfall. The gauge consists 
of a large cast iron funnel, enamelled on the inside, 
and having a collecting area of four square feet. The 
funnel is supported in an iron frame, and is surrounded 
by a wire guard ring at the top. In the majority of 
towns only one gauge has been installed, but in 
London, Glasgow, Birmingham, Sheffield, and Man- 
chester there are several gauges placed at different 
points, Manchester having now ten gauges in use in 
different localities of the city and its suburbs. 

The observations have now been carried on in six- 
teen English and Scotch towns for a period of over 
one year, and a large amount of valuable information | 
has been collected bearing upon the amount and | 





eight months of 249 tons per square kilometre, 
equivalent to 31.17 tons per month, or to 957 tons 
per square mile per annum.* Manchester (Ancoats) 
comes next, with a fall of 80 tons in three months, or 
an average of 26.79 tons per month, while Birming- 
ham, Bolton, Sheftield, London, Liverpool, Newcastle, 
and Manchester (Technical Schools) follow in the order 
named. 

It may be explained that in those towns where 


| several gauges are installed, the figures for the district 
| showing the heaviest soot and dust fall have been 


selected for the above comparison. In the case of 
Manchester (Anceats) only three months’ observations 
have been carried out however, and the figures for the 
observations at the Technical School in the centre of 
the city are also given, in order to present a more 
reliable average for that town. The figures for the 
Golden-lane observation gauge in London are also 
included, in order to show that one portion of the east 
of London is cleaner than the west-end of the City. 
Exeter and Malvern occupy, as might be expected, 
the places of honour at the bottom of the table, with 
total soot and dust falls in the twelve months of 101 
and 25.6 tons respectively. The latter figure is only 
one-thirteenth that of Manchester, and only one- 
sixteenth that of Oldham, and it shows what great 
scope exists for improvement in the atmospheric con- 
ditions of the Lancashire manufacturing towns. 


(2) Resttrs in Srx Scorrish Towns FOR THE PERIOD 
ApriL, 1914, Tro Marcu, 1915. 

Turning now to a consideration of the returns that 

have been received from Scotland, we find that only 


* It is necessary to multiply the metric tons per square kilometre 
by 2,56 in order to obtain the English tons per square mile, 











six towns have carried on the observations during the 
period under review. The observations were inter- 
fered with, however, by frost and by breakage of the 
collecting bottles, and therefore they do not cover 
the whole period, nor are they strictly comparable 
with the English results. Only three towns, Paisley, 
Leith, and Greenock completed eleven months’ 
observations. 


Towns, 1914-1915. 


TaBLe I1.—The Soot and Dust Fall of Scotch 


Total 
solids in 

metric 
tons per 
sq. kilom.* 


42-62 2 


Average 
fall per 
month, 


No. of 


Town 
. months, 


Glasgow (Blythswood-square) .. 21-31 
RE AEM. Se eer S8S8-1f 12 15- 
Surling Sgt tere 33-00 3 1l- 
Greenock 114-36 11 10- 
23-68 3 


Coatoridge o 
84-75 11 


Leith 


The figures, so far as they are available, have been 
gathered together in Table II. Assuming that the 
soot and dust falls for the shorter periods would 
increase proportionately for the whole of the year, 
we find that the relative positions of these six towns 
are Glasgow, Paisley, Stirling, Coatbridge, Greenock, 
and Leith. Glasgow (Blythswood-square) possesses 
an average soot and dust fall per month of 21.31 tons, 
and ranks, therefore, equal to Sheftield (Attercliffe) 
in Table 1, while Leith had a total fall of 84.7 tons in 
the eleven months, and would be placed below York 
and Exeter in Table I. The observations made by 
Chief Inspector Fyfe in the winter months of 1910- 
1911, gave the relative positions for the four towns as 
Glasgow, Paisley, Greenock, and Stirling, and are 
thus practically confirmed. 

(3) THe CONSTITUENTS OF THE Soot AND Dust FALu. 

The scheme of analysis to which the rainfall for 
each month, caught by the sopt and dust gauge, is 
subjected, covers the separation of the following con- 
stituents :-— 

Insoluble matter.—Tar, carbonaceous other than tar, 
and ash. 

Soluble 
and ash. 

The soluble matter is also tested for sulphuric acid, 
chlorine, and ammonia. 


maitter.—Volatile, i.e., loss on ignition, 


TasLe IIL. — The Chief Constituents of the Soot and Dust Fall ix 
Twelve English Towns. 


Insoluble portioa of the 
deposit. 


Metric tons per 


Name of own. sq. kilom.* 


Monthly averages. 


for average. 


Carbon- 
aceous, 


Ash. 


No, of months used 


Tar. 


a een ie Re 3: 6- -81 
“57 
+53 
3-32 


27 


Manchester (Ancoats).. 
Birmingham (Centra!) 
RS Se ek, ta: 
Sheffield (Attercliffe) .. 
-19 
+27 
90 
-41 
+35 
29 


London (Embankment Gardens) 
Liverpool Se ie epee te ate 
Manchester (Technical School) 
Newcastle ... ... 
Kingston-on-Hull... 

London (Golden-lane)... 


— 
n= 


i) 
New 


3-26 
3-09 
+32 


York 
Exeter ... 
Malvern ... 


-66 
-19 


-04 
-01 


et et 
bo NS bo 





The chief interest of the figures for the chemical 
engineer, however, is the composition of the insoluble 
deposit, and the resuls of the analysis of the deposit 
for the twelve English towns are given in Table III., 
the towns being placed as before, in order of their 
atmospheric pollution and dirtiness. The difference 
between the totals of the figures given in Table III. 
for each town and the totals given in Table I. repre- 
sent the dissolved portion of the deposit, and in the 
case of Bolton it is noteworthy that this amounts to 
the comparatively large total of 9.67 metric tons per 
square kilometre. 

In all the other towns on the list, the ash and car- 
bonaceous matters form the larger proportion of the 
solid deposit, and the tarry matters amount to quite 
a small percentage of the whole, Liverpool showing 
the largest total, with a fall of .46 ton tar per month. 
With these two exceptions, the proportion of car- 
bonaceous matter and ash in the solid deposit caught 
in the gauge follows the order of the towns in Table I. 
York, Exeter, and Malvern once again are seen to 
occupy positions much superior to all the other towns 
in the freedom of their atmosphere from solid impuri- 
ties, the average ash fall in Malvern being so low as 
.32 ton per month, compared with 14.81 tons in Old- 
ham and 11.57 in the Ancoats district of Manchester. 


COMPARISON OF THE ENGLISH AND AMERICAN 
RESULTS. 


The figures given in the above tables may be use- 
fully compared with those collected in Table IV., and 
given in the course of an article by Mr. J. J. O’Connor 
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upon “ Pittsburg’s Soot and Dust Fall,’ which 
appeared in the issue of Metallurgical and Chemical 
Engineering”? (New York) for April, 1914. The 
principle of the method used at Pittsburg for collect- 
ing the soot and dust was similar to the standard 
English method, but the Pittsburg gauge was much 
smaller in size. 


TABLE 1V.—Constituents of the Soot and Dust Fall of Pittsburg, 
U.S.A., from April, 1912, to March, 1913 (Bremner). 


Tons per square mile per annum, 


Station No, Fixed | 


Ash. Fe,0,. Total. 


carbon, 


495 
1950 
670 
1660 
1630 
978 


145 3 
412 
269 
380 
548 
309 
195 
210 
188 
108 
218 
153 


306 | 
809 
189. | 
844 | 
704 
45 
309 
419 
344 | 


336 


| 
| 
| 
| 


131 
713 
202 
417 
357 
$22 
300 
286 
211 
274 
391 
200 


378 | 
333} 
| 


Aver ge of twelve districts, 1031 tons. 
From “ Bulletin,” No. 8, Mellon Institute, University of Pit sburg. 


The worst of the English towns, namely, Oldham, 
with a soot and dust fall at the rate of 957 tons per 
square mile per annum, has, therefore, an atmosphere 
almost as dirty as that of Pittsburg, with its average 
fall of 1031 tons per square mile per annum, whereas 
Sheffield, the centre of the English steel-making 
industry, even in its dirtiest district of Atterclifie, 
shows a fall of only 665 tons in the twelve months, 
and is, therefore, far cleaner as regards its atmosphere 
than Pittsburg. Possibly had the observations been 
carried on over a wider area at Sheftield, especially on 
the Rotherham side of the city, the results would have 
approximated more closely to those of Pittsburg, for 
the prevailing winds at Sheffield are from the west and 
south-west. 

In view of these results and facts, it is interesting to 














Fig. 1—RECORDING ACTINOMETER 


note that at the International Conference for the Pre- 
vention of Smoke, held in Pittsburg in September, 
1913, a Committee was appointed to co-operate with 
the London Committee in order to arrange for the 
introduction of the standard method of making these 
soot and dust observations into America. Mr. E. P. 
Roberts, the Chief Smoke Inspector of Cleveland, 
was elected chairman of this Committee, and it may 
be hoped that shortly figures similar to those given in 
Tables I., II., ITI., and IV. will be available for some 
of the leading towns and cities of America. 


THE SPECIAL INVESTIGATIONS AT MANCHESTER WITH 
A New Form or REcoRDING ACTINOMETER. 


The Air Pollution Advisory Board, which was 
created by the Sanitary Committee of the Manchester 
City Council in 1912, for the purpose of investigating 
and reporting upon the extent of the atmospheric 
pollution within the city area, has not only installed 
ten standard gauges for the measurement of the soot 
and dust fall, but has also commenced to carry out 
observations upon the intensity of the sunlight at 
several places within and without the city boundaries. 
The advisory Board, it may be explained, possesses 
no administrative powers, but is concerned solely 
with research and educational work, and it receives 
for this purpose a grant of £460 per annum from the 
funds of the Sanitary Committee. 

The measurement of the intensity of sunlight is 
closely connected with the subject of air pollution 
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by solid matter, for the greater the number of soot, 
and dust particles suspended in the atmosphere, the 
greater is the screening effect of the air upon sunlight, 
and the larger the proportion which is lost before the 
rays of sunlight reach the surface of the ground, 
Since sunlight is one of the most effective agents for 
destroying germ life and preventing disease, especially 
in crowded cities, the measurement of the intensity 
of light is of considerable importance, not only as 4 
check upon the extent of the pollution of city ato. 
spheres, but also as a means for comparing the relative 
healthiness of town and country districts. 

A new form of recording actinometer that is auto. 
matic in action and makes a photographie record of 
the intensity of sunlight over twelve hours has bee: de. 
vised by Professor Haldane Gee and Mr. W. C, Jenkins, 
of the Manchester (England) School of 'Technolou,, 
This instrument, which is illustrated in Figs. 1 ind 
2, consists of a fixed metal cylinder Gin. in diameter and 
3hin. long. ‘This cylinder is open at the bottom, but 
is closed at the top with a lid, having on its cirevin- 
ference a scale of hours, and round its edge a seale of 
} hours. By the use of a clamping device photo. 
graphic paper can be secured evenly on the surface of 
the drum. The lid is fixed to a curved metal upright 
supported on the wooden base of the instrument, 
The top of the upright is graduated from 50 dey. to 
55 deg., corresponding to local values of latituce. 
This enables the axis of the cylinder to be fixed at. tho 
required latitude by moving the curved arm unti! an 
index mark is at the right angle. 

Concentric with the fixed cylinder is a movable 
one of a little larger size. On the bottom is a clock 
with its driving axis passing through a hole in the 
metal bottom of the cylinder. This axis passes into 
a hole in a rod, and when the axis is held by turning 
a clamp screw the outer cylinder with its clock re. 
volves round the inner cylinder once in twenty-four 
hours. The clock runs for seven days, and after 
adjustment keeps good time. It may be noted that in 
the actinometer the axis is held and the clock rotates. 
This arrangement is the reverse of that of an ordi 
nary clock. To keep the cylinders concentric a cen 
tral rod is fixed to the centre of the upper cylinder, 
and pivots in a central hole in the top of the clock case, 
On the rotating drum are two fixed metal jaws pro 
vided with a slit between them. ‘his slit is wider 
at the middle and tapers each way. When in use 
the instrument must be placed with its axis in the 














Pig. 2—ACTINOMETER TAKEN APART 


geographical meridian, and the slit brought opposite 
to the mark indicating solar time, when the motion of 
the slit will follow the sun, and the intensity of the 
light will be indicated by the degree of blackening ot 
the paper. The type of paper best suited for the pur- 
pose has been the object of many experiments and 
inquiries. So far as the experimental work has been 
completed it has been found that a gas-light paper 
that has been treated with a 5 per-cent. solution of 
resorcin, containing 4 per cent. of glycerine, is the 
most suitable paper for general use. The paper is 
sensitive to ultra-violet light, and, to a certain extent, 
towards the red end of the spectrum. The standard 
paper is prepared by the Ilford Company. It is pro- 
posed that all the exposed papers shall be sent to the 
School of Technology for examination and scaling. 
Much information can be obtained by the simple 
inspection of the records, but in order to obtain 
numerical values the surface brightness is measured 
by the aid of a portable photometer called a 
‘“‘lumeter.’’ The surface brightness is found to be, 
within certain limits, inversely proportional to the 
intensity of the received light. Where there is much 
variation in the daily record, the average value can 
be obtained by rotating the paper by means of an 
electric motor, ‘and then reading off the resultant tint 
with the lumeter. The ideal position for the actino- 
meter is close to the ground, and such that the light 
is not obstructed from sunrise to sunset. It is difficult 
to obtain such a situation, especially in the city amd 
suburbs, and although desirable is not absolutely 
necessary, for useful observations can be taken even 
when freedom from obstruction is only for a part of the 
day. It is essentially important to place the instru- 
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nents in the charge of persons who are accustomed to 
the regular use of instruments. The actinometer 
gives the intensity of the light directly received from 
the sun. 

The results obtained with this instrument at three 
different observation stations during July, August, 
and September, 1914, showed that the average inten- 
sity of the sunlight at Crewe was nearly 20 per cent. 
vreater than in the Whitworth-street Garden in the 
city of Manchester, and that on the roof of the School 
of Technology (100ft. high) it was 12.6 per cent. 
vreater than at. the ground level. In order to obtain 
records from some place well outside the local area it 
has been arranged to instal one of these recording 
actinometers, at Abergele, in North Wales. 


‘fur CONNECTION BETWEEN SUNLIGHT, PURE AIR, 
AND HEALTH. 


In concluding this article it may be pointed out 
that there are three essential factors in the preserva- 
tion of good health, namely, pure water, pure food, 
and pure air ; and it is satisfactory to find that at last 
the importance of the third factor is being recognised. 
The soot and dust suspended in the atmosphere are 
disadvantageous and harmful to the living organism 
in several ways. In the first place by diminishing the 
amount of sunlight which falls upon the earth they 
directly lower the vitality of the human organism and 
diminish its power of resisting disease. Cohen has 
shown that in Leeds the smoky atmosphere cuts off 
from 25 per cent. to 40 per cent. of the sunlight, and 
the Pittsburg and Manchester investigations have con- 
firmed these results. The soot and dust suspended in 
the atmosphere also enter and choke up the pores and 
cells of the lung tissue to such an extent that the 
rapid assimilation of oxygen by the blood and dis- 
charge of CO, and other waste products is checked. 
Doctors can always tell by a post-mortem examina- 
tion from the colour of the lung tissue whether the 
man has lived chiefly in the town or the country 
during his lifetime ; and the shortened life of town- 
dwellers is partly due to this cause. 

Finally, direct sunlight and pure air are now recog- 
nised as natural germicides, and the soot and dust 
suspended in the atmosphere therefore aid the pro- 
pagation of all infectious diseases by promoting the 
conditions which are favourable to bacterial life. 

The writer’s thanks are due to Professor Gee and 
Mr. W. C. Jenkins of the Manchester School of 
Technology, for the loan of the photographs used to 
illustrate this article. 








THE WATER POWERS OF CANADA. 
No, I. 

ADVANTAGE was taken of the Panama Pacific 
Exhibition by the Canadian Government to prepare 
a series: of booklets descripttVe of the Water Powers 
of the Dominion, these booklets being intended for 
distribution in connection with the Government’s 
water power exhibit in its pavilion at that Exhibition. 
We have been favoured with specimens of these 
publications, of which there are five in all, and they 
are all much in advance of the usual type of literature 
given away at exhibitions. Each has been written 
by an expert and all are exceedingly well got up and 
beautifully printed, with numerous illustrations, 
both half-tone and line. They give an excellent idea 
of the great extent to which hydro-electric develop - 
ments have been carried out in the Dominion, and 
they demonstrate, as well, the vast sources of power 
which still remain untapped. Each of three of the 
booklets is devoted to one province, namely, British 
Columbia, Ontario and Quebec, one is concerned with 
the Prairie Provinces, and the last treats of the 
Maritime Provinces. The treatises have all been 
prepared under the direction of the Hon. W. J. 
Roche, Minister of the Interior, Canada, at the request 
of the Superintendent of the Dominion Water Power 
Branch, the exhibit of which at San Francisco was 
installed under the superintendence of the Com- 
missioner-General of Canadian Exhibitions. The 
book on ‘‘ The Water Powers of British Columbia ”’ 
was written by Mr. G. R. G. Conway, M. Inst. C.E., 
M. Can. Soc. C.E., M. Am. Soe. C.E., who is 
consulting engineer to the British Columbia 
Electric Railway. The treatise on the Prairie 
Provinces—Manitoba, Saskatchewan and Alberta— 
was from the pen of Mr. P. H. Mitchell, Assoc. M. Can. 
Soc. C.E., M. Am. Soc. M.E. The water powers of 
Ontario are discussed by Mr. H. G. Acres, of the 
Hydro-electric Power Commission of the Province. 
Mr. F. T. Kaelin, assistant chief engineer of the 
Shawinigan Power and Water Company, describes 
the water powers of the province of Quebec, while 
the water powers of the Maritime Provinces—Prince 
Edward Island, New Brunswick and Nova Scotia— 
are dealt with by Mr. K. H. Smith, A.M. Can. Soe. 
C.E., who is engineer to the Nova Scotia Water Powers 
Commission. 

It is pointed out in a short note which prefaces 
each booklet that ‘‘ The outstanding feature of the 
water powers situation in Canada is the fact that 
practically all industrial and commercial centres in 
the Dominion, from coast to coast, have sufficient 
potential water power within easy transmission 
radius, and of sufficient capacity and assured economic 
feasibility of development, to meet all anticipated 
requirements for the future.’ There is abundant 


proof of the truth of these statements, as well as much | miles. The total precipitation of rain and snow 
detailed information and interesting reading in the | varies, as might be expected, very considerably. In 
five volumes which lie before us, though none of them | a table giving particulars of various widely separated 
professes to be anything more than an outline sketch | places in the Province during the year 1912, which 
of the subject with which it deals. We propose | is printed in the booklet, the lowest total precipitation 
briefly to review the subject matter of these treatises | is shown as being at Atlin, where it was 7.96in. The 
so that our readers may form some idea of their | highest was at Swanson Bay, with its 155.08. The 
contents and obtain some conception of the large | average of twenty-five different localities is as much 
amount of work which has even now been done, | as 48.52in. It is not to be wondered at, therefore, 
though so much remains to be accomplished in taking | that British Columbia, with its tall mountain ranges, 
advantage of the vast stores of potential power with | its great rivers, its large lakes, and its heavy average 
which Nature has endowed the Dominion of Canada. | rainfall, should be rich in localities in which power 
To take first the Province of British Columbia, | can be derived from falling water. 

which has a superficial area of 372,640 square miles.| At the present time there are installed some 230,000 
Some idea of what this area means may be formed | horse-power. The names of the owners, and capacities 
by the statement that the British Isles are only | of the principal water powers at present developed 
121,377 square miles in extent, which is thus less! are given in Table No. I.:— 


TaBLe No. I.—List of Hydro-electric Plants in British Columbia. 


Present 


Owner. Situation. capacity 
installed. 


H.P. 
West Kootenay Power and Light Co., Ltd.. Kootenay River and Kettle River, near Nelson) 23,000 


Mining, smelting, light and 
industrial power. 
3,000 Light, industrial power and 
street railways. 
Lake Buntzen, Burrard Inlet .. .. .. .. 84,500 Light, industrial power and 
street railways. 
26,000 Industrial power (26,000 h.p. 
now being added). 
25,000 Light, industrial power and 
street railways. 
Link River, Ocean Falls .. ..  .. &.  .. 11,200 | Wood pulpand lumber manu- 
facture. 
9,400 Coal mining. 


British Columbia Electric Rly. Co., Ltd.| Coldstream, near Victoria . . 
Ditto Ditto Ditto 
Western Canada Power Co., Ltd. .. Stave Lake, near Ruskin .. 


British Columbia Electric Rly. Co., Ltd. Jordan River, Vancouver Island 


Ocean Falls Co., Ltd. 


Canadian Collieries (Dunsmuir), Ltd. Puntledge River, near Nanaimo 


24,000 News print paper manufac- 
ture. 
7,325 Copper mining and smelting. 


Power River Co., Ltd. Powell River 

Granby Consolidated Mining, Smelting Falls Creek, Granby Bay .. 
and Power Co., Ltd. A : 

City of Nelson .. .. .. «. «- «| Kootenay River, near Nelson ...... .. +. 4,000 Mining, industrial power and 

ight 


City of Kamloops Barriere River, near Nelson 2,800 Light and industrial power. 


Britannia Mining and Smelting Co., Ltd. Britannia Creek, Howe Sound .. 4. «+ 2,735 | Copper mining and reduction. 
Hedley Gold Mining Co. .. Similkameen River, near Hedley .. .. -. 2,650 Gold mining. 
Woodworth Lake, near Prince Rupert ... .. 1,650 Light and industrial power. 


City of Prince Rupert 

1,250 Wood pulp and lumber manu- 
facture. 

Light and industrial power. 


Swanson Bay Forests, Wood Pulp and Swanson Bay 
Lumber Mills, Lid. 


City of Revelstoke Illicilliwaet River, near Revelstoke .. ..  .- 600 


-- 890 Mining, municipal and hotel 


Other small developments 
lighting, salmon canning. 


Total horse-power at present installed .. 230,000 
than one-third of that of the Canadian Province. This total is, however, only a beginning. As will 


On the east are the Rocky and Selkirk Mountains, be observed in the table, the Western Canada Power 
on the west the Coast and Island Ranges. The Company is now engaged in installing a further 





Rocky Mountains roughly average 8000ft. in height. 26,000 horse-power, and Mr. Conway himself calcu- 
The Selkirks are hardly inferior in average elevation. 
The mean width of the former range is about 60 miles ; 
that of the latter some 80 miles. From the southern 
boundary line of the province to the western base 
of the Rocky Mountains as far as the northern limits 
of the Selkirks there is a valley of great length and 
regularity extending @ distance of 700 miles—dividing 
the two ranges. To the west of the two ranges the 
province extends into a wide plateau of tableland. 
This plateau was originally elevated some 3500ft. 
above sea level, but it has been deeply intersected 
and eroded by lake and river systems so that in 
places it presents an aspect hardly differing from 
that of the mountainous regions. The _ interior | 
plateau, it is explained, is terminated by the Coast 
Range, which consists of massive crystalline rocks 
some 6000ft. to 7000ft. high, and has a mean width | 
of 100 miles, descending to the shores of the Pacific, | 
which in turn is flanked by the Island Range, the tops | 
of which form Vancouver and the other islands of | 
the district. The coast is noteworthy for its fiords 
and passages, which are analogous to those of Scotland 
and Norway, and probably surpasses those of any | 
part of the world in dimensions and complexity, | 
saving, perhaps, those in Greenland. 

It can well be imagined from the foregoing parti- 
culars that British Columbia must be an important | 
gathering ground for water, and, as a fact, all the 
important rivers of the Pacific Coast of America, | 
with the exception of the Colorado, rise within its | 
boundaries. Fourteen of its principal lakes have a | 
combined area exceeding 2000 square miles. These | 
are as follows :— | 


Square miles. 
ao, ne 


Adams ot ln eS, MEPS ee 
Babine EM Sees co), walk agi igs) Ee a 
Chilco AMR Pos en, as Oe tic mas eg 
Harrison Bes Aue han) geod Gah TU Lare, | “koe See 
Kootenay .. 220 
Lower Arrow 64 
Okanagan 135 
Owikano 98 
Quesnel 147 
Shuswap Beha | ewe tack Sees elec ae <o 
Stuart irae ease ee athcor lce,syan' Sate Gaia eo 
Tacla Ph ee aa eee ie oe eee tS 
Teslin Rar Sahaldt imieeorl cares: pitt “nig we oe egies ee 
Upper Arrow 99 

2017 


Parts of two other lakes—the remaining portions | 
of which lie outside the State, 7.e., Atlin—331 square | 
miles—and Tagish—91 square miles—bring the | 
total surface of the principal lakes up to 2439 square ! 


lates that within an area of 20,000 square miles and 
within reasonable distance of the cities of Vancouver 
and Victoria, there are possibilities of the economic 


| development of water powers aggregating 750,000 


horse-power. 

Details are given of some of the undeveloped water 
powers which have been examined by the Canedian 
Commission of Conservation, the Dominion Water 


| Power Branch of the Department of the Interior, 
| Ottawa, the Water Rights Branch of the Lands 


Department of the Provincial Government of British 
Columbia and by private enterprise. To some of 
these brief references may be made. At Lake 
Allouet, 30 miles east of Vancouver, it is said to be 


| possible to develop 25,000 horse-power economically 


by means of a storage dam at the outlet of the lake, 
and a flume line six miles long conveying the water 
to a point six miles to the westward, where a head of 
290ft. will be available at a power-house site near 
the tidal waters of the Pitt River. The-Chehalis 


| River, a tributary of the Fraser River, offers possi- 
| bilities of developing between 30,000 and 40,000 


horse-power. Jones Lake, 90 miles east of Vancouver, 
will yield 35,000 horse-power under a head of 2200ft. 


| Near by is the Chilliwack river and lake, which will 


give 80,000 horse-power. Further east still is the 


| Coquihalla River, from which 20,000 horse-power 


could be developed. On the Cheakamus River, 
which is north of Howe Sound, along the line of the 
Pacific Great Eastern Railway, there are indications 
of a possible development of 50,000 horse-power. 
Two interesting developments are now under imme- 
diate consideration. They are both about 20 miles 
from Vancouver. One of these is on the Meslilooet, 


| or Indian River, where the head is about 400ft. In 


the case of the other, which is to utilise the flow from 
three tributary creeks of the Indian River, the head 
is to be approximately 2000ft. The two undertakings 
together will, it is understood, produce some 40,000 


| horse-power. 


But these are only just a few scattered examples of 
a large number of possible sources of power. Some 
indication of the Fraser River as a whole are given 
in the following particulars :—-That river is 695 miles 
long, and it drains an area of 91,700 square miles. ” 
It rises near the summit of the Yellow Head Pass 
at an altitude of 3710ft. In 52 miles it falls to 2400ft., 
near Tete Jaune Cache. At Fort George it is at an 
altitude of 1900ft., having fallen 500ft. in 200 miles. 
Curiously enough, its remaining 1900ft. of fall is so 
gradual that steamers have ascended as far as Tete 
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Jaune Cache. 
largest affluent of the Fraser. 
long and rises at an altitude of 2400ft. 
it falls 141ft. in four miles. 


with steep descents. 


Still, there is apparently one place 
where it might be dammed. The Thompson is the 
It is 270 miles long 
and drains an area of 21,800 square miles. The 
North Thompson—the main branch—is 155 miles 
At one point 
The Raft, Mad, Blue 
and Clearwater tributaries are important streams 
The South Thompson is 120 


an average maximum lying depth of 34ft. and 64ft. 
respectively. In both places the ground is free from 
snow from the middle of April to the middle of 
November. Sugar Lake stands at an elevation of 


is 4} miles long by 2} miles at the widest. It is 
entirely frozen over from the beginning of January 
to the middle of April. 
Sitkum and Outfall creeks, and supplies 75 per cent. 





TaBLe IIl.—Some Rivers of British Columbia and their Undeveloped Water Powers. 


Remarks. 








Between Puntzee Lake in its upper waters and the mouth it falls 1750ft. 


Falls 2400ft. between Chilko Lake and the Fraser. Chilko 


Lake is about 50 miles long and 4 to 5 miles wide. 


Between Cariboo Lake and the Fraser its north branch falls 650ft. 


Between Quesnel Lake and the mouth it 
Quesnel 


In a short stretch it falls 82ft. The 


Nechaco basin contains a number of large lakes, including Ootsabunkut 40 miles long, 
Cheslatta 25, Francais 60, and Fraser 12 miles; also Stuart Lake with an area of 221 


main river falls 350ft. in 25 miles, affording many valuable powers. 


On the north fork, about 35 miles from its confluence with the main stream, there is a fall 


The Dutch, Toby, Salmon and Spillimacheen are important tributaries with a low water 
discharge from the glaciers and snowfields of the Selkirks. 
stream and falls nearly 2000ft. between its source and the Columbia. 
Goldstream, Downie, Carnes, Incomappleux, Illecillewet are other tributaries, and all 


The Blacberry is an important 
Wood River, 


The Simpson, Cross, Palliser, White, Bull, St. Mary, Elk and other tributaries are all large 


Between Kootenay Lake and the Columbia the 
The Slocan, Lardeau, 


Duncan and other tributaries of the lower Kootenay are large streams with considerable 


There are two power sites near Waneta which can be developed under heads of 75ft. and 


50ft., giving an estimated capacity of 65,000 and 45,000 horse-power respectively. 


Between the 29th and 32nd mile from tide water it falls 350ft. 


The walls are usually vertical and in places exceed 150ft. in height. 


They contain numerous power sites, but the summer 


flow is considerably less than that of glacier-fed stream. 


In 33 miles it falls 2070ft. Eight hundred feet of this fall occurs 


Between the 37th and 40th 


Between the mouth of Driver River and Bentinck north arm it falls 1100ft. 


At one place it falls 181ft. in a quarter of a mile. 


Between 9th and 12th miles its descent is 1035ft. Of this descent 


Of itself probably provides no water powers, but the Babine, a tributary, falls 1000ft. in 


Some of its tributaries are torrential streams carrying a good flow of water. 
_North branch of the Peace. Where it flows through Long Canyon it is a succession of 


River in places narrows to less than, 100ft. 


Five miles from its mouth is Black Canyon, 100ft. to 200ft. in width and half-mile in length. 


In a distance of 


Drainage 
River area, Length 
Sq. miles.| Miles. 
Chilcotin 7,500 145 
Chilko om = — South branch of Chilcotin. 
Quesnel... ~- --- Drains southern portion of Cariboo Mountains. 
falls 350ft. 
Lake is 60 miles long and 3 miles wide. 
Blackwater. . 5,600 140 It falls 1700ft. between Tsacha Lake and the Fraser. 
Nechaco 15,700 255 Between Ootsabunkut and the Fraser it falls 860ft. 
square miles and Tacla with 135 square miles. 
Fraser 5 — 
80ft. high. 
Columbia 39,300 1,150 
(in (of which 
Canada) 465 in 
Canada) 
are glacier fed. 
Kootenay 15,500 400 
streams with heavy falls and rapids. 
falls. 
Pend d Oreille 
Kettle and - - Both affluents of the Columbia. 
Similkameen 
Squamish .. — — Empties into Howe Sound. 
in 9 miles. 
Homathko .. - 92 
miles it falls 470ft. 
Bellacoola .. 60 
Dean—also ~- — In 463 miles from the mouth it falls 2321ft. 
called Salmon 
Kemano - — Falls 3753ft. in 18 miles. 
214ft. occur in 1 . horizontal. 
Skeena 19,300 335 
40 miles. 
Peace .. .. — — 
Finlay a — 250 
canyons, riffles and rapids for many miles. 
Total depth of gorge at upper end exceeds 600ft. 
Omineca — — 
(branch of 
the Finlay) 35 miles the river falls 425ft. 


miles long. It contains no water powers, but its 
upward continuation, the Shuswap, above Shuswap 
Lake, has a fairly steep fall. It drains Marble Lake, 
which is 20 miles long and from half a mile to a mile 
wide. Then, again, there is Adams River, which 
drains the Adams Lake, a sheet of water 37 miles 
long and 14 miles wide. Between Adams Lake and 
the South Thompson the river descends 220ft. in 
5 miles. A proposed hydro-electric installation 
on it will utilise a head of 165ft. 

An interesting project is that of the Couteau 
Power Company, which it is proposed to carry out 
at an early date. It is situated in the Osoyoos 
Division of Yale District, and it is proposed to develop 
it in stages. The site of the initial—and main— 


power plant is to be at Shuswap Falls, on the Spilli- 
macheen River. 
lies 26 miles due east of the city of Vernon. 


It is at an elevation of 1500ft. and 
It is 
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in what is known as the “ dry belt,” but Sugar Lake, 
which lies 20 miles north-east of the power-house, will 
provide storage for the full development of the | 
scheme. The drainage area above Shuswap Falls, 
which mostly consists of mountainous country 
difficult of access, amounts to between 800 and 900 
square miles. The rainfall during the last three 
years has averaged 20in., including an average annual 
total of 45in. of snow, and 90in. at Sugar Lake, with | 





of the discharge at Shuswap Falls. In the last half 
mile above the power-house site there is a fall of 
70ft. Naturally with the climatic conditions which 
it experiences the flow of the river fluctuates con- 
siderably. It varies, in fact, from 350 cubic feet 
per second to 13,000 cubic feet per second. 

It is intended to proceed in four stages. In the 
first stage there is to be a dam containing 16,000 
cubic yards of concrete above Shuswap Falls, and 
one 96in. steel pipe line of 3750ft.in length. This, it is 
understood, will provide 4000 continuous horse- 
power with a peak capacity of 7000 horse-power. 
In the second stage the level of Sugar Lake will be 
raised 18ft., and there will be two lines of 96in. pipe. 
The capacity will then be 8000 herse-power con- 
tinuously and 13,250 horse-power at times of peak. 
In the third stage the level of Sugar Lake will be 
raised 40ft., and there will be three lines of 96in. 


Fig. 14—THE WYLES MOTOR PLOUGH 


|pipe. This will furnish 12,000 horse-power” con- 


tinuously and meet a peak load of 19,880 horse-power. 


|In the fourth stage, by installing a further power- 
| house at the foot of Sugar Lake dam, operating under 


a head of 70ft., and using as it passes the water being 
drawn from storagé to feed the Shuswap Falls plant 
20 miles lower down the valley, the total power to 
be derived from this source will be brought up to 
18,000 continuous horse-power and the peak capacity 


2080ft. above sea level, has an area of 3786 acres, and | 


It is fed by the Spillimacheen, | 





to 28,880 horse-power. The dam at Sugar Lake wil! 
be so designed as to allow of an additional increas: 
in height up to 80ft., which would furnish sufficient 
storage for the possible doubling of these outputs. 

Among other rivers which may be mentioned is the 
Cayoosh Creek, which empties into the Fraser Opposite 
Lillooet village. Between Anderson and Seton lakes 
it falls 58ft. in four miles and between Seton Lak: 
and the Fraser there is a descent of 134ft. in seven 
‘miles. Bridge River is a considerable tributary and 
drains a portion of the Coast Range to the north oi 
Cayoosh Creek. By driving a tunnel from the valle, 
of the latter a head of 1500ft. could be obtained. ~ 

To give full details of all the rivers referred t: 
would be impossible with the space at our command, 
but the list of some of them set out in Table II. wil! 
furnish some sort of idea as to the immense resources 
which still remain at the disposal of the hydraulic 
engineers of British Columbia. 

The list contains the names of some of the rivers 
which have been explored. There are others which 
very nearly certainly offer water power possibilities 
but nothing is definitely known concerning them. 

The island of Vancouver is itself rich in water 


| powers. Mr. Conway states that from approximate 


estimates the total possibilities of them all cannot be 
less than 500,000 horse-power. In addition to th 
three mentioned in Table I., 7.e., those at Gold Stream 
Puntledge and Jordan River, there are several great 
powers awaiting development, the largest of whicl: 
is that at Campbell River, on the north-east of th: 
island. This will Be a very large plant, involving the 
installation of some 150,000 horse-power. Th: 
Buttles Lake and the Upper and Lower Campbell 
Lakes will provide storage for this scheme. Some oi 
the other large powers which might be utilised ar 
those at Great Central Lake, Sproat Lake and Stam) 
Falls, near Alberni, Qualicum Falls, Cowichan Lake, 
Shawnigan Lake’ and Nanaimo River. There are 
numerous other small powers which might be usefully 
and economically employed. 

It will thus be seen that British Columbia is wonder 
fully well provided with water powers, and that 
comparatively few of these have up to the present 
been brought into service. 

In a succeeding article we propose to give some 
notes of the water powers of other provinces in the 
dominion, as discussed in the remaining booklets. 








THE COMING OF THE MOTOR PLOUGH. 
No. IIL* 
THE motor plough illustrated in Figs. 14 and 15 
resembles in general design that made by John 
Fowler and Co., Limited, Leeds, which was 


| described in our last article, but there are several 


important points of difference in the two ploughs, 
one being the means of transmitting the power of 
the engine to the road wheels, and the other the 
method by which the travelling wheels are adjusted 
vertically with relation to the body of the plough, 
to regulate the depth of the work. It will also be 
observed that in the Wyles plough under notice the 
ploughman walks behind the machine as is the case 
with horse-hauled machines, but a seat can be provided 
when desired. The plough is balanced upon two 
wheels, thus providing the maximum of grip with the 
minimum of land weight and ease of turning at the 
headlands. The method by which the driving wheels 
are adjusted to regulate the depth of ploughing is 





Swain Sc. 





ingenious and effective, enabling the machine to 
plough ridge and furrow land and along hillsides. 
The machine, including a two-furrow Ransome or 
Howard plough, weighs only 22 cwt., and as the 
width of the wheels is 7in., the weight per inch of 
wheel, including that of the plough, is 176lb. The 
engine is of the vertical single-cylinder type, with a 





* No. 11. appeared October 29th. 
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pore of Sin. and 6in, stroke, and capable of developing | above, the road wheels are so mounted that they may | for any ordinary depth of ploughing, and the width 
1{ horse-power at 1000 revolutions per minute, the | be adjusted vertically in relation to the machine, 
speed being controlled by means of a governor, so | the movement being radial with the driving pinion, 


that no interference with the engine is necessary on | thus keeping the gear; in constant mesh. 
The governor operates | weight of the machine is sufficient to ensure that the 
the throttle valve, regulating the supply of gas, | wheels will assume the highest position, or, in other 
| words, that the engine and plough will fall to the 
| lowest position when the engine is at work. 


the part of the attendant. 
on 
and the carburetter is provided with means for open- 


ing and closing the air valve and for the movement 


The 


The 


oi a taper rod in the petrol jet, so that practically a | reaction of the pinion teeth on the road wheel gear 
constant mixture of air and vapour is ensured under | is sufficient to raise the machine between the wheels. 

















Pig. 15—THE WYLES MOTOR PLOUGH 


all conditions. The high-tension magneto ignition 
is employed, and there is a switch on the oil tap 
which prevents the engine being started without 
turning on the lubricant. The engine generally is 
designed on substantial lines, the main and big end 
bearings being 2}in. diameter. The bearings are lined 
with white metal. 

The clutch is mounted on the crank shaft, and is 
of the friction cone type, the outer member forming 
the pulley, so that by using the clutch lever the 


The movement is thus obtained without any special 
gearing, and is controlled by means of the adjustable 
stops and pawl -H operating in a rack J, and the wheel 


is brought under the control of the driver by one | 


lever K. If this is pushed forward, the machine 
rises ; if it is drawn back, the machine falls. The 
machine may be tilted, the depth of cut regulated, or 


the wheels set for starting ploughing and for finishing | 


in the usual way. To enable turning in a small space 
to be performed, either wheel can be driven indepen- 





pulley may be started and stopped and belt driving is 
facilitated. The gear box B is bolted to the engine 


dently by means of positive clutches operated, 
through the lever L, by the driver. The Wyles 





of the furrows can be regulated by removing the 
draw-pin and adjusting the width of the plough 
frame in the usual manner. 
The makers of this plough are Wyles Motor Ploughs, 
Limited, Carr-street, Manchester. 
The Sandusky tractor is a high-powered machine 
which is built in the United States, where it has 
earned a considerable reputation for farm work. It 
embodies several special features, including a three- 
point system of suspension, two points on the back 
axle and a central support on the front axle. The 
| power is derived from a vertical four-cylinder petrol 
engine set transversely across the frame. The 
dimensions of the cylinders are :—Bore, 5in., and 
stroke, 64in. The engine is fitted with a high-tension 
duplex magneto and battery system of ignition, a 
combination of pressure-fed and splash lubrication 
by means of a plunger pump attached to the outside 
of the crank case and operated from the cam shaft. 
The machine has three road speeds, namely, two 
miles for the heaviest work and three and five and 
a-half miles for road haulage. At one end of the 
crank shaft is a gear wheel which meshes with a large 
wheel on the transverse gear-box shaft. This shaft 
passes through the gear-box and has secured to it 
the change-speed gears. At its other end and outside 
the box is another pinion, which meshes with a spur 
crown wheel secured to the differential casing on the 
| countershaft, and at each end this countershaft 
carries pinions to mesh with large gear rings secured 
to the rims of the road wheels. Another feature of 
the transmission system is that the gears are always 
in mesh and there is a direct drive on the lowest gear, 
| when the duty is heaviest. The cooling system 
embraces a very large radiator in front of the tractor, 
| provided with a belt-driven fan. The rear wheels 
are 56in. diameter and l6in. face, with drop forged 
flat steel spokes and four steel truss rods. Extension 
| rims 10in. wide are provided -for use on‘light, sandy 
soils and on ploughed land. The tread from centre 
| to centre of the driving wheels is 5ft. 8in. The front 
wheels are 36in. diameter by 5in. face and are spaced 
37in. apart, and the steering is effected by means of 
worm and worm wheel. The weight of the machine 
is about 33 tons. For driving stationary machinery 
a pulley 15in. diameter by 8in. face is fitted on one 
end of the crank shaft. Normally this is free on 
the shaft, but for driving a clutch is provided. When 
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Pig. 17—-WEEKS TRACTOR HAULING A GRASS CUTTER 


crank case A, and provides two road speeds forward, | machine is intended for hauling other implements, 
the motion from the crank shaft being transmitted |such as cultivators and harrows, which can be 
to the road wheels by a train of machine-cut-spur | inserted under the frame in place of the plough by 
gears and pinions C, D, E, F, G, all of which run in | simply removing"and replacing a draw-pin, while the 
oil.- The pinions are case-hardened, and all shafts | usual farm implements, such as chaff cutters, root 
are fitted with two keys ; while every nut and bolt | pulpers, pumps, &c., may be driven from the pulley 
in the machine is secured by a split pin. The shafts | by @ belt. Harvesting work can be performed by 
and operating gears are all made to British standard | the addition of a third wheel, thus converting the 
limits throughout, except where it has been deemed | machine into a tractor; but it is not intended for 
advisable to adopt other limits. As we mentioned | road haulage. The movements of the wheels provide 
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Pig. 18—-THE WEEKS MOTOR TRACTOR 


driving machinery the engine speed can be regulated 
and fixed at will by the governor. A silencer is 
provided for the engine when working in towns, but 
when operating in sandy soil the silencer can be cut out 
and the exhaust directed into the main driving gears to 
blow out the grit and so prevent excessive wear. The 
draw-bar is secured to the frame forward of the 
centre of gravity, so that the pull tends to keep the 
front wheels well in contact with the ground. The 
engine gives about 35 horse-power on the belt with an 
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engine speed of 900 revolutions per minute. The 
firm of Mills and Sons, Limited; Cambridge-place, 
Paddington, London, W., are the agents for this 
machine. 

A handy tractor for farm use in which the maximum 
of power is embodied in the minimum of compass 
is illustrated in Figs. 16, 17 and 18. This machine 
is the product of W. Weeks and Son, Limited, of 
Maidstone. It measures 7ft. 4in. long, 4ft. wide, and 
4ft. 9in. high, weighs only 25 ewt. unladen, and has 
ample power for hauling a two-furrow plough or 
other implement or driving fixed plant such as is 
common on farms and estates. Standard motor car 
practice has been largely followed in the design of the 
machine. The engine is of the vertical four-cylinder 
en bloc type and is rated at 22} horse-power. It has 


projecting strakes on the rim to reduce the possibility 
of slip. The front steering wheels are 24in. diameter 


and 44in. wide, and have a projecting ring round the | 


middle of the rim to assist in turning and prevent 
side-slipping. For driving stationary machinery 
a chain-driven shaft is fitted along the side of the 
tractor, and upon this a belt pulley is provided, a 
governor being fitted so that the engine speed may 
be kept constant. 








TWIN-SCREW MOTOR TANK VESSEL HERA. 


TuHE drawing below shows the proportions and general 
arrangement of the Hera, a vessel which carries 450 tons 
of oil in bulk on a draught of 10ft., and is propelled by two 

















MOTOR TANK SHIP HERA 


a detachable cylinder head, making it easy to get at 
the pistons and valves when necessary to remove 
deposit. 
of high carbon steel, drop forged and heat treated, 
and the bearings are nickel babbitt. The magneto 
is of the high-tension pattern, driven by a silent 
chain, which runs in an oil bath, with provision for 
adjustment. A plunger pump operated from the 
eam shaft forces oil to a sight-feed, from which 
it is led to the three main bearings of the crank 
shaft and then flows back into the crank case. The 
big ends and pistons are oiled by splash in the crank 
case. The engine is cooled on the thermo-syphon 
system, but instead of the usual radiator a ‘arge 
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water tank is provided. The clutch is composed of 
a single steel drive plate having two wire-woven 
asbestos friction dises, between which the steel 
dise is placed. The whole is completely enclosed in | 
a casing and runs in oil. The gear-box provides 
three forward speeds and one reverse speed. From 
the gear-box the final transmission is through bevel | 
gearing in a gear-box on a countershaft, on the ends 
of which are spur pinions which mesh with internal | 
gear rings on the road wheels. 

The frame is of channel steel, rigidly constructed | 
and welded at the corners. The driving wheels are 
30in. diameter and 10in. wide and are provided with 


The connecting-rods and crank shaft are | 
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|of the spring loaded disc type. 


sets of Kromhout marine oil engines, each” developing 
275 brake horse-power at 220 revolutions per minute. 
The length of the boat between perpendiculars is 163ft., 
and her moulded breadth and depth are respectively 
28ft. 6in. and 12ft. She is being completed by the Dor- 
drecht Shipbuilding Company, of Dordrecht, Holland, 
to the order of the Nederlandsche Indische Tankstoomboot 
Maatschappij, and will probably trade for some time on 
the British coast. 

As further particulars about the vessel herself may be 
derived from the drawing, we turn our attention to the 
main engines, which were made at the Amsterdam works 
of Messrs. D. Goedkoop, jun., for whom the repre- 


sentatives in this country are Perman and Co., Limited, 
Each engine, it will be 


of 82, Fenchurch-street, E.C. 
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seen from the photographs reproduced on page 482, has 
| sion of compressed air on the up-stroke of each piston, and 


four cylinders, and they operate on the two-stroke cycle, 
compressing the air for scavenging in the usual manner 
in the crank case. The valves which admit this air are 


into two large water-cooled silencers, the gases from which 
ultimately combine and are discharged through a funnel. 
The Kromhout engine is now too well known for a des- 
cription to be necessary. It will be recalled that the oil 
is vaporised in a device inside the water-cooled head of 
each cylinder. To start the engine it is necessary to heat 
the cylinder covers with blow-lamps, but when it has been 
running a short time the lamps are extinguished, and 
even at no load sufficient heat is generated and retained 


Exhaust takes place | 


| lever, and the fue] control lever. i 
| connected to the governor so that when the propeller is 


to effect complete vaporisation. Except for the covers 
the cylinder heads are entirely water-cooled. 

The fuel feed pumps are driven by @ vertical shaft on 
the forward end of the engine, all four pumps being 
grouped together round this shaft at a convenient height 
for their easy manipulation. They are all driven by a 
single cam, and the revolutions per minute are controlle: 
by a governor, which moves the cam on an inclined plane, 
thus giving more or less stroke to the pumps as may he 
required. The cylinders, gudgeon pins, big ends anil 
main bearings are all lubricated by oil under pressur 
The thrust blocks have ball bearings for both ahead an:| 
astern, and are lubricated by means of wicks. 

We may now turn to the control of the engines. Thi, 
is all carried out from the after end. Reversing ani 
starting are effected by means of compressed air, th. 
admission of which is controlled by a lever working in 
quadrant seen just behind the hand wheel in our illustri- 
tion. This lever slides the cam shaft which works th 
air starting valves. Below it may be seen a horizont::! 

















AUXILIARY ENGINE 


lever, which controls the oil supply. The cam shaft has 
one cam for ahead and one for astern for each cylinder, 
and when the reversing lever is in the central position both 
cams are free from the rockers. 

The engines start up in any position on the admission 
of air, and as the pumps immediately commence injecting 
fuel, the quantity of air used is quite small. If it is 
required to start the engine rotating in the “ ahead ™ 
direction, the air control lever is pushed to the forward 
end of its quadrant and held there till the engine com 
mences rotation. Directly the engine is running the air 
control lever is put in the middle position and the engine 
is running on fuel. The time taken is about five seconds. 
The propeller clutch is then engaged. 

If the bridge rings down “stop,” the clutch is dis 
engaged and the engine continues to run dead slow 
on the governor. If “ahead” is again asked for, the 
clutch is re-engaged, but if “ astern’ is demanded, the 
air control lever is pulled backwards in the quadrant, with 
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the result that the engine slows down owing to the admis- 


starts to rotate in the opposite direction as soon as the air 
pressure has overcome the fly-wheel momentum. When 
the engine is running in the reverse direction the clutch 
is re-engaged. It will be seen then that the whole engine 
is controlled by means of the clutch wheel, the air control 
The clutch wheel is 


working the governor is prevented from cutting down the 
revolutions below the normal full load speed. 

In addition to the two main engines, an auxiliary engine 
of the same type—of which a photograph is reproduced 
herewith—is provided; this auxiliary is coupled to a 
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(lynamo at one end, for electric lighting the ship, and to 
an air compressor at the other end for providing the 
compressed air for starting and reversing the engines, and 
for blowing the whistle. To this engine are also coupled 
wo stand-by pumps, one for dealing with the bilge suctions 
and the other for the circulating water of one or both of the 
ain engines should necessity arise, each main engine being 
,covided with its own circulating pump in duplicate. 

In addition to these oil engines a donkey boiler, oil-fired 
»n Meyer’s system is placed in the after end of the engine- 
ryom, the steam from which is utilised to work an auxiliary 
et of bilge pumps and the cargo discharge pump, which 
is placed in the cofferdam at the after end of the cargo 
hold. This boiler also provides steam for the anchor 
windlass, the cargo winch on the fore deck, and a capstan 
vn the after deck, and also for steam heating the cabins. 








INDIAN RAILWAYS. 
‘No. I. 


THE administration report on the railways of India for 
ihe financial year ended March 31st, 1915, was received 
in this country on the 27th ult. Following the precedent 
established last year, the statistics are given in a separate 
volume. 

The report opens by stating that it is proposed in future, 
for the convenience of the public, and in view of the interest 
now taken in the matter, to include an historical résumé of 
the Government’s policy and a statement of the existing 
position as regards the general arrangements for the work- 
ing of State railways in India. It then proceeds to give a 
summary of the history of the relations between the 
(sovernment of India and the railways of that country since 
the contract for the first railway was made in 1849. With 
this we shall deal in a subsequent issue. 

Proceeding to comment on the events of the year 1914- 
1915, the changes in the personnel of the Indian Railway 
Board are first dealt with. At the beginning of the year 
under review Sir T. R. Wynne was the president and Sir 
H. P. Burt one of the other two members, but the vacancy 
created by the retirement, during the previous year, of Mr. 
W. H. Wood had not been filled. Both these gentlemen 
left the Board a little later, the former to become Govern- 
ment director of Indian. railway companies in London, 
and subsequently the managing director of the Bengal- 
Nagpur Railway. When the latter move was made, Sir 
H. P. Burt left the Indian Railway Board to succeed Sir 
T. R. Wynne as Government director in London. The 
present board consists of Mr. R. W. Gillan, C.S.I., I.C.8. 
(president), Mr. A. R. Anderson, C.I.E., and Mr. F. D. 
Couchman. The two last named had previously held 
Indian railway appointments. Mr. Gillan had been in the 
Finance Department of the India-office, and his advent to 
the Indian Railway Board is referred to as follows in the 
present report :—‘ In January, 1914, it had been decided 
that the importance of financial and commercial considera- 
tions in connection with the control of Indian railway 
policy justified the modification of the rule which has 
hitherto been in force to the effect that the President and 
members of the Railway Board must all be members of 
large experience in the actual working of railways. It was 
then decided that for the future one member, who, equally 
with the others, might be appointed president, should be 
selected for commercial or financial experience.” 

The total capital expenditure on Indian railways at the 
end of the financial year 1914-15 was Rs. 4,69,89.35 lakhs. * 
The actual expenditure for the year was Rs. 17.15 lakhs, 
which was made up of Rs. 6,71,93,000 on open line works, 
including suspense; Rs. 1,34,81,000 on new lines, “and 
Rs. 9,07,99,000 on rolling stock. The amount spent was 
Rs. 64 lakhs less than the grant, due to the steps taken to 
prevent, after the outbreak of war, the recurrence of further 
liabilities in England for other than urgent needs. This 
precaution was necessary to avoid the embarrassment 
which, in the special financial circumstances caused by the 
war, would have resulted from expenditure in England 
exceeding the grant by even a small amount. 

During the current year it is proposed to spend Rs. 11,65 
lakhs. War conditions have prevented larger funds being 
available. All new construction has been rendered im- 
possible, though fairly liberal allotments have been made 
for lines already in progress and for open lines. 

The revenue of the State railways for the year amounted 
to Rs. 54,26 lakhs, as compared with Rs. 56,46 lakhs in 
1913-14 ; the expenditure to Rs. 23,51 lakhs as compared 
with Rs. 26,42 lakhs in 1913-14, and the amount of interest 
paid to Rs. 18,68 lakhs as compared with Rs. 17,79 lakhs. 
The result was a surplus of Rs. 4,83 lakhs, as compared with 
Rs. 8,64 lakhs in 1913-14, and lower than any year since 
1910-11. 

The gross earnings of all the railways—State and com- 
pany owned—amounted to Rs. 6042.01 lakhs, compared 
with Rs. 6385.56 lakhs in 1913-14, being a decrease of 
Rs. 316.55 lakhs, while the working expenses were only 
Rs. 18.84 lakhs less. The net earnings amounted to 
Rs. 2767.91 lakhs, against Rs. 3065.62 lakhs in 1913-14, 
and yielded a return on the capital outlay on open lines, 
&e. (Rs. 51,922.13 lakhs) on mileage earning revenue of 5.33 
per cent., which is the lowest return since the 4.33 per cent. 
of 1908. In 1913-14 the return was 6.19 per cent. The 
5ft. 6in. gauge lines gave 5.48 per cent. net earnings on their 
capital outlay as against 6.33 per cent., the metre gauge 
lines 5.18 per cent. as compared with 6.09 per cent., and 
the 2ft. 6in. and 2ft. gauge lines 3.21 per cent. as against 
3.61 per cent. The number of passengers carried was 
451,085,900, as against 457,717,900 in 1913-14, the de- 
crease being due to the effect of the war upon trade and the 
absence of tourists and military officers from the country. 
But for the opening of new railways and the movement 
of troops consequent on the war the decrease would have 
been still greater. The tonnage carried was 80,972,000, 
as compared with 82,613,000. Though this decrease is 
only a small one, the commodities principally carried— 
coal, grain, and pulse—are rated low, and the average rate 
charged for carrying a ton of goods one mile was 4.43 pies 
—there are 192 pies in one rupee—which is lower than in 
any of the four previous years covered by the report. The 
proportion of expenditure to receipts was 54.19 per cent. 


* A lakh of rupees is 100,000, and equals £6666. The figure 4,69,89.35 
is 46,989.35 lakhs, which is equal to over £313,000,000. 





for all the railways and 54.52 per cent. for the State lines. 
The former figure compares with 51.79 in 1913-14, and is a 
higher ratio than for any of the four previous years covered 
by the report, whilst the latter compares with 52.13 per 
cent. in 1913-14, and is a higher ratio than in any year of 
the last ten, except the 61.92 per cent. of 1908-9, and the 
56.06 per cent. of 1909-10. 

Soon after the outbreak of the war the railways of India 
were called upon, at extremely short notice, to concentrate 
at the ports of Bombay and Karachi troops of all arms, 
with their full equipment and supplies, for the dispatch 
overseas of by far the largest expeditionary forces that 
have ever left that country. At the same time the railways 
terminating at the ports were required to assist in carrying 
out urgent work in fitting up transports for the conveyance 
of these various Indian expeditionary forces. This work 
was not only done in railway workshops, but also on the 
transports themselves at the docks, where foremen and 
workmen were sent to fit up and adapt the vessels for the 
carriage of troops. 

Shortly afterwards, the Railway Board was asked to 
arrange for the construction of three hospital trains for the 
distribution of returned wounded soldiers from overseas 
expeditionary forces, landed at Bombay, to war hospitals 
and depét hospitals all over India. These trains were 
completed in the carriage and wagon shops of the North- 
Western Railway most expeditiously. Each train con- 
sisted of nine vehicles, fit for accommodating 113 Indian 
and six European patients, is provided with electric light 
and fans throughout, and contains a dispensary, operating 
room, Hindu, Mohammedan, and European kitchens and 
quarters for the staff. Arrangements for cold storage, 
sterilisation, ample supply of hot and cold water, &c., 
have been made, and a staff of workmen accompanies 
the trains to keep all the special fittings and electric gear 
in order. 

Furthermore, several railways have built motor 
ambulances, armoured motor cars and armoured trains to 
meet the requirements of the military authorities, and 
certain stores have been dispatched for the expeditionary 
forces as required. Material assistance has also been 
rendered by individual railways in certain other directions, 
notably in making available, and facilitating the transport 
of coal for the purposes of the Royal Indian Marine. 
The tasks thus entrusted to the railway were carried 
through without a hitch and to the entire satisfaction of 
the Government. 

Normally, fifty officers of the Corps of Royal Engineers 
are employed in the State Railway Department. Forty- 
five of these have been set free for military duty, and, in 
addition, some thirty civilian officers belonging to the 
State railways have joined the Army. A considerable 
number of officers of the several railway companies, and 
of subordinates of all lines, have taken up military duty 
as well. State railways have also rendered assistance 
by providing the personnel necessary for the construction, 
repair and working of certain railways overseas. 

The railways open consisted of 35,285 miles, made up 
of 17,827 miles of 5ft. 6in. gauge, 14,552 miles of metre 
gauge, 2402 miles of 2ft. 6in., and 504 miles of 2ft. gauge. 

The report refers at length to the construction of the 
Hardinge bridge—opened on March 4th, 1915—which 
it describes as an engineering work of greater magnitude 
than any previously undertaken in the East, taking its 
place as one of the most interesting and important engineer- 
ing works of the world. 

As a consequence of the completion of this work, a 
broad-gauge line has been laid from a point seven miles 
north of Sara to Santahar, the first junction station on 
the metre-gauge lines north of the river, a distance of 
forty-five miles. The line between Sara and Santahar 
was metre gauge and its conversion to broad gauge was 
proposed, but traffic conditions prevented this ; so a new 
broad gauge line was laid, and as soon as it is consolidated 
all traffic will be run over it whilst the metre gauge is 
changed, and then there will be a double line broad gauge. 
Santahar has been selected as the most suitable tranship- 
ping station from broad to metre gauge and vice versd, 
but the problem of the extent to which the metre gauge 
lines in its vicinity are to be converted was still under 
investigation at the close of the financial year. Its 
consideration has involved the examination of many 
connected questions of great importance, but recently 
a solution has been found which it is hoped will meet 
satisfactorily all the requirements of the case. 

After references to many important new schmes that 
are in hand, we read that the conversion of “‘ Adam’s 
Bridge ” into a solid embankment which would provide an 
all-rail connection between India and Ceylon has been 
put into a definite scheme. The South Indian Railway, 
it will be remembered, now runs to Dhanushkodi, the 
southernmost point of Rameswaram Island, and the 
Ceylon Government railway to Talaimannar on Mannar 
Island, between which points there is a steam ferry service. 
It is proposed to construct a causeway from Dhanush- 
kodi and Talaimannar, a distance of 20.05 miles, of which 
7.19 miles will be on the dry land of the various islands, 
and 12.86 miles will be in water. The sections on dry 
land will consist of low banks of sand pitched with coral, 
and present no difficulty. The. sections through the sea 
will be carried on a causeway which it is proposed to 
construct in the following way :—A double row of re- 
inforced concrete piles, pitched at 10ft. centres and having 
their inner faces 14ft. apart, will first be driven into the 
sand. These piles will then be braced together longi- 
tudinally with light concrete arches and chains, and 
transversely with concrete ties, struts and chains. Behind 
the piles slabs of reinforced concrete will be slipped into 
position, the bottom slabs being sunk well into the sand 
of the sea bottom. Lastly, the space enclosed by the 
slabs will be filled with sand. The top of the concrete 
work will be carried to 6ft. above high water level, and the 
rails will be laid at that level. The sinking of the piles 
and slabs will be done by means of water jets. This 
causeway, it is expected, will cause the suspended sand, 
brought up by the currents, to settle on either side, bringing 
about rapid accretion and eventually making one big 
island of Rameswaram and Mannar. If this method of 
construction be adopted, it is estimated that the total 
cost of the causeway and the works at the two terminals 
will be approximately 111 lakhs. 

Up to the end of the financial year expenditure on the 
numerous works of open line improvements in progress 
throughout the country had not been in any way curtailed. 





It has been possible, moreover, to arrange a supply of 
funds during the current year of 1915-16 which will 
permit of a rate of progress on these works but little less 
rapid than that reached during recent years. In the view 
of the Railway Board, the increased facilities for handling 
traffic rapidly afforded by such works of improvement as 
the doubling of existing tracks, the re-modelling of 
cramped station yards, the construction of additional 
crossing stations and sidings, and the improvement of 
watering arrangements, are more urgently required than 
further additions to rolling stock. The difficulty which 
the war necessarily places in the way of obtaining manu- 
factured material need not, therefore, bring to a standstill 
the programmes of work which have been framed, since 
much can be done with great advantage with the materials 
and labour available in India. 

A route mileage of over 400 was in process of being 
equipped with second track or with third or fourth tracks. 
Among the various widenings of this kind mentioned in 
the report is the 172 miles of second track between Rohri 
and Kotri, on the North-Western, which, when completed, 
will give that company a practically continuous double 
line from Karachi to Lodhran, 524 miles. 

Apart from minor schemes for the rebuilding of stations, 
fifty-seven projects for the re-modelling of yards at a cost 
exceeding a lakh of rupees were in progress. The only 
one of these that we have space to refer to is that at 
Nagpur, which is the biggest scheme of the kind in progress. 
It involves the construction of an entirely new hump 
goods yard. The space at present occupied by goods 
arrangements is thus being made available for a re- 
modelled passenger station. The approximate estimated 
cost of the entire scheme is Rs. 70 lakhs. No less than 
ninety-two new stations were in course of corstruction 
on open line during the year. 

Nineteen important bridges were being re-girdered 
during the year. In last year’s report—THEr ENGINEER, 
October 23rd, 1914—mention was made of the difficulty 
which frequently attends work of this kind, and special 
mention was made of a difficult piece of work undertaken 
by the North-Western Railway engineers. In the present 
report mention is made of an ingenious method of erecting 
new girders adopted by the engineer-in-chief of the South 
Indian Railway, in the case of a number of important re- 
girderings carried out on that railway. The rivers to be 
crossed in these cases have wide sandy beds, dry throughout 
a considerable part of the year. On either side of the track, 
timber trestle ramps were built at the piers of the bridge, 
sloping down to the level of the river bed on either side. 
The new girders were erected in the first instance on the 
river bank, and each new span was dragged out on trolleys 
on a track in the river bed, to a point opposite to the 
pair of girders to be renewed. The new girders and the 
old were then fastened together by hawsers, and the old 
girders were dragged on trolleys down the ramp on one 
side of the bridge, while the new girders were being pulled 
in the same way up the ramp on the other side. In this 
way the weight of the old girders acted as a counter- 
poise to that of the new girders, and the repiacement was 
successfully and economically effected.* 

Fifty-nine schemes for the improvement of water 
supply were also in hand, and in many cases involved 
the construction of large dams for the impounding of an 
adequate supply during the monsoon period. 

The results recorded during the year from the use of 
superheaters on engines are striking. Im every case a 
considerable saving both in fuel and water consumption is 
reported. The saving in fuel is given as between 17 per 
cent. and 25 per cent., and in water 15 per cent. to 35 per 
cent., according to the circumstances under which the 
engines were working. Superheater engines have also 
proved capable of hauling greater loads than saturated 
engines. It is generally anticipated, moreover, that the 
reduced boiler pressure will prolong the period of running 
before heavy boiler repairs become necessary. The 
locomotive superintendent of the North-Western Railway 
reports that by using superheaters on engines of the 
heavy goods 2-8-0 type on the Karachi district, it has 
been found possible, under favourable conditions, to 
haul loads of seventy-two vehicles between Kotri and 
Karachi, on which section, where the gradient is 1 in 200, 
engines of the same type using saturated steam could 
only take fifty-five vehicles. Not only do the superheater 
engines take heavier loads, but they show a reduction of 
30 per cent. in fuel and in water consumption per vehicle 
mile. These very satisfactory results have led several 
railways to decide that all their engines for main line work 
shall be fitted with superheaters, a fact which will have an 
important bearing on several proposals for re-grading at 
present under consideration. 

Tn last year’s report it was said that the opening up of 
the Persian oilfields had made possible the use of oil fuel 
on the west coast of India in competition with coal. 
The present report remarks that the preliminary oil fuel 
trials have now been completed. Five different systems of 
burning oil have been tried, with many variations in the 
arrangements of burners, air supply, brick arches, and brick 
linings of fire-boxes, &c. Having found the best working 
conditions for each system—as indicated by free steaming, 
freedom from smoke and minimum fuel consumption—the 
next step was to determine the relative merits of the 
different systems for everyday work. As a result of the 
preliminary trials, Holden’s coal and oil system—but with 
oil only—and the Mexican trough system have been 
selected for the final trials. The new engines to be used 
in the final trials are now under erection, and are being 
fitted accordingly. The report observes that it is expected 
that the trials will commence about September next—by 
which we assume that September, 1915, is meant—after 
the engines have run a sufficient number of trips to ease 
all bearings and get the oil-burning apparatus thoroughly . 
tuned up. The preliminary trials have proved con- 
clusively that oil fuel is preferable to coal in respect to 
uniformity, free steaming and freedom from black smoke. 
So far as can be judged at present, the wear and tear of 
fire-boxes is not materially increased by the use of oil fuel. 
The substitution of oil fuel for coal is, therefore, merely 
a question of the price at which the oil fuel can be supplied. 


* One of the bridges so re-girdered was the Palar, and in Vol. 196 of 
the “ Proceedings ” of the Institution of Civil Engineers is an account 
of the same by Mr. P. Rothera, who carried out the work under the 
supervision of the late Mr. J. T. Le the chief engineer. For this 
— Mr. Rothera received the Telford Premium and the Indian 


remium from the Institution —Ep. THE E. 
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The final trials will determine the price that railways 
can afford to pay. 

The results obtained from the installations of train 
control, referred to in the last report, continue to be 
satisfactory. Its adoption on certain other railways 


has been postponed owing to the difficulty in obtaining | 
| except that on July 9th the right trailing coupling-rod 


telephone materials. 


| 


Since the outbreak of war the abnormal industrial-| 


situation in England has. resulted in the diversion of | 
| crank was slightly twisted on the big end pin. 


substantial orders for rails, cast iron sleepers and chairs 
to India, as also for such rolling stock as can at present 
be constructed in India. 

Sixteen passengers were killed in train accidents and 
140 injured, and 36 servants killed and 160 injured. In 
other than train accidents, 407 servants were killed and 
699 injured. 








THE WEEDON ACCIDENT. 


CoLonet Drutrt’s report on this serious accident was 
issued on Monday last, and, for the first time, there is 
available positive information that accounts for the | 
derailment of the Irish mail. Hitherto it has been taken 
for granted that the detached coupling-rod of the express 
from Birmingham disturbed the permanent way of the 
down line sufficiently to throw the leading engine of the 
down train off the road, ‘but how this was actually done 
has never been publicly related, as neither Colonel Druitt 
nor the Coroner asked any questions on that point. 

The present report confirms generally what we said in 
our issue of August 20th, and it will now suffice to say 
that whilst the 8.45 a.m. London and North-Western 
express from Birmingham to Euston was running on the 
up line between Weedon Station and Stowe Hill tunnel 
the right-hand coupling-rod became detached from the 
leading crank axle-pin and, striking the ground, it was 
bent and reversed itself on the trailing crank-pin and was 
dragged until the train was stopped near the south end 
of the tunnel. The fireman said that the ballast started | 
to fly when near the down distant for Weedon No. | signal- 
box, and it may be noted that the point of the derailment 
was 162 yards south of this signal. There are two signal- 
boxes at Weedon—No. | box at the south or London 


_ From extracts from the Repair Book it appears that the 
right-hand trailing crank-pin—the accident related to the 


| right-hand leading crank-pin—had been giving trouble 


for some time through running warm. In all cases the 
rod had been merely taken down, the trimming examined, 
and put up again ; no actual fittings had to be done to it 


bush was changed. When the engine was examined after 
the accident it was found that the left-hand slab of the 
If the 


| engine had been running in this condition it may have 


been the cause of the trouble with the right trailing crank- 
pin, but the twisting may have been caused by blows from 
the coupling-rod when it became detached. But even 
if the engine had been running in this condition Colonel 
Druitt does not see how it would affect the question of 
the split pin coming out of the washer. 

The London and North-Western Company has altogether 


| 3632 crank-pins, the coupling-rods of which are secured 
| in exactly the same way. 


Prior to 1897 the washers 
were not screwed on to the end of the crank-pin, but were 
made a plain fit and depended entirely upon the split 
peg pin to keop them in position, but the screw attach- 
ment has been adopted with more recent types of engines 
since that date, as an additional security against the 
possibility of the washer coming off. Mr. Bowen Cooke, 
the chief mechanical engineer, has had the records 
examined since January Ist, 1910, and can only trace 
six cases—including the one concerned in the accident— 
of peg pins breaking or working out and resulting in failures, 
Three of these were with small engines which did not have 
screw washers ; the other two, besides the one at Weedon, 
were respectively a ‘‘ George V.”’ class and a ** Queen Mary” 
class, the coupling-rods of the latter class being 
similar to those on the ‘George V.”’ The passenger 
engine mileage for the past six years has averaged thirty- 


| six millions per annum, so that the average has been one 


failure per thirty-six million miles; only in the case of 
No. 1489 has any serious damage resulted. 

The coupling-rods of the type of engine to which No. 1489 
belonged are made of nickel steel and are 10ft. in length 
from centre to centre of the crank axles. The rod is 
din. in depth at its middle, with top and bottom flanges 
each 2}in. wide by lin. deep, with a centre web 2}in. 











L. AND N. W. RAILWAY 


end of the station and No. 2 box at the north or Rugby 
end. The permanent way in the down line consisted of 
90 Ib. 60ft. steel rails, weighing at present about 84 lb. 
per yard, carried on 21 ordinary 9ft. by 10in. by Sin. 
sleepers and two joint 9ft. by 12in. by Sin. sleepers, well | 
ballasted with broken slag. 

Mr. W. H. Williams, the London divisional engineer, | 
found that at the point above mentioned—162 yards | 
south of Weedon No. 1 down distant—the “ off,” or 6ft., 
end of the second sleeper from the running-off end of the 
rail showed distinct marks of having received a severe ! 
blow, the end of the sleeper being damaged and the 
inside jaw of the chair broken ; in addition to which the 
* off” rail was bent inwards—towards the opposite rail— | 
to the extent of about jin. The opposite rail was not 
crippled, so that the gauge was reduced by that amount. 
Further north the down line was displaced outwards by 
about lin., and a few yards still further north this displace- | 
ment was as much as 7in. From the above evidence 
there can be little doubt, says Colonel Druitt, that the 
Irish mail was derailed through the down road being | 
pushed out of alignment by the detached coupling-rod 
of the train from Birmingham. 

How the pin of the washer on the leading right-hand 
crank-pin was found missing at Rugby and was replaced, | 
and how the new pin came out, the washer worked off, 
and the rod became detached, was fully recited in our 
issue of August 20th, so that we need not repeat what | 
Colonel Druitt has to say on that subject. But in order 
that it may be appreciated that the coupling-rod got 
reversed simultaneously with the injury to the down road, 
it should be noted that from the crippled rail to where the 
up train came to a stand, a distance of approximately | 
940 yards, there were deep indentations in the ballast 
in the “six-foot” at regular intervals of about 7 yards, 
the indentations being about one yard in length by 18in. 
in width and 6in. in depth. 

Reviewing the question of the coupling-rod becoming 
detached, Colonel Druitt says that engine No. 1489 came 
out of the shops in January last, and has since run 41,000 
These engines usually run from 60,000 to 80,000 
be overhauled. No. 1489, | 
Wolfhound, is one of the ‘‘ George V.”’ superheater type, 
of which class the company possesses 210. We give an 
illustration of it as repaired after the accident. 


miles. 
miles before requiring to 





| disconnected. 
|and hit the ballast and become considerably bent, 





— 
Mia iniinasr 


LOCOMOTIVE WOLFHOUND 


deep and I}in. thick. The rod tapers down towards 
the ends until widened out for the bearings on the crank- 
pins. The weight of these rods, complete with bushes 
and oil cups, is 3 cwt. 0 qr. 201b. The crank-pins on 
which the rods bear are 4in. long and 43in. diameter, and 
the projection on which the screw washer fits is 2in. long 
and 2}in. diameter. The screw washer is also fixed to the 
crank-pin projection by a standard taper pin, Zin. diameter 
at its head, and tapering | in 25, the lower end being 


| split and the split ends opened, when driven home, for 


securing it in its place. 

Colonel Druitt proceeds to remark that it is, at first 
sight, difficult to understand how a rod of this description 
could come off the leading crank-pin, even if the washer 
had fallen off, if its rear washer was in its proper position, 
as it was in this case. But by an experiment made at 
Crewe it was found that a similar rod, when laid on its 
side and fixed on one crank-pin, had a deflection at its 
other end, due to its own weight alone, of 2gin., and the 
additional weight required to deflect the rod 6in. at the 
end so as to get it off the fixed crank-pin was 3 cwt. 12 Ib., 


| so that these rods, though stiff in the vertical plane, are 
| not so very stiff laterally. 
leading crank-pin came off, with the engine running at 


Thus, when the washer of the 


60 miles per hour, the rod would have a tendency to whip 
about, like a metal band when held vertically and shaken, 
and so come off the crank-pin, and the tendency to come 
off would be increased when the engine was going round 
a left-handed curve, as it was just before the rod became 
It would then fall in a facing direction 


sufficiently so for it to get round into the trailing position 
in which it was found when the engine came to rest ; 


| but in getting round to this trailing position it must have 


hit a sleeper in the down line, with the result described 
above, and so caused the derailment of the Irish mail. 
If it had bent inwards, instead of outwards, it would 
almost certainly have derailed its own engine. After 
hitting the sleeper in the down road, the rod became more 
bent, as all the indentations in the ballast south of this 
spot were almost in the middle of the 6ft. space. 

Onee the split pin had come out there was nothing to 
prevent the screw washer gradually unscrewing and so 
falling off. The washer has a right-handed screw, and if 
it did not revolve freely with the crank-pin, owing to 





friction between it and the coupling-rod, the crank-pin 
would naturally gradually unscrew out of the washer, 
as it was revolving in a right-handed direction. It was 
suggested at the inquiry that the screw washers on the 
right-hand side of the engine should be fitted with a left. 
handed screw, so that the tendency would be for the crank 
axle pins to screw themselves into the washer. This, 
Colonel Druitt considers, is a matter for experiment, and 
if the result is in accordance with the suggested action, 
he thinks it-is certainly a desirable change to make. 

The Board of Trade inspector concludes his report as 
follows :—‘“‘ It is very difficult to give any cause for the 
split pin working out after leaving Rugby if it had been 
properly driven in and secured by splitting, as the onl, 
function of the pin is to prevent the screw washer fron, 
unscrewing off the crank-pin. Without wishing 1. 
impugn the veracity of Oldham and Elson, I cannot hel; 
thinking it possible that Oldham, in his desire not to delay 
the train, did not open the split ends as he describes, bu: 
merely bent the pin slightly when hitting it on its spli: 
end, and so loosened it and slightly bent it. If this wer. 
so, then the pin picked up would correspond in its appear 
ance to what might be expected if it were the pin put in, 
at Rugby. If the pin picked up was not the one put in, 
at Rugby, and if that pin was split as described by Oldham, 
then it probably came out by the split ends breaking off. 

‘*T do not think Hammond—the engine ‘ arranger’ at 
Rugby—can be blamed for getting Oldham to put in a 
pin that was got from another engine for use in an emer 
gency, as the pins are interchangeable, being of a standari| 
pattern, though it would have been better to have got a 
new pin from the shed. No doubt there was a desire in 
his mind not to delay the train. The operation of putting 
in these pins is a very simple one, and although the pin is 
usually opened by the split ends being forced apart b) 
a chisel, there is no difficulty in doing this with the edge 
of the jaw of a spanner, as Oldham says he did on this 
occasion. 

“It will be seen that all the circumstances attending 
this unfortunate accident were of amost unusual character, 
viz., the working out of the split pin, the slacking back 
and falling off of the washer, and the coupling-rod dropping 
and being bent outwards so as to damage the adjoining 
line. I believe this is the only case on record of an accident 
having occurred from this last cause.”’ 








THE INSTITUTION OF CIVIL ENGINEERS. 


OCTOBER EXAMINATIONS, 1915.—PASS LIST (Interim.) 
CANDIDATES EXAMINED IN LONDON (67). 

Preliminary (21).—J. E. Benazon, W. H. E. Carr, A. Cook, 
J. M. Dixon, G. M. Ewan, R. M. Finch, R. H. R. Garraway, J. 
Gregg, H. Hudson, J. 8. Jenkins, A. E. C. Leppard, A. J. Mayo, 
E. A. Middle, W. A. Owton, 8. G. Payne, J. Tindale, F. H. Tomes 
A. C. Wass, J. H. Westlake, F. G. Wray, G. Young. 

The following Candidates (4) have Qualified, under Old Regula- 
tions, for Exemption from the Preliminary Examination :—F. 
A. Borg, H. A. Butterfield, G. W. Teasdale, F. Thackeray. 

Associate Membership (42): Whole Examination (16).—A. 
H. Amor, W. Armstrong, F. Calvard, H. V. Dane, E. T. Davies, 
J. 8. Evans, W. Granger, C. Greenwood, E. Kaylor, W. Law, 
G. D. McAndrew, 8S. G. Marriott, N. 8S. Sandhu, E. M. Slater, 
F. W. Watts, F. 8. Woodcock. 

Examination Completed by Pass in Section B (14): (Section A 
Passed Previously).—W. G. Allan, R. E. David, H. Elliott, T. 
A. 8. Fortune, A. F. Holden, A. B. Johnston, H. E. Lightfoot, 
H. R. Metcalfe, A. Morris, L. W. Pye, W. W. Ratcliff, J. M. 8. 
Shand, N. H. B. Trimmer, G. F. White. 

Passed in Part (12): Section A only.—G. Baily, H. V. Butter- 
field, G. G. Forster, R. T. Hirst, J. B. Jordan, C. N. K. L. Legge, 
W. J. MacPhail, C. V. Moodie, G. J. Murphy, I. F. Shellard, 
D. H. Stent, H. Wu. 

The results of the examination held abroad will be announced 
ater. 











A MOTOR-DRIVEN machine for cleaning and grading 
fruit that has just been brought out in Oregon, is—says 
the November Popular Mechanics Magazine—capable of 
handling apples, peaches, pears, oranges, and Jemons, and 
of distributing them into ten grades at the rate of over 
17,000 pieces an hour. The fruit is first fed into the 
cleaner, where it is thoroughly cleaned by revolving 
brushes made of hog bristles, and from this machine 
it passes automatically to the grader. The grader is 
built in circular form, and occupies a space about 13ft. 
in diameter, the outer part consisting of a sloping table 
which is divided radially into bins for receiving the 
different sizes of fruit as it is graded. The centre of the 
machine is occupied by a revolving plate on which are 
twenty-four cups, each of which, as it passes under the 
discharge apron of the cleaner, receives one piece of the 
fruit. At the point where the fruit is received, the cup is 
practically closed at the bottom. The opening at the 
bottom of the cup is controlled by two cam rails in such 
a way that it gradually widens as the cup swings round 
the circle, and at a point over the proper bin this opening 
becomes large enough to allow the fruit to drop. 


PRESENT-DAY engineers, machinists, and others who 
work in the midst of noise seem to regard it as a necessary 
evil, says Power. Men who are working beside noisy, 
nerve-racking metal gears—so clamorous that it is im- 
possible for them to hear spoken words without having 
them shouted into their ears—should: look about for 
means to reduce the din. These noises can be lessened, 
if not totally eliminated. It has been demonstrated 
repeatedly that when harassed by noise the average man 
cannot concentrate on his work as well as he can in quiet 
surroundings. Then why not make shop and plant con- 
ditions favourable to maximum work and production by 
cutting out all unnecessary noises ? It is difficult to make 
workers in offices consider this problem, because there is 
comparatively little noise in an office. Office men who once 
worked in noisy places should appreciate the difference 
and be keen to take advantage of every possible point 
helpful to the highest economy and maximum production, 
and at the same time if they wish to do a good turn for 
humanity they will do all in their power to promote quiet- 
ness for their subordinates who are now compelled to put 
up with disagreeable surroundings. Quietness is a factor 
of efficiency that is too frequently completely overlooked. 
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Accorp1neG to American press reports Russia has placed 
in Arkansas orders for 6,000,000 red oak sleepers. 


Tur Camden-road and Haverstock-hill stations of the 
Midland Railway will be closed to traffic on and after 
January Ist next. 

Mr. W. H. Morvron has been appointed locomotive 
superintendent to the Midland, Great-Western Railway 
of Ireland in place of Mr. E. Cusack, who has resigned. 


THE armed boarding steamer Tara, reported as lost in 
the Eastern Mediterranean on the 5th inst., was formerly 
the London and North-Western Railway Company’s 
steamer Hibernia, engaged in the Holyhead—Dublin service. 


A very handsomely designed Roll of Honour has been 
erected at St- Enoch’s Station, Glasgow, to commemorate 
those members of the staff of the Glasgow and South- 
Western Railway who have joined the colours. Out of 
9804 men employed by the company 1300, or 13.25, have 
cone to serve their country, and 22 of these have given 
their lives for it. 

A UnttTEp States consular report notes the recent com- 
pletion of the large tunnel on the Bagdad railway piercing 
the Amanus mountains, on the border between Asia Minor 
and Syria. It is known as the Baghtché tunnel, taking 
its name from the station of Baghtché, at its northern 
entrance, about 75 miles east of the city of Adana and some 
60 miles north-west of Aleppo. It has a length of 16,028ft. 


THE report of the South India Railway Company states 
that out of a staff of 83 European officers 16 have volun- 
teered for and have joined the Army for active service, 
as have also 21 European and four native subordinates of 
the Indian establishment, and two men from the London 
office. Mr. J. T. Lewis, the chief engineer, who was on 
furlough when the war broke out, although beyond the 
military age, offered his services and obtained a commission 
as Captain in the 6th Battalion of the Lincolnshire Regi- 
ment, but was, unfortunately, killed in action in the 
Dardanelles on August 9th. 


THE principal question which was discussed at the recent 
meeting of the Standing Committee of the Administrative 
Council of the Swiss State Railways related to the estimates 
for construction and working in 1916. Included in the 
estimates was a sum of £120,000, which is projected 
expenditure for the introduction of electric traction on 
the Erstfeld-Bellinzona line. If this amount is not large 
in comparison with the total estimated expenditure of 
£1,540,000, it yet shows that the works are to be continued 
without interruption. The programme provides for the 
allocation of still larger sums for electrical construction in 
future years, so that the completion of the entire length 
is expected to be effected by 1920. 


Tue Board of Trade has recently confirmed the under- 
mentioned orders made by the Light Railway Commis- 
sioners :—Dearne District Light Railways Order, 1915, 
authorising the construction of light railways in the county 
borough of Barnsley, in the urban districts of Ardsley, of 
Worsborough, of Wombwell, of Wath-upon-Dearne, of 
Swinton, of Bolton-upon-Dearne, and of Thurnscoe, in the 
parish of Brampton Bierlow in the rural district of Rother- 
ham, and in the parish of Adwick-upon-Dearne in the rural 
district of Doncaster—all in the West Riding of the 


County of York. Derwent Valley Light Railway (Addi- | 
tional Capital) Order, 1915, authorising an increase of the | 
capital and borrowing powers of the Derwent Valley Light | 


Railway Company. 

THe Glasgow and South-Western Railway Company is 
building at its Kilmarnock works six passenger locomotives 
of the 44-0 type. The cylinders are 19}in. by 26in., 
the driving wheels are 6ft. diameter, the total heating 
surface 1592 square feet, the working pressure 180 lb. per 
syuare inch, and the total weight of engine and tender in 
working order 109 tons 5 ewt. The same company also 
has had built by the North British Locomotive Company, 
Limited, some 2—6—0 mixed traffic engines. The cylinders 
for these are 19}in. by 26in., the driving wheels are 5ft. 
diameter, the total heating surface 1702 square feet, and 
the working pressure 180 lb. per square inch. The engine 
in working order weighs 62 tons, and the tender 45 tons 
19 ewt. Both types are to the design of Mr. P. Drum- 
mond, the Glasgow and South-Western Railway locomo- 
tive superintendent. 


ANSWERING a question on the subject in the House 
recently, Mr. Acland, the Parliamentary Secretary to the 
Board of Agriculture and Fisheries, said that he was aware 
of the difficulties which farmers were experiencing in 
obtaining fertilisers by rail, and of the great seriousness of 
this matter in connection with food production. He 
doubted, however, whether it would be desirable that 
fertilisers should be given preference on rail over such 
goods as munitions, but every effort had been and was 
being made to expedite their delivery. Mr. Acland felt 
bound ‘to add, after looking into a great many complaints 
by farmers against railway companies, that the latter 
seemed, on the whole, to be doing the very best they could 
under extremely difficult conditions, and that if farmers 
would combine more, so as to place large orders in plenty 
of time, there would be less difficulty. 


Accorpine to Eastern Engineering, the final plans 
for the construction of a Government railway line from 
Tokyo to Koté, cutting off the haul over the Hakone 
Mountains by boring a tunnel through the mountains 
near Atomi, were adopted during 1914. It is intended to 
use electric power for hauling through the tunnel. The 
year 1914 witnessed the completion of the long-expected 
electric line between Yokohama and Tokyo. Unfor- 
tunately, the engineer having the work in charge decided 
to alter the plans submitted by the foreign experts called 
into consultation, hoping to effect a saving in the cost of 
the line. The overhead contact wire for carrying the 
current was in the original plan to have beén welded 
to the supporting carriers. The plan adopted provided 
for the support of the wire by means of a hook not closed. 
As a result, when the line was opened, the passage of a 
train would elevate the wires so that they slipped off the 
hooks. The consequent confusion tied up the line for 
more than four months. The line is now in operation 
and is proving very successful. 


NOTES AND MEMORANDA. 





AccorpD1nG to the Electric Railway Journal, a motorman 
of the Cairo Electric and Traction Company, Cairo, IIL, 
has been granted a patent for a new brake which is con- 
structed in such a manner that the momentum of the car 
serves to give the power necessary to tighten the brake. 
Thus, the operator has merely to exert a slight pressure of 
his hand upon a bar which slides through a ratchet in order 
to bring the car to a sudden stop. The brake was first 
tried about three years ago, and is now in active service 
on one of the Cairo cars. 


THE awarding of the Nobel Prize for Physics for 1915 by 
the Swedish Royal Academy of Science to Professor W. H. 
Bragg, M.A., D.Sc., F.R.S., of University College, Gower- 
street—jointly with his son—for an examination of the 
formation of crystals by X-rays renders of special interest 
the announcement that Professor Bragg is to deliver the 
1916 May lecture before the Institute of Metals. He is 
now devoting attention to the structure of metal crystals 
as revealed by X-rays, and it is expected that he will have 
a very important pronouncement to make on this subject. 


Last year the roadways of the Queen Victoria Niagara 
Falls Park were treated with heavy asphaltic material 
applied hot and under pressure, after which a liberal 
covering of pea stone was spread. According to the latest 
annual report of John H. Jackson, ‘Park Superintendent, 
this carpet treatment has provided an excellent wearing 
surface impervious to water and capable of taking the wear 
which would otherwise come upon the road metal itself. 
It is found that prompt attention to small depressions and 
ruts proves more economical than allowing the roadway to 
deteriorate to such a degree that large resurfacing opera- 
tions have to be undertaken to restore it. 


AccorDING to the Iron Age a complete apparatus for 
the accurate determination of critical points in iron, steel, 
and non-ferrous alloys has been put on the market recently 
by the Scientific Materials Company, of Pittsburg. ~The 
Scimatco method, as it is called, is an adaptation of a sensi- 
| tive and accurate method for detecting and measuring 
| small thermal changes in solid bodies. It is based upon 
| automatic comparison of the temperature, during heating 
| and cooling, of the metal test specimen with that of another 
neutral body which has no transformation points of its 

own—at least not within the temperature ranges studied. 
| Both are heated and cooled together in one vertical heating 
| chamber under absolutely uniform conditions. The 
| critical points are read directly on a specially designed 
| duplex instrument, and a special chronograph is provided, 
| from the records of which all kinds of curves may be 
plotted. 
| Nor long ago there appeared a notice in Swiss papers 
| saying that England was building aeroplanes of immense 
| size, able to carry sixteen men. The Scientific American 
is informed that Germany will soon begin the construction 
| of similar aeroplanes—triplanes—of enormous dimensions. 

These machines are to be three times as big and strong as 
| the ordinary flying machine. They are to carry as many 
| as twenty men. This crew will work four machine guns 
| and one light field piece mounted in a special little armored 
| turret. Eight Maybach motors, similar to those used by 
| the Zeppelin airships, are to drive the apparatus through 
| the air. The motors will be coupled in pairs and drive 
| four propellers. The propellers may be shifted in posi- 
| tion so that they serve for steering in a horizontal plane. 





| Manual steering will be used only for elevating or depres- 
| sing the machine. All other movements will be affected 
| by the motors. The triplane will fly with two propellers 
| only if need be, and travel at high speed when four are 
turning. The machine is to be armoured. 


AN interesting account of the potash mines in Alsace, 
which helps to give a true perspective of the part they are 
likely to play in the future production of the world’s 
supply of potash, is contained in a short article in La 
Nature of October 2nd, page 220. The value of these 
mines has undoubtedly been greatly exaggerated by the 
newspaper Press, but none the less, they are of great and 
real significance. As regards the scheme of nationalisation 
which has been frequently mooted, it is pointed out that 
already 45 per cent. of the shares are held by Alsatians or 
Frenchmen, so that such a scheme is scarcely legitimate. 
Under the German régime the part reserved to the Alsatian 
mines by the Kalisyndikat, of Strassfurt, represented only 
10 per cent. of the total sales, although a policy of free 
competition would have justified a far greater output. 
It is, however, probable that after the war arrangements 
will be made allotting to the Alsatian mines at least 25 per 
cent. of the total world’s supply. The development of 
the Catalonian mines may modify this figure, but the 
development in this field promises to be slow. 





WHILE it is generally known that the registration of 
meters is influenced by surrounding magnetic fields, the 
extent to which accuracy is affected is a matter often 
questioned. From tests made with one type of direct- 
current meter the Metropolitan Electric Company, Read- 
ing, Pa., has found that a cable carrying 600 ampéres at 
a distance of 12in. from the meter affected its accuracy 
50 per cent. on light load. The direction of the current 
determined whether the* meter ran fast or slow. The 
same current with the same cable only 2in. away but in a 
different direction had no appreciable effect on the accu- 
racy, Showing that the relative positions of the meter and 
cable are the governing factors. In another case a 300 
ampére direct-current meter would not register on less 
than 50 ampéres, owing to the interfering magnetic field 
from an adjacent conductor. Meters may also be in- 
fluenced by their own leads if brought around the instru- 
ment, or by the proximity of other meters. When three 
direct-current meters were placed side by side, with 12in. 
between centres, the accuracy of the middle meter was 
affected by 5 to 10 per cent. on one-tenth load when either 
of the other meters was carrying full load. To prevent 
this effect the meters should be placed at least 15in. apart, 
the wiring arranged so that it does not encircle the instru- 
ments, and the leads run into the meter board in a hori- 
zontal manner from. the left-hand side. Placing instru- 
ments near iron girders may also cause serious errors that 
might be avoided by carefully selecting a location. Four- 
pole direct-current meters were found to be less affected 
by stray fields than the two-pole types. 








MISCELLANEA. 


THE Board of Trade, Commercial Intelligence Branch, 
73, Basinghall-street, is seeking the names of makers 
of machinery and implements for the manufacture of 
tapioca. 

A SpaNIsH engineer, Sefior Domingo Orneta, has dis- 
covered that the Ronda Mountains have the same geological 
structure as the Urals, and contain platiniferous areas 
twenty-eight times larger than the latter. At a conference 
at the Engineers’ Institute at Madrid, he exhibited some 
specimens of platinum which he had brought from the 
Ronda range. The Government—states a contemporary— 
will undertake an exhaustive investigation. 


A FURTHER appeal is made for the presentation or loan 
of telescopes for use with the batteries at the front. Large 
telescopes on stands, deer-stalking telescopes, good pocket 
telescopes—in short, any type except toys are acceptable. 
Astronomical eye-pieces, &c., not wanted on service, 
are removed before issuing and marked with a number 
identical with that engraved on the telescope. Offers 
or instruments should be sent to the Secretary, Lady 
Roberts’s Field Giass Fund, National Service League, 72, 
Victoria-street, S.W. 


THe Admiralty and War-office are gradually trans- 
forming the Horse Guards Parade into a showground 
for the display of war trophies captured from the enemy. 
Besides the enclosure for the field guns, another enclosure 
has been made for naval and aviation captures. To the 
naval gun and torpedoes from the Emden has been added 
a German biplane and preparations are being made for the 
exhibition of two more. ree canvas hangars have 
been erected for different types of captured aircraft. The 





.biplane now on view has an Iron Cross painted on the 


wings, indicating that the pilot has been a victim of that 
decoration. 

A cuRIovs position has arisen in New Zealand over 
large sums of money subscribed by New Zeeslanders for 
the purchase cf machine guns for the troops in the 
Dardanelles. While waiting cabled instructions from the 
Imperial authorities, the New Zealand Minister for Defence 
accepted the offers of the donors only to find by cablegram 
that “‘The War-office is grateful for the generous offer 
of a supply of machine guns, but all available guns are 
required for distributicn to the troops equally. Special 
allotment cannot be made to New Zealand troops.” It 
is now proposed that the money shall be devoted to the 
purchase of comforts for the men. 


THE Naval Consultation Board appointed by national 
scientific and engineering societies at the request of the 
Secretary of the U.S. Navy, has approved a plan for the 
establishment of a research and experimental laboratory 
for the navy. It is recommended that the laboratory 
should be situated on tide water of sufficient depth to 
permit a “‘ Dreadnought ’’ tc come to the dock. It should 
also be of complete equipment, to enable working models 
to be made and tested to destruction. The Board suggests 
that the investment for grounds, buildings and equipment 
should total approximately £1,000,000 and the annual 
working expenses should be between £500,000 and £600,000 


THE question as to the date on which the subsequent 
year’s models of motor cars should be announced and 
put on the market is being considered in the United States. 
As matters stand, details of models for the following year 
begin to make their appearance any time from May on- 
wards, a practice which is held to interfere with the sale 
of the current year’s cars in the hands of agents. A com- 
mittee appointed by the American National Chamber of 
Commerce has been collecting the opinions of makers on 
the matter, and it is reported that the majority are in 
favour of not announcing new models until some time 
after September. No official decision has been arrived 
at. In the meantime the Motor Car Dealers’ Association 
of Kansas City has adopted a resolution in favour of 
holding back such announcements until January. 


Wuar the coroner called a stupid device recently caused 
the death of an assistant in a restaurant at Neath (South 
Wales). According to Electrical Engineering, the pro- 
prietor of the restaurant, an Italian, had connected a brass 
rail running along his counter with the supply main and 
at the same time had a metal plate let into the floor along 
the front of the counter. Obviously, anyone standing 
on the plate and touching the hand rail would receive a 
shock, and it so happened that one of his assistants did 
this, and being, according to the medical evidence, in a 
low state of health and suffering from heart disease, the 
shock was fatal. The restaurant keeper explained at 
the inquest that he had put in the device in order to 
prevent_boys from stealing off the counter. An electrical 
engineer, who gave evidence, stated that the supply 
voltage was 220 volts, but 30 volts was the maximum he 
had-been able to obtain by a test at the spot where the 
deceased man received his fatal shock. The coroner 
censured the proprietor and the jury added a rider to 
their verdict that the Corporation should have any similar 
device, if such exists in the town, done away with, 


THE owners of a large natural park on Whidbey Island, 
in Puget Sound, have dammed up a salt-water lagoon with 
the aid of cement flood-gates, and thus made a salt-water 
lake for bathing purposes for campers occupying the park. 
The waters of the North-West are rarely warm enough for 
comfortable surf bathing ; but where salt water can be 
caught as the tide rises and fills shallow lagoons, it soon 
becomes heated by the sun, and thus makes bathing a real 
enjoyment. Also, when the outgoing tide takes the water 
out of the lagoon the sun quickly heats the sandy bottom. 
A concrete dam, with gates, built across the narrow 
entrance holds the water as long as it is wanted when the 
tide rises again. The gates are made of cement, and fit in 
grooves in the dam walls. They are raised and lowered 
by ordinary windlasses. A rustic bridge surmounts the 
dam, so that vehicles may pass back and forth from one 
side of the lagoon to the other. This scheme, which cost 
comparatively little, gives the owners of the park posi- 
tively the finest salt water bathing pool on the sound ; 
and when the lagoon is filled it covers several acres. 
Furthermore, danger from drowning is almost wholly 
eliminated. The water is but neck deep, except for a 
pocket formed near the gates, wher? the racing tides have 
excavated a deep hole. 
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Our Engineering Trade with China. 


Aw enormous field will be open in China to British 
engineering trades after the war provided that the 
efforts put forth by British firms receive adequate 
support at the hands of the Government and of 
the banks which conduct business with the Far East 
and whose principals are quite familiar with the 
customs and business methods of the people. Indeed, 
the European conflict is said to have shown even to 
China her own particular weak spots and to have 
evoked the endeavour to becgme independent of 
other countries as far as possible by the more ex- 
tended working of her natural resources and their 
conversion into manufactures. In this respect 
China will require the assistance of other countries, 
and the three which are chiefly concerned as com- 
petitors in the matter are Great Britain, Germany 
and the United States. Apart from the action taken 
on behalf of its members by the British Engineers’ 
Association, an official inquiry has been completed 
over an extensive area by Mr. T. M. Ainscough, 
special commissioner of the Board of Trade, who 
recently returned to this country after having devoted 
sixteen months to a tour of investigation which 
embraced seventeen out of the twenty-one provinces 
in China. In the course of an interview, the Com- 
missioner is reported to have stated that although it 
may not be possible for the moment thoroughly to 
take advantage of the chances offered by the war 
for consolidating and extending their sphere of 
activity in China, British manufacturers and mer- 
chants should take steps to prepare for the oppor- 
tunities which will be available on the conclusion 
of peace, and that those representatives who are 
to be sent out should be trained so as to acquire 
an expert knowledge of the language, customs 
and business methods. The Commissioner further 
remarked that engineering machinery and plant 
were in request and would be in greater demand after 
the war, and that the engineering industry should 
consider how it was proposed to deal with it in order 
to meet German organisation. It is admitted that 
Teutonic competition in the past has been serious, 
but the war has prevented German goods from reach- 
ing China, except in the case-of shipments forwarded 
through neutral countries. 

The Germans take a rosier view of the position 
than, we believe, is justified. A report received 
from Shanghai by the Commercial Treaties Asso- 
ciation of Berlin and published on October 27th 
announced that the general situation of trade was 
unfavourable and that business activity, particularly 
in industrial branches, had been brought to a stand- 
still, and that as a consequence it was almost 
impossible for the commercial rivals of Germany ° 
conclude transactions and oust Teutonic trade. 
the statement that a demand for machinery and vlan | 
exists is contrasted with the reports of stagnation in | 
industrial branches, the inconsistency will at once 
become obvious, and we prefer to accept the 


inquiry over a considerable portion of China, to that’ 
made in the report from Shanghai, which, whilst 
probably correct for that district, must necessarily 
be more or less of a local character, or it may 
have been designedly coloured for the purpose of 
deceiving nations other than the Germans. What 
tends, however, further to stamp the Teutonic report 
with inaccuracy is an error in another important 
particular. We are told, for instance, that interests 
in the United States are troubling themselves very 
littles about the Chinese market; in any case, not 


more than in former years, except in certain special 
articles which are not specifically enumerated. But, 
according to the September issue of the Journal of 
the American Asiatic Association, grandiose plans 
have been conceived in American Government circles 
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The plans have been prepared by the United States 
Ambassador in Peking, the commercial attaché there, 
and Dr. Pratt, chief of the Bureau for Domestic and 
Foreign Commerce at Washington. The return of the 
Ambassador to the United States is associated with 
these plans, and the commercial attaché is to travel 
in the United States in the ensuing winter in order 
to advocate their execution. In the first place, the 
scheme aims at the establishment of an American 
bank to induce capitalists to become interested in 
mining and industrial undertakings in China. Next 
to this it is proposed to endeavour to secure the 
Chinese market for the United States machinery 
industry, and it is also suggested that cotton spinning 
mills, electricity works. tanneries, and all kinds of 
factories with American machinery should be erected 
in China, where it is likewise hoped to obtain a good 
market for railway materials. Apparently the 
American Asiatic Association approves of the plans, 
although the difficulties of extending the American 
sphere of activity in China are pointed out, 
particular stress being laid on the uncertainty as to 
the measure of support which may be given by the 
Government. 

The American plans for developing the export 
trade with China, which do not appear to be directiy 
associated with any schemes which may be con- 
templated by the great individual steel and machinery 
works, are as significant of the desired furtherance 
of business in the Far East as is the wished-for 
recovery of trade in that region by the Germans 
after the conclusion of peace. In the case of the 
Shanghai report previously referred to, it is men- 
tioned that the Chinese will require European experts 
and machinery for the opening up or extension of 
the mines, and that these opportunities will afford 
the Germans very profitable prospects of doing busi- 
ness. It is, however, stated that after the compulsory 
liquidation of branches of German firms at Hong- 
Kong the lesson to be learned is that no German 
firm should dispose of English goods in the future. 
Apparently this assertion has been made with the 
foreknowledge that no British firms will henceforth 
permit Teutons to become familiar with their business, 
to the ultimate disadvantage of the former and the 
advantage of the latter and of rival manufacturers in 
Germany. As is known, the Teutons hope to depend 
to some extent, as in the case of the British University 
at Hong-Kong, upon the engineering education of 
the Chinese as one of the means for securing orders 
for machinery on the principle that when Chinese 
students become qualified engineers and occupy 
important positions they will naturally turn to the 
country with whose types of machinery and technical 
terms they have become acquainted. It was for this 
purpose that influential interests in Germany formed 
a few years ago the Association for the Erection of 
Technical High Schools in China, whilst: the German 
Asiatic Society was constituted generally for the 
promotion of export trade with the Far East. A 
meeting of the committees of these two associations 
has just been held in Berlin, where it was mentioned 
that despite the many difficulties caused by the war, 
the medical and engineering school established at 
Shanghai had developed during the past twelve 
months in an entirely satisfactory manner, that ways 
had been found for the maintenance of the connec- 
tion between Berlin and the Shanghai institution, 
and that many of the teachers and students at the 
Tsingtau Technical High School had proceeded to 
the Shanghai school after the occupation of Tsingtau 
by the Japanese. The meeting adopted a resolution 
expressing the opinion that it was now more urgent 
than ever to maintain the school at Shanghai and 





| 


| 
| 





for the extension of United States trade with China. 





| to erect further German-Chinese schools in the interest 
of the German share in the Chinese market, and that 
energetic resistance should be offered to the efforts 
' made by their enemies, especially the English, to 
exclude Germany from the Chinese market. A 
resolution of this nature, coming as it does from the 


declaration of the British Commissioner, which is ; representatives of highly influential manufacturing 
based upon the information gained after an extensive | and financial circles, is deserving of careful con- 


‘sideration in Great Britain, as it tends to show 
how keen will be the Teutonic attempts after the 
war to recover lost positions. A’ curious example 
of how things may work out in favour of a defeated 
enemy may here be mentioned. On the fall of Tsing- 
tau a large number of German prisoners were taken 
and are now in comfortable quarters in Hong-Kong 
and Japan. Many, if not most, of these men were 
engaged in Chinese commerce, and when they are 
released will return to China with all the knowledge 
necessary for re-establishing their businesses. On 
the other hand, a large proportion of the most active 
Englishmen in China have joined the forces, and are 
now fighting, or have already given their lives for 
their country. Thus the Germans will actually enjoy 
a post-war advantage from having been defeated and 
made prisoners, unless steps are taken to prevent it. 
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Some people contend that if it is impossible. to ex- 
change these prisoners it would be better to send them 
back now to Germany, as they are almost sure to be 
enlisted and sent to the front. 

We do not object to bond fide rivalry such as we 
generally find in the case of American firms, but 
British firms will have to keep themselves thoroughly 
on the alert if they intend to obtain a larger share 
of the Chinese trade by seeking to frustrate Teutonic 
competition. This object should be achievable by 
private enterprise having the backing of Govern- 
ment circles and the aid of our financial institutions. 
Unless these facilities are rendered available—note 
that they are recognised to be necessary by the 
American Asiatic Association—what is there except 
absolute national bankruptcy to prevent the Germans 
from again rising to the occasion and trying to flout 
us once more in the Far East ? 


The Scantlings of Vessels for Inland Waters. 


THE Departmental Committee on Bulkheads and 
Water-tight Compartments presented a few weeks 
ago its final report. It deals with classes of vessels 
other than foreign-going passenger steamers. In 
addition to rules as to the sub-division of shlps of 
the different classes, tables are given for the plating 
and stiffeners of the bulkheads. So far as such rules 
and tables refer to sea-going vessels classed by the 
registration societies, little need here be said. But 
when we look at the scantlings given for the bulkheads 
of some of the smooth-water craft, the question 
arises, What relation will they bear to those of the 
corresponding parts of the hulls, which have to with- 
stand not only water pressure, but longitudinal 
bending moments as well? The scantlings of home 
trade and inland water craft are often of the lightest 
description. In Britain they are for the most part 
regulated by the experience of the builders, and much 
diversity of practice naturally exists. The German- 
ischer Lloyd has for some years classed such vessels, 
and for the Elbe service certain requirements are laid 
down by the State of Hamburg. The Germanischer 
Lloyd rules for light craft were first framed some 
thirteen or fourteen years ago. Based on vessels 
actually in existence, they were adapted to three main 
classes, viz., vessels for estuaries, vessels for smooth 
inland waters without restriction as to stowage, 
and vessels for smooth water loaded in such a manner 
that longitudinal bending moments were not set up. 
These rules have been more or less modified since, 
but their chief features still remain. There are three 
principal sets of stresses that the longitudinal struc- 
tural parts of vessels have to withstand, due respec- 
tively to wave action, to longitudinal disposition 
of the weights, and to water pressure. A fourth, 
arising from the vibrations caused by unsymmetrical 
disposition of the weights aft and forward of mid- 
length, may be set up. If any one of these sets of 
stresses is avoided, it is clear that the scantlings of 
the longitudinal structural parts may be correspond- 
ingly reduced from those laid down for sea-going 
cargo carriers. A vessel employed on sea service for 
the carriage of passengers only might be reduced in 
thickness of plating by one-fourth to one-third from 
the full standard. If she were not subject to wave 
action either, the reduction might be still greater. 
If a vessel were subject to wave action, but not to 
unfavourable longitudinal disposition of weights, 
she might be reduced in thickness by perhaps one- 
fourth to one-third from the full standard. If a 
vessel were not subject to wave action and always 
had a favourable longitudinal disposition of weights, 
or one in which no longitudinal bending moment was 
produced, the thickness necessary, say, for the shell 
plating, would depend on its resistance to water 
pressure, and on the provision which must always be 
made for corrosion, and for bumping and grounding. 
River barges that are so loaded as to produce no 
longitudinal bending moment may take the form of 
assemblages of transverse girders tied together by 
longitudinal structures of very moderate strength. 
Such vessels are really rafts with bulwarks round 
them. An instance of lightness of longitudinal 
structure justified by an approximately even distri- 
bution of weight and buoyancy is found in the very 
large Atlantic liner of to-day. Were she to carry 
large quantities of unevenly distributed cargo, her 
scantlings would have to be very much increased. 

These considerations seem obvious enough, but 
they are not those acted upon in the determination 
of scantlings for vessels in British waters. Experi- 
ence, sometimes very imperfectly understood, rules 
everywhere and produces all sorts of anomalies, and 
the time would seem to have come when the question 
of ships of light scantling might profitably be taken 
up by some competent authority and a set of rules 
be made out for them. As regards the bulkheads 
of the usually small vessels here concerned, it is 





doubtful whether the rules should be framed on quite 
the same model as for larger ships. Some years ago 
particulars were communicated to the Institution of 
Naval Architects by Mr. Herbert Rowell, of Hebburn- 
on-Tyne, relating to experiments made by him with 
full-sized model compartments of a torpedo boat 
which had been subjected to water pressure. The 
stiffeners of the bulkheads gave an unexpectedly 
high degree of strength, which indeed at the time 
seemed unaccountable. Similar phenomena have 
since been met: with in the course of occasional tests 
made on the bulkheads of other small vessels. What 
apparently happens in such cases is that the low- 
webbed stiffeners of small vessels bend much further 
than the high-webbed stiffeners of the larger vessels 
before the yield-point of the material is reached. 
The material hangs, so to speak, in a bight. The 
more it is able to belly out in this way, the more the 
load is taken by the side connections to the relief of 
the stiffeners. Then, again, bulkheads are connected 
by angles with single, or at most double, riveting. 
But a single row of rivets in a small bulkhead is 
equivalent to a double row in a medium-sized one or 
to a treble row in a large one. The small bulkhead is, 
in fact, the one most strongly held. In the case of 
the Rowell experiments, it is possible that more 
exact particulars of the methods used to measure 
the deflections might have helped to clear the matter 
up, since the corners of thin-plated compartments 
yield as well as the flat surfaces. It would seem, 
however, that with the prevailing mathematical 
treatment, factors *of safety differing from those 
found suitable for the large bulkheads will have to 
be adopted for the smaller sizes. The present 
tendency is, relying on calculation, to make the 
bulkheads of small craft needlessly strong. A factor 
which has been very much neglected in the apportion- 
ment of scantling is the distribution of weight and 
buoyancy. It is not so much the amount as the dis- 
tribution of the load that counts, and its importance 
is at least 50 per cent. greater in the inland water 
vessel than in the sea-going one. It would be well 
if attention were paid by the designer to the greatest 
bending moment to be reckoned with on the one 
hand, and by the stevedore to the prevention of 
bad distribution of movable weights on the other. 
A vessel so designed that a bad longitudinal dis- 
tribution of weights is impossible ought to 
be allowed a reduction of scantling as compared 
with ordinary practice. In dealing with 
going vessels, it is often assumed that the amount of 
cargo carried should largely regulate the scantling. 
The depth of immersion of the hull affects the sea 
qualities—allows more or less water to come on board 
in a seaway and increases the head of water on the 
plating of the bottom, or when too light, may make 
the vessel unmanageable—but any rule based on 
amount of cargo carried should be applied with 
considerable discrimination. This question requires 
special consideration when an inland water vessel 
has to be sent over-sea. A proportion of length to 
depth or to draught that is quite suitable for her 
ordinary service may be very much greater than that 
fitted for sea work. She may, with the most favour- 
able degree of immersion possible, have both too 
little draught and too little freeboard ; that is to say, 
she may ship too much water and at the same time 
be unmanageable in a seaway. The sending of such 
a vessel over sea entails grave responsibility, but the 
question is more often one of sea qualities than one 
of strength. She is usually temporarily strengthened 
up and loaded and ballasted as favourably as possible. 
Cases have indeed been known in which vessels of 
light scantling of this kind have reached their destina- 
tions safely, while sea-going tugs that accompanied 
them have been lost. A question of high importance 
in connection with foreign-going ships is that of 
maintenance, but it is more important still in the 
case of inland vessels. The life of the latter is the 
life of the paint. For apart from the fact that the 
thickness of the surface layers of the thinner plating 
in their case forms a larger proportion of the whole, 
the more bending and distortion plating is subject 
to the faster it corrodes, and vessels of light scantling 
are naturally less rigid than those of heavy scantling. 


The institution of a central authority in any 
hitherto untrammelled trade is apt to be resisted. 
Freedom of action is dear to all workers, and it un- 
doubtedly has its advantages. But every industry 
is to a great extent in the hands of young men who 
are schooling themselves by failures. The older men 
who draw on long experience, whether of practical 
work or of the correct application of scientific —prin- 
ciples, are frequently in the minority. In shipbuild- 
ing the failures entail a considerable loss of capital 
and often of human life. and it is on the whole well 
that industries such as shipbuilding should be sub- 
jected to a moderate amount of control and direc- 
tion. The builders of sea-going vessels have in 


sea-, 





many respects learned to depend on the registration 
societies. Some similar collector and exponent of the 
experience of centuries might with advantage }, 
set to look after the owners and builders of inlang 
vessels. 





ELECTROLYTIC COPPER. 


For the presidential address which he delivered befor 
the Manchester Section of the Institution of Electrical 
Engineers on Tuesday last, Mr. B. Welbourne took Electro, 
lytic Copper as his subject. He began by recording the 
annual consumption of copper and the method uscd in the 
electro-lytical preparation of the metal. He then dealt 
with the uses of the metal, &c. 

Rolling and Wire Drawing.—My task, he said, is rendered 
easier to-night from the fact that I am only dealing with 
copper as used for the transmission of electricity, For 
this purpose two varieties only are required : 

(1) Hard-drawn copper, which comprises all coiductors 
in which mechanical strength is required, such as ; 

(a) Trolley wires for tramways. 

(b) Catenary and contact wires for railways 
(c) Aerials for wireless telegraphy. 

(d) Wires for overhead transmission lines. 


(2) Soft or annealed copper, which comprises all con. 
ductors which are to be continuously insulated, and in 
which the highest obtainable conductivity is required, 
Bus-bars for switchboard work may either be har«-drawn 
or annealed as required. The actual manufacture of 
wire from wire bars is a straightforward process, aid wires 
can be successfully drawn from 1 millimetre in diameter 
of very considerable lengths up to 0.2 square inch sectional 
area in lengths up to 7000ft. The wire bars are heated 
in furnaces to a bright red heat and are then ~ broken 
down ” in rolls and afterwards rolled in the rod mill into 
rods which are coiled up while still hot. In this process 
the copper oxidises rapidly, and it is necessary to remove 
the scale by acid pickling and by washing. The removed 
scale is readily convertible back to copper by an electro- 


lytic process. The clean coils are taken to the wire- 
drawing machines in which the rod is drawn into wire by 
means of chilled iron and /or diamond dies according to the 
size. Wires of No. 17 8.W.G. and under are usually 
drawn through diamond dies only. The number of dies, 
or ‘‘ holes,”’ through which the wire is drawn down to the 
required diameter depends on whether the wire is to be 
used “ hard ” or “ soft,’’ and, if the former, on what tensile 
strength and other mechanical properties are needed. 
Generally speaking, the greater the number of holes or 
dies the higher is the resultant tensile strength. 

Annealing.—If soft copper is needed, the hard-drawn 
copper can be treated in a number of ways. The modern 
process most used for annealing copper and other non- 
ferrous metals is that known as the * Bates and Peard,” 
or some variation of it. The system consists essentially 
in the use of a cast iron retort which is heated externally, 
and which is scaled by water at both ends to prevent the 
entry of air through the descending mouthpieces. The 
retort is filled with water vapour under pressure at a tem- 
perature of about 800deg. Fah. for small wires and 
1100 deg. Fah. for larger wires, and the cgpper which 
is to be annealed is carried slowly through the heated tube 
by means of an endless conveyor. When the copper comes 
out of the retort it is found to be perfectly annealed and to 
be as bright in colour as it was before treatment, while 
there has been no loss of weight. The heat remaining in 
the coils of wire is sufficient to cause the water from the 
seals to evaporate and leave the wire quite dry and ready 
for stranding and insulating. 

British Standard for. Copper Conductors.—The first 
attempt to standardise copper conductors was made by an 
Institution of Electrical Engineers Committee, whose 
report was published in Vol. XXIX., No. 142, January, 
1900, of the Journal of the Institution. The standard at 
present in use is the one issued by the Engineering Stan- 
dards Committee—No. 7, revised March, 1910-—but it 
is understood that this is under revision. It is certainly 
needed in view of the International Electro Technical 
Commission’s Publication No. 28, “‘ International Standard 
of Resistance for Copper,’ March, 1914, which has 
already been adopted in the new Standardisation Rules 
of the American Institute of Electrical Engineers, cated 
July Ist, 1915, as follows :— 

(1) At the temperature of 20 deg. Cent. the resistance 
of a wire of standard annealed copper 1 m. in length and 
of a uniform section of 1 square millimetre is 1/58 ohm 
.0172414 ohm (20 deg. Cent. = 68 deg. Fah.). 

(2) At a temperature of 20 deg. Cent. the density of 
standard annealed copper is 8.89 grammes per cubic centi- 
metre (554.985 lb. per cubic foot). 

(3) At a temperature of 20 deg. Cent. the “ constant 
mass’ temperature coefficient of resistance of standard 
annealed copper measured between two potential points 
rigidly fixed to the wire is .00393 = 1/254.453 per deg. 
Cent. (.00218333 = 1/458.016 per deg. Fah.). 

(4) As a consequence, it follows from (1) and (2) that at 
a temperature of 20 deg. Cent. the resistance of a wire of 
standard annealed copper of uniform section 1 m. in length 
and weighing 1 gramme is 1/58 x 8.89 = 0.15328 ohm. 

Paragraphs (1) and (4) define ‘‘ volume resistivity ” and 
‘‘ mass resistivity ” respectively. This may be expressed 
in other units as follows :—Volume resistivity = 1.7241 
microhm-c.m. (or microhms in a cm. cube) at 20 deg. Cent. 

- 0.67879 microhm-inch at 20 deg. Cent., and * mass 
resistivity ’’ — 875.20 ohms (mile, pound) at 20 deg. Cent. 

In the interests of uniformity it is to be hoped that the 
Engineering Standards Committee will adopt the above 
standards and will further provide that 

(5) The resistance of hard-drawn copper shall be con- 
sidered 2.7 per cent, greater than that of annealed copper 
of the same size at the same temperature, 7.e., 20 deg. Cent. 
or 68 deg. Fah. : 

(6) The legal standard wire gauge as fixed by Order in 
Council, dated August 23rd, 1883, shall be adopted as the 
standard gauge as in the existing standards. 

In the meantime it should be noted that the Engineering 
Standards Committee defines hard drawn copper wire 
as wire which does not elongate more than 4 per cent. on & 
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= 
e length of 10in. when broken by tension, and that 
the standard resistance for it is just 2 per cent. higher than 
that for annealed wire at 60 deg. Fah. (15.6 deg. Cent.). ; 

It may also be noted that the Board of Trade’s existing 
regulations for overhead lines require that the elongation 
of hard drawn copper wire shall not be less than 2 per cent. 
in a length of 10in., 80 that wires for such lines naturally 
fall between elongation limits of 2 per cent. and 4 per cent. 

The british Engineering Standard for Trolley Wire is 
contained in Report No. 23, issued in August, 1905, but 
revision in view of the subsequent experience 
gained in the manufacture of such wires and of the common 
nse of grooved sections of trolley wires. 

Testing and Definition of Hard Drawn Copper.—The 
testing of annealed copper conductors is very simple, and 
is confined to gauging the wires with a micrometer gauge 
and measuring the ohmic resistance and sometimes to the 
weighing of samples or coils. In the case of hard drawn 
copper additional tests are necessary to determine :— 

(1) Tensile strength. 

(2) Extension as a test of hardness. 

(3) Limit of proportionality (elastic limit). 
(4) Absence of brittleness. 

Tests (1), (2) and (3) are usually made simultaneously 
on a specimen which is exactly 10in. long between the grips 
of a Denison, Buckton, Avery, or other suitable testing 
machine. Modern testing machines are arranged so that 
autographic records of the extension of the wire may be 
taken which are sufficiently accurate for commercial work. 
If, however, exact extension measurements are needed, 
then they must be made carefully by an experienced 
worker with an extensometer. In practice it is found that 
the actual tensile strength increases proportionately to 
the diameter and not to the sectional area as one would 
expect, although the tensile strength in tons per square 
inch increases with a decrease of diameter. After analy- 
sing a number of tests made by Mr. Thomas Bolton, 
Mr. A. P. Trotter found that the tensile strength could be 
expressed as follows :— 
ni a—bD. 

Mr. D. R. Pye and other investigators have found from 
a large number of tests that the value of (a) is approxi- 
mately 30 and that of (6) is 20 on all sizes of conductors 
up to 0. 5in. diameter. 

It is not, however, sufficient to define the strength of 
the wire. It is also necessary to have some check on its 
hardness and absence of brittleness by ascertaining that it 
does not fall below a stated minimum extension per cent. 
Tests on wires from 0.075in. to 0.5in. diameter show that 
the minimum extension can be expressed by 

E 5D. 

On these results Mr. Pye has suggested—Journal of 
the Institute of Metals, No. 2, 1911, Vol. VI.—the follow- 
ing as the basis of a satisfactory definition of hard-drawn 
copper :—Hard-drawn copper, when in the form of 
circular wires, shall have a tensile strength not less than 
that given by the formula— 

Tr 30 — 20D, 
and an extension per cent. on a marked I0in. length, in- 
cluding point of fracture of not less than that given by 
the formula— 
e ) i a 


wherein the foregoing formule— 





gaug 


it needs 





+ i tensile strength in tons per square inch of 
original section. 

e extension per cent. 

D diameter of the circular rod in inches. 


An examination of the standard figures prepared by the 
Wire Committee of the American Society for Testing 
Materials (1909) for wires ranging from 0.04in. to 0.46in. 
diameter shows that they agree closely with the above 
specification for strength, while the minimum extension 
figures agree closely with the formula— 

6= 4 af D. 

The Engineering Standards Committee might, therefore, 
consider the adoption of Mr. Pye’s specification on the 
grounds that— 

(a) It calls for a high standard which can easily be 
— by the leading manufacturers throughout the 
world. 

(b) Tables of the minimum tensile strength and extension 
per cent. can be prepared for use for all the usual sizes of 
wires, and 

(c) It is easily applied to all intermediate sizes. 

Elasticity of Copper.—In view of the extensive and in- 
creasing use of copper conductors on owerhead lines, rail- 
ways, and tramways, and the great importance of the 
elastic properties of the wire in relieving strains, it seems 
desirable that any definition of hard-drawn wires should 
also include a reference to its “limit of proportionality ” 
—elastic limit—as it does in many foreign specifications, 
and also, at first sight, to its modulus of elasticity. The 
Engineering Standards Committee might stipulate for 
&® minimum limit of proportionality for all hard-drawn 
wires and state the conditions under which the test should 
be carried out. These should include :— 

(1) A statement as to the temperature, although the 
percentage extension does not appear to be affected by 
variations within the atmospheric limits in the United 
Kingdom. 

(2) The type of apparatus and the conditions under 
which it should be used. 

(3) A statement of the length of the test piece. 

In the United Kingdom the regulations of the Board of 
Trade provide that the conductor shall be erected with 
such a minimum sag that at 22 deg. Fah., and with a wind 
pressure of 25 Ib. per square foot of effective area, the stress 
im it—exeluding its elasticity—shall not be more than 
one-fifth of the breaking load, and that an accumulation 
of snow may be ignored. The rule has the virtue of being 
simple and on the safe side for English conditions, but it 
results in abnormal and unnecessary dips on small wires 
of which No. 1148.W.G. is the smallest allowed. 

But the elasticity of the wire ought to be taken into 
consideration in arriving at the correct sag to be given 
a hen the wire is erected, so that, under the worst condi- 
™” the sag will not be greater than that calculated. 
= wire cannot possibly be erected under the assumed 
vorst conditions, and it has to be sagged on comparatively 


still days at temperatures of, say, 50 deg. Fah. to 70 deg. 
Fah. 


Tensile Strength.—An interesting point arises out of 
the widely held belief that the strength of hard-drawn 
wire lies in its skin being hardened during the drawing 
process. An examination of the matter does not disclose 
any conclusive evidence in support of this theory. 

I have investigated the matter and obtained the 
following results, starting with a length of .400in. diameter 
hard-drawn circular trolley wire. Six pieces were turned 
down to different diameters with great care in order to 
avoid undue heating of the specimens. 
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This result is not, of course, absolutely conclusive, 
because the work done on the wire in the lathe will have 
some effect in hardening the skin at each stage. The 
question of whether the strength of copper wire is uniform 
throughout its cross section is of great importance in 
connection with contact wires on railways and with 
trolley wires on tramways because they are subject to 
wear from pantographs, slider bars and trolley wheels. 
An investigation was made on this point recently on a 
0.25 square inch grooved contact wire in connection 
with a railway electrification scheme which is now under 
construction. The wear on the wire was reproduced by 
gently filing away the face and the cross-sectional area 
was accurately determined by weighing the specimens. 
The results are shown on the figure attached. The 
tensile strength of the original section of this wire was 
21.8 tons per square inch and the extension w&s 6 per 
cent. on a 10in. piece. It also withstood the following 
severe torsion tests without showing any signs of fracture. 
The wire was given three and a-half complete twists in a 
length of 8in. 


AUTOGRAPHIC RECORD OF TENSILE TESTS ON UH. D. 
COPPER TROLLEY WIRE—GROOVED SECTION 
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Effect of Temperature on the Strength of Hard-drawn 
Copper.—The question of the maximum permissible tem- 
perature of hard-drawn copper is of importance on overhead 
power lines because of the effect of heat in reducing its 
tensile strength. The National Physical Laboratory found 
that on wires up to .194in. diameter “ the reduction in 
breaking load due to temperature appears to be approxi- 
mately one-tenth of one per cent. of the breaking load 
at normal temperature per degree Centigrade rise of 
temperature.” 

I have carried out a series of tests on specimens of 4/0s. 
copper trolley wire, diameter 0.400in., using apparatus 
which did not admit of any such refinements as those at 
the disposal of the National Physical Laboratory, and have 
obtained results, which so far as they go seem to 
confirm that the National Physical Laboratory’s 
determination, quoted above, will hold good for all sizes 
of circular copper wire. 

A number of experiments have been carried out by 
Dr. F. J. Brislee to determine the permanent effects of 
prolonged heating on the strength of wire, and he has 
very kindly given me the following unpublished results 
of experiments on trolley wires. All the figures given 
are the mean of three determinations, and the test after 
heating was made when the copper had cooled to atmo- 
spheric temperature. See table jn next column. 





From these results it will be seen that with 1/0 S.W.G. 


trolley wire the permanent decrease in strength afte. 
two hours’ heating at 150 deg. Cent. (302 deg. Fah.) is 
only 0.5 per cent., while a 4/0 S.W.G. wire was not 
affected after four hours. 


Breaking | Extension 
Duration | i e | ’ 
= Temperature Pw load after | per cent. 











Dia. of 
wire. heating. | in deg. Cent. | hea ing. lant ee | /. =. 
in, | hours. ERAS 

0.324 | 2 150 to 152 4766 4740 2.2 
ose | 4 190 to 195 4766 4609 | 2.8 
0.34 | 1 190 to 192 4766 4701 2.2 
0.34 | 6 320 4766 2852 44.0 
os | 6 195 5856 5745 5 
0.372 | 60 190 5856 5793 Qa 
0.400 4 151 6761 6756 2.5 
0.400 4 150 6761 6757 2.5 
0.400 | 2 200 6754 6674 2.5 
0.40 | 6 200° 6754 6691 2.5 


Among tramway engineers it is generally understood 
that the temperature of trolley wires never exceeds 
220 deg. Fah (say, 105 deg. Cent.), and it is a fair deduction 
from the above tests that the limiting temperature is 
not reached. In view, however, of the fact that the 
temperature rise occurs on wires while under strain, it 
would not appear to be advisable to exceed a temperature 
of 250 deg. Fah. in practice. At this temperature the 
tensile strength of the wire would be about 10 per cent. 
less than at normal temperature, but the strain would be 
relieved by the expansion due to heating. 








OBITUARY. 





JEORGE WILLIAM BLACKBURN. 


WE are informed that Mr. George William Blackburn, 
managing director of Thomas Green and Son, Limited, 
of Smithfield Ironworks, Leeds, died suddenly in his 
office at the works on November 10th, 1915, the cause of 
death being heart failure. Mr. Blackburn was born in 
Seacroft, near Leeds, on October 2nd, 1859. He was 
apprenticed with Kitson and Co., Limited, Airedale 
Foundry, Leeds, in 1874, and shortly after entering that 
firm was transferred to the drawing-office. In 1884 he 
entered the firm of Thomas Green and Son, Limited, 
Smithfield Ironworks, Leeds, as leading draughtsman, 
and while in that position he designed the firm’s compound 
atmospheric condensing tramway engine. His abilities 
soon became appreciated, and he was appointed manager 
in 1892, and in 1900 became managing director, which 
position he held at the time of his death. He was for 
many years a member of the Council of the Leeds Associa- 
tion of Engineers, and passed through the presidential 
chair. In 1891 he became a member of the Institution 
of Mechanical Engineers. 








OUR TRADE WITH CHINA. 


AN address on “ British Trade with China” was given 
a few days ago at the rooms of the Manchester Chamber 
of Commerce by Mr. T. M. Ainscough, a British trade 
commissioner in China. Mr. Ainscough said that he 
had visited eighteen of the Chinese provinces and had 
been impressed by the small amount of trade done by 
British firms, while in every province signs of activity 
on the part of our foreign competitors, especially the 
Germans, were visible. They had almost a monopoly 
of two great branches of trade, namely, in arms and 
munitions and aniline dyes and indigo. Large com- 
missions were earned on these two lines, sufficient to 
enable them to establish agencies in the principal towns, 
from which they could push other goods, such as 
engineering products. With one exception the Germans 
had effected this penetration into China through the 
assistance of merchants, with the close co-operation of 
the manufacturers. Mr. Ainscough advocated the develop- 
ment of trade in China through the merchant rather 
than direct. He said our weakness was a lack of co- 
operation between our industrial and mercantile efforts. 
Another point mentioned was that our foreign competitors 
had outstripped us in getting hold of the export trade 
of China. The Germans and one or two other continental 
nations had secured a monopoly of the export trade of 
Chinese products. By their own organisation they 
simultaneously collected the Chinese goods and unobtru- 
sively pushed the sale of their own products. 











In a paper on “ The Use and Abuse of Oils on Mining 
Plant,’ read before the Association of Mining Engineers 
by Mr. T. C. Thomsen, B.Sc., it is stated that on occasions 
oil vapours come from the bearings and oil tanks, notwith- 
standing the fact that the bearing temperatures are quite 
normal. These vapours are drawn into the electric 
generators from the bearings and may cause disastrous 
results. The cause of the vapours is the heavy charging of 
the oil with tiny air bubbles, due to the high speed at which 
the oil is circulated through the bearings and oil pipes. 
When the air bubbles burst in the bearings or in the oil 
tanks, the resultant very fine spray of oil produces the 
vapours. The oil will be found creeping over the outside 
of the main bearings and the turbine frame in a very fine 
film, and the oil loss may be considerable per twenty-four 
hours. The oil return pipes from the bearings should be 
large enough to carry away the oil, the oil foam, and the 
oil vapours. If the pipe is not large enough for this 
purpose a remedy for the escape of oil vapours from the 
bearings is secured by the addition of a vent pipe, venting 
the oilfreservoir of the bearing at a higher level than the 


original pipe. 





486 





THE ENGINEER 


Nov. 19, 1915 





Sess 





OIL-FIRED 


LOCOMOTIVE FOR PLANTATION 


WORK 

















CONTRACTORS’ LOCOMOTIVE WITH OIL-FIRED | 


BOILER. 


A NOVEL type of locomotive has been introduced in the 
United States for use on contractors’ lines, and light rail- 
ways for plantations and manufacturing plants. It is a 
geared engine, with a high-pressure vertical boiJer using 
liquid fuel—oil or petrol. The engines are built by the 
Bell Locomotive Works Company, of Yonkers. They have 
been used in the construction of the tunnels for the new 
water supply system and underground railways of New 
York, and also on sugar plantations in Porto Rico. 

The general design is shown below. The two axles 
carry outside frames between which are mounted two hori- 


zontal cylinders driving a crank shaft on which is mounted | 


@ pinion. This gears with a spur wheel keyed upon the 
first axle of the locomotive. 
arranged that their relation is not disturbed by the motion 
of riding over rough track, the cylinders moving radially 
to the axle. 
The engine has slide valves and link motion, and the gear- 
ing runs in an oil chamber. 


Heavy elliptical springs seated on this frame support | 


the upper or main frame which carries the boiler, the fuel, 
and water tanks, and the cab. At the forward end is a 
transverse tank for water. At the rear is a tank for fuel, 
placed either trangversely or else longitudinally along one 
side so as to give an- L-shaped space for the cab. For use 
in tunnels and mines and on construction work generally, 








The engine and gears are so | 


The wheels are connected by coupling rods. | 


INSPECTION LAMP FOR SHELL WORK. 





For the most important and somewhat awkward work 


of inspecting the interior of shells the British Thomson- 


Houston Company, Limited, 
has brought out an_ electric 
hand lamp, which is shown in 
the accompanying illustration. 
The globe of the lamp is pro- 
tected by a stout brass wire 
guard, provided with top and 
bottom plates, and made in 
the form of a “squirrel cage.” 
The lamp is tubular in shape 
and its size does not exceed 
4iin. by ljin. diameter. This 
guard, which can be removed 
if required, is carried in the 
usual manner by a_ bayonet 
lamp-holder, which is mounted 
on a brass carrier rod, which 
can be of any required length. 
At the outer end of the rod is 
a boxwood handle, incorporated 
with which is a push-bar switch. 
The lamp is supplied with a 
length of 35/40 workshop twin 
flexible wire, to the end of 
which is attached a cocus wood 
adapter for connecting to exist- 
ing electric light installations. 
The lamp has been designed to 
withstand hard workshop ser- 


= 


‘ 


TT. 
to satisfy their barest immediate needs. The higher th, 
wages the more time these men lose. Not only choad 
something be done to deal with this problem, with g yj a 
to obtaining the fullest possible output of. munitions te 
in order to effect some reduction in the cost of productions 
which is assuming positively alarming proportions, 1 
An examination of the wage books of our leadi 
armament firms reveals a really serious state of affair’ 
It is not merely that men accustomed in ordinary i 
to wages varying from 25s. to 35s. per week are now collins 
£4 to £5 weekly ; but others, less industrious, are content 
with about half these amounts, which means that they 
are failing to work up to anything like full capa: ity —the, 
are either slow-timing their machines or abseni ng then. 
selves from work. In either case they are failiny to render 
adequate service to the State which is guarant: eing their 
wages and which has awarded the special war bonuses 
Whatever reason or excuse there may be for paying $5, 
£6, £8 and even £10 and over per week to efficient inen who 
are working seventy and eighty hours, it is littl less than 


scandalous that special war bonuses should be pz id to men 
in the same shops, on the same work, who wil! not earn 
more then about £2 a week because that amount meets 
their requirements. It will be remembered tht figures 
were recently published showing that out of 1)),000 men 


employed at Cammell, Laird’s shipyard, an «: crage of 
more than 2000 lost the first quarter on Mondays, while 
more than 1000 lost the whole day, and over 100¥ lost the 
first quarter every day. The large numbers of cases that 
continue to be brought before the Munitions ribuna\ 
show that little improvement has been effected in time. 
keeping, and I venture to say that the Govern ent wil] 
be obliged at least to stop payment of war bonuses to time. 
losers before there is any substantial improvement. 

In the coal trade the main effect of the war bonus and 
high wage rates is an increase of absenteeism and a 
reduction of output. Figures were recently supplied to the 
Government showing that at twenty-one collieries jp 
Staffordshire, 117,430 working shifts were lost by the 
underground workers in seven weeks. That was equal to 
the loss of the full time of work of 2,800 men. In a recent 
case at West Bromwich, in which twenty-seven miners 
were summoned for neglect of work, it was stated that 
absenteeism reached 23 per cent. During the previous five 
weeks, 2051 shifts were lost out of a possible 9564, after 
excluding every man incapacitated in any degree. We 
have evidence from nearly all parts of the country of miners 
working only three and four days per week since their 
pay rates have been advanced to record levels and they 
have been awarded special war bonuses of between 12 and 
18 per cent. on earnings. These bonuses, I repeat, should 
not be paid to men who refuse to serve their country well 
in war time. 








AUTOMATIC SCALE FOR SHELLS. 


GREAT importance is attached by the military autho- 
rities to the necessity of making all shells of the same 
size, uniform in weight as well as in shape. Those of 
our readers who are engaged in the manufacture of these 
articles are aware how fine the limit of error in this 
direction is, and what a serious waste of time is involved 
in weighing shells on ordinary scales. To meet the urgent 
need for a more rapid and at the same time more accurate 
method of taking the weights, the Automatic Scale Com- 
pany, Limited, 49, Deansgate, Manchester, is introducing 
twonew scales. The machine of which we give an illustration 
is of the platform pattern, and is intended for shells up to 
112 Ib. in weight. It will be observed that a sloping wooden 
platform is provided to enable the shell to be rolled up 
on to the weigh platform, thereby avoiding the necessity 


of lifting and dropping the shell into position, thus saving 








vice, and the makers point out 
that where an ordinary electric 
light supply is not available, a 
low-voltage lamp can be fitted 
worked from an accumulator or 
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to it which can be 
even from dry cells. 








OIL-PIRED CONTRACTOR’S LOCOMOTIVE 








the cab is low and the driver sits practically at the floor 
level. For plantation engines, however, a higher cab is 
used, as shown in the half-tone engraving. 

The boiler is 26in. diameter and 18in. high. Its shell | 
and lower head are pressed to shape from a single steel 
plate, and the upper head is welded in place. The shell 
is reinforced by a triple layer of piano wire tightly wound 
upon it, while a steel band is shrunk on at top and bottom 
and welded to the shell. There are about 1000 vertical 
tubes jin. diameter, reinforced by steel ferrules and ex- | 
panded into the upper and lower heads. The working 
pressure allowed on government inspection is 600 lb., 
but the actual pressure is from 250 lb. to 275 1b. Under | 
hydraulic test the tubes did not begin to leak until 1200 Ib. 
had been reached, and the shell did not fail at 2200 Ib. 
Fusible plugs are fitted to blow out while there is still 3}in. 
of water in the boiler. 


WAR BONUSES AND OUTPUT. 
(From a Correspondent.) 


Arter the recent notable speech of the Prime Minister, 
in which he reviewed the war and declared that our 
financial position was serious, it will be generally acknow- 
ledged that the need for national economy is vital, and I 
venture to indicate one direction in which economisation 
might be effected with special advantage. I allude to the 
subject of war bonuses. These bonuses were supposed to 
| be granted in order to cover increased cost of living, 
so that our manual workers should not suffer physical 
deterioration. On that point there can be no objection 
to the granting of bonuses to workmen with something 
like fixed wages, such as railwaymen, for instance. But . 
| miners and munitions workers present a different proposi- 
The oil is fed b sinthtar ieiasiaite bitte, alias tinal tion. Not only have these men had substantial advances in 
feed is used to a tee saeiements For tunnel Tt en esd bg pried oan prongs te sre ahi 

ent pocaes “ie | much overtime, an 3 - : 
re vhere ventilation = Phe the ny 9 oe ae war pressure, they are hie to earn in most cases vastly 
but hia i more expensive The sume exheut i el | higher srages than anything previouly experienced. On 
with a hand brake. These locomotives are built in sizes | top ut Shin, wae hammave see Sting Sete. $0 ° . ge 
weighing three and five tons, and for any dered guage. | oUF and westerns oan ef werionen ar 
The dimensions of a five-ton engine of 2ft. gauge are given receiving more money than is good either for themselves 














AUTOMATIC SCALE FOR WEIGHING SHELLS 





labour and preventing shock to the weighing instrument. 
The platform itself is grooved to receive the shell. ‘The 
proportional weight (1 in 16) representing the exact weight 
of the shell is fixed on the loose weight pillar. If the weight 
of the shell is correct the indicator points to zero at the 
centre of the chart. If the weight is incorrect the exact 
amount of over or underweight is automatically registered 
on the chart, which is divided to read to half-ounces. In 











below 2— | or the State at this critical time. idec -ounces 

Wheelbase .: .. sft. | Ido not propose that any reduction of wage rates should | order to’prevent any possibility of error the limit of error 

Wheels, diameter .. 18in. be attempted, but I do earnestly urge that the Government allowed can be clearly marked on the dial. The indicator 

Joumees «. +: Spin. x Bin. should decree that the war bonuses shall only be paid to | Shows the exact weight instantly without any vibration, 

+ dea ol wot ON ld Ue aT Aer SE LORS FARES TS 7 rote 6¢in. | miners and munition workers in controlled establishments | the movement of the indicator being “ damped ”’ by a very 
Heating surface 4. 0». 22. ee se oe 188 we tect | who keep full time. Not only is it regrettable that our | sensitive oil dashpot device. s 

Water intank.. .. .. .. -. +. -- +» -» @Ogations adverse trade balance should be swollen by lavish expend- |. Another machine made by the same firm for > é 

< lene. a 1 a li x aN a a acy SEE ge — diture on luxury imports, but it is serious that time- shells has two holders. On one a shell of standard w ee a 

Height over all x er et | losing should be aggravated and output of coal and | is oo 7 yctgr) — the - prs oe Be 
exact amount of the difference in the weights plus or 1 


Speed, maximum .. 15 to 20 miles | munitions restricted through the payment of special | € 1 5 I 2 
is instantly shown without vibration on a chart indicator 





Ourves traversed .. rere rte | war bonuses on top of unparalleled high wages. While f brat 
Train load—On level... 45 tons | some workmen are doing all that can be expected of them, graduated in quarter-ounce divisions. 
On 1 in 50 .. geaseg | both with regard to their output and the manner in which 
ee —— | they are using their earnings, others fail to realise their 








| duties either in the workshop or in the spending of their 
‘money. There are some men who will only work in order 

















8, but 
UCtion 


iffairs, 
times 
arni 

tent 
j they 
~they 
them. 
ender 
; their 


ig £6, 
Nn who 
than 
> men 
» earn 
meets 


) men 
ge of 
While 
it the 
that 
unals 
time. 
; will 
time. 


) and 


0 the 
$ in 


al to 
cent 
iners 
that 

five 
after 


ners 
their 
they 
and 
ould 
well 


ame 
> of 
1686 
this 
ved 
ent 
‘ate 


ing 
ion 
) to 
len 
up 
ity 
ing 








Nov. 19, 1915 


THE ENGINEER 


487 








——— 
LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
: Correspondents. ) 





\VAITING ENGINEERING MARKETS. 


_When Pittacus, one of the seven wise men of Greece, 
le of Mitylene “* Know thy opportunity,” he was 
merely repeating the sane advice offered by the philosophers of 
all countries since the world began. That this sound teaching 
sinoe the commencement of the war has not been lost upon the 
British nation as @ whole is made quite clear from the statistics 
available showing the present position of our national trade— 
statistics, however, which need to be studied with attention 
and with an eye to the law of averages. oh ees 
‘True, if there be a desire to dwell only upon the pessimistic 
aces of 80 Many contemporary writers—scribes who love 


SiR, 
told the peop 


ral ‘ : ies 
op Junch off a moan, dine off a groan, with a trickling tear for 
tea’’—it would not be difficult to arrive at a conclusion that 
we are in a bad way industrially, financially and economically. 


It is, however, not @ fact, nor, as alleged, that with our usual 
indifference we have failed to avail ourselves of the favourable 
opportunities afforded for increasing our foreign trade and 
snatching at some of the world 8 most attractive markets, 
hitherto owned by Teutonic interests. 

While critics have been lamenting that ‘‘ All is lost,” many of 
our leading contractors and manutacturers have been quietly, 
put none the less effectively, putting their houses in order, 
consolidating their distant relations where necessary, extending 
their connections in new directions, and generally preparing 
the ground for that great burst of commercial activity which is 
as certain to follow the conclusion of peace as daylight follows 
darkness. If it is a mistake to cry “all is well with us,” there 
js also little occasion to bewail misfortunes which exist, so far 
at least, principally in the morbid imagination of the pessimists. 
We are really doing fairly well, and in the near future we shali 
be doing a great deal better. To take but one branch of our 
great national industries—that of engineering—there has been 
no period of greater activity, accompanied by a more widely 
spread prosperity, since the art of adapting natural sources of 
power was first put to the use of men. 

Much—perhaps even most—of the increase in the volume of 
our trade is of an exceptional and abnormal character, born of 
the unexampled times in which we are living ; but just as it 
would be unreasonable to assume that the present prosperity 
could continue after the war upon anything like the same scale, 
so would it be unjust to contend that no part of the augmenta- 
tion will prove enduring. On the contrary, we believe that a 
very appreciable proportion of the enterprise which is now being 
carried on in so many of the country’s workshops—all con- 
sideration of the 1349 establishments now under State control 
in conformity with the Munitions of War Act, 1915, and engaged 
upon the making of armaments and munitions being eliminated— 
may well become a permanent feature of British endeavour. 
Our very necessities are tending to test and to consolidate our 
strength and capabilities. - 

In view of the enormous strain which has been imposed upon 
the engineering establishments of the United Kingdom during 
the greater part of the year, one would have expected naturally 
to find the ordinary output of machinery—agricultural, marine, 
mining, sanitary, electrical, all, indeed, but purely military— 
manifesting signs of a serious decline. This, however, is far 
from proving the case, while as to our trading generally, Mr. 
Walter R iman, Presid of the Board of Trade, has just 
stated ex cathedra that “in spite of the war, from the first days 
of September, 1914, our export figures have continuously in- 
creased, advancing from £26,674,101 at the end of September of 
1914 to £32,308,432 in September, 1915.” Such figures must 
assuredly disarm the most gloomy of prophets, and endow them 
with fresh courage to face the situation. 

So far as the number and value of engineering contracts are 
in question, it seems from widespread inquiries and very careful 
analysis that bridges, steel rails, locomotives, engines of all 
kinds—for air, steam, oil or electricity—are in demand, while 
British-made implements, tools, appliances and equipments of 
every description have seldom if ever been in so much request. 
The effect of the exclusion of German manufactures had, of 
course, to be neutralised ; it has been met to a considerable 
extent by British workshops in combination with the ever-ready 
resources of the United States, which has doubled if not trebled 
its trade in these, among other, specialities. Are we to believe 
that when in due course of time our German rivals are once 
more permitted—as, of course, they will be—to resume business 
relations with the rest of the world, the whole of our newly 
acquired connection will take wings unto itself and leave us ? 
Such an eventuality is not only improbable but wholly un- 
thinkable. Again, will it be seriously contended that, following 
the declaration of peace, Germany will again soon, or ever, 
cecupy her once dominant position in the engineering markets 
of her former best customers—now her bitter enemies—France, 
Russia, Great Britain and Belgium ? How much of the value 
will be restored of her former machinery trade with these 
countries—a value which, in 1912, had amounted to over 
£34,376,000, or, if certain electrical material and rolling stock 
be excluded, to £29,220,000, as against £33,158,000 claimed by 
Great Britain ? 

Before the war Germany had succeeded in ousting us from 
our one-time proud and long-maintained supremacy in certain 
markets for machinery and implements. In three classes of 
goods alone the exports of Germany had exceeded those of 
the United Kingdom, such being machine tools, locomotives, 
and electrical generators and motors. In the first and last- 
mentioned categories British firms had felt the rivalry very 
keenly. There has, however, at no time been any technical 
reason why these classes of Teutonic goods should have super- 
seded those of British manufacture. Every foreign customer, 
were he to be asked the question, would concede without a 
moment’s hesitation that better machinery or tools than those 
turned out from British shops could not be found, nor, indeed, 
desired. The reason, then, must be sought in another direction, 

and there it is to be detected in the obsolete methods of the 
average manufacturer on the one hand and to the lack of any 
initiative or encouragement by the British Government on the 
other. These facts have been so often pointed to in the columns 
of THe ENGINEER that to dwell upon them at length afresh 
would be wholly superfluous. Neither, in the light of the new 
Spirit of enterprise which happily has been manifested, and to 
the existence of which we can gladly bear testimony, is it 
necessary to persist in thrusting home an unpleasant truth, 
for such kind of truth, “‘ however divine, is unwelcome.” 

Know thy opportunity.” Our opportunity is here. Having 
lost to Germany foreign engineering trade worth between 
£20,000,000 and £24,000,000, we may yet regain the greater 
part, if not the whole, of it. Where we succeed in machinery, 
tools, ee gr age and appliances, we may also prosper in steel 
rails, an thus put an end to the dumping of German goods of 
os description upon our own markets. Our great foundries 
vill not for always be turning out armaments and munitions, 
and the additional plant which has been laid down by so many 
of them must find other and compensatory employment. For 
od immediate neighbours, France and Belgium—both of which 
_ © suffered grievously from the wanton destruction of their 
actories and the removal of the machinery to Germany— 
i should be an abundance of profitable British work ; 

ut yet more is to be obtained from the vast Latin-American 
markets now almost starved for lack of both constructional 
material and equipments. It is now the time to think of them 
“am of their needs ; provided we do so we may not only secure 
ut retain them as customers, But we must not be content to 








*‘ wait and see,” or dally until such time as Germany is again 
made free of the seas. To-day is ours ; to-morrow may not be. 
Let us, then, proceed at once to cultivate the as yet hardly 
approached, but wholly approachable, South and Central 
American peoples ; but not in our customary archaic manner, 
by writing to them in a language which they do not understand 
or by quoting them prices and ee in figures with 
which they are unconversant. t us rather send to them 
‘ambassadors of commerce ”’ in the persons of travellers who 
speak their language, whe comprehend their needs, and who, 
from experience, have gained an intimate knowledge of their 
particular trades; let us cast away our out-of-date and im- 
practical terms of arranging payments, give longer credits, 
yw higher discounts and provide greater banking facilities. 

bove all, let us resolve to furnish our Latin-American friends 
with what they want rather than perpetuate the policy of 
thrusting upon them what we may happen to have. 

November 15th. Dum Sprro, Spero. 

THE TRANSFER OF WORKMEN, 

Sin,—It is suggested that the following consideration of the 
working of the Munitions Bill, with the attenaant varied and 
dissimilar interpretations by the employer, the employed, and 
the Munitions ‘lribunals respectively, may assist in eliciting 
precisely what it is that the Bill was really intended by its 
framers to convey, and what are its exact limitations in respect 
of the staff, 7.c., manual and non-manual, of a particular com- 
pany. It is generally accepted, and the wording of the Bill 
seems to convey the fact, that such Bill was framed for the 
ostensible and absolute purpose of preventing the rank and file 
of munition works and indispensable mechanics from shifting 
about from shop to shop, creating a wasteful system of flotsam 
and jetsam, and giving ettect to a great loss of etliciency in respect 
of the production of tne goods and munitions so necessary to the 
effective prosecution of the war. That is generally aamitted, 
and by the manual workers themselves, no less than by others 
well able to judge of the Bill and its meanings. 

But does the Hull bar a salaried man, a non-manual, a foreman 
of a fitting, erecting or machine shop? One who believes that 
the Bill does so bar a non-manual—a foreman—amight, at first 
thought, reasonably offer that :—‘*Surely if it is a aeterrent in 
respect of the etticent production of war munitions, for the rank 
and file of the shops to shift about at will, it must be equally 
a deterrent for the brains of a shop, ¢.e., the foreman, so to do.” 
Agreed,, but it is suggested that we are not, for the moment, 
concerned with what is considered right, but what is the 
correct interpretation of the particular clauses of the Bill. 

The writer has made various personal inquiries of officials 
of high standing in the Ministry, and their answer has invariably 
been that a workman, within the meaning of the Act, was one 
who worked essentially with his hands, or at least by physical 
as distinct from mental exertion. One official went so far as 
to challenge the writer to discover one sentence or phrase in the 
whole text of the Bill that could be deemed to include any but 
the bond fide manual worker, as being barred from transfer, 
without active release by his—present—employer. And yet a 
Chairman of one of the Munition Tribunals quite recently ruled 
otherwise, and while confessing, in the hearing of his audience, 
that his mind was keenly exercised as to what was the correct 
and proper interpretation of the Bill, gave his verdict for the 
company who withheld a foreman’s release. It is true that 
the representatives of the particular company who appeared 
to exact that particular act of apparent tyranny were armed 
with all the pomp and panoply of the great company they had 
the honour to represent, and it is equally true that the foreman 
appeared in court with nothing but his honesty and desire for 
justice wherewith to oppose the points and written statements 
of those who withheld his freedon. Was the esteemed chairman 
influenced, involuntarily influenced, by the strength of the one 
and the weakness of the other? Was the Bill his guide, and 
were the decisions of another Court a help to his decision ? 
Apparently not, for a week previously another chairman had 
decided that even a draughtsman could not be held from 
transfer. A draughtsman, a man who works with his head, 
and equally, though incidentally, with his hands, was free to 
move, while a foreman who does not and should not work with 
his hands is withheld from transfer. Is there not some bungling 
here, and, in fact, a ridiculous and injurious travesty of justice, 
at the expense of the non-manual worker ? 

Having considered what it is that the Bill appears to intend 
to convey, and the varied interpretations by chairmen of 
Munitions Tribunals, what about the equity of the Bill, supposing 
it does bar the manual and not the non-manual? It appears 
that the framers of the Bill gave this restriction to one and 
freedom to the other close consideration, and thus the manual 
worker in respect of privileges such as inflated wages and 
bonuses has been induced to become satisfied with his position, 
and as frequently such wages were far and above in amount 
the salary of the foreman, he would have no pecuniary incentive 
to shift from the shop where he happened to be to another shop 
on similar work. He has been privileged—and the writer 
would be late and perhaps the latest to begrudge him his privi- 
leges, but who has ever heard of privilege without penalty ? 
The penalty is that he is wisely barred. But has the salaried 
official, the non-manual, i.e., the shop foreman, been privileged 
to a corresponding extent ? Has he been privileged at all? It 
will be found to be the consensus of opinion of shop foremen 
throughout England, and by others best able to judge of the 
matter, that the salaried foremen, far from being privileged, 
have been to no small degree exploited, and no man knows, 
except the man himself, how real such exploitation has been. 

It is a fact that, in a pre-tribunal era, good jobs were going— 
money for nothing in many positions—and the foremen who are 
now barred from release by employers and tribunals could have 
had good berths at quite double their present pay. They, 
however, chose to remain loyal to the firm that employed them, 
though there may have been a ray of expectation and hope that 
theiremployers would discern and appreciate their obvious loyalty 
and reward them for such. But such hopes and expectations 
were baseless, and to such exploitation of their loyalty has been 
added—apparently—the degradation of not being able to 
leave when a desire to do so exists. 

What is to prevent salaries of foremen being reduced, and what 
is to bar inflictions ? If the Bill includes the foreman and 
prohibits his reasonable transfer, is it to be expected that he 
can be as efficient, as he would be if he were not so trammelled ? 
I think not, however much in his honesty he might endeavour 
to be so. It is suggested, Sir, that the points of the Bill bearing 
on withholding of release be thrashed out, and it is hoped that 
other foremen and employers too will voice their esteemed 
opinions on this important subject. 


November 9th. Munitions. 





WOOLWICH TRADITION. 


Srmr,—I am glad to see that you have returned to the above 
subject in your leading article in last week’s issue. Having 
raised practically the same question in my letter to you, which 
was published in your issue of July 2nd, I am naturally much 
interested in the matter. 

Much can be done by the relaxation by the C.I.W. of the 
unnecessary restrictions as to the accuracy of unimportant 
details, such as you instance in the question of fuses, but even 
more could be done by close attention to the design. This I 
— could well deserve the attention of what I named a 
“Committee of Designs for Munitions,” and I also proposed 
that the services of outside engineers should be obtained for this 
purpose. 

The need seems to be just as great now as it was at the time 





I last wrote you, and, in fact, with so many “controlled” works 
all over the country it may be even greater, lest those controlled 
works take up the line that “if the C.I.W. wants this extreme 
accuracy of details that we as a peace time commercial firm 
would not think of tendering for, being a ‘controlled’ firm, 
then the C.I.W. is entitled to have what it asks for.” 

I have tried to obtain a satisfactory ex tion as to the 
reason of the base oe in the H.E. shells that are being made 
in tens of tho s all over the country. This is a case in 
point. The fairly general opinion given is that the makers are 
told that. the base plug, ‘‘ by the grain of the steel!” 
strengthens the shell at this point. this ion is not 
acceptable, and you make further inquiry as to how it is possible 
to strengthen a cylinder base by boring out a portion of it and 
riveting in a loose plug, and as to the difference in tensile of 
steel with and across a plate, the “ controlled ” engineer can 
only tell you that that is how they have to make the shell, and 
there it is. 

Is that base plug necessary ? Does it strengthen the shell ? 
Supposing, Sir, your ‘“‘ Committee of Designs ” could enable this 
base plug to be dispensed with, up goes the output and down 
goes the cost of every shell turned out, multiply it by millions, 
when if there was no other work for our Committee, they would 
have justified their existence many times over. 

Again, reverting to Woolwich tradition, is it a sure fact that 
they always at Woolwich carry out their extremely fine limits 
themselves ? Is it not correct that when inquiries for H.E. 
shells were first sent out, the base plug was shown as being 
screwed in, whereas at Woolwich they were riveting the plugs 
in, in a manner such that when the outside firms were given the 
option of doing likewise, not one of those where I have discussed 
the matter thought twice about riveting in the plug, as being 
the cheaper way in which to produce the shells. 

We have been told in the newspapers that Woolwich is now 
under the Ministry of Munitions.--Is it correct to sup then 
that the inspectors are under the control of the C.I.W.? If 
this is so, there certainly seems a need for better selection of the 
men entrusted with the inspection of war materials ; when one 
meets with bank clerks and barbers, builders and what not, 
inspecting on behalf of the War-office, or Ministry of Munitions, 
it is certainly time that someone should more closely examine 
the qualification of such “inspectors.” It is not business, let 
alone engineering, that it should be possible for such to exist, 
and I strongly agree with you, Sir, in that Woolwich should 
forego her “tradition ’’ and run the production of war munitions 
on business lines. 

I have no personal advantage to exploit in writing you on 
this subject, but I certainly feel that if it is more closely followed 
up on the lines of your leading articles, there would be an enor- 
mous advantage to the Allied cause in the prosecution of the war 
to a successful issue. InsPecTING ENGINEER. 

November 16th. 

[The base plug is used b it « liy happened that 
the material at the centre of the base was porous and a flash 
succeeded in getting through and igniting the charge whilst the 

rojectile was still in the gun. It may well be questioned if the 
as plug is the cheapest and quickest way of avoiding this rare 
accident.—Ep. THE E.] 











LESSONS OF THE WAR. 


Srr,—The articles by your Special Commissioner stand unique 
in engineering journalism, and it is to be sincerely trusted that 
their great prescience and directness will be productive of the 
results aimed at. It is, indeed, refreshing to have the issues so 
clearly and fearlessly outlined. 

It would be interesting if the author would omeity his state- 
ment that “‘ Germany will, comparatively, be in a better position 
after than before the war.’”’ To my mind, Sir, that nation, 
which has vitiated every sphere of human activity, will be 
penalised by working at low remuneration for the Allies hereafter, 
to the period of their desire and at the price they shall demand. 

Your Commissioner has said things that must be mighty 
unpalatable to those Victoria-street and City agencies who, 
under good old British names, traded German wares ; and I hope 
that he will enlarge upon the permeation of German financial 
influence. There exists an organisation for financing old con- 
cerns that have got into difficulties, with the main view of getting 
a grip on the throat of our home industries directly. 

The rejuvenation of engineering here should begin at our coal 
mines. The Germans knew where to begin upon our resources, 
and the war must have removed a bondage that was nearly 
unbearable. German coke plants are monuments to our blind 
stupidity ; our inertia is inexplicable. Perhaps the less said 
about the matter the better. But it is to coal that we must 
turn for the basis of reform of the whole engi ing hi 
Up to now we have only turned coal into heat; fortunately it 
is left to us to begin an entirely new era for the exploitation of 
the complex contents of coal as a raw material for ly estab- 
lishing the future stability of our trade. But, as your Commis- 
sioner indicates, there is needed a policy of Allied effort to cope 
with the situation, and isolation is no longer a safeguard to 
British interests. . ie A 

November 13th. 





THE ACQUISITION OF ENEMY PATENT RIGHTS. 


Srr,—I am gratified by the appreciation which the leading 
article contained in your issue of the 12th inst. shows of the 
work which I have done in the past twelve months in selecting 
and abstracting patents granted to residents of enemy countries, 
with the object of facilitating a utilisation of the emergency 
patent laws. Your reference to the vexed question of compulsory 
li as against compulsory working strikes an important 
note, and just as the war has been the means of bringing into 
existence a number of other measures, the importance of which 
have been urged without success in peace time, so it has been 
the means in this case of introducing a compulsory licence 
system, and one which, in my opinion, might with great advantage 
be superseded upon the cessation of hostilities by a system 
similar in general character, but suitably modified, to adapt 
it to circumstances of peace. At present, as you know, the 
Patents Act contains, in addition to the compulsory working 
system, a compulsory licence system, but the latter appears 
practically to a dead letter. To enter into a discussion 
of the reason of this would unduly encroach upon your space, 
but I am of the firm opinion that in times of peace the com- 
pulsory working system should be, superseded by a system 
according to which a British manufacturer taking advantage of 
it might himself obtain benefits which are not conferred upon 
the manufacturing community as a whole. 

To revert to the present emergency system, this having been 
introduced to meet circumstances attending a condition of 
war, the benefits attainable are extremely attractive, and one 
cannot lay too much stress upon the fact that a degree of mono- 
poly is conferred upon the Board of Trade licensee. - Except 
in exceptional instances, the licence is a personal one in favour 
of the firm or individual making _— on for it. The patent 
remains in force as against other British manufacturers, and if 
the enemy patentee should fail to pay a renewal fee fallin, 
due on the patent, the British licensee is entitled, if he shoul 
wish to do so, to himself make this payment, the amount of 
which he may extract from his royalties payable to the Treasury. 

From the outset I have been of the fixed opinion that the 
Board of Trade licensee is entitled under his licence to restrain 
unauthorised manufacture under the patent. This view is 
shared by Patent Counsel, with whom I have had occasion to 
collaborate in cases in which I have had to deal. No official 
decjsion has, however, been expressed settling the point, and 
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the matter doubtless. awaits a decision of the Court in any case 
in which a Board of Trade licensee shall proceed with an action 
to restrain infringement of the patent under which he is licensed, 
in which case the licensee’s locus standi would in the first instance 
have to be determined. That a degree of monopoly is, however, 
conferred cannot be doubted, as the existence of the machinery 
permitting of the obtainment of these Board of Trade licences 
cannot do other than prove that British manufacturers are not 
at liberty to engage broadcast in manufactures protected by 
enemy patents. That the enemy proprietors still retain dormant 
rights to compensation for infringement appears to be without 
question, and while the enemy patentee is at present without 
power to enforce his rights, it is highly probable, if not a practical 
certainty, that he will, after hostilities, be entitled to com- 
pensation in respect of unauthorised user. Certain it is that 
if the position should be otherwise, the royalties which are now 
being paid to the Treasury in respect of Board of Trade licences 
under the emergency Acts would not be paid to the enemy pro- 
prietors, but would be refunded to the British licensees. This 
aspect of the position thus operates as an incentive tending to 
repress unauthorised user, and so the legitimate licensee is 
vested with the degree of monopoly to which I have referred. 
Finally, it would appear desirable before leaving the subject 
to recall that the procedure necessary to obtain a Board of Trade 
licence is, in comparison with Court actions generally, a very 
simple and inexpensive matter. The cases are heard at the 
Patent-office, and there is no appeal and no cost payable to the 
other side. This, again, is an aspect which the manufacturing 
community should keep in view, as it would appear that a number 
of manufacturers are of the impression that the matter is one 
likely to lead them into expensive and lengthy litigation. 
Birmingham. Lewis Wa. Gootp, F.C.I.P.A. 
November 17th, 1915. 


BOULTON AND WATT COLLECTION. 


Srtr,—The letter from Mr. Seymour Darlington in your issue 
of November 5th re the above gave me much pleasure. Being 
inyself engaged at Soho Foundry as an assistant under the late 
Mr. William Henry Darlington, the then general manager, I 
well remember in the eighties the amount of work he devoted 
to getting that collection together. He had a room cleared 
for its preservation, in which it was arranged, and everyone 
employed at the works was allowed during meal times to visit 
this room. 

Speaking for myself, I spent many interesting moments in 
looking through that collection. Mr. Darlington was a man 
who believed in imparting knowledge to those around him, and 
there is no doubt it has been due to his foresight that the 
collection was saved, and thus later has found a safe resting- 
place in the room in the Reference Library of the City of Bir- 
mingham, where future generations may, I hope, be able to 
appreciate what Boulton afd Watt did for Birmingham and 
for mankind. 


Birmingham, November 12th. Cuaries H. WALL. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Iron and Steel Trade. 


THE iron and steel market has continued buoyant 
throughout the'week. It is stronger than it has been for 
many years—since, indeed, the days when the industry 
was repairing the ravages of the Franco-Prussian war. 
All departments share the rush of business, but men are 
still being lost to the industry, and the operations are such 
that it is impossible to compensate for reduced stafis by 
working longer hours. The greatest difficulty is experi- 
enced in manning the puddling furnaces, and much more 
iron could be turned out from the mills if more iron could 
be puddled. Under these circumstances local ironmasters 
are more and more turning their attention to the rolling 
of steel. With the supply of most classes of material 
falling further and further short of demand, there is an 
inevitable stiffening of values. The normal organisation 
of the market has been suspended to meet the exigencies 
of the situation, and for the most part producers are refu- 
sing to consider contracts, and will only book orders 
conditionally in many cases. Nearly all descriptions of 
manufactured iron are subject to premiums upon quoted 
prices. For early deliveries of either best or common 
bar iron this varies from 10s. to £1, and in some cases even 
£1 10s. over the standards. As much as £12 15s. has 
been paid for second-class bar iron where early delivery 
could be given. It is becoming almost impossible to get 
deliveries in some branches of the trade, and export 
merchants cannot induce the railway agents to accept 
consignments for early shipment. Iron merchants have 
resolved on a 10s. advance all round for supplies to be taken 
from their warehouses, and ironmasters will not allow 
them to purchase to replenish stocks at anything like 
the old prices. 


Iron Prices. 


There is much more stringency as regards bar 
iron. The declared basis prices have ceased to have any 
meaning, since producers who have anything to sell can 
make substantially higher profits than are yielded by the 
recognised standard rates. As much as £1 to £1 10s. per 
ton premium is asked on the £12 10s. basis for marked 
bars. North Staffordshire bars are correspondingly stiff. 
South Staffordshire makers quote up to £12 for good 
second-class bars, though buyers claim that business 
should be done at £11 15s. Nut and bolt iron appreciates 
markedly, being now £11 12s. 6d. to £11 15s. delivered in 
the district. This is an advance of 10s. perton. American 
iron bars can be bought at about 10s. below the home rates. 
Some business is being put through, but delivery cannot 
be given in less than six to eight weeks from receipt of 
order, and in those circumstances consumers generally 
prefer to take their chance in the home market. Puddled 
bars are very scarce and dear, a large number of furnaces 
being idle owing to shortage of labour. Three-eighths 
rounds. are making as much as £12 10s. to £12 12s. 6d. 
Gas-strip is in good demand at £11 1ds. to £12. Manu- 
facturers have no more to offer than they can readily find 
purchasers for, and accordingly rioné but regular eustomers 
receive consideration. “Hoops have been advanced a 
further £1 per ton, making the figure £15 to £15 10s. per 
ton. Slit rail rods are quoted £14 perton. The galvanised 
sheet industry is going at much below productive capacity. 
There is still a considerable call for iron-plate work for 
the home trade. Exports of sheets are mainly to our 





colonies and the Scandinavian markets. The volume of 
business has now shrunk to less than one-third what it 
was prior to the war. Whereas some makers are asking 
as much as £21 to-day for 24 gauge corrugated sheets, the 
same sheets can be obtained painted instead of galvanised 
for £15 15s. Black sheets uncorrugated are quoted at 
£14 to £14 5s. The tonnage of galvanised sheets shipped 
last month from the whole of the Kingdom comes out at 
18,642 tons as compared with 29,897 tons in October last 
year. For the first complete ten months of the year the 
exports aggregated 257,122 tons, which, naturally enough, 
shows up very badly against the very fine total of 518,766 
tons which was registered from January to October, 1914. 
The best market last month was far and away Australia. 
This country took 5975 tons against 8506 tons in October, 
1914. The shipments of only three other markets reached 
four figures. The favoured countries were: The Argen- 
tine, 1565 tons ; New Zealand, 1515 tons, and India 1391 
tons. 


Steel Trade. 


Steel producers try as far as they can to accom- 
modate old customers, but having nothing like enough 
material at disposal to ‘go round” they have recourse 
to the expedient of quoting prohibitive prices to stave off 
inquiries. The rates actually paid are rapidly and con- 
tinuously going higher, particularly for demi-products. 
Sheet bars and billets realise £9 15s. to £10 5s., and 
in some cases even £10 10s., delivered in the district. 
Midland consumers have covered their immediate require- 
ments, but in the districts from which supplies are chiefly 
derived purchasers are not prepared to sell more than 
small quantities owing to the vast requirements of the 
military. Very little material is now coming in from 
America. Finished steel is as stringent a market as it has 
been during the past six months, and in several directions 
prices are much higher. Thus nearly £2 more is asked 
for black sheets, quotations being in the region of £14 for 
doubles. Steel hoops and strip are costing more money, 
prices ranging as high as £14 15s. for soft steel, and £15 5s. 
for special steel hoops. 


Pig Iron Trade. 


In the pig iron trade there is little new business 
being offered. Owing, however, to the high costs of 
materials and labour, prices are strongly maintained, and 
in the commoner irons there is a disposition to ask more 
money. The higher classes of pig iron, forge and foundry 
are in best demand, and France is taking very considerable 
quantities for munitions work from the West Midlands. 
Smelters, however, would be very glad of an outlet for 
the cheaper qualities. The upward tendency would be 
much more pronounced but for the fact that some of the 
chief outlets for common iron have been seriously impaired 
by the insufficiency of competent workpeople. Buying 
has proceeded on a rather more liberal scale during recent 
weeks, but consumers are cautious about doing anything 
to stimulate this section of the market so long as they can 
lay hands upon the raw material as they require it. The 
stoppage of blast furnaces has not yet sufficiently affected 
the visible supply to cause any activity in buying. The 
firmness is chiefly due to coke scarcity and dearness. 
South Staffordshire part-mine forge iron was quoted 
to-day—Thursday—in Birmingham on the Exchange 
at 68s. 6d. and 69s. 6d. For Northamptonshire forge 
pigs 67s. 6d. was generally asked as a minimum, while 
several firms were considerably higher. For Derbyshire 
iron 70s. and 71s. was required, and No. 3 foundry made 
73s. A fair amount of foundry iron, Northamptonshire, 
Staffordshire and Derbyshire is going into consumption 
for the hand grenades and bombs, which are being manu- 
factured locally in large quantities. 


North Staffordshire Trade. 


The congestion of orders in the steel trade of 
North Staffordshire has become more acute. For an 
ordinary consumer to obtain delivery even of specifications 
against contracts is almost an impossibility, as the whole 
output is required for war purposes. Shell steel is being 
turned out in large quantities, and manufacturers are in 
arrear with their deliveries of this and other like material. 
The market in finished iron is strong. Although nominally 
quoted at £12 10s., marked bars cannot be obtained 
under a 10s. premium on this price, and ‘‘ Crown’”’ bars 
are firm at from £12 5s. to £12 10s. a ton. Iron plates 
are £13 5s. to £13 10s. a ton, and hoop iron is selling at 
£14 10s. a ton delivered Birmingham. The pig iron 
position is improving, and with low stocks and material 
and labour at increased prices, smelters are indisposed to 
make concessions. The supply of coal is not equal to the 
demand. Manufacturing fuel of all classes finds a ready 
market and there is a brisk demand for coal for shipment. 


Coal Trade. 


At a meeting a few days ago of the Birmingham 
City Council, the Chairman of the General Purposes 
Committee, Sir G. Kenrick, referred to the conclusion 
come to by the Lord Mayor, and recently set out in this 
letter, that it would not be practicable to make an arrange- 
ment with coal merchants similar to that existing in London 
for a fixed maximum winter price for coal. If there 
should come anything like a coal famine, Sir George said, 
he thought the Council could make arrangements for 
purchases at the collieries sufficient to prevent distress 
among poor people, but he did not think that any such 
thing would be necessary. There did not appear any 
immediate likelihood of prices rising at the pithead, for 
they were more or less limited. Beyond that he did not 
think there would be anything like an organised attempt 
among coalowners to exact harsh terms of delivery on 
the inhabitants in general, because any such act would 
provoke great hostility, and he had great hopes nothing 
of the kind would be done. Ironworks and manufacturing 
fuels continue very dear. Furnace cokes are quoted 
this week 25s. and 27s. 6d.; South Wales best’ ditto, 
delivered into the Midlands, 32s. 6d.; purple ore, 28s.; 
pottery mines, 32s. 6d.; house lump coal, 19s. to 21s.; 
ironworks fuel, 16s.; steam fuel and small nuts, 1és.; 
and rough slack, 10s. 6d. to 12s. 6d. per ton. 


Rolling Stock Industry. 
Most rolling stock manufacturers in the Birming- 
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ham district are under Government control and jis 
producing very large quantities of transport Vehicles 
and parts, shells, &c., but there is still a substantial 


output of rolling stock for export. Many contracts 
have been suspended or cancelled owing to the difficulties 
of production, or by the purchaser, owing to the greatly 
enhanced prices now quoted. In order to leave many. 


facturers free to make the maximum output of 1unition 
too, Government departments in the Colonies and India 
have deferred the placing of contracts for carriages anq 
wagons badly needed until a more favourable seagoy 
Shortage of labour is pressing very hardly on the industry 
and difficulty is experienced in obtaining supplies of 
materials, wood and metal. British collieries are pressing 
for more wagons, and are getting fair deliveries, ang yo 
difficulty is experienced in maintaining the repairs depart. 
ments. The Board of Trade returns show that lag, 
month there were exported railway passenger carriages 
to the value of £57,697, as compared with £105,12) jy 
October, 1914, and £70,638 in October, 1913. Railway 
wagons—not of iron—were shipped to the value of 
£45,146, against £225,841 and £281,275. 


Motor Engineers and Tariff Effects. 


The October Board of Trade returns afford the 
first criterion available for assessing the effects on Britis), 
industry of an import duty on manufactured articles, 
The data are, of course, incomplete. The tariff wag 
applied on all goods imported on and after Septem er 29th, 
but the official figures for October include shipments 
made several days before that date, and, moreover, 
considerable consignments would be already on their way 
to this country when the tariff was announced. Take 
the case of the motor car. In September—practically 
one week of August and three weeks of Septem|cr—the 
complete cars imported numbered 2252 and the chassis 
409. For the October period the returns were :—Cars 
1564 and chassis 242. There has, therefore, been a very 
considerable drop in the imports, which may safely be 
attributed largely to the operation of the tariff. Now, 
however, the British industry is paralysed, and except 
for one or two very small outputs the foreign manufacturer 
—which under present circumstances means the American 
manufacturer—has the British market to himself; thus 
the tariff is less effective in keeping out cars than it would 
be if the home maker could compete. Local manufac. 
turers are still unable to employ their plant on cars for 
sale in the open market. Still, as week by week the 
requirements of the Government for transport vehicles 
become less urgent the hopes of firms rise that before 
long they may get back to their normal output. In 
anticipation of this day waiting lists of customers are 
being opened and are rapidly filling up, while much experi- 
mental work on new models is being undertaken in the 
workshops. The provisional orders already placed with 
manufacturers are said to ensure a period of great activity 
for some time after the pleasure and business car trade 
is resumed, and to indicate that there is still a preference 
in this country for well-finished, high-class cars. A large 
number of heavy motor lorries and. vans are being turned 
out by Birmingham, Coventry and Wolverhampton 
makers for firms eng on Government work, in addition 
to the supplies the War-office is still taking. 


Wages. 


The operatives engaged in the galvanised hollow- 
ware trade of the Stourbridge and East Worcestershire 
district have put forward a demand for a 10 per cent. 
increase in wages, and the masters have agreed to a con- 
ference on the demand. 








LANCASHIRE. 
(From our own Correspondents.) 
MancuesTER, Thursday. © 
Brisk Buying. 


THE attendance on the Iron Exchange on Tuesday 
was above the average. Depleted holdings of foundry 
iron have brought a number of buyers into the market 
all at once, with the result that makers are embarrassed 
with orders, and prices show a corresponding advance. 
Hematite, both East and West Coast makes, advanced 
sharply, and although producers are trying to increase 
the output, there is no likelihood of prices coming lower. 
Manufactured copper and brass sheets and rods were £3 
per ton higher, tubes }d. per lb. higher, English tin ingots 
£5 per ton higher. Sheet lead favoured sellers by about 
10s. per ton. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 77s.; 
Staffordshire, 74s.; Derbyshire, 74s. 6d. to 75s. 6d.; 
Middlesbrough, open brands, 79s. 6d. Scotch (nominal) : 
West Coast hematite, 125s.; East Coast ditto, 125s., 
both f.o.t. Finished iron: Bars, £12 10s. to £13; 
Lancashire hoops, £15 to £15 i10s.; Staffordshire 
ditto, £14 to £14 10s.; sheets, £13 10s. to £13 15s. Steel: 
Bars, £13 5s. to. £13 15s. (nominal); steel hoops, 
£15 to £15 5s.; boiler plates, £12 to £12 10s.; plates for 
tank, girder, and bridge work, £11 5s. to £11 15s.; cold 
drawn steel, £20 ; steel angles, £11 10s. per ton (minimum). 
English billets, Bessemer basic, £10 (minimum) ; rolled 
steel joists, Association price £10, open market £11. 
Copper: Sheets, strips, &c., £110 per ton; small lots, 
133d. per lb.; rods, £110 per ton ; small lots, 133d. per lb.; 
tough and best selected ingots, £92 to £92 10s.; copper 
tubes, 14d.; solid drawn brass tubes, 14}d.; condenser 
tubes, 153d.; condenser plates, 14d.; rolled brass, 13gd.; 
brass turning rods nominal; brass wire, 13§d.; yellow 
metal sheets, 13}d.; rods nominal; sheet lead, £33; 
English tin ingots, £180. - 


Lancashire Coal. 


There was a fair attendance on the Coal Ex- 
change, and inquiry was brisk. Demand for best house 
coal was reported not quite so good, but for other qualities 
there was a sustained inquiry and prices well maintained. 
The new Coal Act does not seem to have made any change 
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matter of prices on contract account. Slack and 


in the | in good demand and prices hardening. In 


engine fuel 11 ; Boge Fag cane! : : 
shipping and bunkering coal @ fair business is passing. 
General quotations :—Best Lancashire house coal, 21s. 10d. 
to 238.3 £° od medium ditto, 20s. 4d. to 21s. 2d.; domestic 
fuel, 17s. 7d. to 18s. 7d.; sereened steam coal, i5s. to 


16s. 6d.; slack, 12s. to 14s. per ton at the pit. 


The Engineers’ Club, 


On Friday next, 19th inst., the report of the 
Special Committee submitting recommendations for 
organising the British engisieering industry will be sub- 
mitted wt a general meeting. This report is the outcome 


of the series of debates which was held at the Club last | 


winter. As a result of the deliberations and inquiries the 
Committee, which includes the names of many prominent 
men in the engineering profession, is convinced that the 
British engineering industry must organise without delay 
to take advantage of present opportunities and to meet 


the conditions which will follow the termination of the war, 
when our opponents will renew with increased fervour 
their characteristic methods of conducting a trade war 
against our industries. The report will outline what the 
Committee believes to be the best way of advancing the 


interests of engineers in these islands. 


Engineers and Recruiting for the Army. 


Lord Derby’s recruiting scheme is causing con- 
siderable uneasiness in the minds of eligible men of patriotic 
spirit engaged in engineering shops in this district regarding 
their positions. On the one hand it is said that men who 
have been provided with badges are to stick to their 
present work, and on the other it is contended that their 
duty is to enlist and return to work. Whether a man is 
indispensable er not to his business is said not to be 
decided by the man or his employer but by the local 
tribunals which are being set up to consider such cases. 
It has come to my knowledge that the men engaged in a 
well-known local machine tool shop which is controlled 
are being pressed to enlist by the recruiting officials. 
Many men, too, whose positions cannot be considered 
permanent, such as draughtsmen, are asking themselves 
what their position will be, say, in a few months’ time if 
their present employment ceases. They may find them- 
selves neither in the Army nor in the ranks of those who 
are supplying the forces with munitions. If they enroll 
now, can their employers prevent them from being taken 
by the Army provided they are engaged in work of national 
importance ? 


Women Labour in Engineering Works. 


There is a feeling among engineering employers 
in this district that the wholesale eulogia which are being 
showered upon female workers in the manufacture of 
munitions, &c., are being, at any rate, somewhat overdone. 
In the Manchester area the number of women so employed 
now runs into thousands, and on the whole they are doing 
very satisfactorily, but it should not be lost sight of that 
the operations which most of these women are engaged 
upon are such as require little or no skill, and might just 
as easily be performed by boys. Where women some- 
times fail is in cases which require some mechanical 
“instinct ’"—not a common attribute among females. 
Where they prove a success is undoubtedly in purely 
manufacturing processes, for they generally stick to their 
work better than men and boys. A representative of a 
well-known insurance company informed me that the 
number of accidents in workshops is far greater amongst 
women than amongst members of the other sex, and that 
there is an inclination to make a great deal more “‘ fuss ” 
about trivial accidents by females than there is with men. 


BarRROw-1N-FuRNEss, Thursday. 
Hematites. 


The position of the hematite pig iron market is 
one of very considerable strength. Makers are faced 
with a huge business, and more orders are being offered 
than can readily be tackled with the present output of 
metal. There are 25 furnaces in blast, and the whole of 
the iron produced is going into immediate consumption, 
steel makers in the surrounding district accounting for 
a large proportion of it. Preparations are being made 
with a view to increasing the make of iron, but there is 
always the question before smelters of a continuance of 
full supplies of raw material, iron ore for instance. Efforts 
are, however, being made further to augment the output 
of ore, and there is reason to believe this will reflect upon 
the iron trade. But labour is not at all plentiful at the 
mines, although men have been brought from considerable 
distances into the Cumberland and Furness pits in answer 
to the Government call for an increased output. With 
such a keen demand for iron prices have again been in- 
creased, and now parcels of mixed numbers of Bessemer 
iron are quoted at 127s. 6d per ton f.o.b., and special 
brands are at 143s. perton. Warrants are again higher, the 
current quotation being 107s. 6d. per ton, and the stores 
are down to 1938 tons. b 


Iron Ore, 


The demand for iron ore is particularly brisk. 
Good average sorts are quoted at 26s. to 32s. per ton net 
at mines, and the best grades are at 40s. per ton. For 
Spanish ores there is a good steady call, and the current 
quotation is 26s. to 30s. per ton delivered. 


Steel, 


There is activity in the steel trade in the depart- 
ments on munitions of war. In some of the other branches 
there is.a fair amount of life, but the plate.mills at Barrow. 
are still doing nothing: The rail mill at Barrow is working 
Heavy rails are quoted at £9 5s. to 
£9 10s. per ton. Light sections are at £9 10s. to £10, with 
heavy sections of tram rails at £9 15s. per ton. Nothing 
is being done in ship plates, which are at £10 to £10 2s. 6d., 
and boiler plates are at £11 to £11 5s. per ton. Billets, 


which are being used for shell making as well as other 
Purposes, are at £8 10s., and hoops are doing a fair busi- 
hess at £14 5s. per ton. 





Shipbuilding and Engineering. 


There are no new features to record in these 
trades. There is a very busy state of affairs all round. 


Fuel. 


For coal there is a full demand, and steam sorts 
are at 22s. 6d. per ton delivered. For coke the demand 
is very active, and East Coast sorts are at 30s. to 36s. per 
ton delivered, and Lancashire coke is quoted at 29s. per 
ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Manufacturers and Private Business. 


THE pressure for munitions of war becomes more 
pronounced daily, with the result that ordinary business 
is gradually being squeezed out. The iron and steel works 
without exception are simply overwhelmed with Govern- 
ment work, and in many cases it is quite impossible for 
them to increase their commitments. The position as 
regards ordinary business ig reflected in the somewhat 


extraordinary methods which manufacturers have been |. 


compelled to adopt. Instructions have been issued to 
their agents not to indulge in any estimate, no matter how 
approximate or unofficial, as to the date by which orders 
under negotiation may be expected to be completed ; 
while many firms are adopting the simple rule of offering 
to put upon their file any order that may be placed before 
them, with the undertaking to deal with it in strict rotation. 
Other firms decline to go so far, but express their willing- 
ness to file orders as inquiries, and to notify their customers 
in strict rotation as soon as they are in a position to quote 
a price and give a date of completion. 


Trade Conditions. 


There is very little change of note to record in the 
business and industrial positions this week in the North 
of England. Ali steel and iron producing and finishing 
establishments continue to run to the utmost capacity, 
and though outputs in several sections are greater than 
ever previously recorded, deliveries are not equal to the 
bookings. These are almost entirely on Government— 
British, French, Russian, and Italian—account. Excellent 
reports are given of the output of munitions. The opera- 
tives are undoubtedly working with greater energy and 
regularity than ever, but there are still a few who fail to 
realise the gravity of the situation and the necessity for 
@ maximum output. Several cases of time-loosing have 
recently been brought before the Munitions Tribunal, and 
the offenders mulcted in fines. It is reported this week 
that the demand for munitions is greater than it has ever 
yet been, and that the Government is impressing on all 
departments the absolute necessity of providing further 
output facilities. 


Cleveland Iron Trade. 


The Cleveland pig iron market has developed 
considerable strength, and only on -one day this year 
have quotations touched the level now ruling. This is 
due mainly to the phenomenal advance in hematite pig 
iron. Compared with hematite, No. 3 G.M.B. Cleveland 
is cheap and attractive, particularly where there are 
facilities for conversion into steel-making iron. The 
demand is well maintained, and the advance in prices is 
being freely followed. Export requirements are heavy, 
and there is a fair demand from the home foundries, which 
is largely influenced by military requirements. Indeed, 
on the basis of the present restricted output, the supply 
is barely equal to the demand, and if, as appears to be 
by no means improbable, more furnaces making Cleveland 
are put on to hematite, the position may well become one 
of considerable stringency. The shipments so far this 
month have been slightly below those for the corresponding 
period of October, but this is due to lack of tonnage, for 
there are large quantities of iron to be got away. Buyers 
have been well in evidence this week, but iron was not 
easily obtainable, for makers, having sold well, were 
rather disposed to hold off a little and await further 
developments. Sellers have advanced their price to 
69s. 9d. for November delivery of No. 3 G.M.B. Cleveland 
pig, and business has been transacted at that figure. 
For December delivery 70s. has been paid, and even higher 
figures have been realised for named brands. No. | is 
73s. 9d., No. 4 foundry 69s. 3d., and No. 4 forge 48s. 9d., 
all for early delivery. 


Stocks and Shipments. 


Considering the difficulties that have to be 
contended with, shipments of pig iron are on a satisfactory 
scale. To date this month they average 1200 tons per 
working day, the total despatches amounting to 16,096 
tons. The amount for the corresponding period of last 
month was 21,041 tons, or a daily average of 1400 tons. 
The stock of Cleveland pig iron in the public warrant 
stores now stands at 130,396 tons, as against 130,097 tons 
last week, an increase of 299 tons. 


Hematite Pig Iron. 


All present indications point to increasing 
strength in the hematite pig iron position. At all the 
works on the North-East Coast a larger volume of iron is 
being produced, and this is finding an immediate outlet. 
The requirements of users, both on local and general 
account, are very considerable, and there is every prospect 
of a long continuance of this activity. Makers are fully 
sold to the end of the year, and in some cases. for several 
months beyond. The demand is particularly brisk for 
special brands of iron wanted for munitions and other 
work. ‘In the circumstances the quotation for January 
delivery is extremely firm at 120s. for East Coast mixed 
numbers, and even higher quotations are expected. 


Iron-making Materials. 


A very firm tone characterises the foreign ore 
trade, although at the moment no new business is being 
transacted. A fortnight ago a fair number of cargoes 





were taken up at about 32s. 6d., by customers who since 
that time have held off the market. It will soon be 
necessary, however, for consumers to enter the market 
for supplies over the early months of next year. Sellers, 
meanwhile, continue to quote 33s. for best Bilbao Rubio 
of 50 per cent. quality,ex ship Tees. At present prices 
of hematite this quotation is in some quarters considered 
too low. Coke is strong at 30s. for good medium furnace 
qualities delivered at the works. Supplies are scarce, 
but the demand for export remains very heavy, and there 
is also a heavy demand for local hematite furnaces. 


Manufactured Iron and Steel. 


There is no material change to report this week 
in the conditions prevailing in the manufactured iron 
and steel trades. Considerable activity prevails in many 
sections to a degree never before experienced or approached, 
and the fact that numerous extensions are in progress 
indicates that no expectation of the pressure easing off 
is entertained. Efforts, of course, continue to be con- 
centrated on the absorption of labour for the production 
of all material marked as essential for Government require- 
ments, and in this category is included the needs of the 
French, Russian and Italian authorities. These latter are 
on an enormous scale, but while everything is being done 
to cope with the demands of these countries, at the same 
time the wants of our own Government receive prior 
consideration. The principal steel rail makers are 
gradually turning over their works to the production of 
war material. This section of the steel trade, however, 
is not altogether neglected. There is still a certain 
amount of business under execution, and here and there 
new inquiries continue to come forward. This week the 
Northern Railway of France is inquiring for about 50,000 
tons of rails, but manufacturers are so busy on Govern- 
ment orders that it is questionable whether they will be 
able to tender for this large and important contract. In 
the finished iron trade manufacturers are exceptionally 
busy and some are said to be many weeks behind in their 
deliveries. Prices of all descriptions are firm and show 
a marked upward tendency. The following are among the 
principal market quotations :—Common iron bars, £12 
to £12 2s. 6d.; best bars, £12 7s. 6d. to £12 10s.; best best 
bars, £12 15s. to £12 17s. 6d.; packing iron, £8 10s.; 
iron ship angles, £12; iron ship plates, £10; iron girder 
plates, £10 ; iron ship and girder rivets, £13 10s. to £13 15s.; 
steel bars, basic, £11 15s.; steel bars, Siemens, £11 15s.; 
steel ship plates, £10; steel boiler plates, £11; steel ship 
angles, £9 15s.; steel sheets, singles, £11 15s. to £11 17s. 6d.; 
steel sheets, doubles, £12 to £12 2s. 6d.; steel joists, 
£9 17s. 6d. to £10; steel hoops, ordinary gauge, £11 ; 
steel strip, £10 15s. to £10 17s. 6d., all less the usual 2} 
per cent. Cast iron chairs, £4 7s. 6d. to £4 10s.; cast 
iron pipes, l}in. to 2}in., £7 5s. to £7 15s.; 3in. to 4in., 
£6 12s. 6d. to £6 17s. 6d.; 5in. to 8in., £6 7s. 6d. to £6 10s.; 
10in. to 16in., £6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; cast 
iron columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d., f.o.r. at makers’ works. Iron and 
steel galvanised corrugated sheets, 24 gauge, in bundles, 
are quoted at £17 10s., less the usual 4 per cent. 


Shipbuilding and Engineering. 


Shipbuilders have had a fairly strong dose of 
sensation this week. Just when the more pressing needs 
of the Admiralty have been met, and more men are being 
liberated to cope with the arrears of mercantile work, the 
Standing Committee of the Shipyard Trades has come 
forward for a national advance of 2d. per hour, and an 
equivalent increase in piece rates, to take effect as from 
the end of November. Up to the present the matter has 
only been formally discussed between the unions and the 
Shipbuilding Employers’ Federation. Neither side, how- 
ever, has any direct say in the matter, for the deciding 
tribunal is the Government Committee on Production, 
which will be called upon to meet a most difficult situation 
in view of the fact that in March last the men accepted 
a substantial war bonus to endure until peace is declared. 
The men now claim that since March last the cost of living 
has further increased by 10 per cent. They may be in a 
position to justify this claim, but the Committee cannot 
overlook the fact that the charges to employers have also 
considerably increased. Great activity still prevails at 
the shipyards, but this week operations at many yards 
have been interrupted by the wretched weather con- 
ditions. The engineering trades are fully employed, and 
overtime is the general rule at most establishments. 


The Coal Trade. 


Business on the coal market this week has been 
on the quiet side owing to a pronounced scarcity of tonnage. 
The rough weather at sea has delayed stemmed boats 
and thus dislocated loading turns. Forward business 
shows a brisk tone, inquiries are numerous, and all grades 
are readily taken up for this month’s loading. The new 
Government shipping scheme is being closely watched, 
and a good deal of speculation as to its probable effect 
has been aroused. At first there was a tendency to 
believe that the new scheme would lead to the inflow of 
more tonnage, and thus relieve the position, but the 
view is gaining ground that with British tonnage with- 
drawn from neutral ports rates of freight will go up so 
high from these ports that the many neutral ships now 
trading with North-East Coast ports will go to seek them, 
and that therefore the proposed remedy may prove worse 
than the disease. The problem is puzzling to all parties. 
Certainly charterers are taking up tonnage wherever 
possible, with the result that new records in rates for the 
great coal receiving ports have been witnessed. Steam 
coals are scarce and show a slight advance on last week. 
Steam smalls, however, are offering more freely, and sellers 
are prepared to make concessions. Prime steams and 
Tyne seconds are fully sold and firmly held. Durham gas 
coals are moving off steadily, and only tonnage difficulties 
prevent improved values. Coking fuel, smithy coals and 
Durham bunkers all meet a fairly active inquiry at late 
prices. Quotations are as follows :—Northumberlands : 
Best Blyths, 19s. 9d. to 20s.; second Blyths, 163. 6d. to 
17s.; best smalls, 10s. 9d. to 11s.; households, 20s.; un- 
screened, lds. 6d. to 16s.; bunkers, 15s. 6d. to 16s. 6d.; 
Tyne prime steams, 19s. 6d. to 20s.; Tyne second steams, 
17s.; special Tyne smalls, 13s.; ordinary smalls, 10s. 6d. 
to lls. Durhams: Best gas, 19s. 3d. to 19s. 6d.; second 
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gas, l6s. 6d. to 17s.; special Wear gas, 20s.; smithy, 
L6s. 6d. to 17s. 6d.; coking unscreened, | 6s. 6d. to 17s. 6d.; 
coking smalls, 16s. to 16s. 6d.; ordinary bunkers, 16s. to 
16s. 6d.; best bunkers, 16s. 9d. to 17s.; foundry coke, 
patent, 30s. to 32s. 6d.; beehive, 35s.; furnace coke, 30s.; 
gas coke, 27s. to 29s. 


Cleveland Engineers’ New President. 


At the annual meeting of the Cleveland Institu- 
tion of Engineers on Monday, Colonel Hawdon, a well- 
known Cleveland ironmaster, was elected president for 
the ensuing year. In the course of his presidential address, 
Colonel Hawdon said the war had shown to Britain, 
which was probably the most unorganised nation on the 
face of the civilised world, the necessity of exertion of 
direction and of educated capacity. Now that the test 
had come they found the need of co-ordinated effort 
from all, whether capitalists, employers or workmen. 
Our commerce and industry ought to be a national care, 
and by that he did not mean pampering by grandfatherly 
legislation and half-digested Acts of Parliament, but the 
care which a powerful nation could give for disseminating 
and assisting knowledge, and by securing the resources 
necessary for industrial well-being. 








SHEFFIELD. 
(From our own Correspondent.) 


The Output of Munitions. 

Durinc the past week I have been discussing 
the question of munitions output with one of the officials 
of an important steel works. In the aggregate, of course, 
production has increased enormously, but because that 
is so it must not be inferred that the ** last ounce ”’ is being 
taken out of the employees. New “shops” are springing 
up in every direction—almost every week sees a fresh 
batch of plans placed before the Building Committee of 
the Sheffield Corporation—the facilities for turning out 
munitions are continually being added to and wages bills 
show a huge expansion since pre-war days. Yet, from 
what I can learn, the average output per man is in many 
cases—perhaps most—lower than in normal times. 
Upon inquiring into the reason of this, I was informed in 
one quarter that it simply meant that where a man could 
and would turn out eight shells of a given size in one day, 
there were influences at work that prevented him doing 
more than five. My informant was emphatic in his 
assertion, and added that such a thing was by no means 
uncommon. The suggestion, of course, was that either 
a clique in the works or some trade union rules were the 
‘influences * responsible for the restriction ; and it was 
further alleged that by this and other methods very many 
hours were wasted inside the works. I pointed this out 
to a director of one of the big steel firms here and asked 
him if he thought that such a charge could be substantiated. 
“Well,” he said, “there may be cases in which such 
things occur—in fact, there are—but, as a rule, they are 
due to the action of certain men or sets of men in a shop 
rather than to trade union restrictions. Generally speaking, 
I believe trade union officials are playing the game in a 
straightforward manner.” 


Why Effort is Slackening. 


It was a testimony to the good faith of trade 
union officials, but, unfortunately, you cannot suddenly 
change habits which have been practised for years, and 
there seems plenty of evidence to prove that, even at a 
time like the present, the old policy of so many bricks and 
no more to be laid each hour prevails with regard to 
munitions and is not entirely obliterated by the possibilities 
of piece work ; the man who regularly exceeds a certain 
average, generally based upon the output of a man who is 
not the fastest worker, in such cases having life made the 
reverse of pleasant for him by his shopmates. But if, as 
the director I referred to believed, these are really 
exceptional instances, they do not sufficiently account for 
the fact that the average output per man compares 
unfavourably with normal times. The cause must be 
sought in another direction. What seems to be the most 
likely reason is that the regularity of overtime and the 
fact that they are working seven days a week is such a 
continued strain that the men are beginning to feel used 
up, with the result that the average output is suffering— 
though increasing in the aggregate because of extended 
premises, new works and largely augmented staffs. It is 
perfectly plain, however, that this feeling will have to be 
fought down, and the output raised to the very utmost. 
The Allies are only now getting into their stride. The 
ground lost through unpreparedness is being recovered. 
The next six months will be all-important. Any slackening 
off, for any reason whatever, in the munition factories, 
may have very grave results. If the workers wearing 
badges claim to be “‘on war service,” they must act all 
day and every day as if they were part of the field forces. 
The numbers of proceedings against them in the munitions 
tribunals and the ordinary police-courts must diminish, 
even to the vanishing point. At present they are not 
doing so. Instead, they seem to be increasing. The 
rolling mills are feeling this particularly. In conducting a 
case here only the other day, the solicitor for an employer 
said the proceedings were taken to impress upon men 
who were not thoroughly attending to their work that it 
was their duty to do so. The experience of that firm had 
been that warnings and persuasions were without result. 
It employed a matter of 650 men, who in one week lost 
between them 2316 hours. Warnings were given, but in 
the following week 2570 hours were lost. Much of the work 
in hand was required for armament firms, and it was 
seriously delayed. That is one of the ways in which the 
average output per man is showing a decline, and that 
decline must be eliminated. 


War Badges and Enlistment. 


Speaking of war badges, wearers of them in this 
district have been very much exercised since Lord Derby’s 
drastic announcement regarding single men of military 
age and fitness, as to their position. The explanation 
by the Minister of Munitions seemed quite clear that 
starred men wearing official badges were not to be enlisted, 





but that if they particularly wished to be attested they might 
be, on the understanding that they then returned to their 
work at once and remained there until their services were 
asked for. The word “‘may” was wrongly interpreted 
as ‘* must,” with the result that large numbers of munition 
workers obtained time off during the day or night to flock 
to the recruiting centres for attestation. Major Firth, 
who was in charge of the chief centre, found it necessary 
in the evening to explain the position to the waiting 
crowds. Men wearing the official badges were asked to 
hold up their hands. A very large number did so. There 
was an impression, he said, that all men, whether on 
munitions or otherwise, who had not offered themselves 
by November 30th would be called up. His present 
instructions were not to that effect, and if he received 
such instructions he would promise to communicate at 
once by telephone with the various firms concerned. He 
thereupon asked all men wearing war badges to retire, as 
it was his opinion that, even if grouped, such men would not 
be called up. With this explanation there was a general 
exodus. In point of fact, beyond a very necessary sifting 
out of incompetents, every man in the munitions works 
is wanted just where he is. No firm is employing a man 
for a charitable motive, but because he is of service, and 
the same thing applies to members of the clerical staffs. 
Many of these are really skilled men, and the fact that 
large numbers have already left for the Colours has meant 
a considerable degree of inconvenience for the heads of 
departments. Months ago the armament and other big 
steel works here gave a general invitation to their employees 
to apply to them for permission to enlist. All the men 
that could possibly be spared—often at a sacrifice—were 
then allowed to go. Those that remain are the in- 
dispensables. They are already in the service of the 
Government at ‘‘ controlled ”’ firms, doing essential work. 


Round the Works. 


It must be expected that the tendency of gradu- 
ally narrowing the margin of private trade will each week 
become more pronounced as the demand for steel for 
war purposes rises. The latest contracts placed here by 
the War-office include very large quantities of bill hooks, 
cooks’, clasp, and table knives, tools, surgical instruments, 
razors, pumps, weighing machines, forks and spoons, 
wire rope and rivets, whilst the India-office requires field 
implements. Amongst the War-office. requirements are 
separate items of 10,000 table knives and 10,000 wire 
cutters. New overseas business includes files for Calcutta, 
Rosario, Dunedin, Seville and Valencia, electro-plate for 
Calcutta, cutlery for Rio, tools for Rangoon, New York, 
Sydney (N.S.W.), Calcutta, Valencia, and Seville, steel 
for Petrograd, Sydney, and Santos, saws for Calcutta 
and sickles for Puerto Barrios. The Sheffield City Council 
has placed an order with Edison Accumulators, Limited, 
for an electrically driven automatic truck for street sweep- 
ing, the figure being £561 17s., and with Marlow and Sons 
for the foundations of a turbo-alternator at the Neepsend 
electric power station for £2199. The “trade” is rather 
disturbed about the new order limiting the hours during 
which licensed houses in the Sheffield area may be open 
for the sale of intoxicating drink to from 12 noon to 
2.30 p.m., and from 6 p.m. to 9.30 p.m., but the viefw o 
steel directors generally here is that it is a welcome inno- 
vation. As the night shift come off duty in the mornings 
it is hoped that they will become educated to hot coffee 
and tea, and that the result will be less temptation for 
those who find it difficult to drink intoxicants in modera- 
tion and so hamper production in the works. I mentioned 
last week the progress being made with the new rustless 
and stainless steel. Since then I see a new company has 
been registered in Sheffield for manufacturing two kinds 
of steel—one rustless, to resist the influence of air and water, 
and the other stainless, to resist the effects of acids. At 
a recent meeting of the Sheffield District Council of the 
Amalgamated Union of Labour, the interesting state- 
ment was made that during the past quarter fifteen wage 
movements, affecting 2972 men, had been dealt with, 
resulting in a wages gain of £13,752 for the quarter, whilst 
in the past nine months there had been forty-nine wage 
movements, affecting 25,462 individual men by a gain of 
£179,791. These concessions had been obtained without 
the loss of a single day’s work through strikes. 


Pig Iron and Billets. 


The rapid upward movement in the prices of raw 
material continues. As much as 135s. 6d. has been asked 
for West Coast Bessemer mixed numbers for Sheffield 
delivery, while for special qualities of hematite iron as 
high as 150s. 6d. is mentioned. For East Coast mixed 
numbers the minimum quotation of makers appears to be 
126s. 3d. delivered Sheffield, but several shillings above 
that figure even has been asked. Common irons are 
firmer, and makers of Derbyshire brands ask 71s. for 
foundry and 69s. to 69s. 6d. for forge. Lincolnshire 
keeps at about the same level above those values as has 
been the case of late. The difficulty in buying billets is 
as keen as ever. Acid billets now stand at about £13 10s. 
for Bessemer and £14 10s. for Siemens, while Siemens 
special high carbon billets realise £18 fully. 


Fuel. 


The steam coal market is steadily becoming more 
difficult from a buyers’ point of view. The further reduc- 
tion in output, through shortage of men, and the activity 
at the Humber ports, chiefly due to shipments to Allies, 
are beginning to have a very telling effect on inland 
markets. With the enormous consumption now experi- 
enced, works in many cases find that contract quantities 
are by no means adequate to meet the requirements, and 
as there is only such a very small supply available for the 
open market, the growing difficulty of securing full supplies 
will be apparent. In the event of any further material 
reduction in the output the position may become quite 
acute, especially should operations at the pits be seriously 
interfered with, as has been the case in Wales, by the short- 
age of wagons. In the small fuel market the colliery 
position is exceptionally strong. There is, indeed, a 
distinct scarcity of this class of fuel, and it appears quite 
likely that later on the position may become worse. 
Collieries are, generally speaking, fully sold from January 
Ist, and are still having daily inquiries for further heavy 
tonnages, for which, of course, they are unable to quote. 





Current values of steam coal are, per ton at pits, as follows . 


Best South Yorkshire hards, 16s. 9d. to 17s. 6q,. his 
Derbyshire, 16s. 6d. to 17s.; seconds, lds. to 15s, . 
steam cobbles, lis. to 15s. 6d. The coke market ise e 
firm, and values are rising under a good demand. Pater 
coke is now quoted round 20s. and beehive at about 2, 
per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 
The Industrial Situation. 


GREAT activity prevails in industrial «ircles in 
Scotland generally. With regard to the steel and iron 
trades, it is impossible to detail the production. owing to 
the fact that the majority of the works are wholly employed 
on Government work and great reticence is observed 
concerning the work on hand; but there is, however 


no doubt about the activity. The time is hardly ripe 
to pronounce an opinion as to what the full excreise of 
Government control will mean in connection \With the 
various producing works, as the new arrangenent. has 
only just taken effect. The opinion has been expressed 
that, so far as ordinary mercantile tonnage is concerned 
the new condition of things will show little change from the 
old order, in view of the fact that, for a considerable time 
many of the works, while not officially, have been practically 
under Government control. The position is now clear, 


however. While the Government does not prohibit the 
passage of mercantile work, its own claims have at all 
times to receive the preference, and everything possible 
must be done to further its requirements and those of 
the Allies. Consequently, certain sized mills will be 


entirely engaged on war work, and at a time of particular 
pressure other mills as well. Makers will, therefore, be 
unable to name definite delivery, and will not be responsible 


for failing to fulfil any promise made. The labour difficulty 
is still present with us. A number of works are lying under 
enforced idleness which could be utilised for productive 


purposes and relieve the pressure somewhat could suitable 
workers be maintained. Under the new system of 
recruiting there will, no doubt, be an improvement ; but 
hundreds are in the firing line, or have fallen, who might 
have been more useful in the iron.and steel works at home, 
From an industrial standpoint the war has, in several 
directions, proved a blessing in disguise. Works which 
in pre-war times could hardly make both ends meet are 
now inundated with orders, and factories where trade had 
been dwindling year after year have been converted into 
munition works, with a consequent burst of prosperity. 
It is true that there are instances of entire loss of trade 
owing to the war, but when one compares the wage- 
earning powers of the workers employed in the iron, steel, 
coal and shipping industries—which constitute the staple 
industries of the country at the present time and before 
the war—it would appear conclusive that any loss incurred 
is more than counter-balanced. 


Shipping at Glasgow Harbour. 


Business at Glasgow harbour continues satis- 
factory, the chief cargoes outwards being coal shipments, 
and those inwards timber. Other cargoes outwards 
include locomotives to Rosario, and steel bars and plates 
to France; while those inwards include iron and steel 
products and over 25,000 tons of iron ore. A gratifying 
feature of the trade is the recent arrival of locally 
owned boats after a considerable absence. Further 
sales of steamers are reported :—The locally-owned 
steamer Cadmus, of 1879 tons gross, built four years 
ago, is reported to have been sold for about £43,000 
and Messrs. Rankine are said to have sold their 
Perth, thirty-three years old, and of 650 tons gross, for 
about £8000. It is also stated that the motor ship Lalandia, 
now Kangaroo, recently taken over by the Australian 
Government after running trials here, is reported to have 
cost her new owners £140,000. Freight quotations 
continue very high, and there does not seem to be mucli 
chance of a reduction unless the Government is to 
release a certain amount of tonnage for ordinary trading. 


Timber. 


Business in the timber trade in Scotland is well 
maintained, and the demand for all classes is very fair 
considering the present quotations, the excessive firmness 
of which is largely due to freight charges. Deliveries from 
the docks and public stores have been on a considerable 
scale lately, while imports are also heavier than usual. 


Pig Iron. 


A stronger tone exists in the Scotch pig iron 
trade. Hematite is in increased demand, particularly 
on shipping account, and prompt supplies are not easily 
obtained. It is not improbable that some ordinary 
furnaces will be used in the near future for the production 
of hematite, the price of which is now 115s. per ton and 
upwards. Ordinary qualities are also firmer. The number 
of furnaces in blast in Scotland is still seventy-one, the 
same number as at the same period in 1914. The warrant 
market has displayed further strength throughout the 
past week. Buyers have been more in evidence, and, 
with continued withdrawals from public stores, prices 
have advanced regularly ; and Cleveland iron closed at 
69s. per ton cash buyers, showing an increase of Is. 5d. 
per ton on the week. The total turnover amounted to 
15,000 tons. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glagow, No. 1, 80s. ; No. 3, 
79s.; Govan, No. 1, 80s.; No. 3, 78s.; Carnbroe, No. 1, 838.; 
No. 3, 793.; Clyde, No. 1, 85s. 6d.; No. 3, 80s ; Gartsherrie, 
No. 1, 87s. ; No. 3, 8ls. ; Summerlee, Calder and Langloan, 
Nos. 1, 86s.; Nos. 3, 8ls.; Glengarnock, at Ardrossan, 
No. 1, 87s.; No. 3, 82s.; Eglinton, at Ardrossan oF 
Troon, No. 1, 8ls.; No. 3, 80s.; Dalmellington, at Ay', 
No. 1, 82s.; No. 3, 80s.; Shotts, at Leith, No. 1, 8fs.; 
No. 3, 8ls..; Carron, at Leith, No. 1, 87s.; No. 3, 825 
per ton. 
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Manufactured Iron and Steel. 


There is no falling off in the demand for iron and 
steel products of all kinds ; in fact, the tendency is all 
the other way. The Government demands are very 
persistent, particularly for shell bars. Owing to the high 
cost of raw materials, prices continte very firm and show 
a decided tendency to advance. The shortage of tonnage 
and the difficulties experienced in getting boats discharged, 
are responsible to a large extent for this increase in the 
es of raw materials. Mercantile business in the home 
market is quiet, but the export demand continues fairly 
satisfactory. Black sheet makers have more orders on 
hand jor the heavy gauges than they can conveniently 
hand!e, while the irregular arrivals of steel bars from 
Canada and America and the shortage of railway wagons 
only tend to inerease makers’ difficulties in meeting the 
requirements of the British and Allied Governments. 
The mills are running night and day, with occasional 
stoppages, rendered necessary for the reasons indicated ; 
put notwithstanding the pressure under which the works 
are operating, deliveries are considerably in arrears. 
Malleable iron makers are as busy as ever in their iron and 
steel departments, and have a large amount of work to 
overtake. Prices are very firm, and “ Crown”’ bars are 
quoted £12 to £12 10s. ; mild steel bars, £13; and Siemens 
Martin bars, £13 10s.—all less 5 per cent. for home delivery. 
Makers of wrought iron and steel tubes are turning out 
alarge quantity of tubes on Government account, especially 
the small steel descriptions, but the export trade is no 


better. 






rie 


The Coal Trade. 


No new feature can be reported in the Scotch 
coal trade. The tone continues steady, and the general 
outlook is good and quotations are firm at last week’s 
level. In the west of Scotland all qualities are in brisk 
demand, and bookings all round are heavy. Household 
sorts are selling more freely owing to the colder weather, 
while there is always a steady demand for electrical and 
gas works. ‘The position in Fifeshire continues strong, 
but business in the Lothians has been somewhat upset 
by the trimmers’ strike at Leith. Tonnage is scarce, and 
the supply of railway wagons could be much better. 
The aggregate shipments from Scottish ports during the 
past week amounted to 168,394 tons, compared with 
230,348 in the preceding week and 230,176 tons in the 
corresponding week of last year. Ell coal is quoted, 
f.o.b. at Glasgow, 18s. 3d. to 18s. 6d.; splint, 18s. 6d. to 
24s.; navigations, 19s. to 21s.; steams, 15s. 6d. to 
17s. 6d.; treble nuts, 18s. 3d. to 18s. 6d. ; doubles, 18s. 
to 18s. 3d.; singles, 16s. 6d. to 17s.; best screened 
navigation coal, f.o.b. at Methil or Burntisland, 23s. to 








24s.; best steams, f.o.b. at Leith, 17s. 6d. to 18s. 6d. 
per ton. 
WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


RATHER steadier conditions have prevailed on 
the market side of the coal trade during the past week, 
but in all other respects there is much that resembles the 
state of things which for the past few weeks has existed. 
The Government scheme for dealing with tonnage has, of 
course, not yet begun to exercise any influence, not even 
of a sentimental character so far as the trade at the moment 
is concerned, although for next month prospects look 
brighter. Freight rates continue to mount up for prompt 
boats ; and the searcity of steamers is still very pronounced. 
Such unheard of rates as 51s. for Port Said, 49s. 6d. for 
Genoa with options, 44s, for Malta, 35f. for Bordeaux, 
&c., are now obtainable, and still higher figures are looked 
for. Necessarily under these conditions merchants can 
only look at single-cargo orders, or very little more on the 
c.i.f. basis, and the consequence is business shows next 
to no expansion. The troubles of colliery owners have 
during the past week been added to by reason of the fact 
that bad weather helped to upset their arrangements by 
delaying the arrival of steamers. The result was that 
there were many stoppages at pits at the end of last 
week and the beginning of this. In fact, on Monday it 
was estimated that 10,000 men were idle solely on account 
of the shortage of trucks, while the estimate is that for 
weeks past the average number of men who have been 
stopped working from this cause reached 5000. — Coal- 
owners regret this inactivity quite as much as the men. 
The Executive Council of the South Wales Miners’ Federa- 
tion discussed the question at length on Monday, and 
decided to call the attention of the President of the Board 
of ‘Trade, and also of Sir R. 8S. Redmayne, Chairman of 
the Committee on Coal Supplies, to the matter. The 
coalowners, who naturally are not disposed to work their 
pits simply for the sake of doing so, and therefore will 
not in many eases accept prices for business that do not 
pay them, are nevertheless concerned about the numerous 
stoppages that are occurring for the reason that idleness 
tends to unsettle the men, who are induced to go off and 
enlist. Mr. Frederick Mills, the managing director of the 
Ebbw Vale Steel, Iron, and Coal Company, has returned 
to the suggestion he made recently that pits should be 
closed, and the men thus released made available for 
recruiting. He said that the principal objections made to 
his suggestion were on the score of cost, as if he did not 
know that it was a costly operation to close a colliery. 
He maintained that it was a great deal more costly to 
stop a colliery one or two days a week than it was to close 
it for three or six months together. Was the question of 
cost a bar to be considered by a country that was spending 
live millions a day on war? The real question, however, 
was whether the Government desired to export coal to 
neutral countries. If so, then there was only one thing 
for them to do, and that was to deal with shipping. If 
the Government did not desire to export to neutrals, then 
he had no hesitation in saying that a great number of 
colliers in South Wales could be set free. 


Miners’ Wages, &c. 


Sir Laurence Gomme, late Clerk of the London 
County Council, who has been appointed by the President 





of the Board of Trade to act as independent chairman, 
with a casting vote, of the Joint Committee appointed to 
deal with the matters in dispute with regard to the amount 
of percentages under the new agreement in the anthracite 
district, has given his award on the first question submitted 
to him anent the new coalfield agreement. The point 
was whether certain classes of underground workmen were 
to be placed under the five-sixth’s rule of Lord St. Aldwyn 
before becoming entitled to their minimum wage. Sir 
Laurence Gomme has given his decision in favour of the 
workmen, viz., that it is not necessary, and that the new 
agreement renders inoperative the rules under the mini- 
mum Wage Act. The Conciliation Board for the coal 
trade met on Tuesday under the chairmanship of Lord 
St. Aldwyn to fix the wage rate for the ensuing three 
months, when the chairman gave his decision in favour 
of the application of the coalowners for a reduction of 
5 per cent. in the wage rate. The owners gave notice on 
November Ist of their intention to demand this reduction 
on the ground that the average selling price of coal had 
been reduced by 10.35d. since the last revision. At 
present the wage rate is 30.83 per cent. above the standard 
of 1915, and the average selling price of coal for the past 
three months was 21s. 7d. per ton. The last revision took 
place in September, when the workmen were successful 
in demanding an increase of 124 per cent. The workmen’s 
leaders now resisted the demand of the employers for a 
reduction of 5 per cent., contending that the coalowners 
suffered no hardships from the high rate of wages because, 
compared with the cost of production and the price of 
stores in 1909, the owners were about 2s. per ton better 
off to-day, while taking the figures for 1913, despite the 
great increase in the cost of production and the cost of 
stores, the owners were still 1s. per ton better off than 
they were in that period. Lord St. Aldwyn, despite all 
arguments, favoured the owners’ application, and gave 
his decision against the men. As regards other matters 
in the coalfield, the Executive Council of the Miners’ 
Federation has decided to ask the coalowners to form a 
joint sub-committee for dealing with the rates of crafts- 
men who are members of the Miners’ Federation. The 
Federation has experienced difficulty at the collieries in 
dealing with the craftsmen who were its members because 
the owners have a separate Committee to deal with the 
Enginemen and Stokers’ Association, apart from the 
Conciliation Board. 


Shipowners and War Profit Tax. 


The proposal of the Chancellor of the Exchequer 
to apply the war profits tax to the big sums derived from 
the sales of steamers has created considerable excitement 
among local shipowners, many of whom have disposed 
of boats at anything from 100 to 150 per cent. higher prices 
than their purchase figures of a few years ago. Mr. 
McKenna proposes that the difference between the sale 
price and the value of such ships on June 30th, 1914, 
shall be chargeable with war profits tax. Shipowners 
regard such a proposal as against all the principles of 
taxation in this country ; that it is taxing capital and not 
income. 


Foreign Shipments. 


The exportation of coals to foreign destinations 
last week from the leading South Wales ports was again 
materially affected by the insufficiency of tonnage. The 
returns of shipments from the ports of Cardiff, Newport 
and Swansea show a total of 332,283 tons, as against 
384,429 tons for the corresponding period of 1914, a 
decrease of 52,146 tons. Cardiff sent away 205,282 tons, 
which was 40,836 tons less than a year ago. The principal 
destinations were :—Bordeaux, 13,361 tons; St. Nazaire 
13,091 tons; Rouen, 10,738 tons; Lisbon, 12,538 tons ; 
over 14,000 tons for South American ports, and 17,721 tons 
for Genoa. Newport sent away 56,187 tons. Exports 
were principally to France, Marseilles receiving 13,260 tons. 
From Swansea shipments were more satisfactory, the 
total being 70,814 tons, which was an advance of 21,705 
tons upon the total of the corresponding period of last 
year. Shipments were unusually heavy to Rouen, the 
quantity being 29,542 tons. 


Current Business. 


Current operations have not apparently been on 
a more extended scale than for many weeks past, and 
business has been largely confined to getting away contract 
supplies. Collieries in some cases are very well stemmed 
for the second half of this month, and values, while being 
no lower in any department, are rather better in just one 
or two directions, and the opinion is held that the 
market certainly displays a better undertone. The fact 
that tonnage supplies keep so low checks the tendency 
to become anything like really optimistic. The inquiries 
as to business ahead do not yet yield much of a definite 
character. The Paris, Lyons and Mediterranean Railway 
of France is now asking for prices for 20,000 tons of large 
steams over four months. The inquiry is mainly for short 
periods, but so far as merchants are concerned they are 
not inclined to pay the figures demanded by coalowners. 
Ordinary second Admiralty large, which a week or two ago 
could be bought for spot shipment at 17s. 6d., is now, how- 
ever, worth nearer 18s. 6d., while for December loading 
19s. has been paid already, and sellers now indicate 19s. 6d. 
Drys and’ Monmouthshires, however, show very little 
change, although some of the weak spots have been 
eliminated. Small coals are better in the case of bunker 
qualities, best being about 11s. 6d., although 12s. is asked. 
Cargo sorts are still weak. House coals are firm, and 
it is difficult for orders to be dealt with. Recently a 
conference took place between retail coal merchants 
and members of the Coal and Fuel Committee of the 
Cardiff Corporation for the purpose of discussing the 
question of limiting profits on the sale of coal to the 
public for domestic purposes. The - coal merchants 
expressed the opinion that the coalowners were not 
charging exorbitant prices, and seeing that the merchants 
demonstrated that they were not making excessive profits, 
practically nothing could be done to reduce present prices. 
However, the conference came to this decision, that the 
charges of 33s.-per ton and Is. 9d. per cwt. should be 
adhered to, and that a further conference should be 
called if a change in price was considered necessary. 
Patent fuel keeps & quiet market, but pitwood is very 





firm at 48s. to 49s. Supplies are so scarce that prices 
are little more than nominal. 


LATER. 


The coal market is without any appreciable change in 
the matter of the goveraing conditions or the values 
ruling, but as time goes on with tonnage supplies dis- 
appointing and outward freight rates appreciating every 
day, the market is becoming rather less optimistic regarding 
the maintenance of the steadier conditions which were 
showing themselves for the end of this month and December 
loading. One reason for the decided accession of strength 
to the freight market is the fact that merchants are afraid 
to take up Greek tonnage and are again thrown back 
entirely on other neutral and allied tonnage, with the 
result that freight rates are extremely firm upon the 
increased competition for available steamers. The coal 
market still rules easy for prompt supplies, and new busi- 
ness is very slow to come along. Quite a number of 
collieries are losing time owing to the scarcity of wagons. 
Pitwood continues firm, but sales are very few, as the 
supplies are particularly scarce. Later information shows 
that the British Government is allowing all Greek ships 
that have already completed loading to proceed to their 
destinations. Vessels now loading will be permitted to 
complete and to clear. No further loading will be per- 
mitted. This means that Greek tonnage is from now on 
off the market completely, as was the case for a time a 
month or so ago, when the Greek Government com- 
mandeered vessels, although subsequently many were 
released and the order relaxed practically altogether. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 18s. 3d. to 19s.;  ordi- 
naries, 17s. to 18s.; best drys, 23s. to 24s.; ordinary 


drys, 20s. to 22s.; best bunker smalls, 11s. to 12s.; best 
ordinaries, 10s. to I1s.; cargo smalls, 7s. 6d. to 8s. 6d.; 
inferiors, 6s. to 7s.; washed smalls, 13s. to 14s.; best. 
Monmouthshire black vein large, 18s. to 18s. 6d.; ordinary 
Western Valleys, 17s. 6d. to 18s.; best Eastern Valleys, 
16s. 6d. to 17s.; seconds Eastern Valleys, 15s. to 16s. 
Bituminous coal: Best households, 23s. to 24s.; good 
households, 22s. to’ 23s.; No. 3 Rhondda large, 23s. to 
24s.; smalls, 19s. 6d. to 20s. 6d.; No. 2 Rhondda large, 
15s. to 16s.; through, 13s. 6d. to 14s.; smalls, 10s. to 11s.; 
best washed nuts, 25s. to 27s.; seconds, 22s. to 24s.; 
best washed peas, 19s. to 20s.; seconds, 16s. 6d. to 18s.; 
patent fuel, 22s. 6d. to 25s. Coke: Special foundry, 
40s. to 42s.; good foundry, 37s. to 38s.; furnace, 28s. to 
32s. Pitwood ex ship, 48s. to 49s. 


Newport (Mon.). 


Nominally values have not undergone much 
change. While tonnage has improved a little, it has not 
been more than sufficient to do away with some of the many 
weak spots for prompt shipment. The general demand 
continues quiet. Smalls have improved in the case of the 
better qualities. Approximate quotations :—Steam coal : 
Best Newport black vein large, 18s. to 18s. 6d.; Western 
Valleys, 17s. to 17s. 6d.; Eastern Valleys, 16s. 6d. to 17s.; 
other sorts, 15s. to 16s.; best smalls, lls. 3d. to lls. 9d.; 
seconds, 9s. to 10s. Bituminous coal: Best house, 22s. 
to 24s.; seconds, 21s. to 22s.; patent fuel, 24s. to 24s, 6d. 
Pitwood ex ship, 48s. 6d. to 49s. 6d. 


Newport Metal Market. 


The local iron and steel trades again display 
strong conditions, and all variations in values show an 
upward course. Bar mills are fully engaged and prices 
are nominally £8 5s. to £8 10s. for Siemens and Bessemer. 
Rails are without change, but the demand continues 
good. Welsh hematite is firm; quotations are difficult 
to secure owing to makers being well booked. Nominally 
prices have advanced to £6 5s. and £6 10s. Tin-plates 
meet with a good inquiry and supplies from stock are 
moving out better. Values are strong on basis of 20s. 6d. 
for 20 x 14 and 4ls. for 28 x 20. 


Swansea. 


Anthracite coals, despite the shortage of tonnage, 
continue to be very firm, and recent comparatively high 
figures have been well maintained for all large and machine- 
made descriptions. Rubbly culm and duff are, however, 
weak spots. Steam coals have been a slow market. 
Approximate prices :—Anthracite: Best malting large, 
36s. 6d. to 37s.; second malting large, 35s. to 36s.; big 
vein large, 36s. 6d. to 37s. 6d.; red vein large, 32s. to 
34s. 6d.; machine-made cobbles, 43s. to 45s.; French 
nuts, 47s. 6d. to 49s.; stove nuts, 45s. to 47s. 6d.; beans, 
32s. 6d. to 34s. 6d.; machine-made large peas, 19s. to 
20s.; rubbly culm, 8s. 3d. to 8s. 6d.; duff, 2s. 6d. to 2s. 9d. 
Steam coal: Best large, 19s. 6d. to 23s.; seconds, 17s. to 
18s. 6d.; bunkers, 12s. 9d. to 14s.; smalis, 6s. 3d. to 8s. 9d. 
Bituminous coal : No. 3 Rhondda large, 23s. 3d. to 25s. 9d.; 
through and through, 18s. 6d. to 20s. 6d.; smalls, 14s. 3d. 
to 14s. 9d. Patent fuel, 22s. to 24s. 


Tin-plates, &c. 


A further advance is recorded this week in 
quotations for tin-plates. The works are fully employed 
and the demand continues fairly good. The iron and 
steel trades also show marked activity in all departments. 
The following are the official prices from the Swansea 
Metal Exchange :—Tin-plate and other quotations : L.C., 
20 x 14 x 112 sheets, 20s. 6d.; I.C., 28 x 20 x 56 sheets, 
2ls.; I.C., 28 x 20 x 112 sheets, 41s. to 41s. 6d.; IC. 
ternes, 28 x 20 112 sheets, 36s. 6d. to 37s.; block tin, 
£172 5s. per ton cash, £171 5s. per ton three months ; 
copper, £78 5s. per ton cash, £78 per ton three months. 
Lead; English, £28 5s. per ton ; Spanish, £27 5s. per ton. 
Spelter, £90 per ton. Iron and steel :—-Pig iron : Standard 
iron, 68s. 9d. per ton cash, 69s. 14d. one month ; hematite 
mixed numbers, £5 15s. cash, £5 15s. 9d. one month : 
Middlesbrough, 69s. 24d. cash, 68s. one month; Scotch, 
75s. 14d. cash, 75s. 6d. one month; Welsh hematite, 
nominal; East. Coast hematite, nominal; West Coast 


hematite, nominal. Steel bars: Siemens, nominal ; 
Bessemer, nominal. Steel rails, heavy sections, £9 2s. 6d. 
per ton. 
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LABOUR AND WAGES. 


THe Board of Trade Labour Gazette reports that in 
October the shortage of men had become more acute 
owing to active recruiting, and this shortage had greatly 
increased the demand for women. The general effect 
on the labour market has been to give everyone capable 
of work an opportunity of being employed, and it is 
evident that still larger numbers of women and girls are 
required in many occupations. Compared with October, 
1914, when employment had largely recovered from the 
first effects of the war, there was a general improvement, 
which was especially marked in industries engaged in 
supplying the requirements of the forces. The war 
bonuses and increases in rates of wages reported as taking 
effect in October affected over 180,000 workpeople, and 
amounted to about £23,000 per week. The number of 
disputes beginning in October was 47, and the total number 
of workpeople involved in all disputes in progress was 
20,502, as compared with 52,869 in the preceding month 
and 20,677 in October, 1914. The estimated total 
aggregate duration of all disputes in progress during the 
month was 156,700 working days, as compared with 
172,400 in the month before, and 192,500 in October, 1914. 





THE triple industrial alliance between the Miners’ 
Federation, the National Union of Railwaymen, and the 
Transport Workers’ Federation is now practically com- 
plete. Provision is made for joint’ action on national 
questions, buf-it is not anticipated that any occasion for 
such action will arise during the war. The first meeting 
of the three executives under the scheme will be held in 
December. 


Tue Secretary of the General Federation of Trade 
Unions, Mr. W. A. Appleton, in his quarterly report, 
states that up to the present the financial position of the 
Federation has not been adversely affected by the war. 
The last annual balance sheet showed a reserve fund of 
£76,019. Since its publication income has exceeded 
expenditure by £28,766, leaving a reserve on September 
30th of approximately £105,000. 





THe November report of the Amalgamated Society 
of Engineers records a membership of 201,701. This is 
the first time that the 200,000 mark has been reached. 
The aggregate funds amounted to £1,287,649 on the 
occasion of the last quarterly statement. In October 
only 180 members of the A.S.E. were on unemployed 
benefit in the United Kingdom. 





Tue General Secretary of the Associated Blacksmiths’ 
Society, Mr. John Thompson, reports that the membership 
is now 13,457, an increase of 201 during the last month. 
The funds amount to £34,935. Only six members were 
reported unemployed at the end of the month. 





DeMaAnps for increased wages in the shipbuilding trade 
are being made in a somewhat complicated manner. 
The Clyde District Committee of the Federation of Engi- 
neering and Shipbuilding Trades has made application 
to the local employers’ federation for an advance of 
2d. per hour on existing rates, on behalf of all workers, 
skilled and unskilled, in the Clyde area. This is the 
biggest wage demand ever made in the district. Meantime 
the Standing Committee of the Shipyard Trade Unions 
has applied to the Shipbuilding Employers’ Federation 
for a conference to discuss an application for an advance 
of ld. per hour on time rates and 10 per cent. on piece 
rates. The employers have, we understand, declined to 
consider the application, and the subject is to be referred 
directly to the Government Committee on Production as 
the Court of Arbitration on trade disputes during the 
period of the war. 


REGARDING the much-discussed “ dilution of labour ”’ 
and the conditions attaching thereto, the Minister of 
Munitions, after hearing representatives of both employers 
and workmen, is of opinion that the following procedure 
should be adopted by a controlled establishment when 
any change is made in working conditions :—({1) The 
workmen in the shop in which a change is to be made 
should be requested by the employer to appoint a deputa- 
tion of their number, together with their local trade union 
representative, as it may desire, to whom particulars of 
the proposed change could be explained. (2) At the 
interview the employer, after explaining the change 
proposed and giving the date when it is to come into 
operation, should give the deputation full opportunity 
of raising any points it desires in connection therewith, 
so that, if possible, the introduction may be made with 
the consent of all parties. (3) Should the deputation 
be unable at the interview to concur in the change, oppor- 
tunity should be given for further local consultation, when 
representatives of the trade unions concerned might be 
present. (4) It is not intended that the introduction 
of the change should be delayed until concurrence of the 
workpeople is obtained. The change should be introduced 
after a reasonable time, and if the workpeople or their 
representatives desire to bring forward any question 
relating thereto, they should follow the procedure laid 
down in Part I. of the Act. (5) It is not desirable that 
formal announcement of the proposed change should be 
put on the notice board of the shop until intimation has 
been given as above to the men concerned or their trade 
union representative. Any difficulty experienced should 
be at once referred to the Ministry of Munitions. In 
this connection the following agreement was made, and 
appears in the monthly report of the A.S.E.:—‘“‘ The 
Executive Council of the Amalgamated Society of -Engi- 
neers, having considered circulars L 2 and L 3 and the 
report of the Minister of Munitions with regard to the 
scheme for the ‘dilution’ of skilled labour, accept the 
conditions laid down therein, and are willing to co-operate 
in securing their application subject to the following 
reservations :—That in order for the owners of controlled 
establishments to secure the co-operation of the Ministry 
of Munitions (Labour Supply Committee) and the Amal- 
gamated Society of Engineers in introducing the scheme 


employers that they must observe the rates and con- 
ditions of labour as governed by circulars L 2 and L 3. 
Nothing in L3 relating to wages shall prejudice the 
union’s right to raise the wages, references which for 
Manchester and Oldham are already placed on the agenda 
for central conference with the Engineering Employers’ 
Federation.” 


Last Friday delegates from unions with members 
engaged in the now rapidly-growing aeroplane industry 
met in London to consider what working rules should be 
applied to the trade. The unions represented were the 
Amalgamated Society of Carpenters and Joiners, the 
xeneral Union of Carpenters and Carpenters and Joiners, 
the Amalgamated Union of Cabinetmakers, the National 
Amalgamated Furnishing Trades’ Association, the Organ 
Builders’ Society, the Wood-cutting Machinists’ Society, 
and the Wheelwrights’ and Coachmakers’ Operatives’ 
Union. Resolutions were carried in favour of the abolition 
of piecework ; to inform the Minister of Munitions that 
members of the unions would not be permitted to accept 
employment in establishments into which piecework has 
been introduced ; and that all proposals for the extension 
of the employment of women shall be submitted to a 
national conference of employers’ associations and the 
executive committees of the unions concerned. 








VACUUM PETROL FEED FOR MOTOR CARS. 


ALTHOUGH the general system of supplying petrol to 
the carburetters of motor car engines by gravity satisfies 
the requirements in most cases, it has certain drawbacks, 
perhaps the most important of which is the limited 
amount of fuel which can be carried owing to the situation 
of the tank. To overcome this, on the larger touring 
cars it is customary to provide a tank of large dimensions 
somewhere behind the back axle, the position of which 
is so low that the petrol cannot flow by gravity to the 
carburetter. Hence pressure has to be applied to force 
the petrol up to the engine. This requires, first, a hand 
pump to supply air under pressure before starting the 
engine, secondly a pressure gauge, thirdly an air pump on 
the engine or a pressure regulator on the exhaust manifold, 
and fourthly, an air-tight petrol tank at the rear ; and the 
concomitant paraphernalia, which are liable to introduce 
troublesome air leakages. 

In order to overcome the disadvantages of the pressure 




















P 
AIR VENT —_. / \y 
| 
c 
b= 
<C 
D=.4—— piu 
( FROM 
FROM MAIN INTAKE 
PETROL TANK MANIFOLD 
I +B 
va —_—a co 
v7 << z 
F IS 
| | © uPper « 
CHAMBER < 
9 
' 
L 
FLOAT 
VALVE 
G 
=U 
1 
H T 
LOWER 
CHAMBER 
-K - 
© S 











TO 


neue TTER 


system while retaining the advantage of large fuel capacity, 
the firm of Arundel and Co., of Stockport, has introduced 
the ‘“‘ Autovac ”’ petrol feed system, which maintains an 
equal and positive feed to the carburetter without the 
use of air under pressure. 

The apparatus comprises a small cylindrical tank 
placed under the bonnet at a slightly higher level than 
the carburetter. As will be observed from the accompany- 
ing illustration, the tank is divided into two chambers— 
upper and lower. The upper chamber is connected to the 
induction manifold of the engine, while another pipe 
connects it with the main petrol supply tank. The lower 
chamber is connected with the carburetter. The induction. 
strokes of the engine create a partial vacuum in the 
upper chamber of the tank, which is sufficient to draw 
the petrol from the supply tank. As the petrol flows 
into this chamber, it raises a float valve which automatically 
closes the vacuum valve when the petrol reaches a pre- 
determined height, and also opens an atmospheric valve 
to cause the petrol to flow down into the lower chamber. 
The float valve in the upper chamber falls with the level 
of the petrol, and when it reaches a certain point it re- 
opens the vacuum valve and the process of refilling is 
gone through, and so on. It will be noted that the 
lower chamber is always open to the atmosphere, so that 
the petrol flows by gravity to the carburetter uninter- 
ruptedly and with an even pressure. ' 

Referring to the sectional illustration, A is the suction 
valve, B is the atmospheric valve, C is a pipe for connecting 


a 
connecting the vacuum chamber to the main petrol 
supply tank, E is the lever to which the two Springs are 
attached and which is operated by the float G, and F is 
another lever to actuate the valves AB; H is » fla 
valve in the outlet T which closes automatically Whenever 
the valve A is open and there is a vacuum in th: upper 
chamber, but opens when air is admitted through the 
valve B; K is the outlet pipe to the carburetter, and [, jg 
an air vent pipe admitting air to the lower chamber. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tue University or Lonpon.—University College, (Ciower. 
street, W.C. ‘Electric Heating and Electric Furnaces,” 
Lecture IV. By Professor J. A. Fleming, F.R.S. At 5 p.m. 

Tue INstrrvTioN OF MECHANICAL ENGINEERS.—At the 
Institution of Civil Engineers, Great George-street, Westininster 
S.W. “The Chemical and Mechanical Relations of [ron 
Molybdenum and Carbon,” by Professor J. O. Arnold, F.R.8.) 


and Professor A. A. Reed; ‘* The Cause and Effect of * (ihos, 
Lines’ in Large Steel Forgings,’ by Professor J. 0. Arnold, 
F.R.S. At 8 p.m. 

TUESDAY, NOVEMBER 23rp. 


THE ILLUMINATING ENGINEERING Society.—At the Koyal 
Society of Arts, John-street, Adelphi, W.C. A discussion on the 
first report of the Departmental Committee on Lighting in 
Factories and Workshops, to be opened by Mr. Leon Caster, 
At 8 p.m. 

Tae Roya Sanrrary InstiruTe.—90, Buckingham Palace. 
road, 8.W. Dr. Louis Parkes will open a discussion on “ The 


National and Social Aspect of the Lower Birth-rate. At 
4.15 p.m. 
Tue InstiTuTION OF RarLway SIGNAL ENGINEERS.-—At the 


Electrical Engineers, Victoria Embankment, 
At 2.30 p.m. 


Institution of 
W.C. General meeting. 
WEDNESDAY, NOVEMBER 24rx. 

Tue InstiTuTIoN OF ELecTRICAL ENGINEERS: BIRMINGHAM 
Loca Secrion.—At the University, Edmund-street, Birining. 
ham. ‘ Some Difficulties of Design of High-speed: Generators,” 

by Professor A, B. Field. At 7 p.m. 

Tue Roya Socrety or Arts.—John-street, Adelphi, W.C, 
“Constantinople Ancient and Modern,” by Sir Edwin Pears, 
At 4.30 p.m. 


THURSDAY, NOVEMBER 25ru. 
Tue Instrrurion oF Execrricar ENGINEERS. Victoria 
Embankment, W.C. “Some Difficulties of Design of High 


speed Generators,”’ by Professor A, B. Field. 8 p.m. 


FRIDAY, NOVEMBER 2é6rn. 

Tue Untverstry or Lonpon.—University College, Gower- 
street, W.C. “Electric Heating and Electric Furnaces,” 
Lecture V., by Professor J. A. Fleming, F.R.S. At 5 p.m. 

Tue Norrs-East Coast INstiTuTION OF ENGINEERS AND 
SuipsurLpeRs.—In the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-on-Tyne. ‘‘ Notes on Model 
Experiments,” by Mr. G.S8. Baker. At 7.30 p.m. 


SATURDAY, NOVEMBER 27rT. 


Tue InstrrutTion oF Locomotive ENGINEERS.—-At Caxton 
Hall, Westminster, S.W. “The Cumberland Electrolytic 
Process for the Prevention of Scale and Corrosion in Boilers,” 
By Mr. E. Cumberland. At 2.30 p.m. 








CATALOGUES. 





Tue Scherzer Rolling Lift Bridge Company, of Chicago, has 
sent us a pamphlet dealing with Scherzer rolling lift bridges. 
Many of these bridges are illustrated, and their advantages are 
clearly described. 


LancasTeR AND TonGE, Limited, Pendleton, Manchester.— 
This firm has sent us a copy of its general catalogue, entitled 
“*The Lancaster’ Specialities,’"-—which include pistons, steam 
traps, steam dryers and metallic packings—with some notes on 
their construction and working. Most of these articles are 
already familiar to our readers. The bucket type of steam trap 
to which special attention is called is largely used for draining 
steam pipe ranges. Owing to the bucket having a leverage 
of from 5 to 6 to 1, the trap discharges much more frequently 
than the ordinary pattern of bucket trap. It is positive in 
action, and the cover can be removed for inspection without 
breaking any pipe joints. It is not recommended for draining 
heating pipes, owing to the loss of heat which takes place when 
the steam pressure is high. 








Royat Meteorovocicat Socrery.—The first. meeting of this 
Society for the present session was held on Wednesday, the 
17th inst., at 70, Victoria-street, Westminster, Major H. &. 
Lyons, F.R.S., President, in the chair. Mr. J. 8. Dines read a 
paper on ‘‘ The Mounting and Illumination of Barometers and 
the Accuracy Obtainable in the Readings,” in which he described 
the method of mounting and illuminating the barometer in 
accordance with the plan adopted at the Meteorological Office, 
South Farnborough. This consisted in hanging the barometer 
against a window, with a thin wooden screen, 6in. wide, placed 
behind it about lin. from the tube. In this screen was a narrow 
slit jin. wide, which came immediately behind the top of the 
mercury column, and admitted light from the window. . The 
opening in the screen was covered with a piece of ground glass 
or thin paper, which prevented the passage of direct sunlight 
and gave a diffused illumination under all circumstance-. 
Another feature of the mounting was the clamping of the bottom 
of the tube as was generally done in the case of instruments o! 
the Fortin type, in order to prevent swinging of the barometer. 
The paper also contained an account of several sets of compara- 
tive readings of the barometer taken by different observers and 
between diffetent types of instruments, which showed a remark- 
ably close agreement with one another. The prevalent habit 
of tapping the instrument before reading was not considered 
desirable. A paper by Mr. N. A. Comissopulos, of the Egyptian 
Meteorological Office, entitled ‘“‘On the Seasonal Variability 
of Rainfall over the British Isles,” was also read. This dealt 
with a method of presenting rainfall statistics brought forward 
the year previously by Dr. H. R. Mill and Mr. C. Salter in 
paper entitled ‘‘ Isomeric Rainfall Maps of the British Isles. 
The author has treated the matter in a slightly different manner 
from that employed in the paper he discussed, and made use 0! 
the standard deviation as a measure of variability. The con- 
clusions relating to the distribution of rainfall which arise from 
this method of discussion are the same as those given by the 
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BRITISH PATENT SPECIFICATIONS. 


When an ti tion is ted from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 


drawings. : ‘ 
tions may be obt 1 at the Patent-office Sale 


Jopies of specifi yo 
Poet 25, S thampton-buildings, Chancery-lane, W.C., at 6d. 


each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 














INTERNAL COMBUSTION ENGINES. 


8647. June 11th, 1914.—-Piston For INTFRNAL COMBUSTION 
Enaines, Fried. Krupp Aktiengesellschaft Germaniawerft, 
Kiel-Gaarden, Germany. 

The body of the piston is divided into two parts A and B, each 
part of which is capable of expanding freely independently of 
the other, axially and radially, For this purpose both the cylin- 
drical walls of the piston, as well as the ends thereof, are made 

as thin as possible. The end of the lower half of the piston ix 

made in one piece with the piston rod C, while that of the upper 

half is attached by serews to the extension sleeve D, which latter 
is screwed on to the end of the piston-rod. In order to impart 
to the comparatively weak piston ends sufficient strength to 
meet the working pressures, supporting devices E E of hollow 
conical form are provided, the adjacent ends of which are sup- 
ported against the projecting lower end face F of the extension 
sleeve D, and against a shoulder G provided on the sleeve, 
whilst the outer annular surfaces bear against the ends of the 
piston, as near as possible to the cylindrical portion. To enable 

the upper supporting device E to be brought on to the sleeve D 

it is made in two parts. Both halves are held together by a 

ring H secured by screws. The contacting surfa¢es between 
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the ends of the piston and the supporting devices are planned so 
that the two parts can execute a sliding movement relatively 
to each other, whereby the expansion of the ends of the piston 
in a radial direction isensured. To enable the piston to be cooled 
and at the same time to maintain the free movability of the 
parts A and B relatively to each other, a U-shaped elastic 
diaphragm J is inserted between their end faces and secured 
thereto by means of screws. The supporting devices E, E con- 
duct the cooling water supplied through the hollow piston-rod 
and the openings K along the inner walls of the piston in the 
manner indicated by arrows in the drawing. They are formed 
for this purpose with openings L for the passage of the water. 

The inner flange of the upper piston end, which serves for the 

attachment of the sleeve D is also formed with suitable openings 

M for the passage of the cooling water. The cooling water is 

carried away through a pipe N fixed in the hollow piston-rod.— 

October 27th, 1915. 

2282. February 12th, 1915.—CytinpeR Cover, B. E. D. 
Kilburn, Chancery-lane Station Chambers, High Holborn, 
London, W.C. 

The cover is provided with openings A, B, and C for fitting 
the valve casings, the opening C beinggjntended to receive the 

fuel valve. The fuel passes into the combustion chamber at D. 
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oe the inlet the wall of the cover is provided with a recess 
‘lose 


d by an insertion member E comprfsing a removable flange 


er plate, The insertion member shuta off the cooling chamber 


spring is for operating the hammer E to exert a pressure on the 





F from the combusti lhamber, and is firmly screwed at G to 
the pipe H surrounding the fuel valve. The insertion member 
E on being heated, can expend radially, thus reducing the heat 
strains. Moreover, by machining those surfaces of the insertion 
member which are in contact with the cooling water, a much 
more efficient cooling can, it is claimed, be obtained, and the 
adhesion of steam bubbles and boiler scale rendered more diffi- 
cult, Further, the insertion member could be made of a different 
kind of metal from that forming the main part of the cover. 
The insertion member can also be easily removed and cleaned 
or exchanged.——October 27th, 1915. 


2974. February 24th, 1915.—ComBusTION CHAMBER OF 
Eneines WoRKING ON THE FouR-STROKE CYCLE AND 
UsinG Or as Fuet, Sir K. I. Crossley, Bart., of Crossley 

{| Brothers, Limited, Openshaw, Manchester, and i.e 
P. Webb, Rostrevor, Hale, Cheshire. 

In this engine the fuel is injected without the aid of separate 
injection air into the compressed and therefore heated air in the 
combustion chamber at or near the end of the compression 

stroke. The combustion chamber is constructed in such a 

manner as to be approximately oviform in shape or as near 

thereto as the limitations of design will permit, the oil injector 
nozzle being situated in the smaller end and the end of the piston 
forming the larger end. By constructing the combustion 
chamber in this manner the oil spray issuing from the oil ejector, 
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it is claimed, thoroughly permeates the hot compressed air in 
the combustion chamber and is vaporised before reaching the 
walls, the combustion is improved by the efficiency of this mixing 
and vaporising process, and the thermal efficiency of the engine 
is thereby increased. If desired the end of the piston may be 
reduced in size and arranged to enter the end of the combustion 
chamber at the end of the compression and exhaust strokes. 
The combustion chamber is provided with an air admission 
valve at A, an exhaust valve at B, an oil injector sprayer at C, 
and water jacket at D DDD. An ignition device if one is used, 
is indicated at E.—October 27th, 1915. 


DYNAMOS AND MOTORS. 


459. January 12th, 1915.—ImPROVEMENTS IN AND RELATING 
To BrusH HoupEerRs FoR DyYNAMO-ELECTRIC MACHINES, 
Albert Burrows Back, of 2, Asquith-road, Ward End, 
Washwood Heath, Birmingham. 

The centre part of the brush holder is a metal block of rect- 

angular shape A, which can be clamped a fixture on to the usual 

brush pillar. The clamping is carried out by the screw A’, 

which draws up the block on to the brush pillar. The metal 

block is centralised by the pin A”, there being sufficient space 
in the slot A’”’ to allow the clamping to take place. The body 
part of brush holder C is pressed out to its required shape in 

one piece and at the one end is turned in or shaped to form a 

tubular piece C’ wherein lies a carbon brush D. Arranged 

on this body is a spring-operated hammer E, which at 
its free end E’ is curved to form a proper bearing on the upper 
surface of carbon brush D and rotates on a spindle F, which 
is screwed to the body and having tubular pieces F’ for centralis- 

















ing the hammer with the body. There is also arranged on the 
body a further spindle H, this also being fitted with tubular 
pieces H’ for centralising the beam I, which in its movement 
in the direction of arrow P forces the spring J in tension. This 


carbon brush D. The beam I is pierced at one end to allow 
connection of the spring, the other end of the spring being con- 
nected to hammer E at E’”’. Provided to operate the movement 
of the beam I is fixed a ball-head screw K slotted at K’ and fitted 
with a rivet K”’ to form a loose connection at the end of the 
beam. This ball-head screw has a very fine thread, thereby 





the nut M, which raises the ball-head screw in the direction o 
arrow P’, thus giving the movement of the beam in the direction 
of arrow P. There is also provided a lock nut M’ which keeps the 
nut M in a fixed position when the required pressure of carbon 
brush on to commutator is obtained. e free end of hammer E 
is provided with a lifting piece E” for the purpose of renewing 
carbon brush. The carbon brush being a sliding fit within the 
tubular piece C’, is electrically connected to the brush holder 
by flex N and fixed to the holder by screw N’. The use in con- 
nection with a spiral spring for operating hammer E of a beam 
and ball-head screw arrang t in conjunction with knurled 
nut provides a very delicate regulation of the pressure of the 
carbon brush on to the commutator by the regulation of the 
tension of the said spring.—October 27th, 1915. 





SWITCHGEAR. 


21,998. November 4th, 1914.—ImMPpROVEMENTS IN ELECTRICAL 
Switcues, H. Leitner, of 3, Victoria-street, Westminster, 
London. 

This invention relates to electrical switches for a circuit 
supplied by a storage battery, in combination with a dynamo, 
of the type designed to be operated electrically by pulling on and 
pulling off coils in circuit with the battery, the over discharge 
of which it is desired to prevent, which coils operate the switch 
contacts through suitable mechanism, the circuit of the pull-off 
coil being maintained broken by a relay until the voltage falls 
to a predetermined minimum when the circuit is closed and the 
coil operated to open the switch. The electrical control of the 
switch is by means of suitable anxiliary switches placed at the 
desired place of control. This type of switch is also frequently 
provided with a hand attachment, whereby it may be operated 
mechanically and independently of the electrical control. 
According to this invention a switch of the type referred to is 
arranged so that when in its open and closed positions it also 
respectively opens and closes the circuit containing the relay and 
the circuit containing the pull-off coilof the Switch and the con- 
tact operable by the relay. A represents the main switch adapted 
to close the two main contacts X Y of the lamp circuit with 
the battery C and the dynamo D, the latter having the usual 
automatic switch between it and the battery. The main 
switch A is operated either mechanically by hand, by means of 
the handle or electrically by means of the pull-on and pull-off 
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coils D E and the movable core F, through the medium of inter- 
mediate mechanism, such as that shown at F’, or of any other 
suitable type. F” is a double contact switch, by means of which 
either the ‘“‘on ” coil D or the “ off” coil E may be energised 
from a distance. These switches are normally in the “ off” 
position, as is well understood. The “ off” coil E can also be 
energised through the contacts G H of the relay or overdischarge 
preventer G. This consists of a suitable voltage coil I which 
when energised at a predetermined voltage attracts the armature 
K and so opens the contacts GH. The relay coil I is energised 
through the auxiliary switch L, spring-controlled and operated 
by the main switch A in such a mafiner that when the main 
switch is “ off” the switch L is also “off” or open. M is the 
second auxiliary switch similarly controlled by the main switch 
A, and which serves to open or close the circuit of the “ off” 
solenoid E through the contacts G H of the relay G. The switch 
L is closed before the switch M. It will now readily be seen thai 
should the armature K of the relay G drop off owing to a drop 
of voltage whilst the main switch A is closed—and consequently 
L and M also closed—a circuit will immediately be closed from 
the battery C through the “ off *” solenoid or winding E and the 
contacts G H, and as a consequence the main switch A will be 
pulled off.—October 27th, 1915. 


MOTOR CARS AND ROAD TRAFFIC. 


180. January 5th, 1915.—IMPROVEMENTS IN AND RELATING 
To Execrric STartinG DeEvicEs FOR MOTOR-DRIVEN 
VenIcLEs, Maschinenfabrik Oerlikon, of Oerlikon, Switzer- 
land. 

In the drawing A and B are the two storage batteries, C the 

development of the starting switch, in which G'G*G* are 

annular shaped contact segments, and H! H* H® and J! J? J* 

contact fingers sliding thereon, and taking off current. D is 

the dynamo, E is the shunt winding and F the automatic 
parallel switch, L the light installation and K a switch for same. 

In the position 1 the lighting installation and dynamo are con- 

nected with the storage battery A. By moving the contact 

segments G! G? G3 in the direction of the arrow for the purpose 
of starting the internal combustion motor, the contact fingers 

J! J? J® are brought into the position 2. Thus J' remains in 

contact with G!, J? is cut out, and J* comes in contact with G*. 

The dynamo is thus caused to run as motor on the outer mains 

of the storage batteries A and B, i.e., on the double voltage. 

When the explosion motor has been started the segments 

G! G? G3 after releasing the lever also move in the direction of 

the arrow and the contact fingers J' J? J? are brought into the 

position 3. Thus J! is brought out of contact with G" and into 

contact with G?, J? is brought into contact with G*, while J* 

is cut out of contact with G3. Thus the dynamo is disconnected 

from one outer main and together with the light is connected 
to the storage battery B. When the motor is restarted the seg- 

ments G are moved on to the contact fingers into the position 4, 

and the dynamo runs again as motor on the storage batteries A 

and B connected in series as in position 2. On releasing the 

contact lever after having started the explosion motor, the 
position of rest 1 is again moved on to the contact fingers, 
and now the lights and dynamo are connected to the storage 





regulating the tension to the finest limit by adjusting or turning 





battery A. Between the storage battery and lighting dynamo 
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there are arranged known parallel switching devices which 
automatically connect the dynamo in parallel with the storage 
battery at that moment when the voltage has attained the 
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requisite value. Furthermore, the dynamo is provided with 
suitable devices for voltage regulation for variable speeds of 
the explosion motor.—October 27th, 1915. 








LOCOMOTIVES. 


9478. July 8th, 1914.—MrErnop or MAKING U-sHarep Piper 
BeNDs, Locomotive Superheater Company, 30, Church 
street, Manhattan, New York. 

The object of the invention is to provide a pipe bend which 
may be simply, easily, and economically manufactured without 
involving any undue stretching, thinning, or straining of the 
pipe walls at any point, and which shall be adapted to withstand 
high pressures and temperatures. The ends of two pipes are 











squared and bevelled off, a segment of pipe having ends bevelled 
at angles corresponding to those of the bevels on the two pipes 
is inserted between the two pipes ; the edges of the pipe ends 
and segments are welded together, and the edges of a drop 
forged cap are then welded to the remaining edges of the pipe 
ends and segment.—-October 27th, 1915. 


- HEATING AND LIGHTING. 
@ 





8841. June 16th, 1915.—Water Heative Apparatrs, A. E. L. 
Chorlton and F. H. Livens, both of Ruston, Proctor and Co., 
Limited, Lincoln. 

This apparatus is for heating water and other fluids, and in it 
exhaust or waste gases are circulated through an internally gilled 
tubular chamber surrounded by a jacket constituted by a series 
of inter-connected annular cells through which the medium to 














be heated is circulated progressively. A is the tube through 
which the gases pass, provided on the inside with any convenient 
number of ribs B, which may be parallel with the axis of the tube, 
or arranged spirally. Upon the exterior of the tube A a series 
of gills © are provided preferably integral therewith. These 
gills form a series of cylindrical cells D, which are arranged to 
communicate one with another by passages E at the periphery 
of the gills. These passages may be formed by recesses in or 
flats upon the gills or both. The water is caused to flow succes- 
sively through the cells in a direction contrary to the flow of 
the gases through the tube A. A jacket F is disposed round 
the tube A and a relief valve may be provided at G. Several of 
these tubular elements are connected together, end to end, to 
constitute the complete heating apparatus. One end of each 


* 

section is provided with a small flange, whilst the other end is 
provided with a comparatively large flange. When connecting 
two adjacent sections together, the large flange of one section 
is arranged to abut against the small flange of the adjacent 
section and the two are then firmly secured together by bolts. 
In order to provide for the different rate of expansion between 
the casing and the inner tube the casing is formed with enlarged 
ends H, to which angle flanges are secured, which is turn are 
bolted to the flanges of the central tube.—October 27th, 1915. 


MISCELLANEOUS. 


February 11th, 1915.—-CoNNECTING-RODS FOR ENGINES, 
Pumps, &c., J.C. Merryweather, Greenwich-road, London, 
S.E. 

In bucket plunger pumps, and such like, it is sometimes con- 
venient to make use of a connecting-rod which will pass through 
the pump barrel for purposes of erecting and dismantling the 
pump, but it is found that the tee end of the rod as ordinarily 
constructed is too wide thus to pass through. It is, therefore, 
proposed to form on the end of the connecting-rod a short tee 
end which will pass through the pump barrel, and in order to 
extend this short tee end to a suitable length to take the con- 
necting-rod end bolts, to provide an extension piece illustrated 
at A. The tee end of the rod is formed with a central spigot B, 
and when this spigot is turned in the lathe the ends of the tee 


2225. 


N92,225. 
































are also turned round the same centre, while the side of the tee 
remote from the spigot is recessed back so that two shoulders C 
are formed. The extension piece is formed with recesses D 
adapted to receive the shoulders C, and is drilled out in the centre 
for the reception of the spigot B. In order to fit the extension 
piece to the tee end, it is first entered on to the spigot with its 
length at an angle to the length of the tee end, and is then turned 
on the spigot so that the shoulders on the tee enter the recesses 
in the extension piece. Bolt holes E are drilled partly in the tee 
end and partly in the extension piece so that the bolts which 
secure the brasses to the rod serve also to form these two members 
into one complete tee end by preventing rotation of the one 
within or around the other.—October 27th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars wpon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of five of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 209/07, — Leather - finishing machines. In finishing 
machines for leather in which the material is subjected simul- 
taneously to the action of pressing rollers and a stretching roller, 
a separate support for the striking-out or stretching roller is 
provided. Turner Company, Germany. Dated October 6th, 
1906. 

No. 329/07.—-Bearings. A cage for ball bearings comprises 
a solid ring with recesses to receive the balls, Lugs on one or 
both sides of the recesses are bent round to retain the balls 
when in place. The lugs may be integral with the ring or 
attached thereto by rivetting, &c. Sonnberg, W., Berlin. 

No. 398/07.—-Telescopes. In a telescope for use in survey- 
ing, gun sighting and other operations, and of the kind com- 
prising an adjustable reflector, the mechanism for adjusting 
the erecting prism and the reflector is so arranged that its parts 
are enclosed within or are formed concentrically with the casing 
of the instrument. Hahn, A., Germany. 

No. 633/07..-Dynamo-electric machines ; dynamos, regulat- 
ing ; motors, controlling. In alternating-current commutator 
machines, having both line-potential transformers and variable 
exciting transformers, regulating switches, one on each line, 
are employed to vary the potential of the main transformer on 
the secondard side, and the potential of the exciting transformer 
on the primary side, giving a double interruption of the circuits. 

Allgemeine Elektricitéts-Ges., Berlin. Dated January 29th, 
1906. 

No. 1056/07.—Blow-pipe burners. A number of interchange- 
able burner heads of various sizes, each containing a suction 
nozzle and a mixing nozzle, are provided to enable a welding 
blow-pipe to be used with various thicknesses of metal. 
Wiss, E., Germany. 


No. 1242/07.—Electrie motors; field magnets; sparking, 
preventing. In alternating-current motors provided with 


commutating poles having both series and shunt windings for 
neutralising, respectively, the reactance and _ transformer 
potentials induced in the coils undergoing commutation, the 
windings are arranged so that their mutual interference is 
reduced to a minimum. Siemens-Schuckertwerke Ges., Berlin. 
Dated January 20th, 1906. 





No. 1662/07.—Dynamo-electric machines sparking, pre- 


venting. ‘To produce a proper commutating field in alternatin 
current commutator machines having short-circuited armatures 
auxiliary coils are energised by an electro-motive force propor. 
tional to the armature potential in the exciter axis perpendicnis, 
to the short-circuit axis, the electromotive force across the 
brushes being approximately 90 deg. in advance of the working 
current to be commutated, Allgemeine Elektricitiits-Gese 
Berlin, Dated January 23rd, 1906. Pie 
No. 1865/07.—Belts and bands. A metal belt. for use in 
gearing, hoists, transporters, &c., is So constructed (iat the 
thickness or the diameter, if a wire of circular section, boars such 
a relation to the diameter of the smallest pulley round whieh 
the belt wraps as to be adapted to transmit continuously, without 
fracture, the maximum power per unit, width of belt. Hloegsep 
C., Germany. " 
No, 2094/07.—Ordnance ; field carriages. In tip-up simmuni. 
tion wagons for transporting divided ammunition, ihe pro. 
jectiles are arranged in the front and rear of the wavon, the 
cartridges being stored in central compartments, bot! in the 
wagon and in the leaves of the door. Krupp Akt.cies., Bp. 
Germany. Dated May 29th, 1906, ; 
No. 2361/07.-Welding. Articles made of copper, nickel op 
alloys of these metals are heated for welding by means of a 
blast flame of air and hydrogen or mixed gas containing hydro. 
gen such as water gas, until the required softness jas’ heen 
attained. The heating is then continued solely with the hydrogen 
&e., until the oxide formed is reduced, which is indicated by 
the brightness of the places to be welded. Schieber, W., Austria, 








AMERICAN NOTES. 
(From our own Correspondent.) 

New York, November 3rd, 
in all iron and steel lines is becoming 
especially from domestic sources js 
proportions. The steel industry js 
against a runaway market. Another 
ton took place in rolled steel products 
and of two dollars a ton in bar iron. One inquiry from abroad 
calls for 100,000 tons of forging steel. The rush of inquiries 
for heavy steel rounds, barbed wire and wire rods for export 
call for enormous deliveries from more or less remote shipment, 
The rush for munitions is tempered by two considerations, 
One is that American munitions capacity has already been 
sold up for a period and the other that new orders have to take 
their turn and can be placed with equal advantage later on, 
During the week orders were placed for 12,000 freight cars and 
for not far from 350,000 tons of rails, of which total the Penn. 
sylvania Railroad took one-half. Other systems are following, 
Most roads recognise the necessity of early action, as considerable 
road extensions are contemplated. Russia, France, England 
and Italy are all in the market for various supplies of huge 
dimensions, and productive capacity is, of course, strained, 
More old-fashioned furnaces will soon blow in, thus increasing 
output to a limited extent. Contracts are being made for a 
number of sea-going vessels, the requisite number not being 
obtainable. The samé is true of Lake vessels. Inquiries 
from shipbuilders show that a very heavy tonnage of plate 
will soon be arranged for. Within a week orders have been 
placed for some 300,000 tons of pig iron, including 58,000 tons 
of basic for an eastern Pennsylvania concern and upwards of 
75,000 tons of low-grade foundry for cast pipe. The market 
is being combed for basic, both east and west. It is difficult 
to place orders for low phosphorus iron, Crude steel continues 
scarce, and 48 dols. is paid for high carbon forging billets. The 
demand for heavy steel rounds shows no abatement. Billets, 
forging and shell material are all urgently wanted. An order 
for 50,000 tons of rounds will be rolled in a long-idle eastern 
mill. Car and locomotive work and bridge work are crowding 
in. Premiums are offered for early delivery, usually without 
success, as capacity is so thoroughly sold up. Outgoing freight 
is accumulating beyond transportation facilities in this city, 
but measures are being devised to overcome the condition. 
Up to October 26th 21,212 tons of copper were exported, 
which figures would have been exceeded had there been more 
ship room. About 250,000,000 lb. of copper are wanted, 
according to recent estimates. Electrolytic is 18 at this moment. 
Output is gaining and supply will probably protect this figure 
from any advance. 


THe fever of activity 
more acute. Demand 
assuming very large 
endeavouring to guard 
advance of one dollar a 








ENGINEERING INSTITUTIONS VOLUNTEER 
TRAINING CORPS. 
Headquarters : Chester House, Eccleston-place, S.W. 
ORDERS 
For week commencing November 22nd, 1915, by Colonel ©. B. 
Clay, V.D., Commanding. 

Drills.—5.25 to 7.25, 7.25 to 8.25 p.m. 

Saturday, November 20th.—Uniferm Parade, 3 p.m. 

Monday, November 22nd.—Sections 1 and 2, Technical. 
Sections 3 and 4, Squad. Signalling Section and Recruits. 

Tuesday, November 23rd.School of Arms with Architects 
Corps, 6 to 8 p.m. 

Thursday, November 
Section, Shooting. ; t 

Friday, November 26th.—Sections 3 and 4, ‘Technical, Sections 
l and 2, Squad. Signalling Section and Recruits. 

Sections for Technical parade at Headquarters, London 
Electrical Engineers, 46, Regency-street. 

Sections for Shooting“parade at the Miniature Range. 

Unless otherwise ordered, all parades at Chester House. 

The opening meeting of the new headquarters will be held on 
Wednesday, December Ist, 6.30 p.m. All members should 
make a special point of attending in uniform. ; fe 

Members who have not yet been measured for their uniforms 
must eall at Samuel Bros., Ludgate-hill, as soon as possible tor 
this purpose. ‘ 

Volunteers for trench work on Sundays are requested to give 
early notice to their Section Commanders. 

E. G. FLEMING, 
Acting Adjutant and Company Commander. 


25th._-Sections 1 and 2 and Signalling 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Ridge Roasting Furnace and Engineering Company, 
late of 62, London Wall, E.C., informs us that it has moved 
into larger offices at 2, Great Winchester-street, E.C. 


AT a meeting of the Executive Board of the Shipbuildir 
Employers’ Federation held in Edinburgh on Wednesday of last 
week, Mr. G. J. Carter, managing director of Messrs. Cammell, 
Laird and Co., Limited, Birkenhead, was elected president. 
Mr. W. H. Dugdale, of Messrs. 8S. P. Austin and Son, Limited, 
and Mr. Noel E. Peck, of Messrs. Barelay, Curle and Co., Limited, 
were elected vice-presidents, 


1g 








Provistonat OrpvERS.—The Board of Trade gives notice 
to parties contemplating the promotion of provisional orders 
in respect of electric lighting, gas and water, piers and harbours 
and tramways, that for the duration of the war they will not 
be prepared to entertain such applications except in cases '0 





which they are satisfied that extreme urgency exists. 
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HELL GATE BRIDGE, NEW YORK. 


stress would amount to 24,0001 


motives. That is to say, the loading at maximum | to reverse these processes in continuing their journeys. 


b. per linear foot. The New York Connecting Railroad was planned to 


Wrrn the recent joining of the two sections of the It must be borne in mind that the Hell Gate Bridge do away with these vexations and delays, and in the 


span over the East River at Hell Gate, the longest is the monumental link in a line 


aa heaviest steel arch in the world has reached the and before describing more of 


quite ten miles long, execution of the project the Pennsylvania Railroad 
the details of the | and the New York, New Haven and Hartford Railroad 


of its construction. gt From pier to East Riverspanit might be best to tell why the system | have combined forces. 





- stage 
a The completion of the great Pennsylvania Station 
ae on Manhattan, and its junction by means of tunnels 
af BOROUGH under the East River with the Long Island Railroad 
of OF in the Borough of Queens, opened the way for the 


















conception of the New York Connecting Railroad. 






































BRONX ( : 
At 242nd Street, in the Borough of Bronx, the 
connecting line leaves the New York, New Haven 
S and Hartford tracks, spanning successively the Bronx 
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Kill and Little Hell Gate, and crosses Randall’s 
LOWER Island and Ward’s Island to the west shore of the 
BAY East River, making a sweeping detour on the way 


—see Fig. 1. Reaching the east shore of the East 
River by means of the great span, the connecting 
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Fig.1—NLW YORK CONNECTING RAILROAD 


pier this span measures a matter of 1017ft., and | has been undertaken. For a good many years New 
from centre to centre of the end bearings the distance | York City has constituted a gap in the railway lines | run southward 
is 995ft. The top of the arch is 300ft. above mean | running to and from it in all directions. Passengers 


low water, and there will be a clearance of 135ft. 


Swain Sc railway traverses a section of Long Island City and 
turns to the westward, effecting a union with the 
Pennsylvania tracks at the Sunnyside Yard. For 
the present this constitutes the limits of construc- 
tional work ; but ultimately the freight branch will 
and then westward successively 
through the Boroughs of Queens and of Brooklyn, 
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Fig. £—?7IER OF LONG ISLAND VIADUCT 


beneath the suspended roadway at mean high water. | 
When ready for service, the bridge will carry four | 
lines of railway—two for passenger trains and two coming from the 
for freight trains. The total dead weight of the | 
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Erection Stage 1 
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Fig. 4—LITTLE HELL GATE BRIDGE 


north had to transfer from one, terminating at Bay Ridge, on the Upper Bay, goods 
station to another, and even a more roundabout state | trains being ferried across on car floats over the short 
































Erection Stage 2 
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Erection Stage 4 Swain Se. 
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Fig. 3—DIAGRAMS ILLUSTRATING THE ERECTION OF THE HELL GATE BRIDGE 


linished span wiil be about 28,000 tons, but the | of affairs existed in the forwarding of freight thence | gap between the two shores at that point. 


This 


arch must be fully equal to a live load equivalent to south or west. Goods and passengers arriving in| will do away with much of the tedious 
the burden of forty-eight of the heaviest of loco- | New York from the latter section, bound north, had! and expensive lighterage now involved in hand- 
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ling freight in transit passing through New York. | somewhat arbitrarily fixed by existing conditions, 

It has been estimated that at least forty fast and the shortest line of least resistance was chosen. 
through passenger trains will traverse the Hell Gate | This, however, required that the railroad should 
route daily, and travellers ‘rom Boston, bound to | traverse in part populous sections of Greater New 
the west or south, may make their journey without | York and run through area; of improved property. 
transfer when reaching New York. Apart from this | There was nothing for the engineers to do but to 
matter of convenience, a great deal of time will thus | accept conditions as they found them, but this 
be saved. As Mr. Gustav Lindenthal, the Chief | required that the rails should be carried on high 
Engineer of the New York Connecting Railroad, has | viaduct.s not only to span thoroughfares but to clear 








oe 
to be made against the consequences of the ultimate 
draining of this land for the building of houses 
Therefore, concrete arches could not be used, and 
concrete piers with exceptionally wide foundations 
were resorted to in order to gain by spread hye 
support necessary for the four heavily ballasted lings 
of rails. A typical viaduct pier is shown in Fig, 9 
The Eastern viaduct consists of an earth-fill between 
thin concrete retaining walls—said to be the highest 
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A PORT MORRIS (BRONX): WARD'S ISLAND 
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LONG ISLAND 
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Fig. 6—PLAN AND SECTION OF PART OF THE NEW YORK CONNECTING RAILROAD 


said: “TI see in this line the completion of a great 
artery of transportation- 
running down the whole Atlantic seaboard—and the 
elimination of "buses and ferry boats for passengers 
bound through the Metropolis. 
City will thus be transformed from a vexatious 
halting-p ace into a wonderful centre of distribution, 


the last link in the railways | 


Finally, New York | 


in some cases the right of way of certain elevated 
electric lines. There are five viaduct sections, which 
have the following characteristics :—-The Bronx 
viaduct, seven-eighths of a mile long; Randall's 
Island viaduct, three-eighths of a mile long, and 
ranging in height from 75ft. to 1l00ft.; Ward’s 
Island viaduct, half a mile in length, 135ft. high, and 





and will be able to meet in the smoothest way the | characterised by a sweeping curve of three degrees 


of their kind in the world. 
retaining walls is shown in Fig. 5. This viaduct 
requires 180,000 cubic yards of fill. The streets are 
crossed by reinforced concrete arches and deck-truss 
spans. The arches cross the thoroughfares on a 
skew, with a maximum angle of 57 degrees. In 
one case the arch has a span of 102ft., and is carried 
over an elevated street railway structure. The 


A typical section of the 
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Fig. 7—-HELL GATE BRIDGE—STATE OF THE WORK ON OCTOBER 4th, 1915 


full tide of industrial progress and the call for better | 
traffic facilities.” | 


and ten minutes in effecting approach to, and contact | so-called Southern Divis on, which swings down to 
with, the Hell Gate Bridge; Long Island viaduct, | grade at the Sunnyside Yard, is of ordinary railroad 


On account of property values and the exceptionally | half a mile long and also 135ft. high ; and the Eastern | construction, and requires something like 500,000 
heavy nature of parts of the route, especially the | viaduct, two-thirds of a mile in length and 72ft. high. | yards of fill. This section is building by the engineers 


Hell Gate Bridge, the ten-mile line will cost when | These viaducts have a total of 150 piers, and these | of 


constructions have called for 450,000 cubic yards of | 


concrete. 
The Long Island viaduct 


finished quite $30,000,000; but this heavy outlay 
has been cheerfully assumed because of the ultimate 
benefits that will result to the two great railroads | 
immediately concerned. 





| Kill and Little Hell Gate. 
foundations rest on | waterways will ultimately be dredged to make it 
| gravel 10ft. to 30ft. deep where the ground is saturated | navigable for good-sized vessels, it was necessary 


the Pennsylvania Railroad. 
On the west, the railroad has to cross the Bronx 
As the first of these 


The route chosen for the connecting railroad was | with water high above tide level, and provision had ‘ that a lift bridge should be installed there in anti- 
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cipation , 
is of the bascule type, and consists of two | 


structure 1 ‘ 4 
spans each 175ft. long. The Little Hell Gate bridge | 


is of t 
of four spans, se 


economy has been effected. 
A novel feature, the invention of Mr. Lindenthal, is | 


‘ sad A 
of this improvement. The Bronx Kill | fact, supporting the tracks—and thus a material inch—71,000 lb. being desired. The yield point was 


set at 38,000 lb., as determined by the first drop of 
the beam. On re-test, the elastic limit as determined 


he inverted bowstring type, and is composed | the manner in which the ends of the chord sections are | by the dividers was a minimum of 36,000 Ib. per 
t askew, with an average length on | formed. They are milled so that the bearing surfaces | square inch. Elongation was fixed at 1,400,000 


the centre line of 296ft. 6in. each. The pictures of | of the contiguous sections are limited to the middle | divided by the ultimate strength for thicknesses up 
the Little Hell Gate Bridge quite belie its magnitude. | third of their width. They are so machined that to }in., with a decrease of 1 per cent. for each increase 
To the casual observer the bowstring trusses—-see | their outer neighbouring corners are jin. apart.|of jin. in thickness above jin. The minimum 


Fig. 4— 
up of li 
thick 
whils 
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Mean High Water Elev: 25.2 
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are slim-looking affairs, and yet they are made | The object of this was two-fold—first to make the | elongation allowable was 16 per cent. for plates 
nked bars 16in. deep and more than 2in. | joints act as hinges during erection, thereby reducing | having a maximum thickness of 2in., and 15 per cent. 
each member consisting of thirteen bars, | the secondary stresses at that time; and, second, | for-thicknesses above that figure. In the cold bending 
t the junction with the next section is effected ' to concentrate the greatest part of the direct thrust test the material was to withstand being bent 180 
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Cross Section at the Intersection of 
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by means of pins 16in. in diameter. So much for | 
what might be termed the minor phases of this | 
undertaking. | 

The Hell Gate arch starts at each tower with | 
trusses having*a vertical length of 140ft., gradually | 
tapering until the centre of the span is reached, 
where the height is reduced to 40ft. The width | 
between trusses is 60ft., and that between railings | 
will be 93ft. The lower chord is composed of a double | 
rectangular section, starting with 6}ft. by 114}ft. at | 
the lower end and diminishing to 6}ft. by 7}ft. at | 
the crown. The maximum section has an area of | 


Plan Showing Lateral Bracing Between Top Chords. 


Panels at 42:6 *377-6——— 





Hab 
Cross Section at Centre. 



















Plan Showing Steel Floor System. 
Fig. 8—-THE HELL GATE BRIDGE 


in the middle third of the cross-section. All members 
were cambered for dead load. 

During erection, deflections and stresses were 
measured very frequently by means of the transit 
as well as by the extensometer. This called for some 
very painstaking work, because points to be observed 
were frequently hidden by intervening masses. 
Sagging was counteracted by means of very powerful 
hydraulic jacks. There were four of these, two at 
each tower. They had an individual capacity of 
2400 tons, and are said to be the largest of their kind 
in the world. When each section of the arch had 


Plan Showing Tracks and Flooring. 


1384 square inches, and the heaviest single members, | reached riverward for six panels, the outer ends had 
those of the lowermost ends of the lower chord, | a sag of quite 8in., and it was necessary to correct 
each weigh 185 tons. As we have said, the arch | this deformation. From the top of the cantilever 
will carry, when completed, four sets of rails, and | two more ties were employed to join the upper chord 
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degrees around a pin double the thickness of the 
test piece for steel up to and including jin.; 180 
degrees around a pin three times the thickness of the 
test piece for material over jin. and including stee! 
up to 2in. This data gives a fair idea of the high 
standard set for the steel used in the building of the 
Hell Gate arch. About 19,000 tons of this high- 
carbon steel will go in to the finished span. 

As Fig. 6 shows, the foundation for the east tower 
rests on rock in an open cut but 20ft. deep, while the 
tower on Ward’s Island shore is supported on twenty- 
one pneumatic concrete caissons founded on rock 
at depths varying from 58ft. to 120ft. below ground 


| surface. Somewhat kindred difficulty was encountered 


in getting a proper footing for the piers of the Bronx 
Kill Bridge. The trouble at the west shore of the 


‘manently secured, and then the third hinge will 


these will rest on solid concrets trough floorings. | 
The heaviest rivetc used in assembling the structure | 
have a diamter of l}in. and a maximum length of 

llin. The floor will be suspended by hangers, to | 
which the beams will be attached by means of pins | 
16in. in diameter. The floor beams are 93ft. long | 
and 9ft. deep, and each will weigh 86 tons. Horizontal | 
braking girders 8ft. deep will be provided for taking | 
care of traction forces. The argest gusset plates | 
are 10ft. by 17ft. by 1 in. 

In order to secure accurate shop work, the sections of | 
the arch were assembled in a horizontal position in | 
the shop yard for the drilling of rivet holes. At 
present many of the rivet holes in the erected 
structure are filled with drift pins or temporary 
bolts. This was to allow for the difference between | 
stresses set up during building and those that will | 
prevail ultimately when the arch is under compression | 
due to its dead load. It must be remembered that | 
this bridge has been erected temporarily on the 
cantilever principle, but that it will ultimately | 
stand as a single two-hinged arch supported by the | 
flanking masonry towers, each 240ft. high. Since | 
the junction of the two sections of the arch in mid- | 
river the bridge has become for the time being a | 
three-hinged span—the third hinge being a little off | 
the centre at the crown of the lower chord. For | 
service, the desired rigidity can be obtained only | 
by.making the arch two-hinged, but provision had | 
to be made against any possible settlement or yielding | 
on the part of the supporting towers during the | 
gradual increment of the dead load. The hinge at | 
the centre will ensure this as the floor is added and 
the tracks and the ballasting increase the dead load. 
Finally, the two sections of the arch will be per- 


disappear, the two remaining hinges being at the 
lowermost points of contact with the towers. 

Fig. 3 graphically illustrates the various stages 
of erection. Each outreaching section of the arch 
was held aloft by connections made with backstays 
erected to the rear and above the unfinished 
towers. These backstays are held down by suit- 
able counterweights, and a second leg connecting 
with each counterweight lies in a shallow trench 
directly beneath the backstay, exerting its thrust 
against the rear side of the tower—forming, as it 
were, the prostrate side of a gigantic letter A, with 
the apex of the letter anchored by the counter- 
weight. This cantilever is principally made up of 
steel members, which will later be used in the per- 
manent structure of the approaches—the girders, in | 





East River was due to the fact that the underlying 
rock was crossed by a diagonal fissure, and the 
sinking of these caissons was a laborious undertaking, 
| requiring quite seven months of continuous work. 
Despite the heavy pressures employed, none of the 
men was gravely affected. As soon as the “sand 
hogs’ developed symptoms of bends they were 
promptly placed in the hospital lock and dealt with 
effectively. There was not a single fatality, and this 
is all the more amazing because the air pressure used 
in the case of the deepest foundation for the Bronx 
Kill Bridge piers reached a maximum of 52 Ib. to 
the square inch. A view of the bridge as it was on 
October 4th is given in Fig. 7, and Fig. 8 gives 
drawings of the arch, while Fig. 9 gives a view of the 
beginning of one half of the span. 

The following notes of special operations should 
be of interest, for they illustrate the close agreement 
between some of the estimates and actual conditions:— 

July 22nd, 1915.—Long Island end of Hell Gate 
arch jacked up to change from upper to lower back- 
stay. Theoretical amount of jacking required checked 
within %:m. Total jacking amounted to 16in. 

September. 2nd-8th, 1915.—Ward’s Island end 
jacked up as above. Checked theoretical and actual 
amount of jacking exactly. Total jacking 16in. 

September “28th, 1915.—Measured distance across 
closing panel before inserting membérs. Checked 
theoretical distance—after correcting for temperature 
and elevation—by icin. This was the total error in 
a length of 1017ft. 

October 1st, 1915.—Arch closed by lowering jacks 
at both ends. When the halves touched, the amount 
of jacking checked within syin. on the Long Island 

/ end and agreed exactly with the calculations on the 
at the head of the sixth panel of each half arch, and Ward’s Island end. When the stays were released, 

















Fig. 9—-EARLY STAGE OF ERECTION 


by means of the hydraulic jacks the suspended 
structure was lifted to the required elevation. 

Each end shoe at the river side and base of the 
tower is built in three tiers, and the weight is a matter | 
of 275 tons. The shoes on the ends of the bottom | 
chord are curved to form hinges, and each of these | 
shoes will ultimately receive a thrust from the arch 
of 15,000 tons. The Hell Gate arch is built of high- 


the amount of jacking checked exactly on the Long 


Island half of the arch and was within sin. on the 


Ward’s Island section. The total lowering amounted 


| to 18in. 


With the exception of the lift bridge over the 
Bronx Kill, all of the trackways will be heavily 
ballasted with stone. There wili be footways along 
the entire route, and about every thousand feet there 


carbon steel, but the engineers wisely limited their | will be spiral staircases leading down to the ground 
specifications only to the ultimate strength of the | by way of which passengers may obtain exit in case 
material. They did prescribe the limit of indulgence | of accident or anything stalling the train. The 
in the matter of sulphur and phosphorus, but they | locomotives for service on the connecting railroad 
left it to the steel maker to determine the carbon | will be electric. 

content necessary for the physical requirements; A number of views of the bridge in different stages 
demanded. The ultimate strength called for was to | and of various portions of it, as well as a view of the 
to be between 66,000 lb. and 76,000 1b. per square’ Randall Island viaduct, are given in our Supplement. 
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INSTITUTION OF MECHANICAL ENGINEERS. 





Last Friday evening, in the presence of a rather 
small number of members, two papers of a 
distinctly metallurgical nature were read before the 
Institution of Mechanical Engineers assembled in 
session at the house of the Institution of Civil 
Engineers. The meeting, from the point of view 
of the discussion which it produced, was more 
than disappointing; it came, in fact, as near’ to 
being a failure as it well could. ‘This result was 
perhaps due to the abstention of certain members 
from the meeting on account of the darkened con- 
ditions of our London streets and the possibility of 
our means of suburban travel being temporarily 
interrupted without warning, but mainly no doubt to 
the great stress under which metallurgical experts are 
now working. Next month and henceforth, following 
the example of the Society of Arts and the Institution 
of Civil Engineers, the Mechanicals are to meet at an 
earlier hour—six o’clock—and are to have an abbre- 
viated session, rising at 7.30. We doubt, however, 
whether a change of hour will by itself lead to better 
debates. It is evident that in times like the present a 
paper to produce a good discussion among engineers 
must be more than ever practical, and should, if possi- 
ble, have a very direct bearing on some aspect of the 
engineer’s pre-occupation with the war and military 
matters. Papers on the theory of grinding, on the 
double carbides of iron and on “ ghost lines”’ in 
steel forgings, however interesting in ordinary times, 
are not likely to, and do not, attract much attention 
from practical engineers at present. 

We do not mean to imply that last Friday’s papers 
were of purely abstract theoretical interest. Both, 
indeed, were of great potential value in the practical 
world, particularly that one on the chemical and 
mechanical relations of iron, molybdenum, and carbon. 
But, especially in the case named, neither was 
expressed in such terms as revealed their direct 
practical bearing to me hanical engineers, however 
otherwise it may have been to practical metallurgists. 

The first and principal paper read dealt with 
““The Chemical and Mechanical Relations of Iron 
Molybdenum and Carbon.” It recounted the results 
of the research work on this subject conducted by 
Professor J. O. Arnold, of Sheffield, and Professor 
A. A. Read, of Cardiff, and formed the last of a series 
of papers by the same authors dealing with the 
relations of iron and carbon with nickel, chromium, 
manganese, vanadium, tungsten, cobalt and, now, 
molybdenum. This series of researches has been 
conducted by Professors Arnold and Read with the 
financial assistance of the Institution. 

The steels examined were prepared at Sheffield 
University in the form of cast ingots of about 36 Ib. 
weight each, and 2in. square in section. They were 
re-heated and hammered into bars of }in. diameter. 
Certain previous investigators have reported that 
molybdenum in steel causes it to be “ red-short.” 
All the Sheffield steels, however, forged soundly—a 
result, no doubt, due to the improved purity of the 
molybdenum employed. After forging, the bars 
were annealed at about 800 deg. Cent. for some eight 
hours and then cooled down over a period of twenty- 
four hours. 

Five varieties of steel were made, each with a 
different percentage of molybdenum but with the 
other constituents as nearly as possible constant in 
value. The molybdenum contents per centum were 
as follows :—A, 2.43; B, 4.95; C,10.15; D, 15.46; 
E, 20.7. The other constituents did vary a little in 
quantity, but on the average they were as follows :— 
Carbon, 0.77; silicon, 0.079; manganese, 0.23; 
phosphorus, 0.017; sulphur, 0.036; aluminium, 0.01. 
The static strengths of the steels were examined by 
means of specimens having cross areas of } square 


inch. The results, as set out below, were somewhat 
erratic. 
Static Tensile Tests. 
Yield Max. Elonga- Reduction 
Steel. Point. Stress. tion on 2”. of area. 
Tons/in.* Tons/in.* percent. per cent. 
rare = Sree § jee: Ree OS 
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The alternating stress strengths were examined on 
Professor Arnold’s machine. The alternations endured 
were excessively low, and ‘confirmed a previous 
investigator’s result that the mechanical properties 
of molybdenum steels are seriously deteriorated by 


annealing. In the lathe all five steels behaved 
similarly. All were found equally to be slightly hard 
and tough. 


By a process of electro-chemical analysis, the 
chemical union between the iron carbon and molyb- 
denum in the steels was investigated. The carbon 
in steel A was found to be present in the form of six 
molecules of iron carbide Fe,;C associated with one 
molecule of an entirely new and unexpected compound, 
a double carbide of iron and molybdenum, Fe;Mo,C. 
Steel B was found to contain its carbon in three 
molecules of iron carbide and one of the ferro- 
molybdenum carbide. Steel C had two molecules of 
the single carbide to every three of the double ; 
and steel D one of the single and eight of the double. 
Steel E had its carbon entirely in the form of the 
double carbide. 





Several discs of steel D fin. in diameter by jin. 
thick were prepared. These were heated to various 
degrees and quenched in cold water. A disc quenched 
from 1571 deg. Fah. filed easily and was not brittle. 
Another quenched from 1814 deg. could be filed and 
again was not brittle. A third quenched from 
1940 deg. filed with difficulty and was rather brittle. 
Discs quenched from 2057 deg. and 2156 deg. were 
alike dead hard to the file and were very brittle. 

The second paper was entitled ‘The Cause and 
Effect of ‘Ghost Lines’ in Large Steel Forgings,”’ 
and, like the first, was read by Professor J. O. Arnold. 
‘Ghost lines” are not infrequent in steel forgings. 
When the forgings are being turned the lines are 
made apparent by the obvious difference between 
the character of the material forming them and 
that of the surrounding steel, and by the tool either 
“jumping” or “ dragging ’’ them, according as the 
heat treatment of the forging has varied—so leaving 
the lines either in slight relief or in slight depression. 
Professor Arnold has established the genesis of these 
lines and traces it to the segregation during solidifica- 
tion of a definite alloy of iron with sulphide of 
manganese. This segregation takes place at a series 
of centres, and to these centres, as nuclei, are attracted 
some of the carbon, phosphorus, sulphur, and, if 
present, nickel, which are in the steel originally. 
The segregations form globules which on forging are 
drawn out into lines. On annealing the forging, the 
carbon in the segregation seems to be expelled, leaving 
the ghost lines in a soft condition. 

Pieces cut from a propeller shaft, some containing, 
some free from ghost lines, were examined statically 
and dynamically for their strengths. With the ghost 
lines running parallel with the length of the specimens, 
it was found that neither under tensile, torsional nor 
alternating stress was any difference to be noted in 
the behaviour of the two sets of specimens. Further, 
no signs of cracking or opening at the ghost lines were 
observed. 

Fairly recently, Professor Arnold had an opportu- 
nity of examining the nature of certain gigantic 
“ ghosts ’’ as much as }in. in diameter by Qin. long. 
These ghosts were found in a chrome-nickel steel 
ingot intended to weigh about fifty-seven tons. Five 
minutes after this ingot was cast, a “burst out” 
occurred and about seventeen tons of steel were 
lost before the “‘ bleeding”? could be stopped. In 
each of the octagonal angles of the portion remaining 
in the mould, protruding ghosts of the general 
dimensions stated were found when the ingot was 
sawn up cold. Chemical analysis showed that in the 
ghosts the carbon present amounted to 0.27 per cent., 
as compared with 0.19 per cent. in the portions of 
the ingot free from ghosts. The manganese content 
was little different, being 0.57 in the ghost and 0.53 
elsewhere. The silicon, sulphur and phosphorus 
suffered large increases, being 0.215, 0.12 and 
0.082 per cent. respectively in the ghosts, as compared 
with 0.168, 0.037 and 0.028 respectively elsewhere. 
The chromium content was almost the same in both 
regions, being 0.74 per cent. in the ghost, as compared 
with 0.75 in the ghost-free regions. The nickel 
content, however, showed a marked increase, rising 
from 3.74 per cent. in the body of the ingot to 
4.24 in the ghost. 

The “ discussion ’’ which ensued on the reading of 
these two papers was, as we have said, very meagre. 
Mr. L. Pendred asked the author if molybdenum 
steel, in his opinion, held out any promise of useful 
application in the arts. It would in particular 
be interesting to know if the authors had detected 
any signs that molybdenum steel had an increased 
resistance to corrosion. Professor R. H. Smith raised 
the question of the thermal and chemical instability 
of molybdenum steel, and asked the author if he 
thought there was any chance of discovering the cause 
of this instability, and if so, of obtaining a remedy 
for it. Mr. E. R. Dolby dealt with the subject of 
ghost lines. The author established the fact that these 
ghost lines had no effect on the torsional, tensile 
and alternating stress strengths of the metal in which 
they were found. Mr. Dolby wanted to know whether 
a lamina of steel with one or more of these ghost 
lines running through it parallel with its length 
would show weakness at these lines when the lamina 
was bent crosswise, that is to say, when bent 
cylindrically with the axis and the ghost line parallel. 
Mr. Mark Robinson congratulated the author upon 
the clear way in which the papers were written. 

Professor Arnold, replying to Mr. Pendred, said 
he did not think the future of molybdenum steel 
was bright. Molybdenum was curiously unreliable 
as an element in steel. It was more than twice as 
powerful as tungsten, but tungsten was very reliable 
in its action. Much money had been lost by steel 
makers by the reckless use of molybdenum, because 
of the uncertainty of its action. The general verdict 
of practical steel makers with regard to its use seemed 
to be that, while a good molybdenum steel, when 
obtained, could not be beaten—four or five bad 
batches of such steel were produced for every good 
batch. With regard to corrosion, he announced the 
interesting fact that this subject was now being 
studied for the whole series by one of his assistants. 
They had not so far reached the molybdenum steels, 
but of those investigated up to the moment, chromium 
steel was undoubtedly the best in its resistance to 
corrosion. With 15 per cent. of this element present, 
a steel was obtained which seemed to be practically 





incorrodible. The corrosion tests were to be published 
in a separate paper. Replying to Professor Smith 
he said that the thermal stability of molybdenum, 
hardenite was greater than that of the hardenites 
of any of the other elements studied. Replying to 
Mr. Dolby, he said that while the effect of ghost 
lines on the longitudinal strength of the metal jn 
which they were found was practically nil, the 
material forming the lines was softer than the 
surrounding metal, and the metal would show 
weakness crosswise. Thus in Mr. Dolby’s lamina 
or in a gun in which a ghost line was present in 
the direction of the length of the barrel, the ghost 
line, in his opinion, would be a source of weakness, 

The papers were also read in Sheffield on the 
25th instant. The next meeting in London wi!l be 
on December 17th, at 6 o’clock. 








RELICS OF MICHAEL FARADAY. 





THE first meeting of the new session of the In. 
stitution of Electrical Engineers was held at the 
home of the Institution on Thursday, the 18th 
inst., and before the incoming President read his 
opening address an interesting ceremony took 
place. It was the handing into the custody of the 
Institution by Mr. David James Blaikley of a 
number of books, papers, &c., which formed the 
major part of a collection of relics of Michael 
Faraday, which had been bequeathed by will to 
Mr. Blaikley by his sister-in-law, Miss Jane Barnard, 
who was also the niece of Faraday. 

Mr. Blaikley attended in person to make the 
presentation, and he, who had personally known 
Faraday for many years, delivered a eulogy on 
Faraday’s scientific attainments and on his splendid 
private character. The circumstances of the pre- 
sentation are as follows :—The papers came into 
Mr. Blaikley’s hands as a matter of trust under 
Miss Barnard’s will. This lady had lived at the 
Royal Institution with her uncle, Michael Faraday, 
and had collected and carefully preserved the 
numerous papers, &c., which he left behind him. 
In a letter to Mr. Blaikley, written on November 
28th, 1904, Miss Barnard had expressed the wish 
that the collection should always be available for 
any future biography or other work on Faraday, 
and Mr. Blaikley, in view of this, put forward the 
following suggestions in making the gift :— 

(1) That the papers might be made the subject 
of a special trust in a somewhat similar way to that 
in which he understood the Institution held the 
Electrical Library of Sir Francis Ronalds, so that 
in the event of the Institution ceasing to occupy 
the position it now holds, the Faraday collection 
should not be considered as an asset of the Institu- 
tion, but should pass to the British Museum. 

(2) That the papers should be kept together and 
intact as a separate collection, available at all 
reasonable times not only to the members of the 
Institution, but to the public on suitable intro- 
duction. 

(3) That if upon examination and classification 
the Council should decide that any of the papers 
were not of sufficient interest to warrant their 
preservation, such papers were not to be destroyed 
but were to be returned to him ; and 

(4) That his son, Mr. Alec. J. Blaikley, one of 
the executors of Miss Barnard’s will, should have 
with a friend a special right of access to the papers 
and of acting for him under (3) if occasion should 
arise. 

The clause in Miss Barnard’s will under which 
Mr. Blaikley has acted was as follows :—‘‘ | 
bequeath to my brother-in-law, Mr. David James 
Blaikley, the letters, journals, and papers formerly 
belonging to my late uncle, Michael Faraday, also 
the second volume of portraits and letters of 
scientific men and other friends collected by my 
said uncle, and although it is my intention to leave 
@ memorandum containing some suggestions as 
to the disposition of some of the articles in the 
foregoing bequest, I expressly declare that I leave 
such disposition in the absolute discretion of the 
said David James Blaikley.”’ 

Acting on this instruction and after consultation 
with Dr. 8. P. Thompson and Mr. Mordey, Mr. 
Blaikley finally came to the conclusion to present 
nearly all the documents contained in the bequets 
to the Institution of Electrical Engineers, and 
though much of their contents has been publicly 
referred to in biographies of Faraday, yet it 1s 
nearly certain that when all the papers have been 
gone through much that is of interest regarding 
the great scientist will be brought to light. This 
will doubtless be made availablo to the world at 
large, for Mr. Blaikley specifically stated that he 
would welcome the publication of any of the docu- 
ments which the Council of the Institution might 
decide to print. : 

An extremely interesting portion of the gift is a 
framed series of lines of force diagrams made on 
gummed paper by Faraday himself. 

After Mr. Blaikley had addressed the meeting, 
Dr. 8. P. Thompson proposed that the hearty 
thanks of the Institution should be offered to 
him for his ‘‘ exquisite gift.” He said that it 
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was most fitting that such relics of him who was 
really the founder of the profession of electrical 
engineering should find a resting place in the home 
of their Institution. Mr. W. M. Mordey seconded 
the motion, and both gentlemen paid fitting tribute, 
not only to Michael Faraday himself, but to Miss 
Barnard, who had guarded with such zealous care 
the priceless documents which he had left behind. 
The vote of thanks was, of course, carried by accla- 
mation, and Mr. Blaikley briefly replied. 
The Institution, therefore, has become the 
vuardian of a most valuable ¢ollection of papers, 
&c., many of them written by Faraday himself, 
and others indexed in his handwriting. The 
contents of the collection as made out by Mr. 
Blaikley are as follows : 
Bound volumes of MS, 
Common Place Book—( 1816-1846 (?)) 
Chemical Notes, &c., dated 1822. 
Lecture Notes (?) (1816-1819). 
ound volumes (printed matter) 
Various papers in one volume (MS. index by M. F.). 
Researches (H. Davy) Nitrous Oxide, &c. (marked 
‘bound by M. F.”’)* — 1800. 
Group of lines of magnetic force in glazed frame. 
Plate of prismatic colours in circular frame from J. P. Gassiot 
19/1/49. 
Correspondence quoted by Dr. Bence Jones. 
Folio marked** Northern Tour 1814,” containing letters, &c. 


(indexed ). : 
Folio marked 1826 (white vellum), containing sundry papers 


(indexed ). : 
lolio marked by Miss Jane Barnard, ‘‘ Autograph letters of 
M. F., with their answers.” 

lwo folios of various paperst (indexed ). 

Cover marked :—* British Association. 

Obituary notices and appreciations &c.’* 

General Scientific Correspondence (British). 

General Scientific Correspondence (foreign). 

wo other parcels of papers. 

* Faraday had served’an apprenticeship to the book-binding trade. 

| Some of these dealt with his Civil Service pension. 

The formal ceremony of presentation and thanks 
having been concluded, Mr. Mordey rose to explain 
that he desired to hand back to the collection two 
articles which Miss Barnard had, during her life- 
time, insisted that he should accept. He had done 
so with reluctance, and on the expressed condition 
that if and when such an opportunity as the present 
arose he would return them, so as to make the collec- 
tion the more complete. One was a book containing 
notes in Faraday’s handwriting of various matters 
which had attracted his attention when quite a 
young boy. The other was a piece of glass, possibly 
the identical piece with which Faraday had demon- 
strated the diamagnetic properties of certain glass 
which he himself had made. 

Mr. Mordey’s gifts having been duly acknowledged, 
the retiring President then proceeded to read out a 
list of Institution awards. Certain of those who 
had gained the awards were at the meeting and 
received them in person. Sir John Snell, the 
retiring president, then called upon the new 
president, Mr. Charles P. Sparks, to read _ his 
address. We commence to reprint this address in 
a slightly condensed form on page 503. 





PAPERMAKING AND ITS MACHINERY. 
No. IX.* 
DETAILS OF THE FOURDRINIER. 


HAVING described in the two preceding articles 
the general lay-out of the Fourdrinier machine, and 
illustrated various methods of driving it, we now 
turn to consider some of its more important and 
more interesting details and auxiliaries. In this 
article we deal with the wire cloth and the wet end 
generally. In our next we will cover the dry end 
and the auxiliary machinery, while in the succeeding 
article we will discuss the construction and working 
of some typical strainers. 

The wire cloth of a Fourdrinier is usually made 
of phosphor bronze. In an example before us, 
obtained from a wood pulp paper mill, the cross 
wires number 44 to the inch, as compared with 74 
for the longitudinal wires. The interstices are, 
therefore, oblong in shape, with their longer dimen- 
sions parallel with the direction of travel of the 
cloth. It may be taken as fairly accurate that the 
interstices represent about 40 per cent. of any given 
area. At about jin. ‘in from each edge nine of the 
longitudinal wires are omitted, and in their place 
three strands of cotton are woven into the cloth to 
strengthen the edges. This cloth is a typical sample 
of that used in most mills, whatever the raw material 
or class of paper manufactured may be. 

The wire is such an important part of the whole 
machine that we may well discuss its use somewhat 
fully. It may cost, say, from £30 to £40, and, as it 
is subjected to many influences tending to its des- 
truction, its life is rarely very great—five to six 
weeks being about the average. Every effort should 
be made to preserve it and to get the last week of 
usefulness out of it. It may be remarked that it is 
because of the harmful effect which “ anti-chlor ” 
is known to have on the wire that many papermakers 
will not resort to this method of quickly removing 
all trace of the bleach from the pulp. The chief 
source of trouble is, however, a mechanical one. 
The cloth is driven by the lower couch roll, and in 
passing between these rolls and round the breast 
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roll, &c., is bound to wear in time. If the wear 
were even all over its surface, its destruction from 
this cause would occupy a fairly considerable time. 
But it is not even. However carefully the cloth 
is handled and looked after, it cannot altogether 
escape being slightly puckered in places. The ridges 
developed may be very small and short, but they 
will receive a greater proportionate amount of wear 
than the rest of the cloth, and sooner or later they 
will be worn through. Skilful darning may enable 
the life of the cloth to be prolonged, but it is from 
the development of holes that the majority of wire 
cloths perish. Such holes do not mean simply that 
more fibre than usual is lost in the backwater draining 
away from the cloth; the danger of their presence 
arises from the fact that they allow the fibre to 
come into ‘direct contact with the metallic surface 
of the lower couch roil. The spot of fibre then 
clings to the roll and holes and rents in the web of 
paper results. 

If we take a portion of wire cloth and pour a little 
water over it, we will find that capillary attraction 
holds up nearly the whole of the liquid on the top 
of the cloth. In practice this effect is overcome in 
great measure by the action of the large number 
of small tube rolls, on which, as we have seen, the 
working stretch of the wire cloth is supported. These 
tube rolls are rotated by the movement of the cloth, 
and on close examination it will be found that from 
the forward side of each one a continuous stream of 
water is coming away—see Fig. 65. Between the 
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Pig. 65—ACTION OF TUBE ROLL 


rolls no water, or an entirely insignificant amount, 
leaves the underside of the wire cloth. It will be 
found that if any tube roll be stopped rotating, as 
it can be, simply by holding one end with the fingers, 
the stream of water will immediately cease from it. 
The reason why the tube rolls thus assist to draw 
the water through the wire interstices is not very 
clear. It has been suggested to us that it turns upon 
the creation of a slight vacuum in front of the roll 
and below the cloth. 

The extraction of the loose water froin the cloth, 
and therefore from the fibre, cannot be completed 
within a reasonable length-by means of tube rolls, 
and hence we have the reason for the adoption of 
vacuum boxes. The construction of a typical vacuum 
box is shown in Fig. 66. It is a long, narrow chamber, 
roughly square in section and open at the top except 
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To Vacuum Pump 
Fig. 66—TYPICAL VACUUM BOX 


for the presence of two bars which divide the whole 
length into three equal widths. The box is some 
18in. or so longer than the cloth is wide. Its ends 
are fixed, but at about 9in. in from each is a screw 
adjusted false end, shaped to fit tightly the section 
formed by the box and the two bars. The material 
commonly employed is beech wood throughout ; but 
mahogany, ebonite and many other substances have 
been, and are, used. Brass strips are usually affixed 
to the ends of the side walls, as shown in Fig. 66; 
and at the centre of the bottom there is an orifice 
for connection with the vacuum pump. 

The false ends are adjusted to suit the width of 
the wire, and are placed so that the edges of the 
cloth just overlap them, as indicated in the engraving. 
The plane of the deckle strap, if continued forward 
to the vacuum box, may be represented by the line 
A A, so that the cloth to the left of this line is carrying 
fibre while the narrow strip to the right is free. 
If the width between the deckle straps is altered, 
the false end is correspondingly adjusted so that 





the vacuum area-—the three slots between the false 
ends—is always covered by the fibre-supporting area 
of the cloth. The vacuum produced by the pump 
thus acts upon this covered area alone, and draws 
the remaining loose water out of the interstices and 
out of the fibre. The vacuum pump is, it will be seen, 
not allowed to waste power by drawing air in through 
the uncovered areas of the wire cloth. It is still 
possible, however, that it may draw air in betwoen 
the false ends and the cloth. To prevent this the 
space between the false end and the real end is 
filled to the brim with water, and during the working 
is kept full by means of an india-rubber pipe delivering 
into it, the water being allowed to overflow over 
one of the brass-lined edges. If the flow of water 
is properly regulated, a very good water seal is thus 
established, while, owing to the presence of the false 
end, there is little danger of the water spreading 
over into the fibre-carrying area. 

The fact that the wire cloth has to rub over the 
surface of three or possibly more of these vacuum 
boxes, is responsible for much of the wear it expe- 
riences, and it is for this reason that various widely 
different materials have been used to make the 
boxes. The degree of vacuum employed varies a 
little with the custom of the mill and_ the 
nature of the paper being made; but it may 
be said that 3 lb. to 34 Ib. is fairly common. A 
higher vacuum could easily be obtained, and so far 
as the making of the paper is concerned - would 
probably give good results. But the amount is strictly 
limited by a practical consideration. The vacuum 
area of the box illustrated in Fig. 66 on_a 100in. 
machine works out at, say, 375 square inches. With 
a vacuum of 3 lb., and three vacuum boxes altogether, 
there is thus the equivalent of a load of about 1} tons 
pressing the cloth down on the surfaces of the boxes. 
The cloth has to be driven against the friction 
produced by this load by the “ nip ”’ given it between 
the lower metal-surfaced couch roll and the upper 
felt-covered one. If the vacuum be too great, it 
may be impossible to drive the cloth. It may be 
noted that in some modern instances this difficulty, 
met with when it is desired to work with a high 
vacuum, is being overcome to a certain extent by 
driving the breast roll, thereby assisting the couch 
rolls to drive the cloth. It should be borne in mind, 
however, that, apart from this difficulty in the 
driving, the higher the vacuum the more rapidly 
will the cloth wear out in its movement over the 
box faces. 

As the stuff flows over the lip of the breast box 
on to the wire cloth, the fibres have a natural tendency 
to set themselves with their lengths parallel with 
the flow. Were this permitted to pass wholly un- 
checked, the resulting paper would be dispropor- 
tionately weak as tested at right angles to its length. 
Hand-made paper is as strong in one direction as 
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Fig. 67—SHAKING ARRANGEMENT 


the other because the vat-man, by shaking the 
mould in a certain manner, causes the fibres to felt 
together at all angles. The equivalent of this shaking 
motion has to be given to the wire cloth of a Four- 
drinier, but it must be confessed that in no instance 
is it possible to secure the ideal result achieved by 
the hand maker. The best machine-made paper, 
for which we personally have test results, has a cross 
strength only equal to 66 per cent. of the strength 
lengthwise. Several others approach this figure, some 
are round about 10 per cent. less, others show a 40 per 
cent. ratio between the strengths, while one shows 
a ratio of only 34 per cent. 

This departure from perfection is really not of 
much practical importance, for so long as the cross 
strength is sufficiently great, it rarely matters whether 
the strength lengthwise is equal to it or greater. The 
object of shaking may be said not to be to produce 
equality of strength, but to obtain a cross strength 
of the required ameunt. 

Many methods of imparting the “shake” to the 
wire cloth have been tried. In practice what it works 
down to is this :—The ends of the wire cloth frames 
next the couch rolls are supported on vertical pivot 
pins, while the breast roll ends of the frames are 
supported flexibly in such a way that they may be 
vibrated horizontally through an amplitude of about 
ijn. at a rate of two or three hundred vibrations per 
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minute. The shake thus gradually decreases in 
amplitude towards the couch roll end, at which point 
it becomes zero. A common method of supporting 
the wire cloth frames in order that this shake may be 
communicated to them is to hang the breast roll 
ends on bronze or other plate springs—see the sketch 
Fig. 67. The vibration is communicated to the frames 
by means of rods and a small crank on an overhead 
shaft provided with a plain—not stepped—belt cone 
whereby the speed of vibration may be varied. Fig. 68 
shows diagrammatically another form of shaking 








Fig. 68—SHAKE” ADJUSTMENT 


arrangement whereby both the speed and 
amplitude of the vibrations may be adjusted. 

In other instances the frame is supported at short 
intervals throughout its entire length on “ needles,” 
that is to say, on struts having ball ends which 
engage sockets on the underside of the frame and on 
the floor. 

To provide for the shake the frames, as we have 
said, work on vertical pins at the couch roll end. 
In most cases it will be found that these pins are 
themselves carried on members which are mounted 
on horizontal pins, so that, in effect, the couch roll 
end of the frame is supported on a universal coupling. 
The reason for this is that the breast roll end has to 
be capable of being adjusted vertically so that the 
wire cloth may be given the best amount of inclination 
to suit the quality of paper being made. 

It may be explained here that some time ago 
patent rights were granted in this country to a 
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the wire cloth. As soon as the two are equal, the 
waves die out and the stuff spreads evenly over the 
surface of the wire. It might be possible to overcome 


the difficulty by giving the stuff a ‘“‘ head ’”’ before | 


it flowed on to the wire thus increasing its initial 
velocity. 
best to increase the velocity by causing the stuff 
to flow downhill. This is the explanation of why 
the breast roll end is arranged to be made higher 
than the other. It is clear that if the wire cloth be 
kept horizontal it will take so much longer before the 
wave formation dies out, or, alternatively, by so 
much will the speed of the cloth have to be reduced. 
Either an excessive length of the wire cloth has to 
be allowed for the dying out of the waves or the 
output of the whole machine has to be considerably 
reduced. The important effect of elevating the 
breast roll end of the wire cloth is thus apparent. 
In the case of the Daily Telegraph 134in. machine, 
referred to in our seventh article, the elevation of the 
breast roll end of the wire frame above the couch 
roll end can be adjusted between zero and 6in. 

A detailed drawing of the wet end of a machine 


recently constructed by James Milne and Son, Limited, | 


of Edinburgh, is given in Fig. 69. This drawing, 
besides showing several other interesting points, 
illustrates an improved method of supporting the 
breast roll end. The form of support adopted 
provides both for the accommodation of the shake 
and for the elevation of the breast roll end, of which 
we have spoken above. The side bars of the wire 
frame consist of thick brass tubes 4in. in external 
diameter. Both these tubes are strongly trussed, 
for they are not suppo¢cted from the ground in any 
way except at the ends. At the forward end each 
bar is separately supported on a two-pivot arrange- 
ment of the type already referred to. At the breast 
roll end two cast iron pillars are bolted to the bed 
plate, and each of these supports a hand-adjusted 
sliding head which works against a graduated scale 
on the pillar. Two plate springs 4in. wide by jin. 
thick connect each sliding head with the end of the 
corresponding tubular side bar. 

Small adjustments of the inclination can with this 
arrangement readily be made while the machine is 
running. If the elevation required is considerable, 
the machine has to be stopped, for it will then be 
necessary to adjust the vacuum boxes to suit the new 
position of the wire cloth. The two vacuum boxes 
are supported by a pair of horizontal bars, the ends 
of which embrace standards provided with a screw- 
thread and nuts. By these means it is possible to 
incline the vacuum boxes similarly to the wire cloth. 
The dandy roll brackets and the forward pair of 
deckle strap pulleys are carried on the vacuum box 
supports. The intermediate and rear deckle strap 
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In practice, however, it seems to be found | 





on its return side, consisting of a water spray, a Gin, 
| copper roll and-a wooden scraper, will be noticed 
| beneath the vacuum boxes. 

By reference to Fig. 69, it will be seen that the 
wire of a Fourdrinier passes at one end round the 
breast roll and at the other round the lower couch 
|roll, that on its top stretch it is supported by a 
series of tube rolls and the upper surface of the 
vacuum boxes, and that on its lower or return side 
it passes over or under two or more wire rolls and 
usually a wash roll. Of all these rolls not onw is 
provided with end flanges between which the wire 
might run and by which it might be held from moving 
from one side to the other. The vacuum boxes 
are likewise not provided with flanges. So far as 
we know, there is no mechanical difficulty to be faced 
in providing these flanges, but they would be quite 
unpractical, and on no machine which we have seen 
or know of are such flanges to be found. 

Yet the tendency of the wire to run or creep over 
towards one side or the other is quite marked, and 
must, of course, be prevented at all costs, or the 
machine would at once break down. The slightest 
irregularity in any of the rolls either in their diamet«r 
or in their alignment, and many other causes, will 
result in the wire cloth leaving its central positici.. 
In practice it is found that the wire has a tendency 
one moment to move towards one side of the machine 
and the next towards the other. 

The simplest and best method of preventing this 
objectionable habit seems to be not to provide 
flanges on the various rollers but to fit a device know 1 
as a wire guide. This device acts in conjunction wit|i 
a guide roller over which the wire passes after leaving 
the last vacuum box and before reaching the couc!: 
rolls—see Fig. 69. The wire is driven by, and— in 
nearly every instance—solely by, the lower couch 
roll. It is found quite possible and to be best to guide 
the whole round of wire from a point situated on the 
upper stretch close to the couch rolls. 

At the guide roll the wire hitherto travelling in 
a substantially horizontal plane dips down at a fair 
angle to the couch roll. The spindle carrying the guide 
roll on the far side—as seen in Fig. 69—is mounted 
in a bearing which can swive! upon a central vertical 
pivot. The front journal can move horizontally 
either to the left or right. The guide roll can thus 
be set at an angle across the machine on either side 
of its central or neutral position. With the guide 
roll in the neutral position, let the wire creep over to 
the front of the machine, that is, the near side in 
Fig. 69. Move the front journal of the guide roll 
to the left. The wire will respond by creeping back 
to its central position. Similarly, if the wire creeps 
over towards the back of the machine a movement 
of the front guide roll journal to the right will bring 
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German for a method of working in which the breast 
roll end of the frame could be raised by as much as 
14in. or 15in. above the other. The granting of the 
patent was contested successfully in the Courts, for 
it was established that for many years it had been 
the common practice in certain mills to work with the 
wire cloth in other than a horizontal position, although 
the elevation given to the breast roll end was at that 
time not usually as great as that contemplated in 
the patent. 

If the stuff as it passes from the breast box on to 
the cloth be observed, it will be seen that for the 
first 4ft. or 5ft. of its travel on the cloth the flow 
forms into waves fairly persistent in size and position, 
but gradually dying out towards the end of the length 
named. The explanation is to be found in the fact 
that it takes this distance of 4ft. or 5ft. before the 
velocity of the flowing stuff can rise to the speed of 








pulleys and the breast roll are carried on the tubular 
side bars, while on the trussing beneath these bars 
two of the guide rolls for the return of the wire cloth 
are journalled. All these parts, therefore, partake 
of the adjustment of the inclination. The copper 
‘* save-all ”’ tray beneath the wire cloth is separately 
supported from the ground and remains stationary. 
Before leaving Fig. 69, we may call attention to 
the method which it shows of adjusting the pressure 


of the upper felt-covered couch roll against the lower | 


brass-sheathed roll. It will be seen that the pressure 
is produced by weighted side levers and is under the 
control of a hand wheel whereby it may be relieved 
when the machine is idle. On the top of the upper 
roll there is to be seen a wooden scraper or “ doctor,” 


which, together with a water spray, serves to keep | 


the felt surface clean and free from adhering particles 
of fibre. A cleaning arrangement for the wire cloth 





Fig. 6-—-WET END OF A TYPICAL FOURDRINIER—JAMES MILNE 


the wire back to its normal course. The reasonTfor 
this action of the guide roll is clear on a little reflection. 
According as the front end of the guide roll is moved 
to the left or right, so is the tension increased or 
decreased in the front edge of the wire cloth relatively 
to that in the back edge. The wire tends to move 
over towards that side in which the tension is least. 
The object of a wire guide is to effect automatically 
the movement of the guide roller so as to check the 
creeping of the cloth in the above manner. There 
are many forms of automatic wire guides on the 
market. We illustrate one form, known as the 
‘**Sciennes”’ wire guide, and made by Bertrams, 
Limited. In Fig. 70, A is the front end of the guide 
roller, the horizontally movable journal of which 
is contained within the bracket B. This bracket, 
suitably supported, has a forked lower end through 
which a right-hand square-threaded spindle C passes. 
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Between the forks a tapped wheel D works on the 
spindle. The edges of this wheel are serrated as shown. 
A double pawl piece, in the form of a horseshoe, 
is designed to engage the serrations. This pawl 
yiece is constantly reciprocated in a vertical direction 
by means of the parallel motion E and an excentric F 
fixed to the end of the guide roll spindle. The 
pawl piece is connected by a stout piece of brass 
wiro G to one arm Of a bell-crank lever H, the other 
arm of which supports on a screw a flat bar of wood J. 
This bar carries in @ vertical brass spade K situated 
close up to the edge of the wire cloth. 

\Vhen the wire creeps over towards the front, it 
presses on the spade K and through the members 


rolls and over the cylinders that the end of the web 
should have a “ tail end,” that is to say, should be 
brought to a point so that the machine-man may 
readily take hold of it. An apparatus, patented 
some considerable time ago by Mr. John Greig, the 
manager of the Daily Telegraph mills at Dartford, 
and made by Bertrams, Limited, of Edinburgh, 
permits this tail end to be readily formed by 
mechanical means. 

The apparatus referred to is known as Greig’s 
spray cutter, and is illustrated in position in Fig. 71. 
A brass tube A is fixed across the wire frame at a 
point just after the last vacuum box and before the 
couch rolls. This tube is slotted from end to end 

















Fig. 70—THE SCIENNES WIRE GUIDE—BERTRAMS 


H and G throws the right-hand pawl into engage- 
ment with the serrations on i's side of the wheel D. | 
The reciprocation of the pawl piece then causes the | 
wheel to rotate and move on its screw towards the 
left, carrying with it the bracket B. The bar J extends 
right across to the other side of the wire and there 
carries a second spade. This spade causes the left- 
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Pig. 71—GREIG’S SPRAY CUTTER—BERTRAMS 


hand pawlto come into action with a reverse result, 
when the cloth creeps towards the back of the machine. 

_When a Fourdrinier machine is being started up 
either at the commencement of a week’s run or after 
an accidental breakage of the web, it is very desirable 
in order to facilitate leading the paper through the 


| by means of the hosepipe in the direction from B 

to C. 
| diagonally, as at D, by the force of the jet issuing 
| from the nozzle. 
| broad or sharp by varying the speed at which the 


| is as yet not dry and is, therefore, weak, it is not 


| rotation solely to the pull of the paper. Ball bearings 


| of some trouble when the web is being led through 





on the underside and guides and supports a sliding 
nozzle the point of which lies at about 2}in. above 
the surface of the paper as it passes forward below the 
pipe on the wire cloth. The nozzle is connected by a 
small-bore rubber hose-pipe with the water supply. 
When it is required to form the tail end, water is 
turned on and the nozzle is pushed across the machine 


The paper being as yet quite soft, is cut 
The tail formed can be made 


jet is traversed within the brass pipe. 

A slightly different form of water cutter, but one 
acting on the same principle as the above, is indicated 
in Fig. 69. 

The leading rolls over which the paper passes at 
the wet end present one of the many minor problems 
to be solved by the designer of the perfect. Fourdrinier. 
It is obvious that as the paper passing over these rolls 





Fig, 72—POWER DRIVEN LEADING ROLL—BERTRAMS 


altogether desirable that we should trust for their 


help considerably, and are commonly adopted. But the 
undriven leading roll, even when so provided, is a source 


the machine at the start of a fresh spell of work. 
The rotation of each roll has to be started by hand 
for the strength of the paper may not be sufficient 
to provide the pull required during the period of 
acceleration, although it may be sufficient to keep 
the roll rotating once it is started. 

Under the circumstances it is natural to find that 
many attempts have been made to drive the leading 
rolls by power. It might be thought that, if they 
were driven positively, as by gearing, from the 
adjacent press roll or other driven part of the wet 
end, matters would prove satisfactory. Such, we 
understand, is not the case, and most attempts to 
drive leading rolls positively have proved failures. 

Under Bertram and Milne’s patent, Bertrams, 
Limited, have introduced a form of power-driven 
leading roll for which complete success is claimed. 
This roll is illustrated in Fig. 72. It consists of a 


This spindle is driven by belt at a slightly higher 
rate than would be required to give the roll if it were 
fixed to the spindle a peripheral speed equal to tie 
speed of the paper. The roll is rotated solely by the 
friction produced on the spindle by its own weight. 
When the paper is being led through, the end of the 
web is laid on top of the leading roll. This at the 
moment is rotating as fast as its spindle and, therefore, 
pulls the slack of the paper forward. As soon as the 
slack has been disposed of, the pull in the paper 
reduces the speed of the roll against the friction 
drive to the appropriate peripheral amount, where- 
upon the roll settles down to assisting the paper 
along. This type of roll, it is claimed, is particularly 
suited for high-speed machines and for machines 
turning out thin and tender paper. Existing rolls, 
we understand, can readily be altered to this system. 








COAL MINE SAFETY COMMITTEES. 


Ir is possible to learn some useful lessons from the 
Colonies. One of them, which may be of special interest 
to the Scottish coal-mining community, relates to Safety 
Cummittees. Some particulars are available, the Ontario 
Chief Inspector of Mines, Mr. T. F. Sutherland, having 
discussed schemes in operation before the Canadian Mining 
Institute. It appears that, in an effort to reduce accidents 
within the past three years, several Ontario mining com- 
panies have formed safety departments. In some cases 
the department is in charge of a safety engineer, in others 
a mine jnspector is appointed who works in conjunction 
with the mine manager; others again have appointed safety 
committees. 

The mine inspector has an office close to the chief exit 
from the mine, and in this case the miners as they leave 
report holes blasted and any missed or cut-off holes. 
Between working shifts the inspector makes a complete 
tour of the mine and inspects each working. Missed holes, 
&c., he may discover are indicated by a red flag left for 
that purpose and reported to the incoming shift with 
instructions as to what must be done. All other dangers 
are shown by red flags, which cannot be misunderstood 
where verbal instructions may, and when the danger has 
been removed the flags have to be returned to the inspector, 
who, in addition to his daily inspections, makes a general 
tour of the whole mine once a week, examining ali the 
plant, &c. Every man going on duty passes under the 
inspector’s observation, enabling everybody to know 
before going below the conditions existing at their place 
of work. Mr. Sutherland says that efficiency is increased. 
the dominant feature of the system being that careless- 
ness will not be permitted, and when carelessness is over- 
come a large factor of danger is eliminated. 

Where the safety committees are formed there is a 
regular oversight of the mine, and dangerous points 
discovered have the immediate attention of the committee 
concerned. Every fortnight all the committees, meet 
and discuss with the manager the practices and conditions 
which appeared to them unsafe, suggestions for improve- 
ments in methods being the result. The manager of the 
mine says the practice “‘is a saving of time and money 
both to the employer and the employee.” 











ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters: Chester House, Eccleston-place, 5.W. 
ORDERS FOR WEEK COMMENCING NOVEMBER 2%ru, 
1915 


By Lieut.-Colonel C. B. Clay, V.D., Commanding. 

Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 
Monday, November 29th.—Sections 1 and 2, Technical ; Sec- 
tions 3 and 4, Squad Signalling Section and Recruits. 
Tuesday, November 30th.—School of Arms with Architects 
Corps, 6.0 to 8.0 p.m. 

Wednesday, December 1st.—Opening of New Headquarters, 
6.25 p.m. (See below.) 

Thursday, December 2nd.—Sections 3 and 4, Shooting. 

Friday, December 3rd.—Sections 3 and 4, Technical ; Sections 
land 2, Squad Signalling Section and Recruits. 

Sections for Technical Drill parade at Headquarters, London 
Electrical Engineers, 46, Regency-street, S.W. 
Sections for Shooting parade at Miniature Range. 
Unless otherwise ordered all parades at Chester House. 
The opening of the New Headquarters takes place on Wednes- 
day, December Ist, at 6.25 p.m. All members are requested to 
attend in uniform if possible. 
Members are requested to bring as many recruits as possible 
on this occasion, 
Members who have not yet been measured for their uniforms 
must call at Samuel Brothers, Ludgate-hill, as soon as possible 
for this purpose. 
Volunteers for trench work on Sundays are requested to give 
early notice to their Section Commanders. 
Members desirous of applying for commissions in the technical 
branches of the Army should apply immediately to the Com- 
mandant or Adjutant, who will give them all the information 
they require. 

E. G. FLEMING, 
Company Commander and Acting Adjutant. 

Arrangements have now been made for sharing headquarters 
with the 4th Battalion City of London Regiment (Architects’ 
Corps). The premises comprise a spacious drill hall, and above 
this are the necessary offices for providing for mess-rooms, 
common room, orderly room, canteen, &c. Through the 
kindness of Mr. A, Campbell Swinton, F.R.S., the Corps has 
received a present from Messrs. Crompton and Co. of a new 
Admiralty pattern searchlight, of which they are justifiably 
proud. ‘This is being erected on the premises of the London 
Electrical Engineers (T.F.), where the necessary instruction 
will be given. Several men have already qualified in this 
branch, and parties are engaged each week-end on important 
work in connection with the defence of London. Under these 
auspicious circumstances, and with these comfortable and 
excellent premises for headquarters, the Corps should prove 
attractive to all suitable men who wish to serve their country. 
The Corps will only accept as new members those who are over 
military age, or disqualified by reasons of health, or who are 
engaged on war work, and who are not allowed by the Govern- 
ment on that account to enlist in the forces, but whose training 


in this Corps would fit them to take part in the defence of the 
country in the event of a raid by the enemy or any other emer- 
gency, and would also fit them to volunteer as trained men for 





brass or copper tube provided with removable ends 
and mounted loosely on a through-going spindle. 





service overseas if such a necessity arose at a later period in 
the war, 
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A TEMPORARY ELECTRIC GENERATING STATION AT BIRMINGHAM 











Fig. 1—THE SITE: ON FEBRUARY: Ist 





Pig. 2—CONDITION 





OF WORK ON MARCH ist 











Fig. 3—CONDITION OF BUILDING AND OF COOLING TOWERS ON MAY 3ilst 


A TEMPORARY GENERATING STATION AT | 
BIRMINGHAM. 

For a long time past the Birmingham Corporation 
electricity undertaking has been making rapid pro- 
gress, and when the war broke out a new and import- | 
ant scheme was in hand. The preliminary work | 
had been begun on a 100,000 kilowatt station in the | 
Nechells district. It was intended to build the plant 
by degrees, and to link it up with the existing system, | 
but when the war came the Treasury was unable to 
grant the loan for the first section then under construc- 
tion. For the contracts already let, however, a sum 
of £105,000 was sanctioned, and with this it was 
possible to construct the foundations, the canal | 
basin, cooling ponds, and the building steel work. 
It was realised quite clearly, however, that this 
winter’s load could only be dealt with by installing 
new pliant. At the time of writing, Birmingham, 
or rather Greater Birmingham, comprising a total 
area of 68 square miles, is supplied by three generating 
stations, all of which are full of plant. No new 
machines could be installed in any of these stations, 
and the chief engineer, Mr. R. A. Chattock, was there- 
fore compelled to consider what could be done in the 
way of erecting a temporary station on the new 
Nechells site. It was eventually decided to erect a | 
temporary building on one corner on this piece | 
of land adjacent to a large destructor station 
belonging to the Birmingham Corporation. For 
this purpose the Treasury granted a loan of over 
£100,000, a sum which would enable a_ 10,000- | 
kilowatt temporary station to be built. Con- | 
tracts for the work were let last February, and at | 
the time of writing the station is practically complete. | 














noticed that the switch house is quite separate from 
the engine-room, being on the opposite side of the 
roadway, which leads to the dust destructor. The 
foundations for the temporary station have been 
constructed on simple and inexpensive lines. The 
sub-soil consists of ash from 5ft. to 7ft. deep, which has 
accumulated steadily during past years. Over this 
sub-soil concrete rafts, composed of steel grillages 
and reinforced concrete varying in depth from lft. 
to 2ft. 6in., according to the nature of the load to be 
carried, were floated. The weight of the steel struc- 
ture is distributed evenly over the steel grillages. 
As the drawing, Fig. 5, shows, the site is bounded by 
the Birmingham and Warwick Junction Canal and 
a branch line of the London and North-Western Rail- 
way, which is on a high embankment, and by the 
dust destructor. Between the entrance gates and 
canal is a broad roadway 32ft. wide, and at right 
angles to this road is the inclined cartway carried on 
arches, which serves for the delivery of refuse to the 
tipping platform of the destructor. These roads 
could not be disturbed, consequently the boiler-house 
and engine-room had to be arranged on one side of the 
roadway, and the switch house, battery room, and 
offices on the other side. Five cooling towers, it will 


| be noted, have been erected on the piece of ground | 


between the railway embankment and the power- 
house buildings. A passage-way under the inclined 
roadway connects the switch room with the engine- 
room. The generator cables pass through another 
arch near the foot of the roadway. 

The buildings are composed of a steel frame-work 


covered with an asbestos corrugated sheeting, which 
forms the roof and the walls. This material was 





It is intended, after hostilities are ended, to proceed | adopted mainly in order to avoid the compara- 
with the large permanent building. The plant will! tively high maintenance cost of corrugated iron. 
ultimately be transferred into this building, and the |The dimensions of the engine and_boiler-house 
additional machines will be purchased as required, | together are 92ft. by 124ft. wide. The _boiler- 
the ultimate capacity being, as we have already said, | house contains six marine type boilers built and | 
100,000 kilowatts. The temporary building has been | erected by Babcock and Wilcox. Each boiler has 
designed with a view to re-ereeting as far as possible | a heating surface of 5336 square feet. Three of these 
all the parts on the new site. boilers are erected on one side of the boiler-house | 
The rapidity with which the work has been carried | and three on the other side, as shown in drawing 
out is shown in Figs. 1 and 4, which illustrate respec- | Fig. 5. To each boiler is fitted two chain grate 
tively the site on February Ist, March Ist, May 31st, | stokers of the drop link type, each 14ft. long and 8ft. 
and July 19th. Fig. 5 is a drawing showing the| wide. Each boiler is also fitted with a superheater, | 
general lay-out of the plant, from which it will be! which increases the steam temperature by 250 deg. 





Fig. 4—CONDITION OF BUILDING AND OF COOLING TOWERS ON JULY 19th 


The steam pressure is 205 lb. per square inch. Large 
coal bunkers, each capable of holding 20 tons of coal, 
are carried upon transverse girders. These bunkers 
are arranged in two rows, and above each row is an 
electrically operated telpher, which picks up coal from 
the barges in the canal and carries it to the bunkers. 
The telphers, which handle 10 ewt. of coal at a time, 
are run from the boiler-house building over the open 
space between the boiler-house and canal on a gantry 
extending out well over the canal basin. For the 
removal of ashes a passage-way has been built at the 


| back of each row of boilers. Ashes are raked out at 


the backs of the boilers on to trolleys on runways and 
wheeled into the open. 

Induced draught plant of the Pratt type is erected 
upon the staging which supports the coal bunkers. 
There are four steel chimneys, each serving for a pair 
of boilers, and each having an induced draught fan 
driven by a 65 horse-power motor. The lower 
parts of the chimneys and one of the motor-driven 
fans complete is shown on page 506. There are three 
feed pumps with a capacity of 25,000 gallons per hour, 
one of the reciprocating type, and two of the centri- 
fugal turbine driven type of the same capacity. These 
pumps, asthe drawing Fig. 5 shows, are placed at the 
end of the boiler-house, remote from the canal. The ex- 
haust steam from these pumps, as well as that from the 
turbines driving the condenser auxiliaries, is supplied 
to ejector heaters in the feed-water tank. It was 
not permissible, in view of the necessity for reducing 
the weight on the foundations, to erect economisers 
overhead, but when the permanent station is built 
economisers will be provided above the boilers. 

In the engine-room two 5000-kilowatt 5500-volt 
25-cycle Westinghouse turbo-alternator sets have 
been erected. As there is no basement to the engine- 
room, the condensers and air filters have been erected 
on the same level as the turbines and alternators. 
The condenser auxiliaries, however, have been placed 
4ft. below the engine-room. These auxiliaries consist 
of the circulating pump and air and water extraction 
pumps, all of which are driven by a small Westing- 
house impulse turbine running at 2500 revolutions per 
minute. The steam exhaust from these small 
turbines may either be led into one of the stages of 
the main turbines or into the ejector heaters in the 
feed tank. An illustration is given on page 506 
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showing two of the condensers in position and also 
one of the turbo-alternators and an air filter. Each 
condenser contains 14,000 square feet of cooling 
surface. The circulating water, which is obtained 
from the town’s supply and not from the canal, 
as the price asked for drawing it from the latter 
<ouree was excessive, is cooled by five cooling towers 
made by the Davenport Engineering Company, of 


Firing f 
Cr 
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Refuse Destructor 


resident engineers and shift engineers. There is 


portion of the switch-house. For supplying continuous 
current for the trip circuits of the switchgear and for 
emergency lighting a small battery has been installed. 
At one end of the switch building are offices for the 


also a workmen’s mess-room and lavatory accommo- 
dation. 
A 17-ton hand-operated travelling crane has been 
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battery. The coal-handling tclpher was supplied 
by Herbert Morris, Limited, of Loughborough; 
the structural steel work for the building and the 
coaf bunkers, &c., by E. C. and J. Keay, Limited, 
of Darlaston; the feed pumps by Clarke, Chapman 
and Co., of Gateshead, and the Worthington Pump 
Company, of London; the ejector heaters by Holden 
and Brooke, of Manchester; and the pipe work by 
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Fig. 5—PLAN OF TEMPORARY ELECTRIC GENERATING STATION 


Bradford. They have been erected on a ferro- 
concrete raft, which forms the bottom of the cooling 
water pond, which is 4ft. deep. The towers are 
wooden structures about 100ft. high, and each weighs 
about 114 tons and is designed to cool 200,000 
gallons of water per hour from 100 deg. Fah. to 75 deg. 
Fah. The towers are shown in the course of construc- 
tion and complete in Figs. 3 and 4 respectively. 
The circulating water is drawn from a sump, 56ft. 
by 15ft. by 11ft., in the cooling pond by a pipe which 
passes under the roadway into the engine-room. 
Circulating pumps running at 525 revolutions per 
minute and driven through gearing by the condenser 
auxiliary turbines pump the water through a system 
of overhead piping to the cooling towers. On over- 
load each turbo-generator will deliver 6250 kilowatts. 

For cooling and cleansing the air delivered to the 
turbo-alternators two wet filters are used. One 
is of the rotary drum type, made by Heenan and 
Froude, and the other is a jet or mist filter, made 
by the Sturtevant Engineering Company. The 
former is capable of dealing with 25,000 cubic feet 
of air per minute and offers a resistance of from 
din. to .45in. water gauge. A one horse-power 
motor drives the revolving drum. The water for the 
sprays of the other filter, which deals with a similar 
quantity of air, is supplied to the filter by a four 
horse-power motor-driven centrifugal pump. The 
speed of the main generators is 1500 revolutions per 
minute. At the outside end of each generator is 
a small exciter. 

As this station is to work in parallel with the 
other stations which supply current to the Bir- 
mingham area, some large reactance coils have 
been provided to limit the current in the event of 
short-circuits. These reactances, having a pressure 
across their terminals equal to approximately 5 per 
cent. of the normal star voltage, are placed in a corner | 
of the switch-house, and they consist of three single- | 
phase choke coils per machine. They are oil insulated | 
and self-cooled, and the outer construction is similar | 
to that of a shell type transformer. The switchgear 
was made by the B.T.H. Company, and is shown in the 
course of erection on page 506. Itis of the cellular | 
remote-control pattern, with a single set of bus- | 
bars. _ For the generator circuits motor-operated oil 


erected in the turbine room. This crane is only 
suitable for lifting the lighter parts of the generating | 
plant, the heavier parts having been worked into 
position by hydraulic jacks. Owing to the limitations 
imposed by the steel structure of the buildings, it | 
was not possible to install a more powerful crane, 
but when the permanent building is finished an 








Fig.6—THE BOILER HOUSE, OCTOBER 5th 


electric crane will be provided which will be capable, | 
of dealing with all the heavy paris. At the end of | 
the turbine room, next to the inclined cartway leading 


| the national call. 
| dealt in detail with the work done by the Institution under 


Foster Bros., Limited, of Wednesbury. The contrac- 
tors for the foundation work were J. J. Shardlow, of 
Leicester, and for the walls and roofing Thompson 
and Hughes-Jones, of London. 

The work has been carried out under the direction 
of the chief electrical engineer, Mr. R. A. Chattock, to 
whom we are indebted for assistance in preparing 
this article. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


PRESIDENTIAL ADDRESS. By CHARLES P. SPARKS, 
President.* 

Before dealing with the main subject of my address, I 
propose referring to three points :— 

(1) National Service——The last presidential addresst 
called attention to the importance of every individual 
member working “‘ in the best way he can for the good of 
King and Country.” After fifteen months of war on an 
unprecedented scale the present need is not less urgent, 
the last recruit and the last round of ammunition being 
the deciding factor. While the bulk of our 7000 members 
are engaged in maintaining the public services or, directly 
or indirectly, the manufacture of munitions of war in 





| comparative safety, our hearts go out to the 1150 members 


of the Institution who are on active service in answer to 
The last annual report of the Council{ 


the able direction of my predecessor, and it is the earnest 
desire of the Council to take all possible steps to enable 
our organisation to be of still further use in the national 
service. 

(2) The Institution.—I take this opportunity to impress 
upon all the younger members of our profession the import- 
ance of joining the Institution, not only as a means of 
education throughout their professional life, but to enable 
them to keep in touch with the leaders of the many 
branches of our industry. I know of no more important 
step in my professional life than the benefits received from 
becoming a member of this Institution—then the Society 
of Telegraph Engineers and Electricians—in 1885. 

(3) Necessity for Manufacturing Profit.—As one-half of 
my career has been spent in the manufacture of electric 


| supply plant, and the other half as engineer to electric 
| supply undertakings, I desire to say a few words on a 


subject of special interest to all sections of the Institution. 
It is sometimes suggested that commercial matters should 
not be dealt with by engineers, who should confine them- 
selves to technical questions. I disagree with this view, 


switches are used, and for the two trunk feeders and six | to the dust destructor, a motor generator set and | and believe that the commercial engineer is just as much a 


main feeders, solenoid-operated switches. The switch | 
structure itself is composed of moulded stone cubicles | 
provided with steel doors. The operating panels, 


which are of enamelled slate, are placed in a separate | also for the station lighting and for charging the | 


rotary converter have been erected for the supply | 
of continuous current for driving the induced draught | 
fans, the stoker motors, coal-handling telphers, and 


recognised member of our profession as a pure scientist. 
* Delivered November 18th, 1915. Abstract. 

+ Journal I.E.E., vol. 53, p. 1, 1915. 

t Ibid., vol. 53, p. 722, 1915, 
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Now, as to the acceptance of the lowest tender, whether 
it be British or foreign, it must always be remembered that 
the onus of development and the successful carrying, out 
of a contract is borne by the contractor, and that if a 
reasonable margin of profit is not securéd, the contractor 
cannot in the long run do his duty by the purchasers. 
First, the contractor is crippled, being unable to make 
provision for development, since without profit new capital 
cannot be attracted ; but, what is more serious, provision 
cannot be made for improvements, without which we 
cannot keep pace with our world competitors. No industry 
has suffered more from competition than our own, and 
the continued acceptance of the lowest tender in the past 
has so limited the resources of certain sections of the manu- 
facturing industry that only a minority, of manufacturers 
have been able to make a reasonable return to their share- 
holders, and, owing to the restricted profits in recent years, 
inadequate amounts have been spent on developing new 
inventions. The national interest would be better served 
by encouraging private enterprise to develop invention, by 
allowing manufacturers a reasonable margin of profit, than 
by securing—for the moment only—slight fractional 
reductions in the costs of public service undertakings 
through acceptance of the lowest tender, which is not 
always necessarily the most favourable. 


ELECTRICITY SUPPLY. 


I propose to follow the examplé of many of your past 
presidents by reviewing the position of that section of the 
industry with which I have been closely associated :—(1) 
The effect of legislation on our industry ; (2) electricity 
supply in the Metropolis ; (3) the main engineering features 
which have contributed to improved results since 1888 ; (4) 
the direction of further progress. 


(1) Errect or LEGISLATION. 


The electric supply industry became possible by the 
invention of the carbon-filament lamp in 1879 by Sir 
Joseph Swan in England and Mr. T. A. Edison in the United 
States. 

The even greater possibilities for the distribution of 
power by employing electric motors had been demon- 
strated by Gramme in 1873, but were not recognised until 
many years after the electric supply business had been 
established, primarily to supply electricity for lighting. 

No industry received earlier recognition by Parliament 
than ours. Unfortunately, the advantages of encouraging 
private enterprise were disregarded. In the case of gas 
supply, after competition had been tried over a long period, 
monopolies were granted to private enterprise to supply gas 
over large areas, the price being controlled by a sliding 
scale connecting the price of gas and dividends. This 
method of operation has resulted in the greater part of the 
Metropolis being supplied by two gas companies repre- 
senting the amalgamation of nineteen smaller undertakings 
—the Gas Light and Coke Company supplying an area in 
and around London of 125 square miles, from six main 
stations all supplied in bulk from the main down-river 
station at Beckton, 12 miles from the centre of the Metro- 
polis. Under this method of control, gas is supplied at a 
low price, at the same time allowing the gas companies to 
earn such dividends that there has been little difficulty in 
financing the undertakings. 

In spite of this precedent, Parliament in passing the 
Electric Lighting Act of 1882 decided that the unit of area 
in the case of our industry should be a parochial one. 

In 1882 the (London) Metropolis of 117 square miles 
was divided into 42 local government areas—since amended 
by the London Government Act of 1899 to 29. In each 
of these areas the Local Authority had the first right to 
supply electricity, and could obtain without difficulty a 
provisional order giving perpetual rights ; but if a com- 
pany wished to supply an area, it could only do so by 
obtaining either a licence for seven years by consent of 
the Local Authority, or, subject to the approval of the 
Board of Trade, a provisional order for twenty-one years, 
with a chance of renewal for seven-year periods, the under- 
taking being liable to purchase by the Local Authority on 
terms most unfavourable to the operating company. 

In consequence of this enactment, by the end of 1888 
public supply was being given by only three companies 
under licences in Great Britain, and no supply was being 
given under any provisional order, the number of orders 
and licences issued up to the end of 1888 being as follows :— 
Provisional Orders. Licences. 
Company ee SR ee ee ee ad 

Local Authority Se ee ee, | ee ae 

The effects of legislation in thus stifling the new industry 
in Great Britain were far reaching. Our American and 
continental competitors seized the opportunity to forge 
ahead in developing this new industry, which they had 
placed on asuccessful commercial footing. In the meantime 
manufacturers in Great Britain, unable to proceed with the 
equipment of undertakings operating under statutory 
powers, had either to turn their attention to the equip- 
ment of separate works with lighting and power, or to 
operate without statutory powers by using overhead wires, 
permission for these being secured by private wayleaves 
of uncertain tenure. By this method of development the 
electric supply industry was started on unsound lines in this 
country, and the effects of this false start are still felt. 

Many attempts were made to modify the Act of 1882 
and to secure similar terms for our industry to those 
possessed by the gas companies, but although the Local 
Authorities had done nothing to develop the powers con- 
ferred on them by the Act of 1882, the municipal interest 
was too strong to allow private enterprise a fair field in 
spite of the efforts of Lord Thurlow, the Earl of Crawford, 
and many other public men, and of the strongly worded 
petitions of the Institution of Civil Engineers and our 
Institution—then the Society of Telegraph Engineers and 
Electricians. 

The Act of 1888 modified the Act of 1882 in four import- 
ant particulars :— 

(1) It doubled the life of private undertakings by extend- 
ing the period of franchise from twenty-one to forty-two 
years, with possible periods of extension of ten years in 
place of seven. 

(2) It modified the terms of compulsory purchase, but 
still left them sufficiently ambiguous to make it difficult 
to extend private undertakings during the latter years of 
their franchise. ; , 





(3) The consent of each Local Authority was required 
before the Board of Trade granted any provisional order, 
the Board of Trade being empowered to dispense with such 
consent on special grounds. 

(4) A Local Authority or another company might obtain 
a competing provisional order in the area of any operating 
company. 

In spite of many efforts another twenty-one years had 
to lapse before further general legislation was secured. 

The Act of 1909 gave substantial concessions, namely :— 

(1) The right of compulsorily acquiring land for power 
stations. 

(2) The power to break up streets outside the area of 
supply, rendering it possible for the first time to place the 
power station outside thie area supplied. 

(3) The power to give supply in bulk. 

(4) The right to supply railways, tramways, &c., outside 
the area of supply. 

(5) Association between supply undertakings. 

(6) The prohibition of unauthorised undertakings 
competing with statutory undertakings. 

Following the Act of 1888 a large number of applications 
were made by companies for powers to supply the more 
central area of the Metropolis. Before deciding which 
Provisional Orders should be reported to Parliament, the 
Board of Trade in March, 1889, appointed Major Marindin, 
R.E., to hold an enquiry and report on the whole question. 

Several of the companies applied for powers to supply 
large areas. Among these was the London Electric Supply 
Corporation, Limited, which, in addition to desiring 
powers to supply in a number of districts, wished to secure 
general powers to supply in bulk to any Local Authority 
which desired to distribute electricity in its own area. 

The bulk of the applications received were from com- 
panies which proposed to supply low-pressure continuous 
current from a number of generating stations. 

The main results of the Marindin Enquiry were :— 

The splitting-up of London among a number of separate 
undertakings, each with one or more generating sta*ions, 
the majority operating with low-tension continuous 
current although it was known that the limiting distance for 
transmission from continuous-current stations was at that 
time half a mile. The main technical reason for this 
decision was the unsuitability of the alternating-current 
system for motive power, although it was obvious from 
the character of the central area that the demand for 
motive power could never attain important dimensions in 
that part of the Metropolis. 

While immense trouble was taken in settling the method 
of supplying London in detail and in dealing with all local 
questions, the more important question of supplying 
London as a whole was disregarded. 

The Model Order issued after the close of the Marindin 
Enquiry did not deal with the question of system, the 
report stating: ‘‘It would, therefore, be wisest in my 
opinion, to give fair scope to all the proposed systems, all 
of which are capable of being worked, and it may be 
predicted with tolerable certainty that whatever system 
proves itself to be the best under all circumstances will 
eventually be adopted by all.” 

The difficulty and expense of change of sytem was not 
foreseen. In consequence of the decision to split up the 
Metropolis into many areas, when new demands arose for 
electric traction in the areas of several supply undertakings, 
the traction undertakings naturally erected independent 
generating stations. 

Thus badly equipped by legislation, the industry started 
in 1889 to engage in competition with well-established 
gas undertakings operating under perpetual powers. 


Il.—Etectricity SupPLY IN THE METROPOLIS. 


Unfortunately, owing to the legislation previously 
referred to, this area has been subdivided between so many 
electrical undertakings that the question of general supply 
cannot be considered from an engineering point of view. 
The present position arises through a series of initial 
mistakes, and future improvement is more a matter of 
adjusting numerous municipal and other vested interests, 
than an engineering question. 

Since 1882 two names stand out in special prominence 
in attempts to rectify the position. The first is that of 
Mr. 8S. Z. de Ferranti, who advised the group now known 
as the London Electric Supply Corporation, Limited, 
which commenced operations without Parliamentary 
Powers in 1884. This group at the time of the amending 
Act of F888 desired statutory powers to supply in a large 
area in the Metropolis from a down-river station, by means 
of 10,000-volt transmission mains, the pressure being 
reduced at main sub-stations for distribution to consumers 
at low pressure. Powers were also desired to supply 
electricity in bulk to any Local Authority which wished to 
distribute in its own area, Mr. Ferranti basing his scheme 
on the sequence of development which had taken place 
in the case of the gas companies. 

While Mr. Ferranti’s scheme was handicapped by many 
engineering difficulties due to the necessary development 
of large generators, 10,000-volt transmission mains, 
switch-gear, and transformers, it was further hampered by 
the refusal of the Board of Trade to grant bulk-supply 
powers and by allowing competition in the main area 
allocated to this company. 

Owing to the difficulty of co-ordinating the many separate 
interests created by the Acts of 1882 and 1888, and the 
fixed idea of our legislators that all interests were sub- 
servient to the interests of Local Authorities, no serious 
attempt to rectiry this chapter of errors was made until 
1904-5, when Mr. Charles Merz brought forward his 
epoch-making scheme to provide for the future electricity 
supply of this important area. The main outlines of this 
scheme were :— 

The erection of three main power stations to supply 
the Metropolis— 

(a) In bulk to the authorised undertakers then existing ; 

(6) Railways, tramways, and large consumers ; 

(c) Power in detail, and lighting up to 20 per cent. of 
the total supply to individual consumers. 

The area consisted of the Metropolis and certain adjoin- 
ing districts. A maximum price of Iljd. per unit; 
dividends on a sliding scale depending on the average 
price—the average price taken as jd. per unit, with a 
standard dividend of 8 per cent.—if the average price 
exceeded Id. per unit no dividend. 

The Bill as introduced had no provision for purchase. 





During the Parliamentary proceedings terms of purchse 
at the end of forty-two years, or at subsequent periods 
of ten years, on terms more favourable than those in the 
1888 Act, were agreed with the London County Council. 

While Mr. Merz succeeded ‘in getting the Bill of the 
Administrative County of London Company passed by 
Committees of both the Lords and Commons, finally 
securing during the Enquiry the adhesion of all the 
companies and several of the important Local Authorities 
in the area, the great length of the Enquiry left only three 
days for the final stages—usually 1ormal—in the Commons. 
The activity of a few private members sealed the fate of 
this Bill, and, notwithstanding the general benefits that 
would have resulted, the clock was again set back, certainly 
for ten years, the further expansion of the individual 
undertakings rendering the successful development of any 
complete scheme more difficult and more expensive each 
succeeding year. 

At the end of 1888, the electric supply undertakings in 
the Metropolis consisted of four company undertakings — 
three of which were operating without Parliamentary 
powers—no supply being given by any municipal under. 
taking. The four companies in question were as follows :— 

(1) The Cadogan Electric Lighting Company, purchased 
by the Chelsea Electricity Supply Company, Limited, in 
1893. This company supplied consumers in parts of what 
are now the Boroughs of Chelsea and Kensington with 
continuous current at 100 volts. 

(2) The Kensington and Knightsbridge Electric Lighting 


Company, supplying in part of Kensington under licence, 
continuous current being supplied to consumers at 10 
volts. 


(3) Sir Coutts Lindsey and Company, transferred to the 
London Electric Supply Corporation, Limited, in 1889, 
supplying the West End areas in London, including parts 
of what are now the City oi Westminster and the Boroughs 
of Marylebone and Chelsea. The single-phase system was 
used, current being generated at 2400 volts, 83 cycles, and 
consumers being supplied through overhead cables froin 
separate transformers at 100 or 50 volts. 

(4) The Oxford-street Electric Light Company, pur- 
chased by the Metropolitan Electric Supply Company in 
1889, supplying parts of what are now the city of West- 
minster and the Borough of Marylebone. The company 
employed overhead cables, and alternators generating 
current at 2000 volts, 100 cycles, and it supplied individual 
consumers through transformers at 100 volts. 

Six years after the passing of the 1888 Act, ten supply 
companies were operating in the Metropolis, and it was 
not until these undertakings had been established by 
private enterprise that the Local Authorities, who had 
had it in their power since 1882 to secure perpetual rights 
to supply their own areas, commenced their operations ; 
in fact, twelve years after the passing of the 1882 Act 
only one Local Authority was giving a supply in the 
Metropolis. 

In the earlier stages of the industry when the supply 
was almost entirely confined to lighting, the average price 
was 6d. per unit. Ten years later, when the number of 
units sold had increased tenfold, and electricity was 
commencing to be used for other purposes, the average 
price was reduced to 34$d.: whilst after a further period 
of ten years, when the number of units sold had increased 
some twenty-seven times over the 1894 figures, the 
average rate had fallen to slightly under 2d. per unit. 

Progress during the first six years after 1888 was at 
the rate of 2.3 million additional units sold per annum, 
during the next ten years, twelve million additional units 
per annum, and during the last ten years twenty million 
additional units per annum, although the use of the more 
efficient metal-filament lamp increased the light obtainable 
per unit more than threefold. The density of the sales 
for general supply in the Metropolis, apart from those 
for traction, is now about three million units persquare mile, 
forty-five million units being used annually per square mile 
in the area of densest demand. General supply is now being 
given in the Metropolis—an area of 117 square miles—by 
twenty-eight separate undertakings. 

In view of the successful results obtained in this country 
outside the Metropolis by concentration, it is clear that 
London will be divided eventually for electricity-supply 
purposes into a reasonable number of areas, even if a 
scheme embracing the whole Metropolis is not carried 
through. 

The two main difficulties to be met when approaching 
this matter from an engineering point of view are as 
follows :— 

(1) Owing to the large sums invested by a number of 
separate undertakings in small power stations and special 
distributing systems, any comprehensive scheme must 
suffer a disadvantage in the first instance owing to the 
added cost of—(a) New high-pressure network, and (6) cost 
and loss in conversion plant. From past experience, 
distributing systems have been the only part of a supply 
undertaking which has not shown serious obsolesence, and 
there is now every reason to consider the return on the 
necessary expenditure in any new high-pressure network 
over a period sufficiently long to allow the undertaking 
to develop, rather than to look on the immediate result. 

(2) Reliability of supply is of the first importance and 
of far greater importance than the provision of a supply 
at a minimum cost. It is, therefore, argued that it would 
be unsafe to supply the Metropolis from a few stations, 
special objection being taken to any scheme which 
commences by adding one new power station of con- 
siderable magnitude. 

It will be agreed that adequate safety can be secured 
with far less than the present number of power stations 
—thirty-eight in number—and as most of the individual 
undertakings are being, supplied by a single power station 
unconnected with any other undertaking, the general 
safety of supply would be improved if the separate under- 
takings were inter-connected and supplied from a suitable 
number of modern power stations, each capable of dealing 
with demands of not less than 100,000 kilowatts. 

Apart from public advantages of a co-ordinated supply 
working in the direction of a unified system with standard 
pressures of supply, and of the cheapening of plant owing 
to the greater demand for standard apparatus, and also 
of the lowering of the price per unit, there are two main 
factors that render a scheme of consolidation of the first 
importance, namely, economy in fuel, and the removal of 
power stations from the more densely populated areas, 


(To be continued.) 
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RAILWAY MATTERS. 





One of the fifty electric locomotives being delivered to 
the Chicago, Milwaukee, and St. Paul Railway Company 
for use on the 440 miles electrified line through the Rockies 
was recently placed on exhibition in the Union Station, 
Chicago. 

Now that its big power-house at Durnsford-road is 
opened, the London and South-Western Company is 
obtaining the necessary current for the Waterloo and City 
Railway therefrom, and is closing the generating station 
that has supplied power for the Waterloo and City since 
its opening in 1899. 

Tue Board of Trade has recently confirmed the order, 
made by the Light Railway Commissioners, authorising 
the construction of light railways in the county of Sussex 
from Hunston to West Itchener, West Wittering, and East 
Wittering, including the reconstruction and working as a 
light railway of the Hundred of Manhood and Selsey 


Tramway. 
We learn with regret of the death of Mr. J. H. Adams 
who, since 1902, has been the locomotive, carriage, and 


wagon superintendent of the North Staffordshire Railway. 
He was the third son of the late Mr. William Adams, at 
one time locomotive superintendent of the Great Eastern 
Railway, and subsequently of the London and South- 
Western Railway. 

Tue Caledonian and North-British Railway Companies 
have issued a joint notice intimating that some curtail- 
ments were made in the train services of both companies 
on the 15th inst. The notice is frank in its statement 
that this step is due to shortage of staff and dearth of 
engine power. We believe that the restrictions are solely 
in the local services. 


THE sinking in the English channel on November 17th 
after contact with a mine, of the steamer Anglia, is another 
loss to the steamship service of the London and North- 
Western Company, as the Anglia was engaged on the 
Holyhead—Dublin route. Captain Manning, who was in 
command, was the regular captain, and had remained with 
the vessel when it was lent to the Government. 


AccorDING to the Railway Returns for 1913 there were 
on December 31st of that year 12,118 tender engines, 8697 
tank engines, and 12,315 tenders on the railways of England 
and Wales ; 2043 tender engines, 806 tank engines and 2049 
tenders in Scotland, and 631 tender engines, 340 tank 
engines and 607 tenders in Ireland. In the United King- 
dom there were 14,792 tender engines, 9843 tank engines, 
and 14,971 tenders. 


THE South-Eastern and Chatham Managing Committee 
has come into line with many of the leading companies in 
indicating by plates fixed in the cab the sheds to which 
its engines belong. The numbers are :—Longhedge Il, 
Bricklayers’ Arms 2, Cannon-street 3, Slades Green 4, 
Tonbridge 5, Ashford 6, Orpington 7, Purley 8, Redhill 9, 
Strood and New Brompton 10, Deal 11, Hastings 12, 
Ramsgate 13, Margate West 14, Maidstone East 15, Maid- 
stone West 16, Faversham 17, Reading 18. 


THe Great Northern Railway Company has, as from 
November 18th, ceased, until further notice, to convey 
luggage in advance and to reserve seats for passengers. 
The wisdom of this latter course is apparent when we state 
that on the first portion of the 10.0 a.m. express from 
Edinburgh to King’s Cross on Friday, November 19th, 
every first-class seat was actually occupied by a passenger 
between York and London, and, moreover, every seat in 
the dining car was similarly occupied. 


A REASON for trains being delayed and for the slow 
tramsit of parcels, also for the congestion in parcels oftices 
which may be the reason for the withdrawal of the luggage 
in advance system on the Great Northern referred to in 
above paragraph—is that many consignees who have 
been sending their parcels by goods train are now sending 
them by passenger train. The charges for the latter are 
considerably higher, but the transit is quicker, as whilst 
there are delays the accommodation on station premises 


for parcels traffic is generally so limited that the station | 


staff is only too anxious to get rid of it. 


AccorDING to the Electrician, the Salt Lake and 
Ogden Railway was able to complete over half a mile of 
street track last winter by heating the concrete with 
car heaters. The concrete was poured through chutes 
direct from the mixer to the track, and the heaters were 
then installed at intervals of 10ft., and connected ten in 
series on @ 720-volt circuit, keeping the concrete warm 
until it had set. Canvas was stretched over the green 
concrete, and current was taken from the trolley wire 
by means of a fishpole connection. 


THE general manager of the Baltimore and Ohio Com- 
pany proposes to send letters, embodying suggestions for 
personal safety, to motorists who take risks at the crossings 
of highways over railways. This action is the result of an 
alarming increase in accidents during the past year, there 
having been 29 cases as against 12 in the previous year. 
Observations made on a certain Sunday in September at a 
level crossing in Pennsylvania showed that between 6 a.m. 
and 6 p.m. 729 motor cars crossed the lines, of which only 
28 were stopped to see whether a train was approaching. 


A PAPER was read a short time ago before the American 
Institute of Electrical Engineers on “‘ Recent Improve- 
ments in the Electric Lighting of Steam Railroad Cars.” 
The axle system of generating the current is dealt with, 
and a description given of the most recent improvements 
in the regulation of the voltage and battery charging 
current from these dynamos. The methods of control 
depending upon the voltage of the battery, the author 
stated, were not so successful as the recent systems which 
control the charging current by taking account of the 
actual output and input. One such system was described. 
In making tests for the development of this method, a 
special graphic-recording ampére-hour meter was used, 
which gave a complete record of the conditions to which 
the battery was subjected. In this system the lighting 
load is put on the generator as much as possible, and the 
battery works generally between full charge and 75 or 
80 per cent. of full charge. 

















NOTES AND MEMORANDA. | 
| 


AccorDING to an American patent, No. 1,151,160, 
alloys of zirconium and iron can readily be produced by 
the reduction of a mixture of the oxides of the two metals. 
Especially is this reaction easily carried on in the presence 
of a little titanium oxide, which is likewise reduced, the 
titanium giving valuable qualities to the product. ‘The 
reduction may be carried on by aluminium, or by carbon 
in an electrically heated crucible, or in a crucible heated 
by the oxy-acetylene flame. The alloys are said to be 
particularly valuable as filaments for electric lights. 
Those covered by the patent contain not less than 40 per 
cent. or over 90 per cent. of zirconium. 


In flour mills, stone mills and other plants where it is | 
necessary to protect motors against dust objection has been | 
found to the solid wooden housings or coverings with | 
which the motors are sometimes provided. As these | 
enclosing structures must be built to be tight enough to | 
prevent any entrance of dyst, they also interfere with the’ 
egress of heat and may cause overheating in motors | 
designed for free ventilation in the open air. A practical | 
protective casing can be made, however, by erecting a | 
framework about the motor and covering this over with 
cheese-cloth or other fabric. The open weave of the | 
cloth permits the ready escape of heat but prevents the | 
entrance of dust to the motor. , 


AN ingenious method of heating motor truck wheel | 
tires is employed by the Pierce Arrow Motor Car Company, 
Buffalo, New York. The tires, which have to be heated 
before being pressed on to the wooden wheels, are heated 
electrically by being laid in a steel tub around a trans- | 
former coil. The tire thus forms the secondary and is | 
heated in a similar manner to the metal in an induction | 
furnace. In three minutes a tire about jin. thick, 10in. | 
wide and 36in. in diameter can be heated to the required | 
temperature, which is just about sufficient to make the | 
ash wheel smoke. The advantages are that there is no | 
danger of fire in the wood-working shop and that the tires 
are heated quickly and uniformly without being sooted 
or oxidised. 

On a three-phase 11,000-volt transmission line con- | 
siderable trouble was experienced from the frequent | 
opening of the oil switches at both ends, apparently caused | 
by momentary short circuits. This trouble always 
occurred on windy days, which led to the belief on the | 


part of the maintenance staff that something was swinging | 
into the line. A careful inspection of the whole line failed | 
to disclose any tree branches or other objects that could 
possibly touch the conductors, and it was purely by 
accident that the real cause ‘of disturbance was later 
discovéred. It consisted of two small boys and a kite 
with a picture-wire tail. Two of the linemen noticed 
the boys in a vacant field through which the line passed, 
and stopped a minute to watch them get their kite yp. 
Once in the air the kite was manceuvred towards the line 
by the boys, and when directly over the wires the boys 
cut the string, causing the kite to drag its wire tail over 
the conductors, short-circuiting two. The fireworks 
which resulted were greeted with howls oi delight from the | 
boys, but after persuasion of a most practical character 
from the linemen, the young Franklins decided to seek 
safer fields for flying their kite. 





THE fact that wood is now being largely used in the 
United States as a material for water pipes is of interest 
when it is recalled that the earliest pipes were made of 
wood, which was later displaced by iron or steel. The 
Engineering Correspondent of the Sheffield Daily Telegraph | 
has recently <iven a very interesting account of ancient 
and modern wooden pipes, in which he states that in | 
early Colonial days, and probably for some time after | 
the Declaration of Independence, the use of wood for 
delivering water was a necessity. The pipes of those days 
were crude, consisting of logs with holes roughly bored 
through them, the successive lengths being joined by the 
crudest of methods. One end of each length was roughly 
tapered and wus forced into the hole in the end of the 
next length. Notwithstanding their roughness and 
crudity, the old pipes did their work for a very long time, 
and in some parts of America are only now being taken 
up. In almost every case the wood pipes are found to be 
in good condition. It is on record also that some 400 
miles of wood pipes were laid in London in the year 1613, 
and that when some of them were removed from Piccadilly 
in the year 1862 they were found to be in good condition. 
In the year 1798 the well-known Aaron Burr is reported 
to have built a tank to supply the inhabitants of New 
York in those days with water through wooden pipes. 
Some of these pipes have been taken up in the last few 
years and were found to be still in good condition. 


AccorpDING to the Electrical World, an electric starting 
and lighting system to which an electric ignition apparatus 
may be added if desired has recently been developed for 
Ford automobiles by the American Westinghouse Com- 
pany. The system consists essentially of a single unit, 
which acts as starting motor and lighting generator, and 
a storage battery. When the starting switch is closed 
the unit operates as a motor taking energy from the 
battery and driving the engine at a speed of about 175 
revolutions per minute. When the car reaches a speed 
of nine miles per hour on high gear the unit is operated as 
a generator, and provides energy for the lighting system 
and for charging the storage battery. Use is made of the 
frame of the car as the return circuit. At high speed the 
charging current tapers off so that the battery does not 
overcharge when touring. The windings of the electrical 
unit are given a special impregnation treatment, so tha* 
they will not be damaged by heat, water, petrol or oil, 
and the winding can withstand a temperature of 250 deg 
Fah. without harm. The vertical ignition unit is made 
up of an interrupter, ignition coil and condenser and flat 
surface distributor. Energy is taken from the battery, 
only one wire from the dash being required. A circuit- 
breaker with platinum contacts is provided in the primary 
circuits for yiving a spark in the cylinder at every power 
stroke. The ignition coil and condenser are enclosed in 
in a tube of “ bakelised micarta,’’ which protects them 
trom oil and petro]. while the core of the coil is of silicon 





steel. 


MISCELLANEA. 





A REMARKABLE record of continuity of service in power 
plant operation has been reported by the Quincy Market 
Cold Storage and Warehouse Company, at Boston. Mr. 
Fairbanks, the chief engineer of this company, reports 
that they have had in operation a 500-kilowatt Westing- 
house-Parsons turbine that has been carrying load 


| continuously for two years and eight months without the 


steam being turned off at the throttle. Recently they 
decided to shut down the turbine to give it an inspection, 
which showed that the machine was in good condition 
and it was immediately put back into service. 


Soap and water are of known value for cleansing 
purposes in connection with motoring, if not in connection 
with the car itself—says the Motor. There are uses for 
soap, however, nowadays in connection with the car. 
A correspondent states that he always carries a cake of 
soap in one of the side pockets, in order, when necessary, 
to renew a film over the lens of the head lamps, and so 
to suppress the intensity of the rays. Another use, and 
one which may save running on a deflated tire, is to 
press a little soap into the top of the valve cover when 
the valve leaks. This remedy for a leaking valve has 
been known to serve its purpose for thousands of miles 
of travelling. 


Ow1ne to most of the tin workers of the country being 
fully employed on Government work, motor lubricating 
oil manufacturers are experiencing difficulty in obtaining 
sufficient supplies of the half and one-gallon tins in which 
the oil is usually supplied through agents to motorists. 
One firm has issued a notice that, owing to the shortage 
of tins, it has had to arrange to supply motor traders 
with oil in bulk, and authorise them to transfer the oil 
into smaller vessels to meet the requirements of customers. 
Motorisis need not, therefore, be surprised should they 
not be able to obtain supplies of oil in the usual tins, and 
should take care of any old tins they happen to have 
by them and take them along whenever they are in need 
of further supplies of oil. 


THE export of sulphur from Japan has for years been 
on the decline, and quotations have fallen, some of the 
sulphur mines of small standing having even been com- 
pelled to stop working. Since the war broke out, the 


| demand in the foreign market has improved, and quotations 


have gradually risen. The export this year up to the end 


| of August was 27,948,607 Ib., showing an increase of 


4,638,451 lb. compared with the corresponding period of 
last year. The destinations have in the past been the 
United States and Australia in the main, with Canada 
and India coming next, only quite an insignificant amount 
being shipped to Europe. Since the war, however, the 
European supply to Oriental countries has been stopped, 
and the demand in Europe itself has increased. Hence, 


| Japanese sulphur has now to meet an increased demand 


in the Orient and America, and also in Europe. 


A FURTHER appeal is made by the Board of Education 
for books of an educational character for the British 
civilian prisoners of war—of whom there are some 4000— 


|now interned at Ruhleben in Germany. Under the 


auspices of a Camp Education Department, a School and a 
Science and Art Union have been organised among tho 
prisoners, and in them are enrolled 1500 students with 
150 lecturers and teachers. The educational work in 
the camp is divided into nine sections, and covers lan- 
guages, art, science, in fact nearly all the usual subjects 
of a school or college curriculum. Persons willing to con- 
tribute either books or money to this interesting and most 
deserving effort to help our unfortunate fellow-countrymen 
in Germany to relieve in a profitable manner the tedium 
of their confinement may obtain a circular giving full 
information on the subject, by addressing a post-card to 
Mr. Alfred T. Davies, Board of Education, Whitehall, 
London, S.W., who is in charge of the arrangements for 
obtaining and forwarding the books to Ruhleben. 


A DECREE was recently published prohibiting the 
importation into the Russian Empire of the products of 
countries at war with Russia. The decree provides, 
however, that by way of exception to this prohibition the 
goods specified below may be imported from enemy 
countries on the basis of existing regulations—i.e., on 
payment of double the rates of duty fixed for such goods 
by the ‘“‘ General”? Customs Tariff :—Unspecified oils of 
animal origin ; unspecified natural salts ; brines ; mineral 
muds; antimony, crude or metallic; boracic minerals, 
boric acid and borax; chemical and pharmaceutical 
products of the kinds specified in Tariff Nos. 96-116 
inclusive ; castor oil and alizarine oil ; tanning and dyeing 
materials and preparations and colours offthe kinds 
specified in Tariff Nos. 124 to 135 inclusive, and in Tariff 
No. 137—i.e., excluding colours for miniatures, and Indian 
ink; cast iron; manufactured iron; tin-plate, &c.; 
manufactured steel; copper, aluminium, nickel, cobalt, 
bismuth, cadmium and unspecified metals and metal 
alloys; tin; mercury; lead and zinc. 


AccorDING to data published by Dr. K. J. Frank, 
American representative of the Siemens-Halske and 
Siemens-Schuckert companies, the total production of elec- 
tric steel in Germany in 1914 was about 90,000 tons, and 
only 5800 tons less than the total output of crucible steel. 
The total output of crucible and electric steel was 184,400 
tons. Twenty electric steel plants were in operation, ten 
having Siemens-Halske furnaces, seven Héroult furnaces, 
two Nathusius furnaces, and one a Keller furnace. Of these 
20 installations, eight are producing high-grade electric steel 
to supplant crucible steel, and the remaining 12 use the 
electric furnace to melt ferro-manganese. A number of 
steel works are said to be contemplating the installation 
of electric furnaces. Of a total of 44,000 tons of electric 
steel produced in furnaces of the Siemens-Halske type, 
34,400 tons were made in induction furnaces, 7400 tons in 
Girod furnaces, and 2250 tons in radiation furnaces. Four 
of the works producing high-grade electric steel use only 
induction furnaces, two employ Girod as well as induc- 
tion furnaces, and two use only Héroult furnaces. 
As regards the 12 plants used to melt ferro-manganese, 
four are of the induction type, three are Héroult, and two 
are Keller furnaces, whilst one each of the Rombach, 
Girod, and Nathusius types are employed. 
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Muddling Through. 


In his presidential address on November 17th, Dr. 
Dugald Clerk administered to the Society of Arts a 
tonic with which we would gladly see every detractor 
of British progress and British methods well dosed. 
He began by quoting observations of well-known 
men—authors, lawyers, professors—on the decadence 
of English industry and English science as contrasted 
with German, and then, in a brief review, he showed 
that English and French science lead the world, that 
English external trade is far in advance of German, 
and that the people of the United Kingdom enjoy 
higher wages, cheaper food, better housing, and more 
hours of leisure than the German people. “ What- 
ever, then, be the German organisations for the arts 
of peace,” said Dr. Clerk, “ and whatever be our lack 
of method or organisation, all tests which can be 
applied show the English as a nation to have attained 
greatly superior results as compared with Germany.” 

At some time or other in the past someone said 
that England “ muddled through,” and the phrase 
has, unfortunately, taken such a hold, even upon 
people who ought to know better, that they think it 
expresses an actual truth. As a matter of fact, it 
does nothing of the kind. If we were shown a 
machine which produced a high-class product by a 
series of processes we did not understand, we should 
deem ourselves lacking in the elements of intelligence 
if we declared it was “muddling through.” Yet 
there are people who, in spite of the fact that Britain 
is still the most successful nation in the world, assert 
that she works without system. They would apply 
to British industries the oft-repeated saying of Pro- 
fessor Seeley, that England appeared to have con- 
quered half the world in a fit of absent-mindedness. 
This attitude we hold to be illogical. If the result is 
consistently good, it is obviously wrong to say that the 
method by which it is attained is bad. We do not 
understand the internal physical changes which bring 
about the hardening of steel by heat treatment, but 
no one will venture to say that Nature “ muddles 
through ” and makes the steel hard more by good 
luck than cunning. “They see a successful Ger- 
many, ” Dr. Clerk says of people who belittle England ; 
“they imagine her more successful than she is. 
They see an unsuccessful England simply because 
they have failed tc take a broad view of the whole 
position. Tested by results, -England is successful 
both,in industry, science, and invention.” We have 
always held that what appeared to be haphazard in 
our method had something intrinsically good in it, 
and have groped for an explanation. Here Dr. 
Clerk helps us materially by a suggestive comparison 
of the German and the English methods. He reminds 
us of Buckle’s distinction, that whilst the German 
brain is deductive, the English brain is inductive. If 
we once grasp the broader meaning of these terms we 
see how they may explain the difference between the 


two peoples. ‘‘ Induction,” we quote Webster, “is 
the exact reverse of logical deduction. It ascends 
con- 


from the parts to the whole and forms 
clusions which have greater or less degrees of force, 
and which may be strengthened or weakened by sub- 
sequent experience. Deduction descends from the 
whole to some included part ; its inferences are neces- 
sary conclusions according to the laws of thought.” 
If this broad distinction be granted, it is easy to under- 
stand why the German and the British people are so 
different. The former lives by law and order, he 
desires to see one thing springing logically from 
another, and he fancies he can deduce positively what 
must be the infallible result of every move he makes. 
The Englishman adopts the cautious, experimental 
method of induction, “* the system of trial and error,” 
as Dr. Clerk rightly called it. He does not venture 
to say such a thing must result if I do so and so until 
he has made numerous experiments and convinced 
himself that it always does result. This tendency 
to make experiments, to collect large quantities of 





facts, gives the appearance of disorder, and of course 
leads at times to mistakes, for not every experiment 
will be successful. But the basis ultimately reached 
when the facts are sorted out is absolutely firm. On 
the other hand, “the deductive method requires,” 
said Dr. Clerk, “ an accuracy of postulate or premises 
in most cases beyond the range of human intellect,” 
and thus is very liable to serious error. The deduc- 
tive method has an orderly appearance because it 
prepares beforehand for what it believes will happen. 
But if it makes a mistake all its preparations are 
wasted. The inductive method, on the other hand, 
advances step by step, making sure of each as it goes. 
The former is more attractive, the latter is the more 
successful. Germany, no doubt, deduced the course 
the war would take and made all her preparations 
accordingly. As we know now, it has taken a wh Illy 
different course. There is, naturally, a stage when 
deduction may safely take the place of, or be used 
side by side with, induction, and at that point 
organisation, preparation for the immediate future 
comes in. But it is only reached when the latter 
has done its work. The value of induction is its 
flexibility; the weakness of deduction its rigidity. 
The success of England may be attributed to the 
fact that she accommodates herself to circumstances 
as they arise. This is the cause of the apparent 
lack of method when contrasted with the deductive 
method of Germany, which presumes to assert that 
it can foresee everything and makes preparation 
accordingly. The difficulties in which Germany has 
now embroiled herself may be traced to this form of 
intellectual vanity. 

We can do no more than hint here at the line of 
thought Dr. Clerk develops, and we would urge our 
readers to make time to read the lecture itself. It 
will well repay them if it only shakes the despondent 
feeling that England can never do anything right in 
science, industry, and diplomacy, and that she will 
always “‘ muddle through.” It makes it clear that 
after all there is more method in our madness than 
appears to the casual observer. Dr. Clerk would 
be the last person in the world to underrate method, 
but he shows very strongly his objection to German 
methods being considered the best in the world. A 
system which has led to the success our Empire 
enjoys cannot be bad, and investigators would be 
better employed in endeavouring, as Dr. Clerk has 
done, to discover why it is successful, than in con- 
demning it out of hand because they do not under- 
stand it. 


Supface Friction Resistance. 


In another column we publish a résumé of some 
most interesting experimental results recently con- 
tributed to the Society of Naval Architects and 
Marine Engineers of New York by Naval Constructor 
William McEntee, U.S.N., dealing with the effect 
upon resistance of ships of the condition of the 
bottom surface. The subject is treated from the 
two aspects. First, the increase which must take 
place in the resistance of all ships due to fouling of 
the bottom from marine growths, and, second, 
devices which might be adopted to lessen the normal 
resistance of clean painted hulls. The latter problem 
we may dismiss with the remark that no appreciable 
gain could be measured with any of the methods 
tested; clean, hard, smooth paint, or shellac-varnished 
surfaces were better than, or at least as good as, any. 
With the former question, that of the penalty attach- 
ing to fouling of surface, there is bound up a most 
serious set of considerations for both owner and 
builder. It is of the first importance to an owner 
that he shall know when his ship is so badly fouled 
that it becomes necessary from a financial point 
of view to dock her and renew the paint surface. 
Up to a certain point the loss in power per speed 
may not be sufficient to warrant the expense of 
docking and cleaning, but there comes a time when 
the loss in coal per voyage is more than the expendi- 
ture involved in cleaning and painting, and it is the 
maximum period allowable for a particular service 
that it is essential for a shipowner to know. Of 
no less importance is it to the builder or designer, 
who has to deliver his vessel on a guarantee of speed, 
either with or without penalty or premium, to have 
a clear realisation of the value attaching to a clean, 
smooth bottom surface. In cases of this kind it is 
the almost universal practice to dock and paint a 
ship immediately before the speed trial, but cireum- 
stances sometimes cause delays between docking 
and trial, such as unsuccessful first attempts to 
obtain speed, or the necessity to load cargo in order 
to obtain a specified draught, and if the interval 
be prolonged there may well be an increase of resist- 
ance which is overlooked in an analysis of the trial 


results. 
There are several striking features in the cuive 
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of increase per month due to fouling, as given by | quarters regarded as a moderate amount of fouling,| without benefiting our enemies, and that the 


Mr. McEntee in his paper. The first, and probably 
the most important is the actual amount of the 
increase. For twelve months of fouling it was 
found that the. surface friction was increased by 
300 per cent., while for six months the increase was 
more than 200 per cent. For a slow ship in which 
the surface friction is a large proportion of the whole 
resistance, say, one-half—if we assume 200 per cent. 
increase of surface friction for six months’ fouling, 
we get an increase of 100 per cent. on the total resist- 
ance, or twice the power for the same speed as with 
a clean painted ship, even if we ignore the loss of effi- 
ciency which may be expected at the propellers due to 
the greater slip at the lower speed necessary to give 
the required thrust. In fast-running ships, such as 
destroyers, where we may assume the surface friction 
to be, say, one-third of the total resistance, we have 
for six months’ fouling nearly 70 per cent. increase 
of total resistance, if the rate of increase remains 
constant at the higher speed. The curve of resist- 
ance of the forms adopted for these high speeds has 
a lesser rate of rise in terms of speed than that for 
ships of lower speed. It is obvious, therefore, that 
a large decrease ef speed may be looked for from 
such a condition of bottom surface. A peculiar 
feature of the curve is that the increase of resistance 
is not in direct proportion to the lapse of time ; for 
the first five months the increase shown is roughly 
40 per cent. per month, during the next four months 
the increase is very small indeed, say, about 8 per 
cent. per month, but for the remaining three months 
the rate is again increased to about 23 per cent. 
per month. There are, however, several qualifica- 
tions which should be noted before accepting these 
figures, as a guide to actual ship conditions. In the 
first place, the increase shown on short planes such as 
were tested will be greater than might be expected 
from long planes, such as would represent a ship. 
The surface friction is always relatively greater 
at the forward end of a submerged surface than at 
the after end, because the water in immediate contact 
with the leading portion is put into forward motion 
by the passage of the surface, and the rate of motion 
of the surface past the water is gradually lessened 
as the length of plane is increased. If the plane were 
long enough the friction at the after end might 
almost disappear, because the water would be moving 
at nearly the same rate as the plane and in the same 
direction. The increases given by short planes are 
therefore excessive when applied to long ships, and 
reduction must be made on this account. Then, 
further, the conditions of plates hanging immobile 
in sea water are not the same as those which affect 
the amount of fouling on a ship which is constantly 
in motion and subject to some attrition from the 
passage of waves. It is also the experience of some 
captains that ships which are alternately floating 
in sea water during voyages, and in fresh water 
harbours while loading and unloading cargo, do not 
get so quickly foul as those which are not subject 
to these changes, and it may be that the effect of 
fresh water is destructive in some measure to the 
growth of sea water alge. On the other hand, a 
glance at the curve shows that the greatest increases 
took place in the months from July to December 
and from April to July, while there was only a small 
increase during the months of January, February 
and March, when the temperature would be much 
lower. It is an open question whether this decrease 
is due to a lessening growth in the colder months 
or whether it is caused by some action and reaction 
among the growths after a period of five months, 
which reduces their rate of accretion, or even reduces 
the actual amount during a period of four months, 
and which ceases and allows of a further growth 
during the last three months. We are inclined to 
. think that the lowered temperature during the colder 
months is the more likely cause of the cessation 
of growth, for it is a matter of common experience 
that fouling is more rapid on ships which remain 
for long periods in tropical waters than on those 
which trade in more temperate regions. The 
weight of the matter which gathered on the plates 
partially corroborates the reduced rate of increase; 
There is a reduction of 50 per cent. in the weight 
removed at the end of March as compared with that 
at the end of January, showing that the fouling 
matter had not only not increased but had suffered 
a marked diminution during the period when there 
was no increase of resistance. If we assume from 
a study of these phenomena that fouling is more 
rapid at the higher than at the lower temperatures, 
then it may well be that ships running in warm seas 
may foul more rapidly than the plates in Chesapeake 
Bay. 
The main lesson to be learned from the paper is 
the fact that a very considerable reduction of speed 


and the subject is a very important one. These 
considerations all rest on the assumption that the 
basis from which we start is that of a clean hard 
painted surface, but it follows as a natural corollary 
that great importance must necessarily attach to 
the condition of the paint surface after undocking. 
In these days of competition and hurry it is not an 
uncommon thing for a vessel to be docked, more or 
less thoroughly scraped, painted in the shortest 
possible time in any kind of weather that happens 
to be prevalent, and to be undocked as soon as the 
painters have finished their work. This is not as 
it should be ; indeed, it is not as it used to be, and 
it is easy to realise that paint immersed in water 
before its volatile constituents have had time 
thoroughly to evaporate may remain soft and easily 
ruffed. Then, again, some anti-fouling paints are 
of such a nature that they never form a hard, smooth 
surface, and this may add to resistance. The matter 
of painting is apt to be treated with scant courtesy 
by those who do not appreciate the very real import- 
ance of a clean smooth hull. Perhaps there has 
never been a scientific investigation published which 
is so calculated to call attention to these matters 
as that now given to the New York Society of Naval 
Architects by Naval Constructor William McEntee, 
to whom and to Rear-Admiral D. W. Taylor we owe 
a debt of gratitude for the addition of this to the 
previous valuable information which has come from 
the same source. 








LESSONS OF THE WAR. 


(By our Special Commissioner.) 
No. V.*® 


THE DIFFICULTIES IN THE WAY OF BRITISH 
CO-OPERATION IN AN AFTER-THE-WAR 
POLICY. 


IN arriving at that close co-operation between the 
Allies which, as pointed out in previous articles, I 
consider to be essential if German trade is to be 
combated successfully after the war, the fundamental 
difficulty lies in the fact that the provisions of the 
law relating to trading with the enemy in Great 
Britain differ materially from those adopted by our 
Allies. This difference consists in the determination 
of our Allies to eliminate enemy business in their 
countries while the British law allows of such business 
‘being carried on. 

Let us review dispassionately the policy in question 
and compare it with that of our Allies :—France, 
Russia and Italy have decided that the defence 
of their respective realms cannot be successfully 
accomplished unless every German is either interned 
or deported, and unless enemy property of every 
sort is impounded not merely until the declaration 
of peace but until a date to be determined after that 
time. These measures have been taken very 
thoroughly, and dealings of any sort with the enemy 
in the countries of our Allies is a penal offence. It 
is hardly necessary to say that in that small portion 
of territory which still remains in the hands of the 
Belgians similar practical measures have been 
adopted. With regard to the policy of our enemies 
in this respect, Germany and Austria have adopted 
similar steps against us, and we have no right to 
complain of so natural a precaution. 

Germany has made it perfectly clear by published 
statements that, in the event of a victorious war, 
she intends to repudiate her debts to Great Britain 
and to claim many times the value of any British 
property that there may be in Germany by way of 
indemnity. Thus, if Germany were to be victorious, 
all British property in that Empire would be auto- 
matically wiped out. If any Englishman still holds 
illusions on this matter he has only to stady that 
great object lesson afforded by German rule in 
Belgium. 

The Trading with the Enemy Act, under which 
our dealings with Germans and Austrians are regulated, 
lays down as a fundamental principle that a German 
in this country ceases to be an enemy, and that a 
business owned by a German in Great Britain is not 
an enemy concern. This provision is all the more 
curious since the British Government has recently 
prohibited British firms in China from dealing with 
Germans and Austrians in that country. It is difficult 
to see why it is not much more dangerous for us to 
deal with our enemies in Great Britain. 

I am, of course, quite aware that for purposes of 
munitions the Government have found it desirable 
to place large orders with German firms in Great 
Britain. This, however, is mainly due to the fact 
that in times of peace the Government placed large 
orders with such firms, with the result that the 
war found them better equipped for certain purposes 
than some of the bond fide British manufacturers. 
No doubt the Government was well advised to make 
use of their services in this emergency. I maintain, 
however, that those works could have been utilised 


mere placing of supervisors in such establishments 
for the purpose of collecting and, holding a portion 
of the profits is wholly insufficient for the PUrposes 
of the defence of the realm. It would have been 
quite an easy matter for the Government io have 
taken them over and worked them as Government 
factories, leaving the question as to what was to be 
done with the profits and the share capital to be 
dealt with when the great settling up of international 
accounts takes place after the war is over. 

Soon after the war began I dealt with the 
question of ‘‘ Trading with the Enemy” at some 
length, from the point of view of the law as it then 
stood. In those early articles I ventured to predict 
that the Act would tell in favour of our enemics, that 
it would not stop direct trading with the enemy jn 
enemy countries, that it would encourage trading 
with the enemy in this country during the war, and, 
worst of all, that it would keep alive the businesses 
and goodwills of German firms, which would therefore 
be in a position to resume their trade as soon as the 
war was over. I have no single word to retract. in 
that connection, for, in spite of the revisions to the 
Act, these defects still exist. 

The main difference between the earlier aid the 
revised Acts lies in the fact that a portion of the money 
which during the earlier months of the war was 
allowed to pour out of this country in a uninterrupted 
flow to Germany has been held up and is temporarily 
in the hands of the Government. This has been 
done by means of the appointment of supervisors 
or controllers to some of the more obviously German 
firms in Great Britain, and custodians to hold the 
money in trust for the Germans. But the powers of 
such supervisors are extremely limited, and in any 
case they are only allowed to hand on to the custodians 
those profits which stand in the names of Gorman 
or Austrian shareholders resident in their own 
countries. They may not interfere with the profits 
which stand in the names of Germans or of men-of- 
straw in this country whose business it is to draw such 
profits and remit them to Germany. As a vast amount 
of German and Austrian shares are held in this way, 
the revised Act merely lessens the flow of money to 
Germany but does not stop it. It must be clearly 
understood that there is no real difficulty now, any 
more than there was during the earlier part of the 
war, in sending money to Germany. A bank in any 
neutral country can effect this perfectly easily. It 
is true that the Act prohibits it, but it does not 
stop it. The powers of the supervisors are very 
limited. They are definitely instructed that they 
may not impound any money which is shown in the 
books as required for the conduct of the business of 
these concerns, or any of the money collected from 
the customers of such firms. Thus, the Government 
is definitely helping them to carry on their trade in 
this country, with the result, as I have said, that 
they will be able to resume their normal business as 
soon as the war is over. 

The wording of the Trading with the Enemy 
Amendment Act is extremely involved and the proper 
understanding of it is rendered more difficult because 
it refers back to previous Acts and Proclamations 
which were equally involved in their phraseology. 

To make its operation clear, let us take the 
case of a purely German firm in this country—that 
is to say, a firm registered in Great Britain and 
therefore by law ‘‘ British,’ but of which the whole of 
the shares are held by enemies, either in this country 
or out of it. The business man who is reluctant to 
deal with such a firm may apply to the Government, 
which will reply that, in spite of the capital all being 
held by the Germans, the concern is regarded as 
British, therefore he is at liberty to deal with 
that firm, but he must take care in doing so that 
any money he may pay does not find its way to an 
enemy country. Now it is obviously impossible when 
the customer pays money to such a firm for him to 
know what will be done with it. Possibly the Govern- 
ment will inform him that a supervisor has been 
appointed to that firm. The purchaser naturally 
supposes from that fact that the money he pays will 
find its way into the supervisor’s hands, but such is 
not necessarily the case. The supervisor has no 
power to touch any such remittances or to interfere 
in any way with the manner in which they are 
disposed of by the company provided that nothing 
in the books shows that it or any part of it is 
remitted direct to an enemy country. 

Very often these enemy firms enclose in their 
letters a certificate from the Government to the 
effect that they may be dealt with. In cases where 
purchasers have been aware that there was a supervisor 
they have often made out their cheques to that 
official. Such a precaution does not really prevent 
the money from going to an enemy country; but 
the purchaser, at all events, has the satisfaction of 
knowing that he has done his best to ensure the 
supervisor having a knowledge of the transaction. 
In many cases the firms in question have fought very 
hard against receiving such remittances through the 
supervisor, and have obtained letters from a Govern- 
ment department stating that such payments should 
not be made to the supervisor but to the enemy 
firms direct. 

One of the points on which British engineering 
firms feel most strongly is the definite refusal of the 
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Government to issue a list of the firms to which 
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supervisors have been appointed. It is possible, if 
one sets oneself to it, to wring an admission from the 
Government that @ supervisor has been appointed 
to a certain firm if the direct question is put concerning 
that firm ; but it is quite impossible to get a complete 
list of the firms in question, although the issuing of 
such 2 list would have saved business people an 
immense amount of trouble during all this long period 
of the war. 

The result of this is doubly unsatisfactory from 
the fact that it not only prevents purchasers in this 
country from knowing which are enemy concerns, 
but over and over again it has resulted in damaging 
firms which are really British. Many of these enemy 
concerns have purposely adopted titles which are so 
nearly like those of bond fide English firms that it 
is difficult for a man, unless he knows them both 
intimately, to know which is the enemy concern and 
which is not. I have myself been applied to, as 
one who is supposed to know something of these 
matters, for information on this subject many 
times since the war started, and I have ample 


evidence of the disastrous confusion which has 
resulted. We are forced to assume that there 
must be a reason for this action. What is that 
reason ? That is a point which in the interests of 


British manufacturers should be explained. It is 
only the Government which can explain it. 

I have gone at some length into the working of the 
Trading with the Enemy Act, and have pointed out 
how it has puzzled the British industrialist, for the 
purpose of showing that if he cannot understand 
the reasons for it, it is quite clear that our Allies 
will not be able to do so. While it exists in its present 
form, it is diametrically opposed to the definite 
practical legislation in the countries of our Allies, 
and unless it is drastically altered Great Britain will 
find great difficulty in forming with her Allies an 
entente for carrying on business after the war. 
France, Belgium, Russia and Italy are convinced 
that German foreign trade must be regulated in such 
a manner as to ensure legitimate international busi- 
ness when the war is over. They have naturally, as 
the first step towards this, made it impossible to 
trade with enemies in their respective countries during 
the war, thereby definitely weakening enemy influ- 
ence. Great Britain, on the other hand, has taken 
only faltering steps in that direction. It is only 
natural that our Allies should come to the conclusion 
that the people in this country are half-hearted as 
to the desirability of reaping any advantages later 
on from an improved international trade which might 
compensate us in some slight measure for the terrible 
sacrifices made by this country. This is certainly 
not the view of the British industrialist, and it is to 
be hoped that even at this eleventh hour our Govern- 
ment may see fit to reconsider the terms of the 
Trading with the Enemy Act so that we may fall into 
line with our Allies before it is too late. 








THE WATER POWERS OF CANADA. 
No. II.* 

In our first article we dealt with the Canadian 
Government pamphlet devoted to the water powers 
of British Columbia. In the present we shall discuss 
that concerned with the water powers of the Prairie 
Provinces—-Manitoba, Saskatchewan and Alberta. 
It was written by Mr. P. H. Mitchell and, as we may 
remind our readers, it forms the second of a series 
of five booklets describing the water powers of the 
Dominion, which have been specially prepared for 
distribution at the Panama Pacific Exhibition with 
the object of making more widely known the immense 
possibilities of water power development there as 
in Canada. 

Mr. Mitchell points out that in the consideration 
of the water powers of Manitoba, Saskatchewan and 
Alberta two river systems stand out pre-eminently, 
namely, the Winnipeg River in the first-named 
province and the Bow River in Alberta. Both these 
rivers are being rapidly and increasingly utilised for 
power purposes. The Winnipeg is, in fact, one of 
the most important power rivers on the continent. 
It drains an area of some 55,000 square miles into 
Lake Winnipeg. The greater part of the watershed 
lies in Ontario and in the United States, but Manitoba 
possesses the greatest power possibilities. From the 
Ontario boundary to Lake Winnipeg the fall is 273ft. 
The lakes, rivers and ‘‘muskegs”’ of the head waters 
provide, to use Mr. Mitchell’s own words, ‘ notably 
practical opportunities for storage.’ The river 
varies in flow, as do all rivers in countries with 
climates of continental character, where the winters 
are severe and the summers hot. There are heavy 
flows in the spring and early summer, a low river 
flow in the late summer, while in the winter a flow 
appreciably less than the minimum summer flow is 
6xperienced. The maximum flow of the Winnipeg, 
as ascertained by observations extending over the last 
eight years, has been 53,400 cubic feet per second, 
though there ‘are indications that high floods repre- 
Senting flows of 100,000 cubie feet per second have 
occurred in the past. Such floods, however, must, 
It is imagined, only occur at rare intervals. The 
‘verage daily flow has varied during the eight years 
from 19,000° to 34,000 cubic feet per second. Even 
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the lower of these figures represents a daily flow of 
10,260,000,000 gallons. 

Like all the other rivers of Canada, the Winnipeg 
is under the control of the Water Power Branch of 
the Department of the Interior of the Dominion 
Government, from which permission to develop water 
powers must be made. The Branch was so inundated 


with applications for concessions in eonnection with | 
the various undeveloped water powers, many of | 


which overlapped, that it determined to institute a 
thorough survey of the river with the object of 
mapping out the most economical methods of utilising 
the whole of the power available. The work occupied 
several years, and one of its results was the selection 
of the sites shown in the following table :—In this 
table the capacities of the sites are given for flows 
of both 12,000 and 20,000 cubic feet of water per 
second, the first figure representing present conditions 
and the second the future conditions after storage 
is established. It will be noted that the amount of 
12,000 cubic foot-seconds is well below the lowest 
recorded flow of the river :— 

Power Sites on the Winnipeg River as Proposed by the 


| 


Twenty-four hour power at 


full volume of the river does not flow over the falls. 

, Hence, even when the full proposed development 
is reached there will only be available at the upper 
site some 29,600 horse-power with a fall of 29ft. The 
capital cost per horse-power at the switchboard will, 
it is calculated, be £19 1ls. 8d. At the lower site, 
which is 8} miles above the town of Lac du Bonnet. 
and where the available head is 37ft., the final avail- 
able capacity is to be 37,900 horse-power and the 
| eapital cost some £18 15s. per horse-power at the 
switchboard. 

The McArthur Falls site is situated at the outlet 
of Lac du Bonnet, and is below the Pinawa channel, 
so that the full capacity of the river is available. 
When the full 37,000 horse-power are installed the 
capital cost will, it is estimated, amount to about 
£18 12s., while the yearly working costs are to be 
£1 16s. 11d. per horse-power. 

Reference has been made above to the Pinawa 
channel. This is an old high water channel, 
25 miles long, which has been enlarged and straight- 
ened in places. The water from the river is 


Water Power Branch of the Department of the Interior. 





Power available. 


| Turbine installation 
75 per cent. efficiency. | (units considered ). 











| Distance | | 
Site. | from Head 
| Winnipeg | (feet). | 
(miles). | 
ne a 64 37 
P2 SSOMG POE 2. esc ow os 64 56 
2. ee ee 62 18 
Lower Seven Sisters* .. .. .. .. 52 37 = 
Upper Seven Sisters* .. .. ..  .. 55 ‘a, ae 
Slave Falls .. .. . aviieom ese 74 | 26 





12,000 20,000 12,000 20,000 

sec.-ft. sec.-ft. sec.-ft. sec.-ft. 
37,900 63,100 6-10,000 10—10,000 
57,300 95,500 9—10,000 14—10,000 

18,400 37,000 11—2,500 17—2,500 
12,600 37,900 -- 6—10,000 

9,900 29,600 — 8—6,000 

' 26,600 44,400 8—5,000 13—5,000 


* Just above these falls 8000 cubic feet per second of water are to be diverted into the Pinawa Channel. 


On descending the river from the Provincial 
boundary the first power site met with is that of 
the City of Winnipeg’s hydro-electric plant at Point 
du Bois, which is 77 miles from the city. The station 
was commenced in 1905. Its construction necessi- 
tated the building of a railway from the terminus 
of the Canadian Pacific Railway at Lac du Bonnet 
to Point du Bois, a distance of 22 miles. It is 
intended that ultimately the power-house shall 
have a capacity of 76,000 horse-power when operated 
on a regulated flow of 20,000 cubic feet of water per 
second at a normal head of 45ft. At present there 
are five turbines of 5200 horse-power and three of 
8500 horse-power, which represent an aggregate 
of 51,500 horse-power, in addition to smaller units 
for excitation, &c. The voltage of the current 
generated is stepped up to 66,000 for transmission 
through aluminium cables to Winnipeg. In building 


this station the river was dammed across at the head | 
of the falls and a canal was cut through the solid rock | 


to lead the water to a forebay immediately above 
the power-house. 


The next site down the river which has been | 


chosen by the Government engineers for the con- 
struction of a power plant is at Slave Falls—or, 
rather, it is at a point where the combined head of 


26ft. formed by the Slave and Eight Foot Falls can | 
be utilised. The dam, it is proposed, should run | 
along the crest of the falls, and curving down-stream | 


through an are of 90 deg. would connect with the 
power station which is to be on the right bank 
of the river, where provision is made for the future 
inclusion of a lock for water transportation should 
the river ever be improved for navigation purposes. 
The head and tail water elevations as at present 


proposed are 928ft. and 902ft. above sea level respec- | 


tively. It is calculated that when employing a 
12,000 cubic foot per second flow the 26,600 horse- 
power mentioned in the table will be available at 
a capital cost of 874 dols., say, £18 per horse-power 
at the switchboard. It is estimated that with 
100 per cent. load factor the cost of one horse-power 
per annum, excluding transmission charges, will be 


8.58 dols., or, say, £1 15s. 9d. This cost will, it is | 


estimated, be reduced to £1 lls. 9d. when the size 
of the station is increased as shown in the table. 

Ten miles further down the river, that is to say, 
64 miles from Winnipeg, is the Du Bonnet Falls site. 
Here it was suggested that the energy of three falls, 
namely, the Grand, Du Bonnet and Whitemud falls, 
should be combined so as to obtain a head of 56ft. 
The capital cost when 95,500 horse-power are installed 
is estimated at roughly £14 5s. per horse-power at 
the switchboard, while the annual operating cost 
at 100 per cent. load factor is put at £1 6s. 5d. per 
horse-power. This proposal, as will be seen later, 
is not to be carried out exactly as proposed by the 
Water Power Branch. 

At Pine Falls, where the head is 37ft. and where 
the Water Power Branch proposes that the ultimate 
capacity shall be 63,100 horse-power, it is calculated 
that the initial cost will be £14 11s. per horse-power 
and the annual working cost £1 9s. 6d. per horse- 
power at the switchboard, with a 100 per cent. load 
factor. : 

The Seven Sisters Falls occupy a stretch of some 
34 miles, and, it is thought, will be best divided into 
two portions, the upper of which will comprise two 
falls and the lower five falls. Just above these falls 
there is the intake of the Pinawa channel of the 
Winnipeg Electric Railways undertaking, so that the 


diverted into it by a series of dams, of which the 
principal is 1650ft. long. Near the head of the 
diversion is a control barrage which, if necessary, 
can entirely shut off the flow and return it to the 
river. A further dam above the power-house of 
the Winnipeg Electric Railway Company creates 
a head of 39ft. In the power-house there are four 
1000-kilowatt and five 2000-kilowatt turbo-generators. 
The current is stepped up to 60,000 volts and is 
transmitted through the 65 miles to Winnipeg over 
duplicate transmission lines carried on steel towers. 
At Winnipeg itself there is a steam stand-by plant 
of 13,600 kilowatts capacity as well as a storage 
battery which is capable of supplying 3000 kilowatts 
for one hour. 

The Winnipeg River Power Company has been 
authorised to develop the du Bonnet falls site, which 
has already been described. In its investigations 
the company has discovered a better site than that 
| selected by the Government engineers, and here it 
is making definite arrangements to carry out what 
|is to be known as the Great Falls Development. 
Instead of the 10,000 horse-power unit suggested 
| in the Government report, it is proposed to employ 
21,000 horse-power units, of which at first four will 
be installed, and they will work under a head of 
56ft. The turbines will each drive an 11,000-kilowatt 
generator and 12,000-volt current will be produced. 
This will be stepped up to 110,000 volts for trans 
mission to Winnipeg. At the point chosen there is 
| an island in the river. The power-house will span 
the left channel and will be tied to the left bank by 
a non-overflow concrete dam 900ft. long. It will 
| be joined to the right bank by a combined sluice way 
| and free spillway type dam 2100ft. long. The sluices 
will discharge 70,000 cubic feet of water per second 
| at regulated level and 1570ft. of spillway will pass 
the highest anticipated floods. 

The Bow River, which provides numerous water 
| power sites, drains 3138 square miles and rises at an 
| elevation of some 6500ft. above sea level. From its 
source it descends 2750ft. to Kananaskis Falls, 
where the Kananaskis River joins it, and from that 
| point to Calgary, which is 55 miles away, the fall 
| is 720ft., or an average of just over 13ft. to the mile. 
| It is this stretch which offers the most promising 
| prospects, and in it are to be found the Eau Claire, 
| Horseshoe Falls and Kananaskis Falls developments. 
| Above Kananaskis Falls the drainage area, which 
| is 1710 square miles, is under the administration of 
|the Rocky Mountains National Park of Canada, 
| which body has already carried out a considerable 
| amount of storage work. The flow of the river is 
governed to a large extent by temperature and by 
the fact that much of its water is derived from the 
melting of snows. How great the variation in flow 
may be is shown by the fact that just above the 
confluence with the Kananaskis as widely different 
readings as 500 and 45,000 cubic feet per second 
have been observed. 

In discussing the utilisation of the river Mr. Mitchell 
remarks that the portion above Calgary may be 
regarded as being conveniently divided economically 
into two sections; that above Kananaskis Falls 
being a storage section and that below it the power 
section. The storage section, which is about 90 
miles in length,-is entirely in the mountains. Nearly 
all its tributaries have their sources at or near a 
lake. During the summer seasons of 1911, 1912 
and 1913 the Dominion Water Power Branch made 
surveys of and investigations into the power and 
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possible storage possibilities of the river and _ its 
watershed. It was ascertained as a result of these 
inquiries that whereas the mean winter flow was 
about 720 cubic feet per second, it could, by means 
of the storage that has been and may be created, be 
increased to more than double this amount or, say, 
1500 cu. ft. per second. This would have the effect of 
raising the mean winter output of the six sites which 
are about to be mentioned from 19,785 horse-power 
to 48,175 horse-power. In addition to this a plant 
to be constructed on the Cascade River and supplied 
from the Minnewanka storage developments would 
be able to contribute 1165 horse-power. The 
Minnewanka storage undertaking is completed. It 
includes a dam at the head of Cascade River. 

The power plants at present existing on the Bow 
River are as follows :—The Eau Claire in the city of 
Calgary, and the Horseshoe and the Kananaskis, both 
of which belong to the Calgary Power Company. 
The Eau Claire was the first hydro-electric plant to 
be erected on the Bow River. The head is 12ft. 
and the present capacity 600 horse-power. This 
could be increased considerably by remodelling the 
plant. 

At the Horseshoe Falls, which are situated about 
50 miles west of Calgary, a solid concrete dam built 
across the gorge in which the river flows converted a 
25ft. fall into a head of 70ft. There are four turbo- 
generators, two of 3750 horse-power and two of 
6000 horse-power. Current is generated at 12,000 
volts and stepped up to 55,000 volts for transmission, 
over duplicate aluminium cables carried on wooden 
poles to Calgary. Part of the power is also sent at 
12,000 volts to some cement mills at Exshaw. 

The Kananaskis Falls are immediately below the 
junction of the Kananaskis and the Bow; that is, 
about two miles above the Horseshoe Falls. The 
head is derived from rapids and a series of three falls, 
making a total drop of some 55ft. This is increased 
by a dam at the head of the falls to a created head 
of 70ft. There are at present two turbo-generators, 
each of which is of 5800 horse-power. As at the 
Horseshoe Falls, current is generated at 12,000 volts 
and stepped up to 55,000 volts. Indeed, the two 
plants are made to work in unison. 

Mention may just be made of a further plant on 
one of the affluents of the Bow River which, though 
small, is interesting. It is of 75 horse-power and it 
is situated half a mile from Lake Louise Chalet, the 
Canadian Pacific Railway Hotel. The water is 
conveyed from Lake Louise in a 20in. wood stave 
pipe 2800ft. long and the available head is 140ft. 

Other sites on the Bow River which have been 
chosen as particularly suitable for power develop- 
ments are those at Bow Fort, the Mission, the Ghost 
and the Radnor. The Bow Fort site is four miles 
below the Horseshoe Falls and is at the foot of a 
number of rapids or “ swifts,’”’ which represent an 
aggregate fall of 70ft. below the tail water of the 
Calgary Power Company’s plant. At this point 
the distance between the cliffs on either side of the 
river is only 265ft., and there are good foundations 
for forming a dam. In fact, the site is described as 
being ideal. Three units each of 4400 horse-power 
coupled to 2500-kilowatt generators could be installed. 
The prime cost is calculated to work out at £28 15s. 
per horse-power and the annual cost—including a 
proportion of the cost of transmission to Calgary 
along with the current from other plants further 
down the giver—at £3 6s. 4d. per horse-power with 
100 per cent. load factor. 

At the Mission site it is proposed that three 3500 
horse-power turbines should be erected. They would 
work under a head of 47ft. The banks at this point, 
which is some little way below Bow Fort, are 450ft. 
apart. The Ghost site, just below the entrance of 
the Ghost River, is four miles below the Mission site. 
A head of 50ft. might be obtained, and the proposal 
is to lay down three 3500 horse-power sets. The 
Radnor site is 3} miles below the mouth of the Ghost 
River. Here there might be a further three 3500 
horse-power turbines working under a head of 44ft. 

Mr. Mitchell then goes on to discuss other rivers 
in the Prairie Provinces which afford sites for power 
plants. These we must pass over briefly. On the 
North Saskatchewan, 60 miles above Edmonton at 
Rocky Rapids, there is a point where the building 
of a dam would provide a head of 85ft. and ensure 
the production of 30,000 horse-power continuously. 
There is a further possible site at Cole Falls, 25 miles 
below the city of Prince Albert. On the South 
Saskatchewan certain municipalities are proposing 
to erect a 12,000 horse-power plant for pumping 
purposes. Below the forks of the river there are 
at least five good sites available. At one of these— 
Grand Rapids—about 40,000 horse-power might be 
obtained. On the Elbow River—one of the head- 
waters of the South Saskatchewan—there is a point 
where the building of a dam 130ft. high and 536ft. 
wide would impound 21,110 acre-feet of water, 
which if carried a distance of something over four 
miles, of which 14,600ft. would be in tunnel, would 
provide 10,000 horse-power. The place is only 
33 miles from Calgary. 

Other rivers entering Lake Winnipeg which possess 
favourable sites are the Fairford, the Dauphin, the 
Waterhen, and the Red River. Thé Fairford and 
the Dauphin, which, with Lake St. Martin, form the 
connecting link between lakes Manitoba and Winni- 
pegosis and Lake Winnipeg, and in which the falls 


are 13.2ft. and 86.5ft. respectively, would yield, 
from four sites, 28,260 horse-power continuously. 
The Waterhen from a fall of 15ft. would yield 6800 
horse-power, which might be much increased by 
storage. On the Little Saskatchewan—a tributary 
of the Red River—there are already two plants, the 
first of which gives 450 horse-power with a 24ft. 
head and the second 600 kilowatts with a head of 
33ft. On the Assiniboine there is a fall of 15ft., 
which would during eight months of the year give 
1369 horse-power. There are other rivers flowing 
into Lake Winnipeg, but their possibilities as regards 
water power have not yet been properly gauged. 

The Nelson River is the outlet of Lake Winnipeg 
and it discharges the drainage from a tributary area 
of 450,000 square miles. On this great river, Mr. 
Mitchell prophesies, will some day be erected a series 
of immense power plants. A conservative estimate 
of its possibilities is, according to him, 2,500,000 
horse-power. He gives a list, which we reproduce 
below, of nineteen power sites which would furnish 
powers varying from 77,150 to 235,495—these being 
estimated horse based on a minimum flow of 50,000 
cubic feet per second and 80 per cent. efficiency :— 








. 
Estimated horse-power 
based on a minimum 








] 
Possible site. | Head. flow of 50,000 second- 

| feet at 80 per cent. 

efficiency. 
Whisky Jack Portage | 40 181,150 
Ebb and Flow Rapids | 17 77,150 
Whitemud Rapids... ..| 30 135,860 
Bladder es ee 20 90,575 
Chain of Rocks Rapids... 35 158,510 
Devil’s Rapids .. .. ..| 25 113,220 
Grand Rapids .. .. .. 27 122,530 
Birthday Rapids... .. ..| 36 163,375 
First Gull Rapids rs ae 77,150 
Second Gull Rapids 5 ee | 95,105 
Third Gull Rapids .. ..| 20 90,575 
Fourth Gull Rapids -a SD 135,860 
First Kettle oe ann eat ae 77,150 
Second Kettle ee a 97,370 
Third Kettle er en). a 181,150 
Upper Long Sluice Rapids . 40 181,150 
Lower Long Sluice Rapids. . Oo 235,495 
Upper Limestone Rapids../ 33 149,450 
Lower Limestone Rapids .. | 41 185,680 

| Total .. 2,548,505 


| 





Mr. Mitchell considers that the advent of the Hudson 
Bay Railway, now being built, in a north-easterly 
direction from the Pas, in Manitoba, to Port Nelson 
on Hudson Bay, which will traverse a route parallel to 
the Nelson River, promises to be a great factor in 
the power future of that river. 

Several other rivers are mentioned as offering 
power possibilities. There is the Churchill, which 
drains an area of 114,150 square miles, but no survey 
has been made, though the river is known to have a 
considerable fall. The Athabaska River drains 
39,000 square miles. Its minimum measured flow, 
however, is only 2368 cubic feet per second. With 
this flow and a head of 45ft. obtainable at Great 
Rapids 9410 horse-power would be available, but 
its cost would be excessive and the power would 
have to be transmitted 200 miles to Edmonton. 
On the Peace River many power sites are said to 
exist and they are being investigated. The Slave 
River drains Lake Athabaska into the Great Slave 
Lake, and between the two there is a fall of 170ft. 
On one stretch of the river there are 16 miles of rapids, 
which when fully surveyed will, it is thought, doubtless 
reveal an excellent water power site. On the 
Mackenzie River, too, which has a watershed of 
669,000 square miles and a drop of 520ft. in all, 
water power possibilities should, Mr. Mitchell thinks, 
be available, though there are no distinct waterfalls 
or large rapids on it. 








POWER STATION DEVELOPMENTS. 


On Saturday, the 20th instant, Mr. 8. L. Pearce, 
M. Inst. C.E., Chief Electrical Engineer to the Manchester 
Corporation, gave a lecture to the members of the Man- 
chester Association of Engineers, entitled ‘‘ The Manchester 
Electricity Undertaking: Some Recent and Projected 
Extensions.” After reviewing the past history of the work 
from its inception in 1893, and comparing the output 
with that of many of the chief cities in the world, the 
author described the recent extensions and additions 
to the plant which have been made at the three 
power stations in Dickinson-street, Bloom-street and 
Stuart-street. He first alluded to the huge battery 
which has been installed at Dickinson-street to meet 
the peak load. This battery he believed to be the 
largest ever put into any power station in Europe. 
It had a capacity of 11,700 ampére-hours, and the following 
rating at various discharges :—3900 ampéres for 3 hours, 
5000 ampéres for 2 hours, 8400 ampéres for 1 hour, 11,200 
ampéres for } hour, 15,000 ampéres for 5 minutes. It 
comprised 210 cells, weighed 680 tons, and had a voltage 
of 400-450. 

To deal with the peak loads on the tramway system, 
which occur normally twice a day, another battery of 
3960 ampére-hours capacity had been put in. It had 
264 cells, weighed 302 tons, a voltage of 500 to 550, and a 
capacity of 3960 ampére-hours. The recent additions 
to the plant at the Stuart-street station consisted of a 
Howden-Siemens low-pressure exhaust turbo-alternator 
of 4500 kilowatts capacity, a high-pressure Howden- 
Siemens alternator of 15,000 kilowatts capacity, and a 
Westinghouse-Siemens 6000 kilowatts turbo-alternator. 
The exhaust turbo-alternator took its steam from the 





exhaust of a Yates and Thom 1500 kilowatts reciprocating 


engine, the initial pressure being 15 lb. absolute and 
vacuum, 27fin. The speed of the turbine was’ 1500 
revolutions per minute ; the number of wheels six fro; 

6ft. Tin. to 7ft. 3in. in diameter, and the maximum tin 
blade speed 590ft. per second. The lecturer gave the 
following steam consumptions obtained :—32 Ib. per kilo. 
watt-hours at full load ; 37 lb. at } load; 44 Jb. at } load, 
and 66 1b. at } load. In practice, it was found that by 
this combination of high-pressure and low-pressure turbiny 
the output in kilowatts was about the same for each part, 

The largest unit in the station, he said, was a Howden. 
Siemens 15,000 kilowatts high-pressure turbo-alternator 
This was one of the largest turbo-alternators in operation a 
Europe to-day, and had an overload rating of 19,000 kilo. 
watts for 1 hour. The speed was 1000 revolutions per minute 
the number of wheels 14, from 7ft. llin. to 9ft. diameter. 
maximum blade tip speed 475ft. per second, and the 
shaft diameter at journals 15}in., with an initial steam 
pressure of 190 lb. per square inch, and vacuum of 27jp 
The following consumptions per kilowatt-hour had been 
obtained :—Full load 13.6 1b., } load 14.1 1b., } loaq 
14.9lb.,and } load 16.9 lb. 5 
24,000 square feet of heating surface, and there were 
two circulating and two air and condensate pumps, each 
steam-driven and capable of supplying 60 per cent. of 
the full rated load of the set. 

The latest addition to the station was a Westinghouse. 
Siemens 6000 kilowatt high-pressure turbo-alternator, 
which had replaced one of Yates and Thom’s 1500 kilowatts 
reciprocating sets. It had a speed of 3000 revolutions per 
minute and was the first machine of the size to run at this 
speed in this country. It had six wheels, varying from 
4ft. ljin. to 4ft. 7}in. diameter, and a maximum blade 
tip speed of 723ft. per second. With a steam pressure of 
190 lb. per square inch and a vacuum of 27in., the f« lowing 
consumptions had been guaranteed :—Full load 13.68 Ib, 
per kilowatt-hour, ? load 14.51b., 4 load 15.8 1b., and 
load 20.8 Ib. 

The remainder of the lecture was devoted to a detailed 
description of the projected new power station at Larton, 
We have already described and illustrated the chief 
features of the great power-house which is being designed 
for an ultimate plant capacity of 160,000 kilowatts, 
As proposed, the first four generating units will be turbine 
sets of 15,000 kilowatts each, and the remaining four, 
similar sets of 25,000 kilowatts each. The first section 
of the generating plant will consist of two 15,000 kilowatts 
turbo-alternators, generating three-phase current at 6600 
volts, fifty cycles, with a speed of 1500 revolutions per 
minute, and developing their normal output at 0.85 
power factor. Mr. Pearce said that with an initial steam 
pressure of 210 Ib. per square inch and a vacuum of 28}in. 
the following steam consumptions had been guaranteed 
by the makers :—Full load 11.5]b. per kilowatt-hour, 
} load 11.9, $ load 12.67, and } load 14.9 Ib. per kilowatt. 
hour. The main condensers would be provided with 
30,000 square feet of cooling surface. 

The present designs contemplated for the complete plant 
eight generators and eight 33,000-volt feeders, running 
to a central transforming station in the existing area of 
supply, where it was proposed to step down to 6600 volts 
for the purpose of interconnecting the existing Stuart- 
street high-tension feeder network with Barton. It was 
not proposed that the whole of the electric high-tension 
feeders from Barton should terminate at this new central 
distributing station, but they would be continued on, as 
and to where the demands developed in the future, at 
the full line pressure of 33,000 volts. 

The lecture was admirably illustrated by means of 
lantern slides. 








LABOUR AND WAGES. 


TueE National Advisory Committee on War Output has 
received deputations from the Shipbuilding and Engineer- 
ing Federation of Trade Unions and the joint executives 
of the Engineering Trade Unions with regard to necessary 
amendments to the Munitions of War Act. It was re- 
ported on Tuesday that the Ministry of Munitions was 
desirous of introducing, at the earliest possible moment, 
an amending Bill which had been the subject of considera- 
tion by the Advisory Committee with the Joint.Committee 
that represented the Parliamentary Labour Party and the 
National Labour Executive during the passage of the 
original Act. The amending Bill has also been the subject 
of aninterview between representatives of the Ministry of 
Munitions and the above body, and the views of the 
Ministry on certain suggestions which had been made were 
reported. Further amendments suggested by the Ship- 
building Engineering Trades Federation were also con- 
sidered at Tuesday’s meeting. The meeting was unani- 
mously of the opinion, in view of a certain amount of irrita- 
tion arising out of the administration of the Act, that no 
amending Bill should be introduced until a full conference 
of representatives of trade unions connected with munitions 
had been held. 





THE Chief Inspector of Factories and Workshops, in his 
annual report, states that last year War-office and 
Admiralty demands for supplies led to many applications 
for latitude in the matter of hours, and inspection of the 
workshops showed the importance of the question of 
fatigue in relation to production. ‘* Instances,” he states, 
“have repeatedly come to light where it has been found 
that production has gradually fallen away when long spells 
of overtime have been worked.” The Superintendent In- 
spector of Factories reports that “‘ the whole experience of 
these last months leads unquestionably to the conclusion 
that while long and even excessive hours can be worked 
with advantage for short periods, continued overtime, if 
not kept within proper limits, soon fails in its object, and 
ceases to aid production.” 








AccorDING to a report from Yokohama the paralysis of 
the glass industry in Belgium and Germany has led to an 
increased demand for Japanese glass. Moat remarkable 
are the large orders arriving from England, where glass 
articles have scarcely ever been exported from Japan. 
The Nippon Yusen Kaisha is now receiving applications 
for space and freight to London for lamp chimneys, cups, 
bottles, and other glassware, calculated at about 4000 tons 
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A CURIOUS MOTOR OMNIBUS 


AN AMERICAN MOTOR OMNIBUS. 


‘Tue motor omnibus is a very rare vehicle in American 
cities, largely for the reason that an extensive electric 
tramway system is found in all cities, large or small. The 
most important of the omnibus services is that on Fifth- 
avenue in the city of New York. This is a ‘‘ high-class ”’ 
street on which tramway lines have not been allowed to 
intrude, but which has need of public conveyances for 
general traffic and for sight-seeing purposes. The fare by 
these omnibuses, however, is 5d., as compared with the 
universal 24d. fare for the trams. 

The motor omnibus illustrated herewith was built for a 
special service, between St. Paul and Minneapolis, which 
are known as the Twin Cities. They are entirely separate 
municipalities, with their centres 10 miles apart, but with 
suburbs practically contiguous. Several of the tramway 
lines run through-cars, with service as frequent as in the 
cities themselves, and the traffic is very heavy. The fare 
within each city is 24$d., while 5d. is charged for the trip 
from one city to the other. 

A company independent of the tramways has taken up 
the idea that many passengers would patronise a service 
offering better accommodation than the frequently 
crowded tramcars, and has therefore instituted a service 
of motor omnibuses which take only a limited number of 
passengers, but which pick up and set down the passengers 
at the kerb instead of in the middle of the street. For this 
service the charge is 5d. within either city, or 10d. from one 
city into the other. 

The vehicle is 22ft. long, with a wheel base of I8ft. It 
weighs about five tons complete, including the 45 horse- 
power petrol engine, by which the rear wheels are driven. 
A storage battery is used for lighting the car and starting 
the engine ; ventilation is provided for by exhaust venti- 
lators in the turtle-back roof, and in winter the hot-water 
circulation from the engine jacket will be utilised for heat- 
ing the interior. 

The entrance and exit are on one side only, convenient 
of access when the vehicle draws up at the pavement. 
The entrance is at the forward end of the near side, so that 
the driver can collect the fares. The exit is towards the 


rear, with enclosed steps and doors flush with the side of | 
The 


the body. All doors are operated by the driver. 
* port-hole ’’ windows are circular in form, 24in. diameter. 
Their frames are hinged at the top, and when open they 
are hooked to short chains hanging from the roof. 

Another special feature is that the seats are separate 
chairs, each having a circular pneumatic cushion and being 
spring-mounted on a central leg or pedestal. The stem 
of the seat fits inside this pedestal, and the weight is 
carried upon a spiral spring 2ft. long. There are twenty- 
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America and in Australia. The builders consider that 
there is a field open for the motor omnibus or road car in 
America. 








A JUBILEE. 


aomageaseene 


MicHAELMAS Day last was the jubilee of Davey, Paxman 


| and Co., Limited, of the Standard Lronworks, Colchester. 


This firm was founded by Messrs. Charles M. Davey, 
James N. Paxman, and Henry Davey in 1865, and work 
begun in .small shops in Culver-street, in the centre of 
Colchester, but growth was so rapid that in 1876 it was 
found necessary to provide a more extensive site, and the 
original works were, therefore, disposed of, new shops 


GEARED SHUNTING LOCOMOTIVES. 


A NOVEL use for a geared locomotive is the handling of 
goods wagons between a goods yard and numerous ware- 
house and manufacturing or wholesale concerns at Kansas 
City. These concerns are grouped in a business district 
near the centre of the city, but considerably above the level 
of the goods station and yard of the Kansas City Southern 
Railway. The ground is- very hilly, but as it is very 
desirable to be able to deliver railway wagons to and 
take them from the various industrial establishments, 
the city has permitted the railway to lay a line partly 
in one of the steep streets—too steep for heavy wagons with 
horses, with branches and spurs into the ground floors of 
the building to be served. 

The steep gradients are from | in 20 to | in 14, and there 











GEARED SHUNTING LOCOMOTIVE—EANSAS CITY SOUTHERN RAILWAY 


being built near the river Colne, and at a more convenient | 
point for the railway. 

The founder and chairman, Mr. James Paxman, is still 
active, and has the proud record of having presided over 
the destinies of the firm which he established for no less 
than half a century ; and, further, that by the end of this 
year he will have completed seventy years active work as 
an engineer. 
its present high position, for he combined indefatigable 
energy, inventive ability, and progressive power with sound 
mechanical engineering and that commercial instinct 
without which the best engineering in the world is not a 
‘“* paying proposition.” 


10.78. 









































To his genius and enterprise the firm owes | 


He is an old man now, though | 


are curves of 350 to 115ft. radius running into the build- 


| ings. The line is laid with heavy rails, which at all points 


and crossings are riveted to steel channel sleepers em- 
bedded in concrete. The paving between and along the 
tracks is laid and cared for by the railway. There is 
usually a train service early in the morning to deliver the 
wagons, and again late in the afternoon to pick up the 
loaded wagons in time to be made up into the outgoing 
night goods trains. The ordinary six-coupled shunting 
engines could not handle more than one wagon on the steep 
gradients combined with sharp curves, and with damp or 


| greasy rails these engines sometimes could not ascend 


even without a wagon. At the same time there was con- 
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Seven of these chairs, arranged in pairs on eitherjside of ; astonishingly young for his years, and whilst he still takes 


GEARED SHUNTING LOCOMOTIVE 


a central aisle, with one pair omitted at the exit steps, and | an active interest in the works, the conduct of the firm 
an additional row placed around the semi-circular rear end | is entrusted to his son, Captain William Paxman, Mr. P. A. 
of the body. The passenger compartment is 18}ft. long Sanders, and Mr. R. Franklin, with Mr. W. H. King as 


and 74}ft. wide. 


as | secretary. 
These omnibuses were designed and built by the McKeen | 
Motor Car Company, of Omaha. This company has for | 


several years been building railway motor cars of the same | 
general type, having petrol engines, enclosed steps, port- | Pacific line in Nevada for about 100 miles. 








EARTHQUAKE shocks recently damaged the Southern 


hole windows, and other features now embodied in the | tanks toppled from their high supports, and at one point 


omnibus, 


These rail cars are in use in North and South | the line sank Sin. 


Several water | 1 
| motive, and to see the engines ascending the steep streets 


siderable noise and smoke, and some danger in working 
such gradients. 

To overcome these difficulties and to improve the accom- 
modation afforded to its patrons the railway company 
purchased two heavy geared locomotives, and as their 


| hill-climbing service occupies only a small portion of their 


time they are used also for ordinary shunting in the yards. 
It is quite curious to-see such shunting work being carried 
on without the sharp noisy exhaust of the ordinary loco- 


almost noiselessly. The motion and gearing works very 
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“sweetly,” and make little sound. The total distance 
covered by the engines is nearly seven miles. They can | 
push or pull from four to eight wagons—of 30 to 40 tons 
each—on the gradients, being guaranteed for a load of | 
170 tons on 1 in 14 with a curve of 115ft. radius. The | 
largest of these 1 in 14 gradients is over 1000ft. inlength. | 

The geared locomotives are of what is known as the | 
Shay type, built by the Lima Locomotive Company, of | 
Lima, U.S.A. In this type a vertical inverted engine is 
placed at one side of the fire-box. To give flexibility of | 
wheel-base, the engine is carried on two four-wheeled | 
bogies, one under the boiler and the other under the rear 
bunker, for oil fuel, while the water tank or tender is | 
mounted on a similar bogie. These two bogies are all 
driven from the engine. Each wheel, on one side of | 
the locomotive, has a bevel gear bolted to its face, and the | 
axle-boxes support a short horizontal shaft with two bevel | 
pinions. Coupling rings on the ends of these shafts and | 
the crank shaft are connected by short intermediate shafts | 
with provision for slip and universal joints to allow free | 
curving of the bogies. The shafts on the rear engine bogie 
and the tender bogie are connected in the same way. To | 
allow for the position of the vertical engine the boiler is | 
offset from the centre line of the track. 

The engine has three high-pressure cylinders, with link | 
motion of the Stephenson type. The pinions have twenty | 
teeth, while the gears on the driving wheels have forty-nine 
teeth, and are 42in. diameter. The general dimensions 
are as follows :— 


18in. X 20in. 


RETIRE PENS Se PM te 
Driving wheels,diameter . .. .. .. .. .. 4ft. 
Wheel base, bogie .. .. .. .. . 6fc. 
a engine ee 36ft. 4in. 
= engine and tender .. 53ft. 6in 
Length over couplings .. ox 64ft. Gin. 
eee 
» pressure .. .. ee heer 
Fire-box, length 10ft.. 
a ee ee ae ae! 
Tubes, number EO ee eee ee ee 
Re” OS Se ee, 
l6ft. 


le 
Heating surface, fire-box 208 square feet 





* Mas! cet ck 2890 square feet 
. ae total .. .. 3098 square feet 
ey ee 57 square feet 
Tractive power, maximum .. on 74,500 Ib. 
Weight of engine in work ng order .. 130 tons 

wm tender ae a 55 tons 

Total weight “ 185 tons 
Water... .. 5000 gallons 
ee 2200 gallons 
Width,maximum .. .. 10ft. 6in. 
Height to top of funnel 15ft. 








VARIATION OF FRICTIONAL RESISTANCE OF 
SHIPS WITH CONDITION OF WETTED 
SURFACE. 

_ WE give below a brief résumé of a paper by Naval 

Constructor William McEntee, U.S.N., read before the 

Society of Naval Architects and Marine Engineers in New 

York on November 18th, 1915. 

There are two main divisions into which the resistance 
of ships may be grouped, frictional resistance of the wetted 


| they were all immersed in the month of July, 1914, and 


| amount of fouling would actually be as great 


amount of salt found in sea water. Twelve plates were 
prepared, each having two coats of anti-corrosive paint ; 


were removed, one at a time, at intervals of one month, 
carefully conveyed to Washington so that the small marine 
growths were not disturbed, and tested for frictional 
resistance at speeds varying trom 1} knots to 9 knots. 
Each plate after test in the model basin was carefully 
scraped, cleaned and repainted, this time with one coat 
of anti-fouling paint such as would represent the normal 
conditions of a ship’s surface, and again tested for resist- 
ance over the same range of speeds as before. The differ- 
ences in resistance so obtained gave a direct measure of 
the percentage increase of frictional resistance due to 
fouling. At the same time the fouling matter removed 
from each plate was separately collected and weighed, 
the amounts being recorded. Fig. 1 is a specimen plotting 
for these plates at 10 knots, showing the percentage 
increase in resistance and the corresponding weight of 
fouling matter removed from each plate. The results 
indicate the importance of keeping a vessel’s bottom 
clean and well painted, though it is not considered that 
the relative effect on a ship’s resistance due to an equal 
as that 
obtained in these experiments, it seems probable that the 
decrease in frictional coefficient due to increase of length 
would be relatively greater for the foul condition than 
| when clean, smooth surfaces are considered. 
| The second set of experiments, while of great interest, 
is not of such primary importance. They were carried 
| out to ascertain the value and possibility of application 
of various lubricants to the hulls of ships.. Attempts have 
often been made to reduce frictional resistance by lubri- 
cating under-water surfaces or by polishing them to a 
high degree of smoothness with different materials. To 
measure the quantitative values of such methods, a plate 
20ft. long by 2ft. wide and jin. thick was successively 
treated with shellac varnish, finely powdered graphite 
well polished with a brush, an emulsion of soap, heavy 
cylinder oil, and light cylinder oil. The results of the 
| experiments indicate that no advantage over a smooth 
varnish or shellac varnish is obtainable by any of the 
materials used. The order of their efficiency is, shellac, 
black lead, light cylinder oil, soap, heavy cylinder oil. 
It was found that the resistance of the plate coated with 
light cvlinder oil changed rapidly and became equal to 
that of the same plate covered with shellac, owing to the 
removal of the oil by the washing action of the water. 


| 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron and Steel Trade. 


THE iron and steel market of the week has 
exhibited added strength, and prices in some departments 
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RESISTANCE DUE TO FOULING 


surface and residuary resistance, or the resistance caused 
by wave-making, eddy-making and air resistance. In 
any particular ship the residuary resistance may be con- 
sidered constant for constant speed and displacement, 
but the frictional resistance is only constant so long as 
the condition of the wetted surface remains constant, 
and is only at its minimum when the wetted surface is so 
coated as to have a hard,smooth, shiny character. Con- 
sidering that the frictional resistance is the most important 
element in the resistance of practically all ships, it is 
noteworthy that investigations of conditions affecting it 
have been relatively few, and there appear to be little 
actual data as to the quantitative variations obtained. 
The series of experiments here reported upon was be 

by Chief Constructor D. W. Taylor, U.S.N., in the Model 
Basin at Washington. The inquiry is divided into two 
portions :—(1) The increase of resistance upon actual 
ships, by fouling of the bottom with marine growths, 
and (2) the possibility of modifying the frictional resistance 
by the application of materials calculated to produce a 
smoother surface. In order to deal effectively with the 
problem of increase of resistance due to fouling, plates 
of steel, 10ft. long by 2ft. wide and jin. thick, were 
prepared and exposed to the action of sea water in 
Chesapeake Bay, where the average density of the water 
js 1.02, that is, containing about 75 per cent. of the usual 


| iron and steel to erect buildings in which the manufacture 


have further advanced. In almost every direction there 
is a keenness on the part of consumers to place orders for 
some months ahead, and a reluctance among producers 
to commit themselves beyond the present. The demand 
for war material of all descriptions for constructional 


of munitions may be carried on, and for plant to equip 
the factories, is greater than ever, and the capacity of 
producers to meet the demand steadily dwindles. Buyers 
who want deliveries urgently ask for their orders to be 
booked, leaving to makers to fix their own terms. Finished 
iron and steel manufacturers report inquiries of a heavier 
character, and those working for the Government and 
French agents cannot accept orders outside those autho- 
rities. All kinds of finished iron are slightly dearer, and 
the same remark applies ‘to manufactured steel. Makers 
of best bars are very busy on Government work, and some 
additional orders have been placed for railway rolling 
stock purposes. Merchant and common bar iron sells 
freely where makers are willing to book, but this condition 
is a marked exception. The general “ boom ”’ conditions 
recently prevailing in business continue. Everyone has 
more work than they can -do, and buyers complain— 
as never before—of the ever-increasing difficulty of 
securing the acceptance of orders by rolled iron and steel 


—= 
Iron Prices. 


Though marked bars remain nominally at th 
£12 10s. basis, they can only be bought at that price “4 
customers who are in a specially advantageous POSitio, 
Makers have only a small margin to offer after satisf ing 
commitments, and they are able to command a pra 
of something like £1 on the minimum. A large pr pea 
of the output is taken up for war purposes. Good pir 
class bars cannot be got now under £12 delivered. The 
upward impulse of the market appears to operate Without 
pause. Bolt iron makers ask as much as £11 15 
nut iron runs from £11 10s. to £11 12s. 6d. delive i 
the Darlaston and Wednesbury district. Outsicie fog 
petition for orders has shrunk to negligible proportions, 
Puddled iron, which has been becoming scarcer anc scarcer 
owing to the effect of recruiting upon an already under. 
manned labour supply, makes very high prices. With 
a considerable proportion of their furnaces idle, irounasters 
are not able to do much more than execute the contracts 
they have running, and some of them are entirely off the 
market. Business in small rounds is confined ¢: insig- 
nificant transactions. Three-eighths rounds commnd £[3 
to £13 5s. per ton. Steel rounds are relatively and ‘tually 
dearer, being from £14 5s. to £14 10s. The galvanised 
sheet mills are no better employed than of lai>, and 
quotations are rendered very difficult by the fu t that 
the bar trade is unequal to the strain imposed up. it by 
existing circumstances. The rapid appreciation of spelter 
after its earlier relapse is also an anxious feature, 
Consumers who sounded the market to-day—Thuisday— 
were asked to pay £100 for supplies delivered Bb rming. 
ham. For steel sheet bars extravagant figures ha\« been 
quoted. The sheet trade is necessarily res‘ ricted, 
Galvanised sheets were dearer. Business was (one at 
£22 for 24 gauge corrugated, f.o.b. Liverpool. Makers 
who were indifferent to business quoted £23. There 
are still some inquiries about for export markcis, but 
buyers are not prepared to pay current prices. declaring 
that American makers offer much more attractive terms, 
Buyers should remember, however, that the qualities of 
the two countries are not to be compared. Black sheets 
are quoted up to £14 10s., but business could be done at 
£14. Thin steel sheets for stamping and working up 
purposes are quoted this week at £15 to £16, and the 
same price attaches to finished black plates. 


Pig Iron Trade. 


Pig iron prices have hardened.  Stafforishire 
common forge iron is advanced to 68s., and for part-mine 
70s. is asked, though one cannot hear of business at that 
figure. Northamptonshire gray forge is variously priced, 
a quotation of 68s. 6d. being made, though most makers 
are asking 69s. and some 70s. The latter figure is the 
minimum for Derbyshire, and most producers are con- 
siderably higher in their demand, viz., 71s. to 72s. as an 
average. There is a moderate amount of business being 
done, the market having come to the conclusion that 
pigs are not likely to be any cheaper for some time to 
come. Foundry iron is also inquired for, and Derbyshire 
No. 3 is quoted 74s. and 75s., though 73s. 6d. would 
probably be taken. Current prices are complained of as 
unsatisfactory, the slight advance being quite insutticient 
to cover the extra cost of fuel. Quotations for pig iron 
are about Is. per ton above those of last week, and the 
signs seem to point to a further improvement. Except 
in a few cases where coke contracts of long date have been 
made, ironmasters will not book orders for delivery 
beyond the first quarter of 1916. The present position—it 
is the more satisfactory—has been attained without any 
widespread policy of putting furnaces out of blast. 
Owing to the scarcity and inefficiency of the labour 
available, the current pig iron output must be very much 
reduced from the normal. But not two months ago so 
rapidly were stocks accumulating that it seemed certain 
a good many more furnaces must go out. Some furnaces 
did, in the Midland district, as I recorded at the time, 
but not to the extent that had been anticipated. Current 
business is done on a higher basis regarding selling prices 
than was possible a month ago, but not on a more profitable 
basis. The comparatively low grade forge iron smelted 
at many of the furnaces is not called for to anything like 
the same extent as the higher qualities applicable to shell 
work and armaments. 


The Steel Trade. 


Manufacturers are working at high pressure, but 
are unable entirely to satisfy the needs of regular cus- 
tomers, the destination of a large part of their output 
being determined by national considerations. Semi- 
manufactured products were again held for very high 
figures, the circumstances having put an end to anything 
like freedom of bargaining. Users of sheet bars see their 
stocks running out, but they have difficulty in replacing 
them. The trade in American demi-products has virtually 
stopped, simultaneously with the greatly increased activity 
in the American home market. Some lots of billets were 
on offer to-day—Thursday—in Birmingham, but they 
were not such as to tempt business. Quotations by home 
makers were anything from £10 upwards. Sheet bars 
are now quoted at £11 5s., as compared with £4 2s. before 
the war. Open-hearth steel could not be had because of 
the Government demand. High-carbon billets have 
increased in value £1 per ton, making the price now £12. 
In several of the steel branches no figures were submitted ; 
buyers were content to leave the value to makers, and 
urged delivery as soon as possible. Large and small 
Siemens and basic bars were called for. Steel wire this 
afternoon was put up £3 per ton, making the selling figure 
£18, and galvanised telegraph wire was £25. Prices have 
been greatly enhanced in this department owing to the 
scarcity of wire rods. The position arising from the 
scarcity of steel is becoming more acute. There was 4 
great deal of business to be done in light constructional 
steel. No changé has been made in the official prices 
of angles—£9 15s. to £9 17s. 6d.—or joists—£10—prices, 
which are below the value of billets. The Association 
quotations are, therefore, of-no significance at all. Makers 
are regulating prices of rolled steel, particularly of heavy 
sorts, such as sections, joists and plates, by the operation 
of the premium system instead of by changing declared 
Association prices. This is found a much more con- 
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uently than under the old system would be 


more i pee therefore enables producers to avail them- 
es quickly of alterations in market conditions. In 
10888 instances the premiums now demanded in the 
Staffords/ire district amount to as much as £2 and 
£2 10s. por ton over the basis rates, and the extent of the 
extras is being steadily pushed up. Another great con- 
fenience which attaches to the existing principle is that 
ree maker can make his own premium according to the 
individual condition of his order books, and thus suit 


his convenience to & nicety without running the risk 
crificing orders, as would sometimes occur were the 


Oren of the extras a hard-and-fast matter attaching 
to the whole trade in conunon. Plates, angles, channels 
and sections and joists are all affected by the existing 
arrangement, and also large and small rolled bars. Angles 
are quoted £11 10s. basis, plates £12 to £12 10s. basis, 
large bars £12 and small ditto £12 10s. Blooms are 
quoted £16 to £18. 


North Staffordshire Trade. 


The congestion of orders in the steel and iron 


trades in North Staffordshire has become more acute. 
Steel manufacturers are a long way behind in the delivery 
of their orders, and with inquiries and new orders steadily 
flowing in, prices are hardening all round. In finished 
iron there are more orders than can be executed with 
expedition, and with both material and labour very 
scarce and dear, prices are firmly maintained. Crown 
bars vary in price from £12 5s. to £12 10s. a ton, and 
iron plates are £1 a ton dearer. The nominal price of 
best marked bars is £12 10s., but a substantial premium 
is being demanded on this rate. 


The Coal Trade. 


The fuel position is causing a good deal of anxiety, 
and ironmasters, both manufactured and raw iron makers, 
have difficulty in obtaining sufficient supplies to keep the 
works going. Both large coal and slack and hard coke for 
the blast furnaces are concerned in the present shortage, 
which is accentuated by the continued under supply of 
railway wagons and delays on the railways. Coalowners 
upon Cannock Chase, interviewed this week regarding the 
position, express the view that the remedy will be found in 
a suspension of the Eight Hours Act, enabling nine hours 
to be worked at the face. South Staffordshire ironmasters 
complain that a lot of hard coke, which is badly wanted 
at the blast furnaces, is being shipped_abroad. Some time 
ago the Government stopped the export of coke, except 
under certain very stringent conditions, and immediately 
smelters could get cheaper coke and moderately prompt 
deliveries. But the effect of the embargo was to cut down 
the volume of coking, and thereby the quantity of the 
residuals. Thereupon the export of coke was resumed, 
and again British consumers find difficulty in obtaining 
the supplies they want. No doubt railway transport 
has something to do with the scarcity. Coal prices are 
quoted at date :—-Deep house coal, 19s. to 21s. per ton at 
the pits mouth ; ironworks, mill, and forge coal (large), 
16s.; steam fuel, 15s., and rough slack 11s. to 12s. 6d. per 
ton. Coke values have risen, and now fluctuate between 
25s. and 30s. per ton delivered in the Black Country district 
from the South Yorkshire, Derbyshire, and North Stafford- 
shire ovens. A number of blast furnaces have been obliged 
this week to go on slack blast owing to the shortage of coke 
deliveries. Some pig iron makers refuse to take con- 
tracts for the first quarter of the new year, giving as their 
reason that they had not yet been able to cover their 
requirements for coke and coal. Ironworks purple ore 
for the puddling furnaces is quoted 28s. per ton at date 
and pottery mine, also for the forges, 32s. 6d. Some of 
the coalmasters owning fire-clay pits are advocating at 
the present time the substitution of nine instead of eight 
hours as a working day, owing to the fact that 25 per cent. 
of the workmen in the fire-clay pits have left since the 
outbreak of the war, with the result of a much lessened 
output. The suggestion is being strongly opposed by the 
workmen. These state that the only way to retain a full 
complement of workers in the fire-clay industry is to bring 
the wages of the workers up to those of the coal miners. 
The average earnings of the Black Country coal miners at 
the present time are 8s. per day, as compared with 6s. 3d. 
per day earned by the fire-clay workers. 


Iron and Steel Works Engineering. 


The future of iron and steel works plant 
engineering was dealt with on Saturday by Mr. J. E. 
Fletcher, M.I.M.E., in his opening address as president 
of the Staffordshire Iron and Steel Institute. In looking 
into the immediate future, there was not, he thought, 
much likelihood of any striking developments in the 
machinery and plant necessary for British iron and steel 
production. It was only in the direction of more efficient 
works arrangements and in the distribution of power, 
thermal or electric, obtainable at the minimum pro- 
ductive cost, that novelty was to be expected. Engineers 
must, however, recognise in the future that their services 
and inventions would become increasingly valuable, and 
increasingly a necessity as all labour became—as it was 
certain to do—dearer and dearer, and as also the workers 
would advance, and, he believed, succeed in their claim 
to share more and more in the profits of the iron and steel 
and all other manufacturing industries. It had been 
abundantly proved that continuously working plants, 
properly organised and equipped with labour-saving and 
waste-prevention appliances in every possible direction, 
powerfully made for cheap production. 


An Engineering Relic. 


_ In the course of an address to the Birmingham 
Architectural Association on Saturday, Mr. A. T. Bolton 
made an interesting suggestion bearing upon a local engi- 
neering relic. It wa8 that the house of Matthew Boulton 
at Soho should be repaired and preserved as a. memorial 
to one of the makers of Birmingham as a world-wide 
engineering centre. The house might serve as a museum 
or library. Whether, said the lecturer, the house was 
built in 1764, simultaneously with Boulton’s factory, and 
perhaps from a design by Robert Adam, who was known 
to have visited Birmingham in 1758, was a point which 
up to the present he had been unable to ascertain. Smiles, 





in his “‘ Lives of Boulton and Watt,” referred to a letter of 
1770 from Boulton to Adam, which he hoped yet to trace, 
in which Boulton gave an account of his factory and the 
number of men employed. Looking at the early date 
alleged for the house, and its self-evident architectural 
character, it was clear that it might have been based upon 
an Adam design, but he (the lecturer) was inclined to 
think the balance of evidence was in favour of the design 
being by Wyatt. Boulton’s house, as it stood to-day, 
re i regarded as having been reconstructed subsequently 
to e 


Coventry’s Activity. 


At Coventry there is no change in the general 
condition of trade, except that the increasing demand for 
munitions leads to a steady influx of new hands. Men 
are coming in at the rate of some hundreds per week, and 
women workers, mainly from the Lancashire cotton dis- 
tricts, too. War orders have practically put an end to 
private motor car work. 








LANCASHIRE, 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Prices Still Advancing. 

THE market on Tuesday was well attended, and 
all kinds of iron and steel ruled strong. In some cases 
prices were quite nominal. Pig iron was generally higher, 
where business was put through. There was an official 
advance of 10s. per ton in steel bars, though the advance 
had been anticipated on this market. Manufactured 
copper was higher, but ingots were rather quieter. Sheet 
lead was unchanged. English tin ingots rather lower. 


Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 78s. 6d.; 
Staffordshire, 74s.; Derbyshire, 77s.; Middlesbrough, 


open brands, 81s. 6d. West Coast hematite, 129s. 6d.; 
East Coast ditto, 125s.—both f.o.t. Finished iron : 
Bars, £13 to £13 5s.; Lancashire hoops, £15 to £15 10s.; 
Staffordshire ditto, £14 to £14 10s.; sheets, £13 10s. to 
£13 15s. Steel: Bars, £13 15s. to £14 5s.; steel hoops, 
£15 to £15 5s.; boiler plates, £12 to £12 10s.; plates for 
tank, girder and bridge work, £11 5s. to £11 15s.; cold 
drawn steel, £20; steel angles, £11 10s. per ton (minimum) ; 
English billets, Bessemer basic, £10 (minimum); rolled 
steel joists, Association price £10, open market £11. 
Copper: Sheets, strips, &c., £112 per ton, small lots 
14}d. per lb.; rods, £112 per ton, small lots, 14}d. per 
lb.; tough and best selected ingots, £94 to £95. Copper 
tubes, 14}d.; solid drawn brass tubes, 14}d.; condenser 
tubes, 16d.; condenser plates, 14d.; rolled brass, 13#d.; 
brass turning rods, nominal; brass wire, 13§d.; yellow 
metal sheets, 13}d.; rods, nominal. Sheet lead, £33. 
English tin ingots, £171. 


Lancashire Coal. 


There was a fair attendance on the Coal Exchange, 
with rather quiet demand for better qualities of house 
coal, but other sorts were held for full value. In slack 
and engine fuel prices had a hardening tendency. There 
was very little on offer, and demand appears to have 
overtaken supply. Shipping and bunkering coal was on a 
fair scale. General quotations; Best Lancashire house 
coal, 21s. 10d. to 23s.; good médium house coal, 20s. 4d. 
to 2ls. 2d.; domestic fuel, 17s. 7d. to 18s. 7d; screened 
steam coal, 15s. to 16s. 6d.; slack, 12s. to 14s. per ton 
at the pit. 


The Engineers’ Club. 


The report of the special Committee of the 
Engineers’ Club, which was formed after the debates of 
last winter to submit recommendations for organising 
the British engineering industry, was unanimously adopted 
at a well-attended meeting of the members on Friday 
last. Although they are not all original, the recommenda- 
tions made, if acted upon whole-heartedly by an associa- 
tion comprising the leading British firms in all branches 
of engineering, would undoubtedly go a very song way 
in advancing the interests of the British engineering 
industry. As the report points out, such an important 
body would speak with a powerful collective voice in 
matters with which Parliament is concerned. It could 
render the Government considerable assistance in questions 
connected with industry and commerce. What is more, 
its importance would entitle the Association to representa- 
tion on the governing bedies of universities and technical 
colleges which would benefit by its advice on matters 
pertaining to the education of engineers of all grades. 
The work of the Association would be divided amongst 
standing committees dealing with the following depart- 
ments :—(1) General Purposes, (2) Intelligence, (3) Pro- 
duction, (4) Inventions and Patents, (5) Publicity, (6) 
Finance, (7) Education and Research, (7) Parliamentary. 
With regard to the funds for carrying on the Association, 
it is recommended that these be obtained by means of 
annual subscriptions on a graduated scale. Thus, an 
annual subscription of one-tenth of 1 per cent. on 300 
millions sterling—which is estimated to be the amount 
invested in the British engineering industry—would 
provide an income of £300,000. It is now the intention 
of the Club to take steps to form a representative com- 
mittee of engineers with a view to furthering the recom- 
mendations already formulated. 


The Control of the Liquor Trade. 


The Liquor Control Board held a conference in 
Manchester on Tuesday last to deal with the question of 
scheduling Manchester and the surrounding districts as 
@ munitions area for the restriction of drinking hours. 
At the present time the opening of public houses takes 
place at 10.30 a.m. and the closing at 10 p.m., and if 
further restrictions are imposed, it is presumed that drink 
will only be purchasable between 12 and 2.30 p.m. and 
from 6.30 to 9 p.m. The matter has been already pretty 
well discussed by different sections of society in Man- 
chester, and from inquiries which I have made personally 





amongst engineering employers there seems little or no need 
for further drastic restrictions. The Watch Committee 
of the Manchester Corporation, which is well in touch 
with such matters of public welfare, has also expressed 
the opinion that the circumstances do not justify any 
further restrictions as regards hours, but suggests the 
abolition of a well-known Manchester public house 
institution called the ‘“ free” lunch, the “long pull,” and 
treating. It is also considered by many advisable to 
introduce steps to prevent the sale of intoxicating liquors 
to women. The Manchester Chief Constable’s recent 
report on the number of arrests for drunkenness shows 
that there has been a remarkable improvement in this 
respect lately, the number of arrests for drunkenness 
and disorderly conduct during the past ten months being 
4490, compared with 7262 in 1914 and 7574 in 1913. 
In addition to the above facts, there seems to be a strong 
feeling amongst the workmen themselves against further 
restrictions with regard to obtaining drink—a feeling 
which it is feared may result in friction and worse delays 
in the urgent work in hand than are at present being 
experienced. 


Barrow-tn-Kurness, Thursday. 
Hematites. 


There is again a stronger tone in the hematite 
pig iron market, and values are again higher. Mixed 
numbers of Bessemer iron are this week quoted at the 
high rate of 130s. per ton net f.o.b., and special brands of 
iron are up to 150s. per ton, whilst warrants have been lifted 
up to 115s. per ton net cash. Makers are experiencing a 
very full demand for their iron, and are not in a position 
to meet all the demands of users. A furnace has been put 
into operation where two large modern furnaces are now 
at work, but smelters are being handicapped in the 
supplies of raw material and cannot expand their make 
as they would like on account of this. The iron is going 
into immediate use, the steel makers of Barrow and Work- 
ington taking big supplies. There is every prospect of a 
long continuance of the present busy state of affairs. 


Iron Ore. 


The iron ore trade is busily employed. On local 
account the demand is brisk, and from outside sources 
there is much trade being offered. On local account alone 
the whole of the output could easily be swallowed up. 
Prices are high, with good average qualities at 26s. to 30s. 
per ton, and the best ores are quoted at 40s. per ton net 
at mines, and there is a tendency towards a further 
increase. Spanish ores are being imported at about 26s. 
to 30s. per ton delivered to West Coast furnaces. 


Steel. 


There are no new features to report in the steel 
trade. There is marked activity in the departments of 
munitions of war, and many more men could be set on if 
they could be obtained. In the branches of general steel 
sorts there is a fairly busy state of affairs. The rail mill 
at Barrow is on the single shift, the plate mill is still off, 
but the wire works are busy, and hoops and billets are beng 
rolled for war and general purposes. New business 1s 
only fairly plentiful, for attention is being directed else- 
where. Rails are a fair business, with heavy sections at 
£10 5s. to £10 10s. per ton, and light rails are at £10 15s. to 
£11 15s. per ton, with heavy seconds of tram rails at £9 15s. 
per ton. Heavy tram sections stand at £10 15s. Billets 
meet a steady business at £9 10s., and hoops are at £14 5s. 
per ton. Ship plates are nominally at £10 to £10 2s. 6d., 
and boiler plates are at £11 to £11 5s. per ton. 


Shipbuilding and Engineering. 


There is activity everywhere in these trades, and 
a good output is being maintained. 


Fuel. 


For coal there is a brisk demand, with good 
steam sorts at 22s. 6d. per ton delivered. House coal is 
in better demand at 23s. 6d. to 35s. per ton. Coke is in 
fuller demand at 30s. to 36s. from East Coast ovens per ton 
delivered, and Lancashire sorts are at 29s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


For the greater section of the manufacturing 
community in the North of England only munitions 
count in these days. There is a ceaseless output, and this 
state of affairs is expected to continue for some considerable 
time, the orders in hand reaching an enormous figure. A 
constant increase of pressure on every branch of industry 
having to do with war work is being experienced. Steel 
makers are in a stronger position than they have ever 
been, all departments sharing in the rush of business, 
which is almost wholly on behalf of the Government. 
Several of the large firms have now ceased to book any 
further trade from private sources. Their margin of 
output left after satisfying the war demands is exceedingly 
small and constantly dwindling, and does not by any 
means suffice to meet the orders actually in hand. Orders 
placed months ago when the Government demand was 
not so great are left untouched. The iron trade, too, 
is now in a very healthy condition, and the market has 
developed considerable strength during the last two or 
three weeks. Quotations for all descriptions are advanc- 
ing, and Cleveland kinds are now realising higher rates 
than they have done since the boom of 1900. In that 
year Cleveland sold at 78s. The pig iron market has, 
indeed, recovered itself remarkably well, and the prevailing 
opinion is that top prices have not yet been reached. 
This position has been attained without any policy of 
putting furnaces out of blast. The coal trade is somewhat 
irregular. Collieries supplying home requirements are 
well employed, but on the export side the trade is hampered 
by the lack of tonnage, shortage of wagons and other 
restrictions. With freights at such a high level it is 
surprising that the exporting districts can maintain any- 
thing approaching a satisfactory position. At the same 
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time it cannot be said that coal values, owing to the 
generally reduced output, have undergone any marked 
depreciation. In the export centres, where the Limitation 
of Prices Act does not so generally apply, prices have in 
many cases advanced. In Northumberland, for instance, 
best steams are 6s. dearer than they were a year ago, 
while gas and other sorts are in proportion. This is some 
compensation to coal exporters for the increased costs 
and difficulties of carrying on their business, but with 
miners’ wages rising, the position of coalowners who are 
depending on the home trade and who are subject to the 
provisions of the Limitation Act, is not so satisfactory. 
The shipbuilders, engineers and brassfounders are fully 
engaged, and there is great activity in the stamping 
branches. 


Recruiting Munition Workers. 


The statement given by Mr. Lloyd George in the 
House of Commons on Monday with regard to enlistment 
of men engaged on munitions was very timely. During 
the past few weeks numbers of men of recruitable age 
who are working in iron and steel mills and other con- 
tributory trades, thé products of which are essential to 
an adequate output of munitions, have been subjected 
to pressure from all sides to induce them to enlist, although 
they are engaged in “starred ”’ occupations. Of course, 
in all the appeals for recruits it has been stipulated that 
men on Government work are not wanted, but the recruit- 
ing officers in many instances have shown no careful or 
effective discrimination between men, and day after day 
men have been taken away from most essential trades. 
Some idea of the state of things that has prevailed may 
be judged by the fact that recruiting offices were established 
outside the works of Armstrong, Whitworth and Co. at 
Neweastle, and efforts made to enlist munition workers. 
These offices have now been removed, but only after 
representations had been made by the firm. 


Cleveland Iron Trade. 


The Cleveland pig iron market is very strong. 
Values are still moving upward, and all the indications 
point to further stringency in prices. Stocks are very low 
and all the output available for the market is going into 
consumption as fast as the transport conditions will 
allow. There is absolutely no pressure to sell on the part 
of makers, who have little spare iron for early delivery. 
Order books are well filled, both to the end of the year 
and the first quarter of next year. Values have this 
week risen to a level higher than at any period since 1900. 
The general market quotation for No. 3 G.M.B. Cleveland 
pig is 72s. for early delivery, and this figure has been 
freely paid for lots required without delay. No. 1 is 
76s.; No. 4 foundry, 7ls. 6d., and No. 4 forge, 70s. 9d. 
Shipments of pig iron continue to be hampered by lack 
of tonnage, averaging only 1100 tons per working day, 
as compared with 1500 tons last month. 


Hematite Pig Iron. 


In the hematite pig iron trade there is marked 
activity throughout the entire district, and with the 
increased output of metal the whole of the iron produced 
is going into prompt consumption. There has been a 
further increase in values and hematite is now worth 
55s. more than Cleveland pig, whereas the difference used 
to be only 8s. to 10s. Makers are doing a good business 
and are likely to be kept producing at their fullest capacity 
for some considerable time. With the increased demand 
for iron there is talk of a famine in foreign ore, and fears 
are entertained that all requirements will not be met. 
In the meantime, there is a briskness about the trade that 
has not been so striking for many years. The consump- 
tion of iron in the immediate district is on an enormous 
scale, and on account of the war high-grade irons are 
keenly sought after. With makers fully sold over the 
next few months and merchants having practically no 
iron to dispose of, there is little attempt to do business for 
anything like early delivery. The market quotation 
for East Coast mixed numbers is quite 125s. for delivery 
in March and onwards, and some producers are quoting 
up to 127s. 6d. 


Iron-making Materials. 


The position in the foreign ore trade is much 
firmer. Sellers will not consider offers below 33s. for best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees, and odd 
sales of ores equivalent to best Bilbao have been made 
on this basis. But consumers generally are still holding 
off the market. Coke is very scarce and dear. There is 
enormous pressure for supplies, both for home industrial 
works and for export, and the supply is unequal to the 
demand. Average furnace kinds are quoted at 32s. 6d. 
and upwards for delivery at the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades the 
greatest activity continues. Indeed, the reports from 
the various sections this week indicate that the activity 
is greater than has yet been experienced, and measures 
are being adopted to increase further the outputs. This 
applies more particularly to the departments producing 
steel, the bulk of which is taken up in the production of 
shells. Producing machinery is running to its utmost 
capacity, but there are departments where plant could 
be more effectively utilised if the necessary labour were 
available. The work of controlling and standardising 
such is proceeding fairly satisfactorily, but it is surrounded 
by much difficulty. The position as regards hematite 
is causing a good deal of anxiety to steel makers. It is 
becoming very difficult to secure supplies of hematite in 
sufficient quantity, and unless measures are soon devised 
to facilitate shipments of ore from outside ports, par- 
ticularly from Spain, serious inconveniences may arise. 
The present demand runs almost entirely in the sections 
that enter into military and naval requirements. Every- 
thing else is subordinated, with the dislocation of most 
private undertakings and trade in exports. On shipment 
account, with the Far East and with the Colonies, a 
great variety of inquiries are circulating, but even if 
placed they could not be proceeded with. In the finished 
iron trade there are more orders than can be executed with 
expedition, and with both material and labour very scarce 


and dear, prices continue to advance. This week both 
steel and iron ship plates have been advanced 20s. per ton 
to £11. Steel sheets—singles—have risen from £11 lds. 
to £12 10s. and steel sheets—doubles—from £12 to £12 15s. 
Steel ship angles are up 20s., and are now quoted at £10 15s. 
Basic and Siemens steel bars have advanced from £11 15s. 
to £13. The following are among the principal market 
quotations :—Common iron bars, £12 to £12 2s. 6d.; best 
bars, £12 7s. 6d. to £12 10s.; best best bars, £12 15s. to 
£12 17s. 6d.; packing iron, £8 10s.; iron ship angles, £12; 
iron ship plates, £11; iron girder plates, £10; iron ship 
and girder rivets, £13 10s. to £13 15s.; steel bars, basic, 
£13; steel bars, Siemens, £13; steel ship plates, £11; 
steel boiler plates, £11; steel ship angles, £11 15s.; steel 
sheets, singles, £12 10s. to £12 12s. 6d.; steel sheets, 
doubles, £12 15s. to £12 17s. 6d.; steel joists, £9 17s. 6d. 
to £10; steel hoops, ordinary gauge, £11; steel strip, 
£10 15s. to £10 17s. 6d., all less the usual 24 per cent. 
Cast iron chairs, £4 7s. 6d. to £4 10s.; cast iron pipes, 1 fin. 
to 2}in., £7 5s. to £7 1lds.; 3in. to 4in., £6 12s. 6d. to 
£6 17s. 6d.; 5in. to 8in., £6 7s. 6d. to £6 10s.; 10in. to 
l6in., £6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d., f.0.r. at makers’ works. 


Galvanised Sheet Trade. 


The outlook in the iron and steel galvanised 
sheet trade is disquieting. The market has been 
very erratic for some weeks past, with prices difficult to 
quote. Makers in many cases have withdrawn from 
the market. The industry has drifted into a decided 
inactivity, from which it seems unlikely to emerge for some 
time. Steel is becoming almost unobtainable even at 
very high prices. The requirements of the Government 
have moderated considerably, and now, when many makers 
are in a position to turn their plant to the ordinary way 
of trade, they are held up as the result of the materials 
being taken up for other Government work. This is 
very unfortunate, but, of course, the Government needs 
must take precedence. Consumers in the overseas markets 
are believed to have little stock, and there is a fair demand 
on home account, but makers cannot see their way to 
book orders unless they can cover themselves in raw 
materials. 


The Coal Trade. 


The chief feature of the coal trade this week has 
been the great activity in business on forward account, 
several extensive sales having been recorded. The 
Durham market has a particularly strong tone, although 
there are one or two spots where weakness is apparent 
owing to lack of tonnage. The most remarkable feature 
is the continued steadiness in bunkers, for during the 
last week or two there has been a growing scarcity of 
boats. The only explanation is that the unscreened 
Durham market has been largely drawn upon for the 
manufacture of coke. It is estimated that within the 
last week or two the output of coke has been increased by 
5000 tons per week. In any case, both coking coal and 
bunkers maintain all their late steadiness. Contracts 
for a good quality of Durham gas coals have been made 
over next year at slightly over 18s. a ton f.o.b., at which 
figure colliery owners have closed their books and are now 
asking more money. The aggregate quantity is about 
185,000 tons. Sales of good quality unscreened coking 
coals and coking smalls to the extent of about 400,000 
tons have been made over twelve months at 18s. a ton, 
and in some instances at 18s. 6d. The North-Eastern 
Railway Company has entered the market this week for 
next year’s supplies of locomotive fuel. The quantity 
is said to be between 400,000 and 500,000 tons, and 
negotiations are understood to be proceeding under the 
provisions of the Coal Prices Limitation Act. The contract 
made in December, 1913, for the 1914 supplies was made 
at from 12s. to 13s. a ton, so that the present basis for 
consideration is, with the 4s. a ton added, from 16s. to 
17s. a ton. The coal has to be delivered in trucks at the 
colliery sidings. There is no particular change in the 
Northumberland section. For early loading there are 
a few cargoes on offer owing to stemmed tonnage being 
delayed, and for these lots concessions are obtainable, 
but buyers must be able to take spot delivery. For 
December delivery there is a well-sustained inquiry and 
very limited supplies on offer, hence all prices rule steady 
and have a firmer undertone. Freight consumers, how- 
ever, are only buying from hand to mouth owing to the 
very high rates of freight. Some delay still exists in the 
issuing of licences for the export of coal to neutral countries. 
Quotations are as follows :—Northumberlands: Best 
Blyths, 19s. to 20s.; Blyth seconds, 17s.; unscreened, 
15s. to 16s.; best smalls, 10s. 9d. to 11s.; bunkers, 15s. 6d. 
to 16s. 6d.; households, 20s.; Tyne prime steams, 19s. 
to 19s. 6d.; Tyne second steams, 17s. to 17s. 6d.; special 
Tyne smalls, 12s. 6d. to 13s.; ordinary smalls, 10s. 6d. 
Durhams: Best gas, 19s. 6d.; second gas, 16s. 9d. to 17s.; 
special Wear gas, 20s.; smithy, 16s. 6d. to 17s. 6d.; coking 
unscreened, 16s. 6d. to 17s. 6d.; coking smalls, 16s.; 
ordinary unscreened bunkers, 16s. 6d. to 16s. 9d.; best 
bunkers, 17s. 3d.; foundry coke, 32s. 6d. to 35s.; furnace 
coke, 32s. 6d.; gas coke, 26s. to 28s. 








SHEFFIELD. 
(From our own Correspondent.) 


War Profit Taxation. 


NATURALLY, the all-important question with the 
big steel concerns just now is the taxation of war profits. 
This question, it may be remembered, I touched upon 
some weeks ago, and although certain more or less minor 
changes have been made in the taxation proposals since 
then, the matter is still in a nebulous state. We may 
know something definite shortly, but.in the meantime, 
I understand, representations have been made by 
engineering interests that certain apparent inequalities 
seem to require adjustment. For instance, the present 
Budget provisions include a special 50 per cent. taxation 
of war profits to commence from August 4th, 1914, to 
July Ist last, unless a firm’s accounts are made up at a 
later date than August 4th, 1914, in which case it appears 





this special taxation becomes retrospective. As an 
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example of what is meant, I gather from CON Versati 

with a director this week on the subject, that whe “as 
firm’s accounts were made up to December 3} st ty 
the extra 50 per cent. taxation is to be calculated 4, 
the surplus profits for the whole of 1914, after allowanse 
has been made for the “ standard ”’ profit permitted wie 
the Finance Bill. But where a firm’s accounts were made 
up to June 30th, 1914, the extra 50 per cent. taxati : 
only applies to half of that year. This is considered > 
injustice, and it is hoped that sufficient adjustments will 
be made to put the matter on an equal footing for all 
firms. By the way, the “ standard” profits are arrived 
at by taking the best two years out of the three immediately 
preceding the war, adding the profits together and calling 
the average the “ standard.” ° 


Question of Depreciation. 


Another grievance is with regard to th. Uestion 
of depreciation. It is a well-known fact—one that. hag 
too, been emphasised in my letters—that in the interest, 
of the nation’s stupendous requirements just now all the 
more important firms here have erected  acditiong| 
premises—buildings which, after the war, may have t, 
be scrapped or stand empty. The Minister of Munitions 
intimated that in the assessment of war profits :eneroyg 
allowance should be made for this in the form of special 
depreciation, but there appears to be no provision of the 
kind made in the present income-tax assessment, profits 
having to be shown, as usual, before deduction of 
depreciation. What the firms are asking now is whether 
some proper understanding will be come to between the 
Chancellor of the Exchequer and the Minister of Munitions 
upon this point. Then, again, most of the larver firms 
here became “‘ controlled establishments ” in July. From 
that date they ceased to be subject to the 50 per cent, 
excess war profits tax, but are now, under the Munitions 
Act, to hand over to the Government four-fifths of any 
profit made above the amount recognised as the 
“standard ” profit. The operation of the present Budget 
ceased on July Ist last, of course, but it is presumed that 
the Finance Bill will provide for a continuance of the 
50 per cent. special tax on the excess war profits of all 
uncontrolled firms. That being so, unless some equitable 
adjustment is made in committee, uncontrolled firms— 
perhaps doing no particular service for the nation—vill 
be subject to a war profits tax of 50 per cent., whilst 
** controlled”? firms, which are proving such a wonderful 
asset to the country and to the Allies also, are to be 
penalised to the extent of four-fifths of the profits they 
may make over the “ standard ”’ profits. ; 


The Position in Brief. 


Put briefly, the position is this: From August 
4th, 1914, to July Ist, 1915, all firms making profit in 
excess of the “standard” profit, arrived at by averaging 
the best two years out of the three immediately preceding 
the war, are to retain for themselves £200—originally 
only £100—of the excess and to divide the remainder (of 
the excess profits) with the Government, equivalent to 
a 50 per cent. tax on surplus profits. From July last 
when the first ‘‘ controlled establishments ”’ came into 
operation, the excess profits of ‘‘ controlled”’ firms are 
to be dealt with by the firm retaining one-fifth beyond 
the “standard ’’ profits and handing over to the Govern- 
ment the remaining four-fifths. That is how the matter 
is understood in steel circles here, but it is hoped that 


something will be done to save “ controlled” firms from 
the penalisation which their efforts for the nation would 
appear to have brought them. Of course, beside this 
war profits tax comes the ordinary income-tax as imposed 


under normal conditions. 


Workmen’s Wages. 


That brings me to one other point. Absurdly 
inflated wages are being earned by men who, when the 
war broke out and for months afterwards, were labourers 
at about 20s. a week. These men are not to escape the 
Chancellor's net. Many of them in this district learnt 
plain shell-turning in two or three weeks, and are now 
taking home—I cannot say earning—f£4, £5, and {£6 a 
week. They have never in their lives paid income-tax 
before, but they will have to now, by four quarterly 
instalments. Each employer will make a return to the 
Inland Revenue authorities showing what these men are 
receiving in wages, and the Inland Revenue people will 
act accordingly. The only question which does not 
seem at present quite clear is whether such men _ will 
be able to claim the benefit of averaging their wages 
for the past three years. The Bill, as it stands, seems 
to make it pretty clear that income-tax is to be paid on 
this occasion upon the income actually received for the 
year under consideration. There are, of course, many 
men in the steel works who, as a regular thing, earn from 
£4 to £6 a week. Such men are now earning about twice 
that amount perhaps, and there seems no reason ti 
suppose that these regular payers of income-tax will be 
denied the privilege of the three years’ average assessment. 
However, neither in this matter nor in firms’ profits does 
there at present seem to be anything to be said which 
can be taken as definite, though sufficient is known to 
furnish a rough calculation of what the Governwent will 
demand. 


Round the Works. 


So far as steel requirements are concerned, the 
needs of the Government and our Allies are rapidly becoming 
all-absorbing. High-speed steel makers are probably feeling 
this more than any other branch of the industry, and the 
position in which they are placed may be gauged from the 
fact that some of these makers are receiving more offers 
of business in a month than they could deal with in @ 
year or more. In the majority of cases, of course, such 
offers cannot even be entertained, though they are often 
most tempting, for anxious consumers are not now 
quibbling about prices. It is difficult to say which 
departments of the steel trade are busiest, but amongst 
the most active are those for springs and files. Speak- 
ing of files, a report was out a few days ago that the 
Admiralty was about to invite tenders, or had done s0, 
for 2,400,000 files and rasps, chiefly of the smaller kind. 





This, however, is not the case. It is quite probable that 
the Admiralty may be shortly calling for tenders for 4 
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large quantity of files, but the total requirements will 
t, understand, exceed 800,000. New overseas business 
4 h ides files for Singapore, Bangkok and Hankow, steel 
= "Yokuhama, New York, Barranquilla and Huelva, 
s for Sekondi, Lagos and Calcutta, tools for Montreal, 
a Aires and Monte Video, cutlery for Buenos Aires, 
ease a, Sekondi and Cartagena, drills for Talara and Khar- 
toum, and hammers for Talara. Correspondence has been 
jassing recently between the railway companies serving this 
Vistrict and the Chamber of Commerce regarding consign- 
ait notes. Traders have been using their own form of note, 
put the companies now purpose stopping that and calling 
upon t raders to use the official forms bearing the companies 
regulations and conditions, or in the alternative acknow- 
Jedge on the private notes that the goods are handed 
to the companies ‘‘subject to the railway companies 
general conditions.” Otherwise a trader must write 
to the companies to the effect that he is fully aware of the 
conditions under which they accept goods for conveyance, 
the letter to be taken as evidence of his knowledge of and 
consent to the conditions. The Chamber sees no reason 
for the change at a time of pressure like the present. The 
Jabour situation is still rather embarrassing and in many 
departments there are serious shortages of men. 


Pig Iron and Billets. 


There is no relaxation discernible in the hematite 
markets, and the demand for special low phosphorus 
iron will, of course, increase in intensity with the develop- 
ment of munitions output. West Coast Bessemer mixed 
numbers now stand at about 135s. to 137s., delivered 
Sheffield, and special qualities figure at round 150s. 
delivered. As much as 132s. 3d. delivered is quoted for 
East Coast hematite mixed numbers, with about 145s. 3d. 
for special qualities. For common irons Derbyshire 
makers now quote about 72s. delivered for foundry, and 
the Lincolnshire market is a little higher than that. Basic 
and acid billets are still very scarce, the former now stand- 
ing at from £11 to £11 10s. per ton. Good steel scrap is 
in keen demand and rising in consequence, 


Fuel. 


The steam coal market continues to maintain 
its strength and activity. Collieries are very well placed 
for orders, many, indeed, having nothing to offer on the 
open market, owing to being fully sold under contracts. 
The local demand is an increasing one, while shipments 
under licences are on a large scale. Small fuels of every 
description are in great request and in many cases works 
have difficulty in obtaining ample deliveries. Prices are 
strongly held, and many collieries are now fully sold to 
the end of June. Buyers who have not already renewed 
their contracts should lose no time in doing so. Quotations 
for steam coal are per ton at pits as follows :—Best South 
Yorkshire hards, 16s. 9d. to 17s. 6d.; best Derbyshire 
hards, 16s. 6d. to 1@s. 9d.; second quality, 15s. to 15s. 6d.: 
steam cobbles, 15s. to 15s. 6d. Coke is still a strony and 
rising market. 








SCOTLAND. 
(From our own Correspondent.) 
The American Position and the Supply of Raw Materials. 


In every branch of the iron and steel trades 
there is a full maintenance of strength and mills every- 
where are humming with activity. The great bulk of the 
business is on behalf of the Allied Governments, whose 
demands appear as if they would never be satisfied. 
Ordinary commercial business is now forced to assume a 
secondary place, the works week by week taking more 
of one than another, until it looks as if in the near future 
commercial enterprise would be altogether displaced by 
Government orders. So far as can be seen at present 
things have a long way to travel before the various 
Governments will be satisfied, as no sooner is one 
lot rolled and passed than fresh demands of greater 
extent are intimated. The result of the condition of 
things is the flooding of the American market with 
orders for all classes of material which merchants find 
unobtainable at home. Consequently, the works in 
that country find themselves filled up, not only with 
their own internal requirements, but also with export 
orders to such an extent that the exports of raw materials 
on their former basis is now out of the question. The 
effect on prices is naturally considerable, and while it is 
now impossible for the home producer to secure supplies 
of raw materials in the same bulk as formerly, he has 
also to pay greatly enhanced prices for any available 
supplies. As it is equally impossible to secure supplies 
of raw materials at home, and with the Continent as a 
source of supply also non-existent at present, it would 
seem as if the American producers held the trump card. 
They are certainly playing the game for all it is worth, 
and their tonnage output promises to be a record one. 
The shortage of labour at home is still a disturbing element, 
but everything possible is being done by reorganisation 
and rearrangement to ensure the maximum output. 


Labour Affairs. 


A meeting of the Scotch Coal Trade Conciliation 
Board was held in Glasgow during the week to consider 
the claim of the miners for an increase of wages. Since 
May last three advances have been granted to the workers, 
bringing their wages up to 8s. 6d. per day. The present 
application, which is for an increase of 9d. per day, had 
been considered at two previous conferences between the 
masters and the representatives of the men without any 
agreement being arrived at. It was accordingly arranged 
that Sir George Askwith should attend this meeting as 
neutral chairman. The case for the men was submitted 
by Mr. Robert Brown, secretary of the National Union of 
Scottish Mine Workers, while Mr. Adam Nimmo spoke on 
behalf of the masters. Sir George Askwith’s decision 
Will be announced in the course of a week. Lord Balfour 
of Burleigh and Mr. Lynden Macassey, K.C., are conduct- 
ing in Glasgow an inquiry into the demands of Clyde 
munition workers. 


Pig Iron, 
The Scotch pig iron trade shows increased 





strength and the tone of the market is firmer. The out- 
standing feature is the strong position of hematite, the 
demands for which are unusually heavy, and it is now 
impossible to purchase this quality under 120s. per ton. 


Some of the furnaces producing ordinary qualities are 


now making hematite, and it is probable that others will 
have to be used for a similar purpose before long. The 
demand for ordinary brands is at present larger than has 
been the case for a considerable period and values are 
tending upward. The pig iron warrant market was more 
active during the past week and the turnover, amounting 
to about 30,000 tons, is the largest for some months. The 
prominence of buyers and the further withdrawals from 
public stores resulted in a further increase in values, and 
Cleveland iron closed at 70s. 6d. per ton cash buyers 
compared with 69s, per ton in the preceding week. 


Quotations. 


The prices of Scotch makers’ iron have been 
advanced during the week and are quoted as follows :— 
Monkland, f.a.s. at Glasgow, No. 1, 8ls.; No. 3, 80s.; 
Govan, No. I, 81s. 6d.; No. 3, 80s.; Carnbroe, No. 1, 
84s. 6d.; No. 3, 80s. 6d.; Clyde, No. 1, 86s.; No. 3, 81s.; 
Gartsherrie, No. 1, 88s. 6d.; No. 3, 82s. 6d.; Summerlee, 
Calder and Langloan, Nos. 1, 87s. 6d.; Nos. 3, 82s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 87s.; No. 3, 82s.; 
Eglinton, at Ardrossan or Troon, No. 1, 82s.; No. 3, 81s.; 
Dalmellington, at Ayr, No. 1, 86s.; No. 3, 84s.; Shotts, at 
Leith, No. 1, 87s. 6d.; No. 3, 82s.; Carron, at Leith,No. 1, 
88s. 6d.; No. 3, 83s. 6d. per ton. 


Finished Iron and Steel. 


Steel makers report that practically every depart- 
ment is filled up and that the pressure for delivery shows 
no signs of relaxing. In view of the increased costs o1 
raw materials prices are [still rising, and while in some 
cases record figures have been reached, appear likely to 
advance still further. Approximate quotations are as 
follows :—Ship plates, £11 to £11 5s.; boiler plates, 
£11 10s. to £11 15s.; angles, £11 10s. to £11 15s. per ton. 
The export demand is considered ‘fairly satisfactory. 
Black sheet makers are finding great difficulty in carrying 
out their orders. The demand for heavy gauges is excep- 
tionally large and arrears are accumulating. Prices are 
advancing gradually and about £13 5s., less 2} per cent., 
may be given as the quotation for 7 to 11 b.g. for Glasgow 
delivery. Galvanisers continue quiet owing to the high 
cost of spelter. Malleable ironmakers have as much work 
on hand as they can conveniently undertake and have no 
difficulty in securing as much business as they desire. 
Both iron and steel bars are in active demand and prices 
are very firm. ‘‘Crown”’ iron bars are quoted £12 to 
£12 5s., less 24 per cent. for home delivery, and £11 10s. 
to £11 15s. net for export, and steel bars £12 5s. to £12 10s. 
per ton. Wrought iron and steel makers are doing a 
good business on home account, but the export trade can 
hardly be termed satisfactory. 


Scotch Iron and Steel Imports. 


The following is a record of the imports of iron 
and steel into Scottish ports during the month of October, 
1915 :—Iron bars, angles, &c.—ex Sweden—37 tons, 
value £483; steel bars, angles, &c.—ex Sweden—2 tons, 
value £27; ex United States and Canada—610 tons, 
value £5137. Iron and steel hoops and strips—ex United 
States and Canada—4024 tons, value £32,073. Iron and 
steel ship, bridge, boiler and other plates not under }in. 
thick—ex United States and Canada—42 tons, value £377 ; 
under }in. thick, 6 tons, value £122. Total—ex Sweden— 
39 tons, value £510; ex United States and Canada— 
4682 tons, value £37,745. 


The Coal Trade. 


The position in the Scotch coal trade is one of 
all-round strength and firm markets. While there is 
no new feature in the West of Scotland, the general demand 
continues satisfactory. Best ells are well booked, while 
splints are now unobtainable under two to three weeks’ 
notice. Smalls of all sizes are very active. The chief 
features in Fifeshire are the strong position of screened 
navigation coals and the demand for first-class steams. 
In this district also nuts are a strong market. Business 
in the Lothians is very brisk, and several of the collieries 
are not in a position to quote, being fully sold under old 
contracts. Although tonnage is still scarce, the aggregate 
shipments from Scottish ports during the past week 
show an improvement over the preceding week and amount 
to 183,300 tons, compared with 168,394 last week, and 
225,366 in the corresponding week of last year. Ell coal 
is quoted f.o.b. at Glasgow, 18s. 3d. to 18s. 6d.; splint, 
19s. to 24s. 6d.; navigation, 19s. 6d. to 21s.; steams, 
15s. 6d. to 17s. 6d.; treble nuts, 18s. 6d. to 19s.; doubles, 
18s. 3d. to 18s. 6d.; singles, 16s. 9d. to 17s.; best screened 
navigation coal, f.o.b. at Methil or Burntisland, 23s. to 
24s.; first-class steams, 19s. to 19s. 6d.; best steams, 
f.o.b. Leith, 17s. 9d. to 18s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


Tue shipping side of the coal trade has probably 
come in for more attention during the past week than 
coals and their values themselves. This is only to be 
expected in a large measure, in view of the dependency 
of the trade on shipping facilities, and to the fact that 
any improvement in coals must come about by an increase 
in the quantity of tonnage available. The uncertainty 
regarding Greek steamers caused some excitement, but 
this was allayed when it became clear that no restriction 
was placed on the employment of vessels of this nationality 
and that they were free to carry out their charters. As 
a matter of fact, no export licences have been available 
for cargoes of coal for Greece for some time, and con- 
sequently vessels that had been chartered were either for 
allied countries or for neutral destinations other than 
Greece. Owing, however, to the fear that developments 
concerning the relations of the Allies and Greece might 





entail trouble to merchants in the event of their having 
Greek tonnage chartered, the disposition of merchants 
was to show a preference for British steamers or those of 
neutrals other than Greece, but the extraordinary advance 
in outward freight rates has induced charterers to face 
the possible risks attaching to taking on Greek vessels, 
and quite a number has been chartered. This is not 
surprising in view of the scarcity of tonnage and the rates 
that have had to be paid, as witness the following :— 
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The competition for the tonnage on the market has been 
very keen, and owners have had no difficulty in getting 
the high rates. In many cases owners have hesitated to 
name an acceptable rate, and merchants themselves have 
done the bidding and made the offers. At the time of 
writing there is no sign of the freight market having 
touched top, as the market was as firm as when rates 
were shillings lower. In view of the scarcity of tonnage 
and the altogether unreasonable freight rates business has 
not shown much improvement, and prospects, although 
better than they were a week or two ago, are not regarded 
as quite so hopeful. However, there is more inquiry for 
coals for December than for prompt loading, this being 
due to next month being a short month, and the necessity 
for making arrangements in advance. 


Business for 1916. 


There has been of late rather more discussion 
of business over next year. The inquiry for supplies over 
1916 has come more from the direct consumers, who must 
safeguard their position to a large extent and cover their 
requirements, but middlemen still hold off and so far 
decline to pay the figures asked for by coalowners, and 
regarded by the latter as the lowest that they can possibly 
accept without working at a loss. Definite business has 
been done in ordinary Eastern Valley large over next 
year at 2ls., which owners consider as only just allowing 
them a fair margin of profit in view of their enhanced 
costs. Colliery salesmen still ask 25s. for ordinary second 
Admiralty large coals. As regards smalls, sales have been 
effected over next year of best bunkers at 16s. and 1és., 
but it is generally reckoned that these were for some special 
business, and at any rate these figures are several shillings 
above the ideas of middlemen. 


Foreign Coal Imports. 


Notwithstanding tonnage limitations, the returns 
of foreign coal shipments for last week afford the satis- 
faction of being well in advance of those of a year ago. 
The total sent away from Cardiff, Newport, Swansea and 
Port Talbot was 398,163 tons, or an increase of 129,840 
tons on the same week of 1914, when 267,323 tons were 
dispatched. Cardiff alone accounted for 193,947 tons, or 
42,438 tons better than twelve months ago. South 
American ports took ever 14,000 tons, and Marseilles 
22,765 tons and Port Said 11,000 tons. Newport sent 
away 52,633 tons, which was 4244 tons better. Over 
18,000 tons went to South American destinations. Swansea 
dispatched 66,204 tons, or 12,224 tons higher than a year 
ago. Rouen took no less than 26,908 tons. Port Talbot's 
returns are much above the average and cover two weeks, 
the Customs issuing no returns for the week before last. 
The total is given as 85,379 tons, which is 70,934 tons 
in excess of the quantity for the corresponding period of 
1914. 


Taxing Ship Sales. 


Reference was made last week to the fact that 
the Chancellor of the Exchequer proposed applying the 
excess profits tax to the sums representing the difference 
between the value of ships as at June 30th, 1914, and the 
figures at which they have since been sold. The proposal 
created great excitement in local shipping circles, as it was 
considered that in doing so the Chancellor would be taxing 
capital and not income. However, before the week was 
out, it was announced that Mr. McKenna had dropped the 
idea altogether. This sudden action caused as much 
excitement almost as the news of his intention to bring 
the matter forward. The opinion generally appears to be 
that where owners have sold with the definite intention 
of using the money to pay for new tonnage, the application 
of the excess profits tax would be a hardship, but in cases 
where owners have sold and practically gone out of 
shipping, to apply the tax would be only fair. 


Idle Mines. 


The recent very pronounced shortage of tonnage 
has undoubtedly entailed hardship upon large numbers of 
men who have been rendered idle because of the lack of 
facilities for emptying trucks. The number of men idle 
has varied considerably from day to day, and has been 
estimated as anything from 5000 to 10,000 men, and this 
fact has brought up the question of out-of-work pay in 
the Avon Valley district. Several applications have been 
from the collieries in this district where the men have been 
on short time. In most cases it was pointed out by the 
owners that they had plenty of orders, but that the 
difficulty of maintaining regular work arose through the 
limitations of shipping. The reply of the Central Execu- 
tive of the South Wales Miners’ Federation to the appeals 
for assistance for the men affected was adverse, on the 
ground that it was contrary to their rules. A meeting of 
the Avon Valley district miners has decided therefore to 
give notice that the scheme be amended so as to include 
payment -to men thrown out of work through such cir- 
cumstances, and to appeal further to the Executive 
pointing out that the stoppages were not due to depression 
in the trade but to the lack of shipping facilities caused. by 
the war. A deputation to the Executive Committee will 
back up the men’s appeal. In some cases men in this 
district have been idle for three successive weeks, and at 
other collieries work has taken place only on two and 
three days. 
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Non-unionism, &c. 


The decision has been come to in several districts 
to tender fourteen days’ notice to terminate contracts 
on the question of non-unionism. So far as can be seen, 
the number of men affected is about 10,000. There has 
recently been considerable trouble among the men on the 
score that men from North Wales and the West of England 
have come into the coalfield and taken the places of men 
who have enlisted, and consequently there are many who 
are not members of the Federation. With regard to the 
inquiry concerning the “ lost 5 per cent.’’ in the anthracite 
area, Sir Laurence Gomme being the arbitrator, it is 
understood that the meeting will be held in the second 
week of December, and that the owners will be repre- 
sented by Messrs. Evan Williams; T. Griffiths, Cymmer ; 
and Hugh Bramwell; and the miners by Messrs. J. 
Winstone, President of the South Wales Miners’ Federa- 
tion; T. Richards, Secretary ; and A. Onions, Treasurer. 


Craftsmen’s Agreement. 


After negotiations covering many weeks an 
agreement has been completed between the representatives 
of the Monmouthshire and South Wales Enginemen’s, 
Stokers’ and Craftsmen’s Association and the Committee 
appointed by the Coalowners’ Association to deal with 
their claims for improved conditions, &c. The new agree- 
ment came into operation on Monday last, and provides : 
(1) A 1915 standard rate of 5s. 6d. to 5s. 9d. to main 
hauling enginemen employed underground and on the 
surface ; (2) a 1915 standard rate of 5s. 3d. to 5s. 10d. 
to smiths ; (3) a 1915 standard rate of 5s. 3d. to 5s. 10d. 
to underground and surface ordinary fitters, carpenters 
and leading sawyers. None of these standard rates apply 
to apprentices. In cases where workmen have been paid 
an.extra turn or turns without working overtime, such 
turn or turns shall be merged into the new standard 
rates, but if the wages including such turn or turns are 
higher than the new standard rates will give, no reduction 
shall take place. Any disputes on the question must be 
referred to the joint Committee which has carried through 
the negotiations and framed this agreement. 


Current Business. 


Current operations have not opened out much 
this week, although there has been a rather better inquiry, 
not so much for prompt shipment as for next month, 
which, of course, being a short month, has induced buyers 
to look ahead a little more than would have otherwise 
been the case. The week opened certainly with a better 
tone due to the improved supplies of tonnage in dock. 
Quite a number of steamers arrived up over last week-end 
which had been delayed by the bad weather, and their 
appearance naturally gave a rather steadier complexion 
to the market. But the better tone has been, if anything, 
more sentimental than real, for the reason that values 
have not moved, and it has been only too apparent that 
the heavier tonnage supplies have been readily absorbed 
by the requirements of owners, leaving them still in the 
position that they could do with more. Such a thing as 
not being able to stem promptly has not been experienced, 
which proves that at bottom the market still demands 
more transport facilities to put it on a sounder basis. 
Best Admiralty coals have in the main been out of the 
market, although even some of the tip-top qualities have 
sailed very near to serious difficulties on account of their 
tonnage not being up. Ordinary second Admiralties have 
ruled about 18s. 6d. Most sellers have quoted rather 
more, but business has ruled on the basis of 18s. 6d. for 
early loading, with 19s. 6d. quoted for December. Dry 
coals have kept very steady at 23s. to 24s. for best, with 
ordinary drys from 21s. to 22s. Monmouthshires have 
ruled about 18s. for best black veins, 17s. 6d. for Western 
Valleys, and 16s. 6d. to 17s. for Easterns. Bituminous 
coals have displayed practically no movement, while 
there has been no demand worth notice for washed nuts 
and peas. Small coals have been slow to move. In 
some cases best -bunkers have been quoted up to 12s., 
but Ils. 3d. to lls. 6d. is the price at which supplies 
have been obtainable, with seconds about 10s. 6d. to 11s. 
Cargo sorts have steadied a little, and it has not been quite 
so easy for buyers to pick up very cheap lots. Patent 
fuel has been dull and featureless, but pitwood has con- 
tinued to increase in value consequent upon the acute 
shortage, which is a serious matter for some collieries and 
has almost jeopardised their working. Sellers have been 
able to name their own price for the little supplies about 
and quotations have ranged from 5ls. 6d. to 52s. 6d. 


LATER. 


There has been no movement of any account in the coal 
market, but in order to assist collieries to maintain regular 
working the Chamber of Commerce has resolved to ask 
the Trimming Board that the trimmers should work on 
Saturday afternoons, and thus help to free trucks for the 
pits. The whole question of tonnage supplies was the 
subject of a debate at the Chamber of Commerce on Wed- 
nesday, when the President asked members to formulate 
suggestions for the assistance of the Government in 
remedying the shortage. It was, however, a significant 
fact, and one which, after all, is to the credit of the Govern- 
ment authorities, that no new suggestion could be made, 
or at any rate was not forthcoming, of any description 
whatever, and it all ended in a resolution that the Chamber 
should await the result of the Government’s scheme for 
controlling tonnage before recommending further steps. 
It was agreed to urge upon the Government the desirability 
of appointing commercial men to assist in obtaining greater 
efficiency in working requisitioned merchant ships, and 
to. ask that Cardiff should be represented on the Licensing 
Committee appointed by the President of the Board of 
Trade. The view was expressed that if the bulk of British 
tonnage was compelled to trade to and from this country 
the advantage would certainly rest with them, and they 
would be better off despite the fact that neutrak tonnage 
would be attracted to America by the high rates that would 
be offered there. 


Bute Docks Facilities. 


The scheme outlined recently for the laying down 
of new sidings, and for arranging for the working of the 


pany’s engines instead of, as at present, it being shared by 
them with the Taff Vale Railway, Rhymney Railway, and 
Great Western Railway, has been deferred. Colonel 
C. 8S. Denniss, general manager of the Cardiff Railway 
Company, speaking at the Chamber of Commerce meeting 
at Cardiff on Wednesday, stated that as it was evident 
that the scheme was to be opposed, notice had not been 
given to Parliament. It was hoped to secure unanimity, 
as a contentious measure would stand no chance in the 
House. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 18s. 6d. to 19s.; ordi- 
naries, 17s. 6d. to 18s.; best drys, 23s. to 24s.; ordinary 
drys, 21s. to 22s.; best bunker smalls, lls. to 12s.; best 
ordinaries, 10s. to lls. ; cargo smalls, 7s. to 8s.; inferiors, 
6s. to 7s.; washed smalls, 13s. to 14s.; best Monmouth- 
shire black vein large, 18s. to 18s. 6d.; ordinary Western 
Valleys, 17s. 6d. to 18s.; best Eastern Valleys, 17s. to 
17s. 6d.; seconds Eastern Valleys, 16s. to 17s. Bitu- 
minous coal: Best households, 23s. to 24s.; good house- 
holds, 22s. to 23s.; No. 3 Rhondda large, 23s. to 24s.; 
smalls, 19s. 6d. to 20s. 6d.; No. 2 Rhondda large, 15s. to 
l6s.; through, 13s. 6d. to 14s.; smalls, 10s. to lls.; best 
washed nuts, 25s. to 27s.; seconds, 22s. to 24s.; best 
washed peas, 17s. 6d. to 18s. 6d.; seconds, 15s. 6d. to 
16s. 6d. Patent fuel, 22s. 6d. to 25s. Coke: Special 
foundry, 40s. to 43s.; good foundry, 36s. to 40s.; furnace, 
32s. to 36s. Pitwood, ex ship, 51s. 6d. to 52s. 6d. 


Newport (Mon.). 


A rather better tone has been in evidence for 
Monmouthshire coals, but the improvement has not yet 
taken tangible form, as tonnage, although more plentiful, 
is still below requirements. Quotations are firmer for 
forward loading, but for spot shipment weakness still 
exists. Approximate prices :—Steam coal: Best Newport 
black vein large, 18s. to 18s. 6d.; Western Valleys, 17s. 6d. 
to 18s.; Eastern Valleys, 16s. 9d. to 17s. 3d.; other sorts, 
16s. to 16s. 6d.; best smalls, lls. to lls. 6d.; seconds, 9s. 


to 10s. Bituminous coal: Best house, 22s. to 24s.; 
seconds, 21s. to 22s. Patent fuel, 23s. to 24s. Pitwood, 


ex ship, 51s. 6d. to 52s. 6d. 


Newport Metal Market. 


The strength of the iron and steel markets has 
been fully maintained, and the tendency of values forward 
is to higher figures. The demand continues good, but 
makers are not disposed to commit themselves to business 
ahead at current prices. The production at the steel 
works has been increased rather, and prices for bars are 
firmer at £8 10s. for both Siemens and Bessemer qualities. 
Rails are stronger on the basis of £9 10s. Fresh operations 
in hematite are difficult to carry through. Prices are 
nominally 125s. to 130s., but works are not booking new 
orders on this basis. Iron ore is strong at 3ls. to 32s. 
Tin-plates show no fresh feature. Business is passing, 
and quotations are very firm at 20s. 9d. to 21s. for 20 « 14, 
and 42s. for 28 = 20. 


Swansea. 


Anthracite coals continue a very firm market, 
despite the fact that tonnage is below the required amount. 
Values all round have been well maintained. A special 
meeting of the Swansea Chamber of Commerce was held 
recently to consider an inquiry reported for large deliveries 
of anthracite coal to Sweden. It was stated that the 
Swedish Government was inquiring for 130,000 tons of 
coal. It was decided to communicate with the Govern- 
ment, pointing out that the supplies to our Allies, France 
and Italy, must inevitably be prejudiced and curtailed 
if these large shipments of anthracite to Sweden were 
entertained at present. Approximate values :—Anthra- 
cite: Best malting large, 36s. 6d. to 37s.; second malting 
large, 35s. to 36s.; big vein large, 36s. 6d. to 37s. 6d.; 
red vein large, 32s. to 34s.; machine-made cobbles, 43s. 
to 45s.; French nuts, 47s. 6d. to 49s.; stove nuts, 45s. to 
47s. 6d.; beans, 32s. 6d. to 34s. 6d.; machine-made large 
peas, 19s. to 20s.; rubbly culm, 7s. 9d. to 8s.; duff, 2s. 3d. 
to 2s. 9d. Steam coal: Best large, 19s. 6d. to 23s.; 
seconds, 17s. to 18s. 6d.; bunkers, 13s. 3d. to 15s. 3d.; 
smalls, 6s. 3d. to 8s. 9d. Bituminous coal : No. 3 Rhondda 
large, 23s. 3d. to 25s. 9d.; through and through, 19s. 6d. 
to 2ls.; smalls, 14s. 9d. to 15s. 9d. Patent fuel, 21s. 6d. 
to 22s. 6d. 


Tin-plates, &c. 


The production of tin-plates was not quite so 
heavy last week, while shipments were better. Values 
have again marked a substantial advance and are prac- 
tically Is. up. There are inquiries in the Swansea metal 
market for 20,000 boxes of tin-plates for the Far East. 
Work in all departments of the iron and steel trades is 
more active if anything, and longer shifts are being 
adopted to keep up with the demands. The following are 
the official prices from the Swansea Metal Exchange : 
Tin-plate and other quotations: I.C., 20 x 14 « 112 
sheets, 21s. 3d. to 2ls. 6d.; I.C., 28 x 20 x 56 sheets, 
21s. 9d. to 22s.; I.C., 28 x 20 x 112 sheets, 43s. to 43s. 6d.; 
galvanised sheets, 24 g., £23 to £23 10s. in bundles ; 
block tin, £168 15s. per ton cash, £167 10s. per ton three 
months ; copper, £81 15s. per ton cash, £82 17s. 6d. per 
ton three months. Lead: English, £28 10s. per ton; 
Spanish, £27 15s. per ton. Spelter, £98 per ton. Iron 
and steel :—Pig iron: Standard iron, 71s. 4}d. per ton 
cash, 71s. 9d. one month ; hematite mixed numbers, 115s. 
per ton cash, 115s. 6d. one month ; Middlesbrough, 71s. 6d. 
per ton cash, 71s. 10d. one month; Scotch, 77s. 9d. per 
ton cash, 78s. ld. one month ; Welsh hematite, nominal ; 
East Coast hematite, nominal; West Coast hematite, 
nominal. Steel bars: Siemens, nominal; Bessemer, 
nominal. Steel rails, heavy sections, £9 2s. 6d. per ton. 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THe Untversiry or Lonpon.—University College, Gower- 
street, W.C. ‘Electric Heating and Electric Furnaces,” 





Tue Nortu-East Coast InstiruTion oF .ENGINEERS ayp 
SuirsvurLpERs.—In the Lecture Theatre of the Literary ang 
Philosophical Society, Newcastle-on-Tyne. ‘‘ Notes on Model 
Experiments,”’ by Mr. G. 8. Baker. At 7.30 p.m. 

Puysicat Society oF Lonpon,--At the Imperial College of 
Science, Imperial Institute-road, South Kensington, §,W 
‘On Obtaining and Maintaining a Bright Hydrogen Spectra, 
with special reference to the 4341 Line,” by Mr. J. Guilg: 
“Determination of the Coefficient of Diffusion of Potassium, 
Chloride by an Analytical Method,” by Dr. A. Griffiths . 
“Exhibition of Apparatus for Evaluating Elliptic Integrals” 
by Mr. A. F. Ravenshear. At 5 p.m. Editing Committe. 
meeting at 4 p.m. Council meeting at 4.15 p.m. 


SATURDAY, NOVEMBER 27ru. 


Tue InstrruTION OF LOCOMOTIVE ENGINEERS.—At Caxton 
Hall, Westminster, S.W. ‘‘The Cumberland Electrolytic 
Process for the Prevention of Scale and Corrosion in Boilers,” 
By Mr. E. Cumberland. At 2.30 p.m. 

Tue Association oF MINING ELEcTRICAL ENGINEERS,—At 
the Grosvenor Hotel, Di gate, M hester. Paper embody. 
ing Abstracts on Experiments with Battery Signalling Bell, 
by Mr. G. M. Harvey. At 6.30 p.m. The Committee will meet 
at 5.30 p.m. 





MONDAY, NOVEMBER 29rx. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. Cantor Lecture, ‘“ Optical Glass,”’ by Walter Rosenhain, 
D.Sc., F.R.S., Superintendent, Metallurgy Department, National 
Physical Laboratory. Lecture I. At 4.30 p.m. 


TUESDAY, NOVEMBER 30ru. 


Tue INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER 
Locat Section.—At the Engineers’ Club, 17, Albert-square, 
Manchester. ‘‘Some Difficulties of Design of High-speed 
Generators,” by Professor A. B. Field. At 7.30.p.m. 

Tre InstiTuTIoN oF Crvit ENGINEERS.—At Great George. 
street, Westminster, S.W. Papers to be submitted for discus. 
sion :——‘*‘ Harbour and Coast fence Works at Alexandria,” 
by Mr. David Ernest Lloyd-Davies; ‘Galvan Port, Bahia 
Blanca, Argentine,” by Mr. Charles Alfred Terry. At 5.30 p.m. 
On the conclusion of the business of the ordinary meeting a 
special general meeting of corporate members will be held. 


WEDNESDAY, DECEMBER Ist. 


Tue InstiTuTE oF SANITARY ENGINEERS,—At Caxton Hall, 
Westminster. “The Disposal of Sewage by Dilution: A 
Bio-chemical Method,”’ by Dr. W. E. Adeney. At 7.30 p.m. 

Tue Roya Socrety or Arts.—John-street, Adelphi, W.C, 
“Insects and War,” by Dr. Arthur Everett Shipley, F.R.S. 
At 4.30 p.m. 


THURSDAY, DECEMBER 2np. 


THe Guiascow UNIverRsITy ENGINEERING Socrety.—In the 
James Watt Engineering Laboratories, Glasgow. “* Radius of 
of Action of Ships,” by Mr. J. G. Johnstone. At 7.45 p.m. 

Tue Cxuemicat Socrety.—Burlington House, Piccadilly, 
London, W. The following papers will be communicated :— 
‘*4 Comparative Method for Determining Vapour Densities ” 
(continued), Mr. P. Blackman; ‘The Isomerism of the 
Oximes. Part VII., 5-Bromvanillinaldoxime, 5-nitrovanillin- 
aldoxime and 6-nitropiperonaldoxime,’”’ Messrs. O. L. Brady 
and F. P. Dunn; “The Rate of Growth of Bacteria,” Mr. A. 
Slator ; “‘ The Study of Binary Mixtures: Part I., The Densities 
and Viscosities of Mixtures containing Phenol,” Mr. A. Bramley ; 
‘ Studies in Catalysis: Part III., Preliminary Measurements of 
the Infra-Red Absorption Spectra of Hydrogen Chloride, 
Potassium Chloride and Methyl Acetate in Aqueous Solution,” 
Messrs. R. H. Callow, W. C. McC. Lewis, and G. Nodder ; 
“Studies in Catalysis: Part IV., Stoichiometric and Catalytic 
Effects Due to the Progressive Displacement of one Reactant 
by another in the ‘ Acid’ Hydrolysis of Methyl Acetate,” Mr. 
R. O. Griffith; ‘‘Colorations Produced by some Organic 
Nitrocompounds with special reference to Tetranitromethane : 
Part II.,” Mr. A. K. Macbeth; ‘‘ The Catalytic Bleaching of 
Palm Oil,” Mr. 8. G. Sastry; ‘‘ The Propagation of Flame in 
Mixtures of Hydrogen and Air: The ‘ Uniform Movement,’ ” 
Messrs. W. A. Haward and T. Otagawa. At 8 p.m. 


FRIDAY, DECEMBER 3rp. 
University or Lonpon.—University College, Gower-street, 
W.C. “ Electric Heating and Electric Furnaces.’ Lecture V1. 
By Professor J. A. Fleming, F.R.S. At 5 p.m. 

MONDAY, DECEMBER 6rx. 
Tue Society oF ENGrnecers.—At Caxton Hall, Westminster. 
“The Modern Development of Water Power,” by Mr. Alphonse 
Steiger. At 7.30 p.m. 

TUESDAY, DECEMBER 7ru. 
Tue InstITUTE oF MARINE ENGINEERS.—The Minories, 
Tower Hill, London, E. ‘Stern Shaft Lubrication,’’ by Mr. 
A. J. Lebeda. At 7 p.m. 








CATALOGUES. 


FRANK PEARN AND Co., Limited, Manchester.—_The Pearn- 
Richards combined surfacing, boring, milling, drilling and 
tapping machine is the subject of this catalogue. The catalogue 
contains sectional and line drawings showing very clearly the 
design and construction of the chief features of this useful tool. 
It also includes a number of shang om representations of 
the machine applied to the machining of different objects, such 
as gas engine beds. For instance, there are illustrations showing 
the processes of milling the bearings, facing the cylinder end. 
milling the water inlet and outlet branches, boring and facing 
the bearings with tandem cutter bars and boring the casting 
for the liner. A full specification and tables of guaranteed 
limits of error and cutting speeds are included. The book is 
admirably got up, and reflects much credit upon the printers 
and block makers. 








THe British ELECTRICAL AND ALLIED MANUFACTURERS’ 
AssocraTIon.—We are asked to state that this Association will 
not hold an annual dinner in the 1915—16 session. 
Contracts.—Erith’s Engineering Co., Limited, 70, Grace- 
church-street, London, has just received further orders for its 
patent automatic timber dryer for seasoning oak spokes for war 
contracts. This company is also furnishing a large Erith auto- 
matic dryer to David Brown and Son, Limited, for drying the 
spruce used in their large box factory. 


Tue Iron anp Steet Institute.—The Council of the Iron 
and Steel Institute announces that the annual meeting has been 
fixed to take place on Thursday and Friday, May 4th and 5th, 
and the autumn meeting on Thursday and Friday, September 
2ist and 22nd, 1916. Both meetings will be held at the rooms 
of the Institution of Civil Engineers, Great George-street. 
Westminster. Sir William Beardmore, Bart., will be inducted 
into the chair as the new president of the Institute, in succession 
to Dr. Adolphe Greiner. The Bessemer Gold Medal for 1916 
will be presented to Mr. F. W. Harbord, honorary consulting 
metallurgist to the Ministry of Munitions. It has been decided 
not to hold an annual dinner next year. 








traffic at the Bute Docks by the Cardiff Railway Com- 





Lecture V., by Professor J. A. Fleming, F.R.8S. At 5 p.m. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 
drawings. 
Copies of specifications may be obtained at the Patent-office Sale 
Branch, 26, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 
The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 





Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 


notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


93,399. December 2nd, 1914.—Vatves, W. H. Clegg, 136, 
Browhead-road, Burnley. 

The object sought in this invention is to make rotary sleeve 
valves more gas-tight and efficient. The top part of the cylinder 
is bored larger down te A, and into this part the short sleeve 
valve B is fitted. ~The valve B is provided on its outer diameter 
with a loose thin ring C and on its inner face with a loose ring 
D which is split. These rings prevent leakage and make 
renewals more convenient. Into a recess in the top of the valve 
B is fitted another ring E, which can have a spring piston ring 
F in its periphery. The ring E is pressed upwards by springs 
and the valve downwards, The wiles B has an enlarged collar 
G on its underside with a projecting ring, and this fits a corre- 
sponding groove in the cylinder. It rests and revolves on 
this ring. The valve has a projection H which engages with 
loose rings C and D, which cause these to move round with it. 
The rings have slots with which the projections engage, so that 
the rings can rest on the face J to make the valve gas-tight. 
Into the top of the cylinder a loose end K is fitted. This has 
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a conical part L which extends into the cylinder down to about 
the bottom of the ports which are cut through the valve B. The 
end face of the loose end K is provided with a projecting ring 
M, and through the centre is the driving member N, which has 
projecting arms P which engage with projections Q on the valve 
and cause the valve to rotate with it. The driving member N 
has attached to it above the cylinder end the driving arm R, 
which is engaged by projections on the wheel S. This wheel 
is loosely mounted on a ball bearing T and is geared with and 
driven by any suitable gearing from the crank shaft of the 
engine. The loose end K has a portion of the conical part L 
recessed at U opposite the inlet port V. Into the upper part of 
this recess the spark plug projects. Oil can be fed into the 
groove where the ring G rotates and also down the centre of the 
driving member N.-——November 3rd, 1915. 


21,735. October 28th, 1915.—IMPROVEMENTS IN INTERNAL 
ComBusTIon Enornes, E. E. Bentall and G. C. Bingham, 
both of Heybridge, Maldon, Essex. 

This engine is of that class wherein the fuel used requires 
to be vaporised by heat before the explosive mixture can be 
formed, and wherein the combustion takes place in a chamber 
which forms an extension of the working cylinder. The cylinder 
is provided with an explosion chamber A. The passage between 
the two is made comparatively small and is closed by an exten- 
sion B on the end of the piston when the piston reaches the end 
of its in-stroke. The chamber A is fitted with an extension C, 
constituting the usual ignition or hot cap, and into this extends 
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the end of a tube D, forming an extension of a by-passage from 
the end of the cylinder. An annular vaporising chamber E 
is formed round the chamber A by constructing such chamber 
with double walls, and this vaporising chamber is fitted with an 
inlet F through which the oil to be vaporised is supplied by a 
pump, The chamber E is also fitted with an inlet G, through 
which air may enter, and it is further provided with an outlet 
which communicates through pipe H with the engine inlet port 
K, which port is pathirat 5 by the usual inlet valve and com- 
municates with an extra air inlet L suitably controlled. The 
vaporising chamber E and ignition cap C are first heated by the 
external application of heat and the engine then operated to 


from the chamber E and air from the extra air inlet L in proper 
proportions to constitute an explosive mixture will be drawn 
into the cylinder through the port K, and this mixture will be 
compressed into the explosion chamber A during the com- 
pression stroke. As, however, the explosion chamber already 
contains either air or products of combustion from a previous 
explosion, this will be compressed in front of the explosive 
charge and so prevent the latter reaching the hot cap C. As 
the piston nears the completion of its compression stroke the 
extension B on it enters the passage between the cylinder and 
the explosion chamber and closes it. An annular pocket is 
thus formed between the end of the piston and the cylinder head, 
and as the piston completes its stroke the explosive mixture 
contained in this pocket will be forced through the by-passage 
and the tube D into the hot cap C and ignited, with the result 


working the hot cap C gradually cools, but the tube D becomes 
heated by the combustions taking place at or near its end and 
this tube then acts as the ignition surface.—November 3rd, 1915. 


CONDENSERS AND FEED-WATER HEATERS. 


7809. October 28th, 1915.—Cootine Towers, F. C. Schmidt, 
Broadway-court, Broadway, Westminster, London, S.W. 

AA are the walls of the tower, between which are arranged 
a series of cooling hurdles, indicated diagrammatically at B. 
These hurdles may extend down to the level of the top of the 
air inlet C as shown to the left or they may terminate in a staggered 
manner, as shown to the right, but in either case the water 
which has trickled down the hurdles is collected in a tank D. 
The liquid enters the cooler through a pipe E and is distributed 
by a main trough F and subsidiary troughs G, the latter having 
nozzles H adapted to deliver jets of water on to splash-plates J, 
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which break up the jets into a fine rain. Immediately below the 
splash-plates and just above the cooling hurdles B are arranged 
collecting and distributing surfaces. each of which leads to the 
top of a cooling hurdle. These collecting surfaces may be in 
the form of inclined boards as shown at K or they may each 
consist of a plurality of inclined boards overlapping one another, 
as shown at L, or they may each be a plurality of inclined boards 
overlapping one another in stepped relationship so that the air 
can pass between individual boards as shown at M. The 
surfaces K, L and M are arranged each with its lower edge in 
the same vertical plane as a cooling hurdle B, so that each surface 
or set of surfaces collects and delivers water to the top of one 
cooling hurdle.—November 3rd, 1915. 


BATTERIES. 


23,485. December 3rd, 1914.._IMPROVEMENTS IN OR RELATING 
TO SECONDARY BatTERIEs OR AccuMULATORS, John Charles 
Augustine Ward, of Belvedere Works, Belvedere, Kent, 
and Richard Pape, Limited, Belvedere Works, Belvedere, 
Kent. 

A tubular separator E is provided between the positive and 

negative elements, capable of permitting the inner element F 

to pass through it. The inner element F is provided with a 





























projecting end G at the bottom capable of fitting into a special 
flexible supporting ring B. This support B may be of rubber 
and consists of a hollow ring, preferably circular. On the under- 
side of this ring circular feet C are provided that give the support 





cause its piston to complete a suction stroke and then a com- 
pression stroke. During the first of these strokes vaporised oil 





elasticity and act as distance pieces to keep the ring off the 


circulation of the electrolyte. On the upper side of the ring 


a circular flange J is provided round a centre hole K, through 
which hole the bottom of the inner element passes. The function 
of this circular flange is to act as a separating cushion between 
the inner element F and the porous pot E. The centre hole 
in the ring B corresponds in shape with the shape of the inner 
element F. Grooves L are provided in the circular flange J 
of the ring B to permit the circulation of electrolyte in the 
bottom of the containing case between the feet © of the ring 
in an upward direction, through the centre of the ring and the 
grooves above referred to, thus permitting the electrolyte to 
circulate freely through the core of the inner element and 
through the space between the outside of the inner element F 
and the separator E. On the outside of the periphery of the 
ring B spaced projections D are provided, which support the 


that the main charge will be ignited when the piston moves | outer element M, the space between the inner flange J and 
outward sufficiently to open the communication between the | these projections forming in effect a groove in which the bottom 
cylinder and combustion chamber. As the engine continues | of the separator or porous pot E rests, and effectually acts as 


a screen to prevent deposits of active material forming at the 
bases of the elements, which otherwise might collect and set up 
electrolytic action between the inner and outer elements F and 
M. The spaces N between the projections assist the circulation 
of the electrolyte to the underside of the element M. The ring 
B with its feet C and flange J may be all made in one piece. 
When the two elements F and M and the porous pot E are 
placed inside a containing case H, furnished with the supporting 
ring B, a cushion is provided which prevents damage to the 
elements or pot due to expansion, vibration or shock, without 
preventing the free circulation of the electrolyte. To secure 
the elements at the top of the containing case H a sealed lid P 
is used with enlarged holes Q, through which the positive and 
negative terminals R and § Over these terminals are 
drawn flanged sleeves A of rubber or other elastic acid-resisting 
material, which sleeves fit tightly into the enlarged holes Q. 
The flanged ends of the sleeves A are slipped on first, thus per- 
mitting the containing case lid to fit down tightly on to the 
flanges when in position. Thus a cushion between the lugs of 
the battery elements and the lid is provided as well as a seal 
to prevent the electrolyte leaking from the inside of the con- 
taining case H.— November 3rd, 1915. 


LOCOMOTIVES. 


21,477. October 24th, 1914.—SupernHeatTer, Schmidt’sche 
Heissdampf-Gesellschaft, m.b.H., 2, Rolandstrasse, Cassel- 
Wilhelmshéhe, Germany. 

The object of this invention is to construct a superheater in 

such a manner as to obviate the disadvantages arising from the 

differential expansion of the parts of the superheater and of the 
boiler which come into contact with superheated steam, satu- 
rated steam and water respectively, the arrangement being 

such that the superheater elements are easily accessible. A 

header A is arranged in the smoke-box horizontally above the 

fire tubes, the header being adapted to receive saturated steam 
from the boiler. The fire tubes B in which the superheater 
elements C are disposed are arranged in seven vertical rows, 
each of which contains three fire tubes. In the lower half 
of the smoke-box two superheated steam collecting headers D 
are arranged, in which the superheated steam coming from 
the superheater elements is collected, and from which it is con- 
veyed to the cylinders of the engine. The collecting headers 
are arranged vertically and their lower: halves, which project 
through the smoke-box, are provided with flanges E, to which 
the steam pipes leading to the engine cylinders are connected. 
The collecting headers are also provided with flanges F, to which- 
a pipe interconnecting the headers may be bolted. By means 
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of this interconnection the steam of the entire superheater 
system is led to each cylinder, and the area of the steam super- 
heating surface may be made relatively small. The ends of 
the superheater elements C projecting from the fire tubes are 
bent towards the steam headers in such a manner that the ends 
of each vertical row of elements receiving saturated steam 
are situated in a vertical plane. The ends of the elements 
receiving the saturated steam open -into an intermediate 
steam chest, which distributes the saturated steam front 
one part of the header A to three superheating tubes 
C, and is itself detachably connected to the saturated 
steam header. The ends of the elements which lead 
the superheated steam to the superheated steam headers are 
arranged in a horizontal plane and are expanded into a common 
flange H, by means of which they are attached to the superheated 
steam header. The ends of those vertical rows of elements 
conveying superheated steam which are situated nearest the 
superheated steam headers are arranged approximately on a 
level with the lowest fire tubes, while similar ends of those rows 
of elements which are situated more remote are arranged in 
succession at lower levels. Each single vertical row of elements 
can be withdrawn separately without affecting the others, while 
the fire tubes, the superheater elements and the joints of both 
are easily accessible. Further, the superheater elements have 
great elasticity owing to the length of bends with which they are 
provided. The arrangement is such, it is claimed, that it is 
not possible for water pockets to be formed in the superheater 
elements.—November 3rd, 1915. 


ORDNANCE AND ARMOUR. 


740. October 28th, 1915.—Prosrectite, Pietro Fabiani, 32, 
Corso Stupinigi, Turin, Italy. ae 
This projectile is composed of two elements, one within the 
other. The internal element, which is explosive, is discharged 
from the outer one as from a gun and exploded a given time 
after its expulsion. The engraving shows a bomb intended 
to be dropped from a height. The bomb is constituted by a 
casing A, which terminates at one end in an ogival head B.and 
at the opposite end carries a stabilising device C, which may 
be of any suitable construction. The casing A which forms 
the body of the front projectile has at the forward end a chamber 
D containing the charge of the front shell, and about midway 
of its length another chamber E containing an explosive charge, 
on which the rearward shell F bears. In a partition G separat- 
ing the chamber D from the chamber E is situated a primer H, 
opposite which is mounted in the head B a striker J, normally 
held apart from the primer by a spring K. The striker is carried 
by a sleeve L connected to a rod M extending to the outside. 
The rod M, provided with a block N, which on impact is forced 








bottom of the containing case H, so as to provide efficient | rearwardly against the head, is formed with two notches, into 











THE ENGINEER 





Nov. 26, 1915 











which enter the ends of the levers P pivoted on the head B and 
provided with wings Q, the levers P being normally held by 
springs in the position shown. Within the sleeve L is a detonator 
R, to which leads a passage S formed in the body of the striker 
and filled with powder for transmission of the flame when the 
outer end of the passage comes to adjoin the passage T formed 
in the partition G. The rearward shell F may be of any known 
type filled with shot or adapted to fracture in any predetermined 
way. Its charge U is in the form of a cone so as to impart to 
the shot or the fragments a trajectory inclined slightly upwardly, 
In the case of a projectile filled with shot, a diaphragm is inter- 
posed between the shot and the explosive charge. 
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in the passage W traversing the plug X. The body of the shell 
F is provided with holding rings Y and is held in the casing A 
by an easily-stripped thread Z. At the moment of discharge 
the levers P are engaged in the notches of the rod M. When 
the projectile is falling the levers are swung by the resistance 
of the air acting on the wings Q, so that the ends of the levers 
are disengaged from the notches and then, whenever the end 
of the rod M encounters an obstacle, the striker J strikes the 
cap H and ignites the charge contained in the chamber E, 
the firing of which charge is sufficient to strip the threads Z 
and so to release the shell F from the casing A. Shortly after the 
forward shell is free of the shell F the latter will burst because 
the flame is propagated rapidly along the fuse W, while the 
charge contained in the chamber D will explode after a delay 
determined by the length of the passage S. A compound sheil 
for firing from guns is also described.—November 3rd, 1915. 


LIGHTING AND HEATING. 


4776. March 27th, 1915.—ImMPROVEMENTS IN OR RELATING 
TO THE MANUFACTURE OF FILAMENTS, RODS AND OTHER 
BODIES CONSISTING OF OR CONTAINING GRAPHITE-LIKE 
CaRBoN, Siemens and Halske Aktien-Gesellschaft, of 
Siemensstadt, near Berlin, Germany. 

This invention relates to the manufacture of filaments, rods 
and other bodies consisting of o> containing graphite-like 
carbon. The tungsten wire A provided with a prepared layer 
of carbon is placed in the middle of a carbon tube B, which is 
arranged between two graphite electrodes C and D. The resist- 

ance tube B is situated in a steel pressure chamber or cylinder E, 

which can be closed by means of an upper cover F. The upper 

electrode C is.connected through a strip of steel with a protective 








lining G made of cast iron, which latter is placed in suitable 
electrical connection with the steel casing and serves for con- 
ducting the current away from the carbon tube. The lower 
electrode D passes out through an insulating bushing in the steel 
easing. Between the carbon tube and the metal liner or wall 
is a body of firmly stamped carbon powder. The tube H con- 
tains a peep-hole or window, which serves for reading off the 
temperature. Through the opening K an inert gas under high 
pressure can be introduced. to give the requisite pressure during 
the heating of the wire strip or other article under treatment.— 
November 3rd, 1915. 


MISCELLANEOUS. 


21,609. October 27th, 1914.—ImMPpROvVEMENTS IN X-Ray 
Apparatus, Ernest Elias Greville, of 167, Gray’s Inn-road, 
London. 

This invention relates to improvements in and relating to 


x ‘ : A detonator 
V communicates with the chamber E by way of a fuse arranged 


use. The object of this present invention is to make the 
apparatus more portable and self-contained. To this end the 
invention broadly consists in :—(1) Attaching the X-ray tube 
support or stand to some suitable part of the induction coil 
itself or to the casing or like containing it, so that its weight 
serves to give stability to the X-ray tube stand, so doing away 
with the customary heavy base of the stand. (2) Making all 
parts, so’ far as convenient, easily detachable, so as to render 
easy carriage, cleaning, repairs, replacements, &c. (2) is to be 
considered optional. More particularly the invention consists 
in :—(1) Making the coil itself the base of the X-ray tube 
support or stand, so utilising the weight of the coil to give 




















steadiness thereto and thereby eliminating the heavy base 
customarily used to steady the tube. The coil should as a 
rule be placed in a suitably constructed case, which, when 
present, serves not only to protect the coil it contains, but also 
as a base or foot for the X-ray tube stand or support. (2) 
Making the suitable parts of the apparatus easily detachable, 
Cngege nod the parts of the support or stand above referred to. 
n the drawing A represents the coil or transformer. This may 
be either vertical as shown or placed in a horizontal or other 
suitable position. B represents the case of the coil forming 
the base of the X-ray tube stand. C is an upright in which 
moves a slider E carrying a horizontal slide D, which in turn 
supports the X-ray tube F. The configuration of the case and 
stand may be varied as may be found convenient.—November 
3rd, 1915. 


24,558. October 28th, 
FACTURING OxyGeEN, H. 
London, E.C. 

This is a method of preparing oxygen with the aid of chlorine, 

which may be waste chlorine from any source. Such chlorine 

is absorbed in lime or lime water or any other suitable alkaline 
material to make a corresponding hypochlorite. The hypo- 
chlorite so made, or a hypochlorite made in any other way, in 
the form of a water solution, is brought into contact with an 
exchange silicate or reactive zeolite, containing a catalytic 
oxide, such as manganese oxide, nickel oxide, cobalt oxide, or 
copper oxide, to cause a catalytic decomposition with evolution 
of oxygen and formation of a chloride corresponding to the 
hypochlorite used. When artificially mado, the zeolites may 
be prepared by various methods, such as fusion of various 
silicates, to make melts of the correct composition, with subse- 
quent granulation and hydration. Or the material may be 
made by wet methods. However prepared, the material is in 
the form of small, highly porous, hard and mechanically strong 
granules. Such material is mostly used for softening water. 
Upon treatment of water containing lime or magnesia salts 
with these granules the latter take up the lime and giye up 
sodium or potassium, which goes into solution as a salt of the 
acid formerly combined with the lime or magnesia. When the 
zeolites become charged with lime or magnesia they may be 
revivified by treatment with a solution of sodium chloride, 
whereupon the reverse reaction takes place and the granules are 
restored to their original state, ready for re-use. By impregnating 
this exchange material with salts of the catalytic metals, a 
granular compound catalyst is obtained suited for the stated 
purpose. For example, granules of one of the zeolites may be 
treated with a solution of sulphate, chloride or nitrate of cobalt, 
and after a time, to allow reaction to take place, the excess of 
the solution may be removed. Corresponding salts of nickel, 
manganese, copper or lead may be used or their mixtures. But 
on the whole the cobalt, nickel and manganese salts are, it is 
stated, best.—November 3rd, 1915, 


1915.—ImMpROVED Process or MANv- 
Wade, 111-112, Hatton Garden, 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of seven of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 





No. 2500/07.—-Ejector condensers. The steam passages in the 
combining tube decrease gradually in sectional area towards the 
outlet end of the tube. K6rting Akt.-Ges., Germany. Dated 
April 7th, 1906. 

No. 2722/07.—Telescopes. Relates to the adjustment of the 
optical axes of the telescopes in a pair of hinged prism bino- 
culars, and consists in mounting the lenses so that each of the 





in any way affecting the connection between the 


prism body 
and the hinge. Heckel, J., Germany. : 

No. 3002/07.—-Making dies, stamps, &c. Stamps, dies, anc 
type are made of hard metal by softening or melting locally by 
reducing flame, &c., and pressing with a comparatively sof 
negative die. Buigne, F. de., Vienna, and Schreiner, J., Lower 
Austria. 

No. 3010/07.—Looms ; change-box motions. The positions 
of the drop boxes are adjusted by means of Knowles change-}.x 
mechanism, which is controlled manually by means of numbered 
dises, handles, &¢c., in accordance with the indications ¢; , 
pattern strip. Wachtler, F. L., Germany. 

No. 3174/07.—Tungsten filaments. Wire sheets, &¢., of 
tungsten or alloys thereof, are made by stamping the powder 
metal into an iron or similar tube, closing the end, and subject iny 
it to rolling or drawing. The tubular shell is then removed, 
preferably by chemical means, and the tungsten rod, &c., is 
placed in a furnace and heated electrically in vacuo or ine: 
atmosphere to a white heat. The body thus obtained may |... 
further worked, and is suitable for electric lamp filaments. 
Siemens and Halske Akt.-Ges., Berlin. Dated March 22i<1, 
1906, 

No. 3303/07.—-Mixing air and gases. In apparatus for mixing 
air and gas in which the gases are drawn into the apparatus ancl 
forwarded for consumption by a pump, &c., the valve whic! 
regulates the supply of gas and air is actuated directly by the 
pressure of the gas, without the intervention of a bell, membran., 
&c. Akt.-Ges. fiir Selas-Beleuchtung, Berlin. Dated Februar, 
22nd, 1906. j 

No. 3393/07.—-Fire-arms ; breech actions, sliding barrel anid 
breech-block. Relates to automatic guns having sliding barre!s 
in which the breech bldck is locked by a pivoted lever having 
an inclined end, which encounters a corresponding surface duriny 
the recoil and releases the breech block. Stechow, F. R. C. von, 
Berlin. Dated February 12th, 1906, 

No. 3533/07.--Mixing gases. In gas-mixing appliances of tie 
type in which gases are drawn through mixing valves by suction 
and forcing apparatus, the valves are directly actuated bot! 
by the pressure in the suction pipe and that in the service pipe. 


Akt.-Ges. fiir Selas-Beleuchtung, Berlin. Dated March 3rd, 
1906, 
No. 3670/07.—-Linotype machines. Relates to means for 


conducting the matrices from the mouth of the magazine to the 
vertical channel plate, and consists‘in (1) the provision of a 
buffer plate to prevent the corners of the matrices from being 
damaged by striking the glass plate which forms the front of 
the channel plate, and (2) means for conducting the matrice- 
from any one of a number of superimposed magazines. Mergent 
thaler Setzmaschinen-Fabrik-Akt.-Ges., Berlin. 

No. 3926/07.—-Winches. Two independent alternately brake«| 
and working motors are employed to drive the drum, one for 
heavy loads and the other for light loads. Vereinigte Maschinen- 
fabrik Augsburg und Maschinenbauges Niirnberg Akt. Ges., 
Germany. Dated February 17th, 1906. 

No. 3938/07.—Electric lamps ; bending metals. Tungsten fila- 
ments are bent to spiral, zig-zag, or other shape while heated 
to render them ductile. Heating may be effected in a flame, 
preferably reducing, the filaments being protected by a coating, 
or the filaments may be heated electrically, preferably in an 
inert atmosphere, or a vacuum. The protective coating, which 
is afterwards removed, may consist of a precious metal, which 
may be obtained from a solution of its chloride in lavender oil, 
&c., or of metallic oxides, such as those of the alkaline earths, 
or rare earths, which are mixed with thin starch paste. The 
filaments are coated with the solution or paste, and heated to 
deposit the metal or oxide, the coating being removed after 
bending, by strongly heating, in the case of the metal, or by 
rubbing, when an oxide is used. Consortium fiir Electro- 
chemische Industrie Ges., Germany. Dated February 2\st, 
1906, 








AMERICAN NOTES. 


(From our own Correspondent.) 

New York, November 8th. 
MUNITION orders now pending call for delivery of supplies 
up to July Ist next year. The closest estimate of the volume 
of this batch of orders gives the figure of some 500,000 tons. 
It is quite probable that these figures do not represent the real 
magnitude of European necessities. Another advance in 
crude and finished steel is announced. The pressure for military 
trucks is overcrowding capacity, as also for all manner of 
accessory equipment. It is believed the partial embargo on 
exports will soon be relieved and the accumulated volumes of 
munitions will soon be on their way. The railroads have 
entered the market vigorously after months of short-sighted 
and inexcusable delay to find car shops and rail mills far over- 
sold and prices advancing every few days. The U.S. Steel 
Corporation October business was far in excess of any former 
month. The Southern Pacific Railroad has distributed orders 
for 190,000 tons of rails; Chicago and North-Western, 60,000 
tons; other systems, 100,000 tons. There is pressure in all 
lines of production in excess of capacity. Shop builders are 
again negotiating for assurance of definite prices on spring 
deliveries of plate so that they can calculate costs in advance 
of placing orders. Large additional orders for locomotives 
are reported. Car building activity is very much strained. 
There is much increase in the output of coke, which is already 
absorbed under future deliveries. From all copper mining 
centres come reports of stimulated production. European 
Governments have purchased extensively. A rumour is in 
circulation that the St. Paul Railroad has contracted for 
50,000,000 Ib. electrolytic for the electrification of that road. 
There is quite a number of inquiries in the market, and while 
the output has been much increased the placing of pending 
orders would have a stimulating effect. Domestic consumption 
is steadily growing. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked by Messrs. Wallis-Jones and Dent, of 50, 
Queen Anne’s-gate, Westminster, S.W., to state that in con- 
sequence of the absence of Captain Wallis-Jones on active 
service, Mr. Harold W. Couzens, of the firm of Couzens and 
Brown, has undertaken to execute on its behalf all work now 
in hand and any future work that may be entrusted to the 
firm of Wallis-Jones and Dent. Mr. Couzens will have the 
services of Mr. Tate, for many years Messrs. Wallis-Jones and 
Dent’s chief assistant engineer. The postal and telegraphic 
address will still be at 50, Queen Anne’s-gate, but the telephon® 
number will now be Victoria 5029. 








MiuiTaRyY AERONAUTICS.—Examiners and viewers are require: 
for the inspection of aeroplanes and engines in the aeronautica! 
inspection department. Applicants should possess a knowledg« 
of the use of measuring tools and experience in wood or meta! 
work is an advantage. Men on war work should not apply, an: 
preference will be given to those ineligible for military service. 
Application shone be made in writing to the Chief Inspector, 
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X-ray apparatus intended mainly for military, naval and like 


optical axes may be adjusted parallel to that of the hinge, without 





Aer t tion. Department, 13, Albemarle-street 
Piccadilly, S.W. w 
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NOVEMBER. 


The Weedon Accident. 


THE report made by Colonel Druitt to the 
Board of Trade on the railway accident of August 14th 
at. Weedon, was issued on the 15th of November, and 
has aroused considerable attention in locomotive 
circles. It, unfort»mately, throws very little light 
on some of the points as to which enlightenment was 
necded, and we are still only able to assume that 
certain things happened, whilst on other points we 
still wait for explanation as to how they could have 
occurred. In these last we do not include the loss 
of the taper pin nor the subsequent shedding of the 
washer. What we would like some expert opinion 
on is how the leading end of the coupling rod, after 
it had lost its pin and washer, managed to get off 
the crank-pin, which was 4in. long and the crank-pin 
projection 2in. long, or 6in. in all.. We admit that 
these rods, though stiff in the vertical plane, are not 
so stiff laterally, and that the tendency to come off 
would be increased when the engine was going round 
a left-handed curve. When, however, we remember 
that this coupling rod, although 10ft. in length, got 
reversed so that it trailed and yet the engine was not 
thrown off the road nor was the thread on the trailing 
crank-pin, to which the rod remained connected, 
damaged it would seem as though the impossible had 
been achieved, and in face of that we cannot express 
surprise at the rod getting the 6in. lateral movement 
necessary to clear the crank-pin. What would also 
seem Clear from the evidence of the District Engineer 
is that when the leading end of the rod struck the 
vround it got bent and reversed, and that the end of 
the rod in passing to the trailing position struck the 
end of a sleeper in the down road and put the rail 
nearer the “‘ six foot”? out of alignment. We believe 
that the whole question of washers and pins is, as a 
consequence of this accident, receiving the attention 
of the locomotive engineers, Three points appear to 
us worthy of consideration :—(1) Should the washers 
be screwed ; would they not be better plain and be a 
tight fit ? seeing that the thread may assist in the 
slacking back of the washers ; (2) If they are to be 
screwed, the point raised at the inquiry as to the 
washers on the right side having a left-hand screw 
and those on the left side having a right hand screw 
should be considered ; (3) Would it not be better to 
have the upper part of the taper pin and of the hole 
in the washer screwed, in addition to the end of the 
pin being split ? With regard to this third point, 
however, it must be remembered that the present 
system works wonderfully well. To have a yearly 
average, for the last six years, of 36 million passenger 
engine miles to each taper pin lost from crank fin 
washers, none of which failures caused an accident, 
is a record of which the London and North-Western 
Company may be proud. 


> 


Incidents of the War. 


THE incidents of the war which we have to 
record for November amount to a series of isolated 
events, of which disasters to Allied vessels form the 
chief in number. On the Ist the British torpedo 
hoat No. 96, a 23-knot vessel dating from 1894, 
collided in the Straits of Gibraltar with a mercantile 
auxiliary, and sank with a loss of two officers and 
nine men out of a complement of eighteen all told. 
On the 3rd the French Ministry of Marine announced 
the loss of the submarine Turquoise. She was sunk 
by gun-fire in the Sea of Marmora. Apparently all 
her crew were taken prisoners. This craft was built 
in 1908, and had a length of 154ft. She carried six 
torpedo tubes and had a displacement above water 
of 386 tons. On the 5th the British War-office saw 
fit to announce the loss, on September 19th, of the 
transport Ramazan. The vessel, it seems, was sunk 
in the Aigean by shell fire from an enemy submarine. 
Of 380 Indian troops on board, 75, together with 
28 of the erew, reached shore in their own boats. 
On the 5th also the armed boarding steamer Tara 
was attacked and sunk by two enemy submarines 
in the Eastern Mediterranean. Of her crew, 34 were 
reported to be missing. The survivors were compelled 
to land on the North African coast, and after being 
missing for some days were reported to have been 
seen, all well, at a point west of the Gulf of Sollum, in 
Tripoli. On the 10th the War-office announced that 
on some unspecified date the outward bound trans- 
port Mercian: had been attacked with gun-fire by 
an enemy submarine in the Mediterranean. She did 
not, however, sink, but reached harbour safely, 
although casualties amounting to 23 killed, 30 missing 
and 50 wounded had to be reported. On the same 
date the Admiralty published news of the loss of the 
destroyer Louis. The vessel stranded in the Eastern 





Mediterranean and became a total wreck. She 
belonged to the “‘L”’ class, and was built in 1912. 
Her length was 260ft. and her displacement 965 tons. 
Fitted with Parsons turbines of 24,500 horse-power 
and oil-fired boilers, her speed was 29 knots. She 
carried three 4in. guns and four 2lin. torpedo tubes. 


Further Incidents. 


Nort yet was the tale of our losses complete: 
On the 12th the War-office made another delayed 
announcement regarding a disaster that occurred more 
than two months previously. According to this the 
transport Southland on her way from Alexandria 
was torpedoed in the Augean Sea on September 2nd. 
The troops on board were transferred to other trans- 
ports and the Southland was able to reach Mudros 
under her own steam. The casualties sustained 
amounted to nine killed, two injured and twenty-two 
missing, believed drowned. On the 17th shortly 
after midday the hospital ship Anglia struck a mine 
in the channel and sank. There were thirteen officers 
and 372 other ranks on board at the time. Of these, 
about 300 were saved. A passing collier, proceeding 
to the rescue of the ill-fated patients, was also sunk 
by a mine, but it does not appear that any of her 
crew were lost. The Anglia formerly belonged to the 
London and North-Western Railway, and was built 
at Dumbarton. She had only a few days previously 
conveyed the King across the Channel after his 
accident in France. During the month, apparently 
on the 5th, the British submarine E 20 was sunk in 
the Dardanelles, “‘ thanks,’ according to the Turkish 
authorities, ““to the new protective measures taken 
to guard our fleet.” Three of her officers and six 
men were, it seems, rescued from her and made 
prisoners. Against these various losses we have to 
set the continued sucvesses of our submarines in the 
Baltic. Among these it is definitely established by 
the enemy’s own admission that the small German 
cruiser Undine was torpedoed and sunk while patrol- 
ling the south coast of Sweden. Another account 
says that at the time of the disaster she and two 
torpedo boats were convoying the Sassnitz-Trelleborg 
train ferry steamer Preussen. The Undine was laid 
down in 1901, and had a displacement of 2672 tons. 
She carried ten 4in. guns and had a speed of 21 knots. 
A remarkable achievement was effected on the after- 
noon of the 28th by a British aeroplane. According 
to Sir John French’s report, our aviator succeeded 
in destroying, presumably by a bomb, a German 
submarine off Middelkerke. The submarine was 
observed to break in half. Later information shows 
that the aviator concerned in this interesting episode 
was Flight Sub-Lieutenant Viney, R.N.A.S., who was 
accompanied at the time by a French officer. The 
submarine sank within a few minutes. This is the 
second occasion during the war that a submarine 
has been sunk, or has been reported to have been 
sunk, from an aeroplane. On the previous oceasion 
the Germans denied the report that the submarine 
had been lost. 


Some Relics of Faraday. 


AT the opening meeting of the present 
session of the Institution of Electrical Engineers, 
which took place on the 18th of the month, there 
was an unusual ceremony. It was the handing 
over to the keeping of the Institution of a number of 
most interesting relics of Michael Faraday. The 
relics in question had been bequeathed on trust by 
Miss Jane Barnard—Faraday’s niece, who had for a 
long period resided at the Royal Institution with her 
uncle—to Mr. David James Blaikley, her brother-in- 
law. No restrictions had been imposed upon this 
gentleman, and he, in the exercise of his discretion, 
had decided that the Institution of Electrical Engi- 
neers as representing a profession which the labours 
and discoveries of Faraday had made a possibility— 
if, indeed, they may not be said actually to have 
founded—was the most fitting body to be the guardian 
of the relics. The latter, it may be explained, consist 
of bound volumes containing manuscript notes, 
diaries, &c.; volumes of printed matter, personal 
correspondence, &c. There is also a framed series 
of lines of force diagrams, prepared with iron filings 
on gummed paper. The whole forms an unique and 
most valuable collection. Without in any way 
questioning the claim of the Institution to be the 
proper body to have in its possession and to take care 
of these relics, we cannot help feeling sorry that they 
have not been permitted to repose in the building of 
the Royal Institution, where the great scientist lived 
for so many years, and where his life’s work was 
carried out. We have little doubt that this regret 
will be shared by many of our readers. 





The Hell Gate Bridge. 


Tue Great Hell Gate Arch Bridge, which 
spans the East River between Wards Island and 
Long Island at New York, continues to make satis- 
factory progress. This huge bridge has the longest 
and heaviest steel arch yet built, the span measuring 
1017ft. from pier to pier, and the distance from 
centre to centre of the end bearings being 995ft. 
It forms a link in what is known as the New York 
Connecting Railroad, which is to afford direct com- 
munication between the station of Port Morris in 
the borough of Bronx with Manhattan Island, and 
thence with Jersey City, so that passengers arriving 
from the north or south will no longer have to change 
stations, and there will be an all-rail route between 
New England and the south and west. The arch, 
which has a rise of 220ft., and the summit of which 
rises to some 300ft. above mean high water, is com- 
posed of twenty-three panels, each 43ft. 6in. wide. 
It is supported by two flanking masonry towers, 240ft. 
high. The depth of the truss at the ends is 140ft., 
and in the centre 40ft. It is intended to carry four 
sets of rails, which will rest on solid concrete trough 
floorings. The latter, which are said to be the heaviest 
yet built for any bridge, will be suspended by hangers. 
The headroom between mean high water and the 
underside of the flooring is 135ft. The width of the 
bridge between the trusses is 60ft., and the total 
width of the floor system is 93ft. The Hell Gate 
Bridge is the outstanding feature in the Connecting 
Railroad, but it is by no means the only point of 
interest. There are, for instance, the four-span 
inverted bowstring girder bridge over Little Hell 
Gate and the bascule lift bridge over the Bronx Kill, 
besides long lengths of steel plate girder viaduct 
carried on concrete piers, some of the latter being 
as much as 135ft. high. The whole undertaking 
provides an excellent example of the enterprise of 
the engineers of the United States, and costly though 
it has been, yet it will prove an immense boon to 
travellers between such points as, say, Boston and 
Washington, New Orleans, Chicago or St. Louis, 
who will, when the work is completed, have through 
trains in place of tiresome changes and train ferry 
journeys. A prominent feature of the undertaking 
is the speed with which the arch has been built. 


The Increase in Railway Rates. 


OTHER matters of importance have so filled 
the mind of most of us that we have forgotten that the 
increase of approximately 4 per cent. in many of their 
rates that was made by the English, Welsh, and 
Scottish railway companies, after due notice given in 
May, 1913, has not yet received the approval of the 
Railway and Canal Commission, as it was laid down 
in the Railway and Canal Traffic Act, 1913, that it 
should be. Many will need to be reminded that the 
railway strike of August, 1911, was settled by an 
agreement between the Government and the com- 
panies that the latter should be given power to increase 
their rates to meet the additional expense that would 
be incurred in improving the conditions of their 
servants. On March 6th, 1913, Mr. Asquith said that 
in their consideration of the terms of settlement the 
railway representatives, though in many respects 
they were in a strong position, responded to the 
appeal of the Government sympathetically and loyally 
and against what they believed to be their own 
interests at the moment. The occasion on which the 
Prime Minister made these remarks was when the 
Commons agreed to the amendments made in the 
Railways (No. 2) Bill, which on the following Saturday 
received the Royal Assent and became the above- 
named Act. Later some of the rates were increased— 
but all are yet within the maxima laid down in the 
Rates and Charges (Confirmation Order) Act of 1891— 
and objections having been raised to these increases, 
the question has come before the Railway and Canal 
Commission. Under the Act the railway company has 
if such objection be raised, to prove to the satisfac- 
tion of the Commission that there has been a rise in 
the cost of working due to improvements made in the 
conditions of employment of the staff; that the 
whole of the increase in any rate is for the purpose 
of meeting such rise in cost of working, and that the 
proportion of the increase in rates or charges allocated 
to any particular traffic is not unreasonable. On the 
Commission being satisfied on these points it shall 
treat the increase as justified. Not until Monday last, 
November 29th, did the question come before the 
Courts for full discussion, but the case of Associated 
Portland Cement Manufacturers (1900) Limited ». 
Great Northern Railway is now providing an oppor- 
tunity of showing whether or not the increase was 
reasonable. 
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MOVING AND PLACING AMERICAN RAILWAY 

DRAWBRIDGES BY MEANS OF BARGES. 

INTERESTING bridge work carried out recently 
by an American railway included the floating of an 
old drawbridge from its pier to a temporary position 
during the reconstruction of the pier, the building 
of a new drawbridge on falsework in the river— 
parallel with the stream—the floating of this new 
bridge into place on the reconstructed pier, and the 
final floating away of the old bridge to a place where 
it could be dismantled. Fig. 1 is a general plan of 
the situation. At A is the original position of the 
old bridge and the permanent position of the new 
bridge. At B is the temporary situation of the old 
bridge. At C is the new bridge being erected on false- 
work, and the plan shows the position of the four 
barges used in moving it when completed. At D 
is the timber protection pier. Railway cars with 
steel for the new bridge were run on to the old struc- 
ture at B, and this was then swung so that the cars 
could be run upon lines of rails to the floor of the new 
bridge. 

The Chicago and North-Western Railway crosses 
the Milwaukee River at the city of Milwaukee at a 
point where the river is about 350ft. wide. The 
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Fig. 1—METHOD OF MOVING THE BRIDGES 


bridge has a swing span of 245ft. in length, carrying 
two lines of rails. It is supported by a pivot pier in 
the middle of the river, giving two channels 85ft. in 
width. The old span had become too light for the 
increasing axle loads and train loads of present 
railway traffic, and it was decided to replace it with 
a new span of the same length but of heavier construc- 
tion. The old span weighed about 500 tons and the 
new one weighs about 800 tons. 

The railway traffic is very heavy, and as the river 
is lined with steamship wharves and industrial 
establishments there seemed to be no place to build 
the new structure, since the river had to be kept 
open for navigation and no falsework could be placed 
in the channels at the site of the bridge. The situa- 
tion and the method of solving the problem are 
shown in Fig. 1, noted above. 

It was decided to divert the railway temporarily 
to @ position a little further down-stream, and to 
shift the old bridge to this point, a distance of about 
75ft. This enabled the pivot pier to be altered and 
strengthened, and the pivot bearing for the new 
bridge to be set in place upon it. A timber pier 
or falsework was built in the middle of the river, 
as an extension of the protection pier, over which 
the bridge stands when swung open, and upon this 
falsework the new bridge was erected. The material 
was delivered by rail and placed on the falsework by 
swinging the old bridge, as already mentioned. 

THE First Move. 

The obvious way to shift the old bridge was to 
lift and float it on barges and scows. Lifting it, 
however, at the points where the barges would 
engage would cause a reversal of stress in some of 
the web members of the trusses and put comparatively 
light tension members in compression. These 
members were groups of eyebars with pin connections 
to the booms, and each had to be stiffened by placing 
timbers between and outside of the bars, bolting 
the timbers together and connecting them by plank 
latticing. Thé turntable—with its wheels or live 
rollers, roller track, centre casting and circular rack 

was secured to the structure so as to be moved 
bodily with it. 

The bridge ready for moving down-stream, but 
before the barges were placed in position, is shown 
in Fig. 3, page 530. In the centre is the temporary pivot 
pier with the protection timbering, and opposite it is 
the temporary timber approach and end pier. Fig. 4 
shows the bridge almost in position at its new site, 
its turntable half over the pivot pier and the two 
barges in position. Both these views show the 
timbering of the web members to provide for reversal 
of stress. 

Two decked barges of heavy construction and 
stiffened by interior longitudinal and transverse 
trusses were used. One was of steel, 100ft. by 35ft., 
with a depth of 8ft.; the other of wood, 112ft. by 





33ft., with a depth of 9ft. Blocking was built up 
upon the decks to bear against the longitudinal 
stringers instead of the transverse floor beams in 
order to give greater height of blocking and better 
distribution of the load. Each barge had two 6in. 
centrifugal pumps to pump water out and in, and 
also steam syphons to clear out the last of the water 
which the pump suctions could not reach. Coamings 
18in. high were built around the hatches to exclude 
water in case the barge should list or sink deeply. 
The pumps and syphons were supplied with steam 
from tugs and floating pile-drivers by means of 
armoured hose pipes. 

The moving was done entirely by hand lines, as 
the bend in the river, the narrow working space, the 
skew of the bridge, and the obstruction due to the 
protection pier made it necessary to shift the bridge 
endwise as well as sidewise, and to make all move- 
ments slowly and deliberately. Numerous lines were 
run out to shore on either side, and directions were 
given by a foreman on each barge. The old south 
approach was torn away to allow a longitudinal 
movement of about 6ft., and then the bridge was 
swung at the south-east corner to clear the protection 
pier. The bridge then moved down-stream in line 
with the axis of the protection pier until its north 


required to be sunk deeper and to carry a heavier 
load, they were supplemented by two smaller barges 
to increase the buoyancy. These carried only 
about 50 tons each, however, while the others carried 
the main part of the load. The total weight, including 
the bridge, pumps, blocking, &c., was about 860 tons. 
In order to steady the bridge and also to distribute 
the load more uniformly over the decks of the larger 
barges, inclined frames of 12in. by 12in. timbers 
were fitted to the underside of the top booms of tlie 
trusses, their feet resting upon timbers laid across 
the barge and being wedged up so as to support 
the bridge partly by the top booms. In this way 
about two-thirds of the weight was transmitted {o 
the ends of the barge. The load from the bottom 
booms was distributed over the central portion oj 
the deck in a similar manner hy short inclined posts. 

These distributing frames and posts are shoy n 
in Fig. 5, which represents the new bridge being 
floated by the barges. As the barges were pumped 
out and took the weight, the wedges had to |e 
adjusted under the long frames to ensure the desired 
distribution of the load. In the wooden secow its 
deflection was compensated by the compression of 
the inclined frames, but the steel scow showed very 
lictle defle.t on. 











Fig. 2—THE OLD BRIDGE REMOVED AND THE NEW BRIDGE IN POSITION 


end came into position at the abutment. This end 
was then held in line by holding it against a projecting 
timber and the bridge allowed to swing south until 
in position at the pivot pier and against a stop or 
bearing timber on the south abutment. 

On the day of the move—a Sunday—the barges 
were sunk to deep draught and floated into position 
about 10a.m. Only preliminary work could be 
done, however, until 11 o’clock, when the last train 
passed and the bridge was put in the hands of the 
contractors. The placing and adjusting of the block- 
ing then proceeded. The pumps were started at 
12.30 p.m. and the syphons at 1.15, the bridge being 
lifted clear and ready to move at 1.30 p.m. The 
actual moving took about 20 minutes, and then the 
engineers tested the exact location. At 2 p.m. the 
pumps began filling the barges, which were clear of 
the bridge by 2.30, while the end wedges were removed 
about 3 p.m. The barges were floated out at 3.30, 
and then the rails were adjusted so that at 4 p.m. 
the first train was allowed to cross. 

THE SeEconD Move. 

With the old bridge out of the way, the masonry 
centre pier was rebuilt and the falsework constructed 
in the middle of the river for the erection of the 
new bridge. Openings were left in this falsework 
for placing the barges when the time came to float 
the bridge into position. To facilitate the erection 
the new work was so placed that its down-stream end 
would be close to the end of the old span when the 
latter was swung open. This enabled railway wagons 
with steel work, machinery, &c., to be delivered on 
the old bridge, which was then swung open and the 
wagons run on to the floor of the new bridge. The 
bridge is 250ft. long and weighs 800 tons. It is of 
the riveted lattice type used very extensively by 
the Chicago and North-Western Railway. 

The bridge was built complete on the falsework, 
with all gearing and machinery in place, so that: it 
would be ready for operation as soon as it was placed 
in its permanent position. This did not include the 
carrying portion of the turntable, however, which 
was set in place on the new pivot pier. This turn- 
table is of the combined centre-bearing and rim- 
bearing type. The former consists of two discs of hard 
steel separated by a disc of phosphor bronze. These 
dises lie in a chamber in a base casting, anchored to 
the pier, and upon them rests a steel casting attached 
to the bridge. The rim-bearing is of the live- 
ring type, with cast steel rollers running upon a 
circular steel track and supporting the bridge on a 
similar track attached to the turntable. This live 
ring with its upper and lower tracks was erected on 
the pier, as was the base casting, lower steel disc 
and bronze disc of the centre bearing. 

The same two barges were used as in the earlier 
work already described, but as in this case they 


The shifting was done on a Sunday on account of 
the lighter traffic on the railway, and all river traftic 
was stopped during the operations. The four barges 
were set in place and sunk to the required depth on 
Saturday, and the blocking then placed and wedged 
up. The pumps were supplied with steam by hose 
lines from tugs. Eight pumps commenced work 
early in the morning, and by 7.30 a.m. the barges 
had lifted the bridge l7in. clear of the falsework. 
It was then floated sideways to clear this falsework, 
as shown at 1 in the plan—Fig. 1—and moved far 
enough up-stream——2—to allow it to be swung round 
across the river, as at 3. During this time the 
upper timbers of the falsework were removed in 
order to clear the operating pinions, and the bridge 
was then floated down to position 4, about 100ft. 
from its final position, where it was held temporarily 
by mooring ropes at 8.30 a.m. 

Four barges sunk deep with water ballast were 
then placed under the old bridge at B, two in each 
channel, and blocking was placed and wedged up. 
The last train crossed at 10.15, and as soon as the 
end locks and signal fittings were disconnected the 
eight pumps on these barges were started. By 
11 o’clock the bridge had been lifted about I6in. 
from its pier, when it was floated about 100ft. down- 
stream and at 11.30 a.m. moored temporarily, while 
the tugs returned to finish the work on the new bridge. 

This latter was then released from its position 
at 4 and moved down-stream—as at 5—until one 
end came into position at the abutment. This was 
held while the bridge swung until the other end 
reached its abutment, and as soon as the proper 
alignment had been tested it was held against further 
movement by means of stop timbers on the down- 
stream side of the abutments, while distance timbers 
and wedges at the ends prevented longitudinal 
displacement while being lowered upon the pivot pier. 
When the bridge had been lowered to within 6in. 
of its final position, the centre bearing was adjusted, 
and at 12.45 p.m. the engineers announced that the 
adjustment was exact. The barges were then 
lowered, wedges knocked out and blocking removed, 
and the barges towed away. The bridge was ready 
for railway traffic by 2 p.m., and a little later the 
turning machinery had been connected up and the 
bridge was swung to test its operation by the electric 
motors and the petrol engine—the latter being for 
emergency use. 

In Fig. 2 both bridges are shown. At the right is 
the new bridge in its final position, but with the barges 
still in place. To the left is the temporary double 
line, and beyond this is the old bridge floated away 
on its barges to make room for those of the new bridge. 

The final step of the proceedings was to move the 
old bridge about a mile down the river to a point 
where it could be dismantled. 

All the work was done under the direction of Mr. 
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w. H. Finley, chief engineer of the Chicago and | What the papermaker calls ‘“‘ back water” is the 


North-Western Railway, who had drawn up a 


complete programme of the movements so that | 
The 


there would be no hitch or misunderstanding. 
Great Lakes Dredge and Dock Company had the 
contract for the moving of both bridges. 


MovinG THE HARLEM BRIDGES. 


A similar piece of work carried out at New York 
in August was the renewal of the draw span of the 
Harlem River bridge of the elevated railways. The 
old span had two lines of rails and weighed 500 tons, 
while the new one has four lines of rails—on two 
decks and weighs 1100 tons. This bridge is much 


higher above the water than the Milwaukee Bridge, | 
and required much more timbering on the barges. | 


| liquid which drains off from the pulp through the 
wire cloth. A further supply of back water is 
extracted from the sheet of fibre by the vacuum 
boxes. The liquid is not pure water by any means. 
It contains quite a perceptible amount of fibre, 
together with a more or less equivalent proportion 
of the sizing and loading materials added to the 
pulp in the beaters. Efforts to save this material 
should, if possible, be made in the interests of economy. 

One method of doing so, to a very considerable 
extent, is by the use of stuff-catchers or economisers. 
A stuff-catcher made by James Bertram and Son, 
Limited, under the Fiillner patent, is illustrated in 








The Harlem being a tidal stream, the rise of the tide | 


was utilised to raise the old and new bridges and 
part ially to lower the latter, sand-boxes or sand-jacks 
being provided to lower the bridge into place before 
the tide had fallen. No pumping was employed, 
but the barges under the old span were jacked down. 
The lift was about 4ft. Both spans were moved 
during one tide, but the new one had been lifted 
from its falsework and transferred to the barges at 
the previous tide. ° 

On a Sunday the barges were placed under the 
old span at 2 a.m., and it was floated off by 6 a.m. 
The new span was then floated into place and was 
adjusted by 8 a.m. Lowering with jacks was com- 
menced about 9 and was kept a little in advance of 
the tide, until at 10 the bridge was on its centre 
bearing, and the lowering was completed at noon. 
The rails, signals and electric cables were then con- 
nected and the first train crossed at 12.40. The 
work was carried out by Messrs. Terry and Tench 
under the direction of Mr. Geo. H. Pegram, chief 
engineer for the New York Rapid Transit Company, 








PAPERMAKING AND ITS MACHINERY. 
No. X.* 
FOURDRINIER (Continued). 


DETAILS OF THE 


THE stuff chests, to which the pulp is delivered 
from the beating or refining engine and whence it 
is drawn as required by the Fourdrinier, are usually 
at least two in number and are sometimes constructed 
of concrete. More commonly they are of cast iron, 
as shown in Figs. 73 and 74, where sets built by 
James Milne and Son, Limited, of Edinburgh, are 
shown. The joints between the sections of the tanks 
are usually made with Portland cement, and the 
inside is finished off with cement and tiles. As the 
pulp, if left to stand, will settle, agitating means 
have to be provided. As shown in Fig. 73, this may 
consist of a screw propeller fitted to the end of a 
vertical shaft, driven through bevel gearing, and a 
clutch from a horizontal shaft serving both chests. 
The propeller runs at seven to nine revolutions 
per minute, and each absorbs not more than two 
horse-power. The end of the propeller shaft in Fig. 73 
is supported in a simple footstep bearing fixed to the 
bottom of the tank. In the chests illustrated in 
Fig. 74, the footstep bearing is at the bottom of a 
pipe which extends upwards round the shaft to a 
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Fig. 75. The back water is collected by suitable 
wooden troughs, and is pumped up to a high-level 


believe this is actually so, and that tests reveal 
2 to 3 per cent. more residue in the paper when the 
economiser is in use than would otherwise be the 
case. Clearly, then, the economiser results not only 
in an increase in the output of paper but can be the 
means of saving quite a respectable amount of 
chemicals in the course of a year. 

A considerable number and variety of pumps is 
required in a paper mill. In nearly every case a 
paper mill, like a brewery, pumps its own water 
supply. In the process of preparing the pulp, as we 
have seen, pumps are frequently used in the carriage 
of the stuff from one machine to another, although 
as far as possible gravitation is taken advantage of 
for this purpose. The bleach liquor after preparation, 
usually on a lower floor, has commonly to be raised 

















Pig. 74—CAST IRON STUFF CHESTS—MILNE 


back-water box shown at A. From this, as much of 
it as may be desired can be drawn off to dilute the 
flow of fresh pulp passing through the mixing box B 
on its way to the sand table C. In this way a fair 
proportion of the back water is returned direct for 
a second passage over the wire cloth. 

The bulk of it, however, overflows the box A and 
runs down into the stuff-catcher—a cylindrical coned 
vessel commonly made of sheet copper. In this it 
is allowed to settle. The clear water ascends within 
a conical central baffle from a circular internal 
lip near the top of which it flows off by way of the 
outlet D. The thicker stuff at the bottom under 


the hydrostatic head of the water within the vessel | 


can be drawn off by way of the pipe E and discharged 
as a continuous stream into the mixing box B. 
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Pig. 73—CAST IRON STUFF CHESTS—MILNE 


point above the level of the pulp, thereby excluding , 
water from the bearing. | 


We are informed that several mills using these 


to a higher level to reach the potching and bleaching 
engines. For this purpose the use of pumps is being 
discarded by some, as it is found practically to be 
impossible to construct them so that their parts 
shall successfully resist the corrosive action of the 
liquor. The simplest solution is to prepare the 
bleach on the floor above that on which it is to be 
used. The majority of mills, however,—for some 
reason which is not quite clear—have their bleach 
mixers on the ground floor, with the potching engines 
above. At one mill so arranged which we have visited, 
the liquor is raised to a storage tank on the floor above 
by admitting it to an air-tight vessel and delivering 
compressed air on top of it. 

Of the pumps connected more directly with the 
Fourdrinier there are in general four kinds, namely, 
for the vacuum, for the stuff before it reaches the 
machine strainers, for the backwater and for any 
excess water—more or less pure—which may 
| originate at the wet end. The back water and the 
| excess water pumps are sometimes of the centrifugal 
|type. The stuff pump is usually of the plunger type, 
|as it has to handle thick material. The vacuum 

pump is also commonly of the reciprocating type. 

Three pumps representing modern practice are 

herewith illustrated. 

There are many designs of vacuum pump on the 

| market which are suitable for working in conjunction 
with Fourdrinier vacuum boxes. In Fig. 76 we 

| illustrate one form, as made by James Milne and 
| Son, Limited. As shown by the cross section— 
| Fig. 77—the internal arrangement reminds one of 
| a Root’s blower. In the smaller sizes the two shafts 
| are coupled together, as shown at A in Fig. 76, by a 
| pair of cut steel spur gears situated at the end 
| remote from the belt pulley. In the larger sizes a 
| second pair of such gear wheels is added at the point 
| where the belt pulley is shown in Fig. 76, the pulley 
| being then moved over to the left so as to overhang 
| the outer shaft bearing. The largest size of this 
type of pump weighs about four tons and is capable 

| of displacing about 780 cubic feet per minute. The 
| shafts carrying the octoids are of large diameter, for 
| they have to resist the shocks produced by the 
| incidental call on the pump to deal with water, or 


In this case the agitator | stuff-catchers have reported an increase of as much | water and air mixed. These pumps are sometimes 


is not a propeller, but consists of two arms depending | as 2} per cent. in the output of paper since they | made entirely of brass, with brass rotors, or they may 


from a cross tree fixed to the shaft just above the 
pipe. In other examples using a propeller agitator, 
the central shaft will be found to extend through a 
packing gland in the foot of the chest and to be 
Supported in an external footstep bearing. In others, 
again, the shaft may be suspended from an overhead 
ball thrust bearing. The chests illustrated are 
provided with copper outlet pipes of 7in. bore or 
thereabouts and with suitable wash-out valves 


ae from the lowest point of the cambered 
ottom, 





The average of a number of tests | 


| 


adopted them. 
conducted at the Springfield Paper Mills, Polton has, 
we understand, shown that in a gallon of water going 
into the economiser there were 120 grains of fibre, &c., | 
while in a gallon of the outlet water the quantity | 
was about twenty grains. It may be suggested that | 
in the backwater there will be a higher percentage | 
of sizing and other materials relatively to the fibre | 
than in the original pulp, so that when the caught | 
stuff is returned to the mixing box the result is to | 

| 





deliver to the Fourdrinier a more richly-charged 


pulp than that delivered from the stuff chests. We ' 


be lined with this metal. 

Another form of vacuum pump by the same makers 
is illustrated in Fig. 78. This is of the horizontal 
duplex double-acting piston type, and is particularly 
intended for running with large, fast machines. 
Two sizes are made, namely, 14in. diameter by 12in. 
stroke, and 18in. by 18in. There may be three of 
these pumps for each machine in the mill. An exactly 


similar design of pump is made for dealing with the 
backwater. 

For handling the stuff on its way to the machine, 
pumps are usually required. An example of such 
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a stuff pump, as made by Messrs Milne for some of 
the largest ‘ news ”’ mills in this country is illustrated 
in Fig. 79. This set has three phungers, each 12in. 
in diameter with a 12in. stroke. The inlet and outlet 
valves are arranged to be very readily accessible, 

















| ‘The cylinders are ordinarily made of cast iron, 
| and, were it practicable to cast the barrel, the ends 
| and the trunnions all in one piece, it would no doubt 
| prove best in practice. In default of this, the ends 
fare commonly bolted on to the barrel—a_ practice 
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Fig. 73—STUFF CATCHER OR ECONOMISER—JAMES BERTRAM 


as is necessary when we have to deal with a liquid 
of the nature implied. There are usually two. sets 
of these pumps for each Fourdrinier machine. 


We now return to the machine itself and discuss | 


one or two of the details connected with the drying 
cylinders and the dry end generally. 


which cannot be regarded as ideal, although with 
careful workmanship and upkeep it no doubt answers 
its purpose. 

The patented design of end adopted by James 
Bertram and Son, Limited, in many recent instances 
is illustrated in Fig. 80. The barrel, a short distance 

















Fig. 7¢—ROTARY VACUUM PUMP—MILNE 


The design and construction of the drying 
cylinders are matters requiring very careful attention. 
The pressure of the heating steam commonly used 
is not great ; indeed, the exhaust of the engine driving 

















Fig. 77—SECTION OF MILNE’S VACUUM PUMP 


the Fourdrinier is sufficient. But the steam has to 
be admitted into the interior of the drying cylinders 
and the water of condensation extracted therefrom 
without a trace of moisture leaking to the outside, 
where it would at once spoil the paper being made. 


in at each end, is formed with a flange having a ring 
turned on it. Outside this flange the inner surface 
of the barrel is coned and roughened, as shown. 
The cylinder end is cast in one with the trunnions, 
and is turned to fit tightly on to the ring of the 
flange inside the barrel. Its edge is coned and 
roughened like the adjacent portion of the barrel. 

















Fig. 73—VACUUM OR BACKWATER PUMP—MILNE 


The end having been driven into position, the conical 
annular space between the roughened surfaces is 
caulked up with a preparation of iron rust, which 
forms a solid ring on setting. The fit at the ring, the 
contact between the faces and the filling material 
form three separate defences against leakage, while 
the conical form of the roughened surfaces prevents 
the end from being blown out under the mild 
pressures in use. 

Manholes have, of course, to be provided in the 





cylinder ends. The form adopted by the samo firm 
is shown in section in Fig. 81. Two oval covers 
one inside and one outside, are employed. The 
connecting studs are well away from the joint and 
do not pass through the inner cover into the steam 
space, 

Generally speaking, it is a good deal more difiicult 
to arrange for the satisfactory removal of jh» 
condensed water from the drying cylinders thay to 
admit the steam. The obvious difficulty is to draw 
off the water without allowing some portion of {)o 
steam to escape. 

The quantity of steam used varies a good (loal 














Fig. 79—STUFF PUMP—MILNE 


with the design of the machine, the quality of the 
paper being produced, the humidity of the atmosphere 
and other factors. But to give an approximate idea 
of the quantities involved, we may say that for 
every pound of paper produced we could expect to 
find three pounds of exhaust steam consumed 1n the 
drying cylinders. Let us take the case of a machine 
producing 10001b. of paper per hour and having 
eighteen 48in. by 100in. cylinders running at ten 
revolutions per minute—or 125ft. per minute. The 
steam consumption works out at under 3 1b. per 
minute for each cylinder, or, say a quarter pound per 


revolution. This is the amount of condensed water 
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Fig. 80—DRYING CYLINDER END—JAMES BERTRAM 


which has to be removed, and, small as it is, it no 
doubt gives a considerable amount of trouble. 

One method—that used by James Bertram and 
Son, Limited,—is illustrated in Fig. 82. In this, a 
brass pipe A stretches across the full length of the 
cylinder. Its ends are stopped up and are held in 
suitable brackets attached to the inside of the internal 
flange already referred to in connection with Fig. 80. 
A longitudinal slot is cut in the pipe, and into this 
is inserted a tongue B of sheet copper. Bolts C pass 
through the pipe and close the slot so as to hold the 
There is'no movement of the pipe 


tongue firmly. 
They merely 


and tongue relatively to the cylinder. 
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Pig. 8I—MANHOLE COVERS—JAMES BERTRAM 


form a baffle or pocket which scoops up the water 
during the lower half of the rotation. During the 
upper half of the rotation the water passes through 
holes cut along one edge of the slot into the pipe, 
and thence down the pipe D into the hollow trunnion. 
At the end of the trunnion there is fixed a cap in 
which a semi-circular port E is cut. This cap works 
within a fixed gland provided with an exhaust 
connection at F. For half of each revolution of the 
drum—the upper half—the port E opens the passage 
F to the condensed water. During the lower half of 
the revolution the exhaust passage is closed and no 
uncondensed steam can escape through it. 
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a 
Quite a different system is adopted by Bertram’s, 
Limited. This firm’s practice, under Milne’s patents, 


use of the one trunnion for both the 
admission of the heating steam and the exhaust of 
the condensed water and to employ a lifting bucket 
only 15in. or so wide instead of making its length 
equal to that of the cylinder. 
The connection at the trunnion end, as used in 


is to make 





“Tue ENGINEER”? 








running back into the cylinder when the bucket 
descends through the lower half of its revolution. 
The external exhaust branch J leads into a trap 
M of the float type. The trap casing comprises two 
main chambers separated by a wall which reaches 
almost to the underside of the top cover. Into the 
smaller chamber the exhaust pipe leads, and its end 
here is always water-sealed so that no steam can 
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Fig. 83—-WATER LIFTER FOR DRYING CYLINDERS—JAMES BERTRAM 


this system, is shown in section in Fig. 83. The 
stem A is fixed to the trunnion end and carries a 
ring B of gun-metal to serve as an abutment for the 
packing G. Beyond the ring four ports C are cut in 
the stem, while its end is screwed to receive the 
internal pipe H. A white-metal bush D fits over the 
end of the stem and is rotated therewith, the connection 
being made by means of projections on the one and 
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Pig. 83—STEAM CONNECTION—BERTRAMS 


recesses on the other. The whole is enclosed in a 
stationary casing provided with a steam inlet F and 
an exhaust outlet J. The pipe H is thus constantly 
in communication with the exhaust branch J, while 
the annular space outside it is also constantly open 
to the steam supply through the ports C and the 
chamber between the ring B and the bush D. 





rc 


| the float into the discharge main. 


| in the central pipe. 


| left into its interior. 


escape past it. The float is open at the top, and is 
provided with projections round its lip so that, even 
in its highest position a passage way for water is 
The fixed tube through the 
centre of the float has openings near its lower end, 
through which water may pass from the interior of 
The condensed 
water flowing over the lip of the larger chamber 
raises the float and causes it to close the openings 
More water coming in flows into 
the interior of the float, weighs it down and escapes 
through the openings to the exhaust main. It is 
claimed that this trap is sensitive to a variation 
of Sin. in the height of the water level, between which 
limits it will open and shut. 

It may be noted here that the temperature of 
each cylinder—and therefore the pressure of the 
steam within it—is usually adjusted so as to increase 


| slowly and progressively from the first to the last 


cylinder. If the paper be dried too suddenly, the 
sudden contraction will cause it to cockle or blister, 
as the papermakers call it. Hence the gradual 
drying aimed at. By the time the paper reaches the 
last drying cylinder, it is so hot that the hand cannot 
comfortably be placed on it. On its passage through 
the calender immediately after, the “fire” is some- 
times taken out of it by causing cold water to circulate 
through certain of the calender rolls. 

An interesting point connected with these same 
calender rolls may also be mentioned here. The rolls 
may be, say, 20in. in diameter, while the speed of 
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Pig. 883—-WATER LIFTER, STEAM CONNECTION AND TRAP—BERTRAMS 


_ he whole arrangement is shown in place in Fig. 84. | the paper may be 250ft. per minute. Let us suppose 
Che exhaust pipe H is connected by a radial pipe | that the diameter of the rolls at the middle increases 


with the water-lifting bucket, the section of which 


is shown at K. From this section it will be gathered 


| owing to thermal expansion by one-thousandth of an 


inch while the diameter at the ends remains constant. 


that the arrangement works equally well whether the | The circumference of the rolls at the centre has 
cylinders run in one direction or the other. A trap L | increased by one-two hundredth per cent., therefore 
prevents any water in the horizontal pipe H from‘ the length of paper passed between them at this 








point per minute is not 250ft. but 250ft. 0.15in. 
Reels of paper 8000 yards long are commonly turned 
out for newspaper purposes. Such a reel, if calendered 
on these rolls would be 14in. or so longer at the 
centre than at the edges. It hardly sounds worth 
talking about, but our calculation cannot take 
account of all the conditions and undoubtedly errs 
on the side of modesty. Actually, however, the 
increase of length, while of little moment in itself, 
produces a visible result. Each foot of the paper has 
to accommodate its own increase at the centre. The 
surface of the paper, therefore, buckles by an amount 
surprisingly great for the small linear increase 
involved. 

In practice, differential expansion of the calender 
rolls may prove a source of serious trouble for the 
reasons we have attempted thus to indicate. At a 
certain mill which we recently visited, we saw the 
difficulty being overcome by arranging for the 
delivery at will of a blast of cold air on to the 
expanded part of any of the rolls at whatever point 
in the length it was situated. We believe the system 
referred to is patented, but we have been unable to 
discover the maker’s name. The same idea is to be 
seen applied to the calender rolls of the Daily 
Telegraph 134in. machine. 

The endless bands of felt employed in connection 
with the drying drums are worthy of some attention. 
They have, of course, to move with the paper and 
drums, and are used with the object of holding the 
web in close contact with the cylindrical metallic 
surface, so producing the requisite amount of friction 
between the two for driving and leading-through 
purposes which otherwise would have to be obtained 
by applying a considerable amount of tension to the 
paper itself. 

In arranging the felts proper provision has to be 
made for ensuring that they are kept fairly dry, 
that the tension in them may be adjusted to the 
right amount, and that they may run stretched in 
the transverse direction and not be allowed to 
pucker up. The felts naturally absorb a fair amount 
of moisture from the paper. In some cases this is 
removed from the felts simply by relying on the 
heat passing from the drying cylinders through the 
paper. In other instances, each felt on its idle 
return side is made to pass round a separate drying 
cylinder of similar or the same design as that of the 
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Fig. 85—FELT ROLL—BERTRAMS 


paper cylinders. There is usually one sueh cylinder 
for each of the felt bands. They are mounted above 
the main cylinders on the same frame for the felts 
serving the upper row, and below the floor level for 
the felts of the lower row. 

The proper degree of tension is applied to the felts 
by means of suitable hand-operated “‘ stenting ”’ rolis 
mounted slidably in guides on the main frame. To 
maintain the proper degree of transverse stretch in 
the felt, one or more of the rolls over which it passes 
may have raised on its surface a right-hand knuckle 
thread at the right-hand end, and a left-hand thread 
at the other. These threads, when the roll is rotating, 
naturally tend to force each edge of the felt outwards, 
and so keep it from creeping into puckers. 

If Fig. 54, ante, is carefully studied, it will be 
found that the first two drying cylinders are not 
embraced by a felt band. In some cases three of the 
cylinders are left unfelted. In others, again, it will 
be found that, while the first or the first and the 
second are unfelted, the succeeding cylinder has a 
smaller proportion of its circumference thus engaged 
than the remainder. Occasionally all the cylinders 
are felted, but the commoner practice is the other way. 
The reason is somewhat curious. It is found that if 
the earlier cylinders are fully felted, the china clay, &c., 
in the paper very quickly accummulate on thier 
surface to an objectionable extent. This is due 
to the paper being still fairly damp and to the pressure 
of the felt upon it. By the time the third cylinder 
or so is reached, the paper is considerably drier and 
the pressure of the felt no longer seems to have 
its harmful effect. Indeed, just as the temperature 
of the drums has to be increased progressively from 
drum to drum, so, too, has the pressure of the felt 
to be graduated, although the maximum in the one 
case is reached long before that of the other. 

An illustration of a patented roll for the endless 
felt bands referred to is shown in Fig. 85. This 
design is the invention of Bertram’s Limited, of 
Edinburgh. The body of the roll is a plain steel 
tube. Each end piece is like a belt pulley with six 
arms. The rim is split between three of these arms 
and the boss between the remaining three. The 
hole in the boss is tapered to receive the tapered 
end of the gudgeon pin. By screwing up the nut on 
the pin, the “pulley” is expanded and made to 
grip the interior of the tube in a secure manner. 
The construction permits of the tube or the gudgeon 
pins being readily replaced when necessary. 
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THE WATER POWERS OF CANADA. 
No. III.* 


THE third of the series of Government booklets 
describing the water powers of Canada deals with the 
Province of Ontario. It was written by Mr. H. G. 
Acres, of the Hydro-Electric Power Commission of 
the Province, who is regarded as being one of the 
leading authorities on the power possibilities of his 
area. 

Mr. Acres commences by referring first of all to 
the river Ottawa and its tributaries. This river, it 
will be remembered, forms the northern boundary 
of the easternmost portion of the province and 
separates it from Quebec. Hence only half of the 
water powers along the line of division belong to it. 
From the point of view of hydraulic power develop- 
ments, the most important rivers flowing into the 
Ottawa from the Ontario side are the Mississippi— 
which must not, of course, be confused with the 
huge river of the same name in the United States,— 
the Madawaska, the Bonnechere, the Petewawa and 
the Montreal. The basins of these rivers abound in 
lakes and marshes, and artificial storage would do 
much to improve their flows. The gradients are 
generally steep, and there are numerous falls ranging 
from 20ft. to 100ft., where power sites might be 
cheaply developed. On the whole, however, there 
are comparatively few places where as much as 
10,000 horse-power could be obtained in one site. 
Mostly, the powers which are available vary from 
1000 to 5000 horse-power. An exception to this 
generalisation is afforded by the High Falls on the 
Madawaska, where the natural head could be increased 
to 150ft., and where in times of ordinary flow some 
12,000 horse-power could be obtained—which, pro- 
bably with the aid of storage, could be increased to 
20,000 horse-power. 

An unfortunate point with all these rivers is that 
the power sites are either too large or too small. 
They are too large for purely local needs, and not 
large enough to justify their being employed for 
long-distance transmission. Moreover, most of the 
local requirements are already filled by existing 
developments of small capacity. Thus, small plants 
are in operation on the lower Mississippi at Carleton 
Place, Almonte and Galetta; on the Rideau at 
New Edinburgh, Perth, Smiths Falls, Merrickville 
and Andrewsville ; on the Madawaska at Bancroft, 
Arnprior and Mountain Chute; and on the Mattawa 
at Mattawa. Some of these plants are quite small— 
under 50 horse-power—and none is apparently over 
1000 horse-power, but they are adding materially 
to the prosperity of the townships near which they 
are situated.. To cite one instance, namely, that of 
Renfrew, which is on the Bonnechere: Here there 
are two power stations, one of 750 horse-power 
capacity owned by a private company, and the other 
of 700 horse-power, owned by the Municipality. 
These two installations are making the town into a 
flourishing industrial centre. The Hydro-Electric 
Power Commission, to assist in these undertakings 
and also to meet the requirements of other power 
users on the river, has built a dam at Round Lake, 
and has considered the question of providing further 
storage should it be necessary. 

Mention is made of the work carried out in the 
Ottawa Valley by the Northern Ontario Light and 
Power Company, which supplies energy for use in 
the mines of the Cobalt district, where, in consequence, 
the use of steam has now almost entirely been dis- 
continued. What a difference was made even at the 
commencement will be gauged from the fact that 
the mines in 1909 imported 63,739 tons in six months. 
During the corresponding period in the next year, 
after the electric power was available, only 17,349 
tons were imported. This company has two hydro- 
electric stations. One is on the Metabitchewan 
River, where, with a fall of 312ft., 8000 horse-power 
are obtained. The other is at Hound Chute, on the 
Montreal River, where the head is 33ft. and the 
capacity installed 3800 horse power. The energy 
produced is transmitted the 25 and 17 miles res- 
pectively to Cobalt, the voltage being 44,000 in the 
first case and 11,000 in the second. In normal times, 
400 horse-power are used for electric railways, 200 
horse-power for domestic and commercial lighting, 
and 10,000 horse-power for mining purposes. 

No further power is now obtainable from the 
Metabitchewan site, and if the needs of Cobalt increase 
they will have to be met by development on the 
Montreal River. The most noteworthy undeveloped 
site on the latter is that termed the Notch, where 
a head of 100ft. could be obtained and about 7000 
horse-power procured. ; 

As to the Ottawa River itself, if it were to be 
canalised, and if a market for power much in 
excess of that which at present exists could be 
created, as much as 600,000 horse-power could be 
made available, with a regulated flow, in between 
Lake Temiskaming—which is itself in the province 
of Quebec—and Carillon, which is opposite the eastern- 
most point of Ontario. At the present moment 
practically the only plant at work on the river in 
Ontario is that at the Chaudiere Falls, where 36,000 
horse-power are generated under average conditions. 
Of this total, nearly half is used in mills,—5000 
horse-power by the Ottawa Power Company, 9000 
horse-power by the Ottawa Electric Company, and 
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the remainder by the city waterworks and the street 
railway. When the flow of the river is properly 
regulated, it is anticipated that as much as a total 
of 84,000 horse-power will be available at this site 
on both sides of the river. 

Mr. Acres next turns his attention to the rivers 
in the province which are tributary to the great 
Lakes. The most important river flowing into Lake 
Ontario is the Trent, on which, as a total, about 
75,000 horse-power could, it is explained, be obtained 
more or less readily because of the works of the Trust 
Canal which are now bearing completion. Of this 
75,000 horse-power, some 45,000 horse-power are 
already in operation between Trenton and Balsam 
Lake, which is at the summit level of the canal. 
The Electric Power Company possesses seven plants 
in which, as an aggregate, 33,000 horse-power are 
installed. It supplies energy at 44,000 volts and with 
some 300 miles of transmission lines over a wide area, 
which extends along the lake from Whitby to 
Napanee and as far north as Madoc and Lindsay. 
Some 30,000 horse-power still remain to be developed 
on this river, and the various sites might be cheaply 
and easily utilised because the locks and dams 
constructed for the Canal works concentrate all the 
natural head between Trenton and Balsam Lake. 
The.extensive lake areas of the Trent basin are also 
controlled by the Dominion Government, largely 
with a view to improvement of flow conditions for 
power purposes. Notwithstanding the fact that the 
regimen of the river had previously been adversely 
affected by deforestation, the flow conditions have 
been greatly improved, and still better results are 
looked for as the outcome of further extension of 
storage and the institution of an efficient scheme of 
control. 

The largest tributary of Lake Erie is the Grand 
River, which has a drainage area of 2,500 square miles. 
This river, at the time of the Confederation and for 
some time afterwards, supplied all the water required 
for power and navigation purposes on the Welland 
Canal; but since then a large agricultural industry 
has developed in its basin, and the deforestation, 
drainage and extensive cultivation resulting from this 
development have turned the river into a destructive 
torrential stream, and adversely affected its usefulness 
as a source of power. The Thames, the Maitland, and 
most of the smaller streams in the south-western 
peninsula suffer from the same causes, and can only 
be at present looked upon as sources of intermittent 
power supply for purely local purposes. Steps are, 
however, being taken by the Hydro-Electric Power 
Commission to rectify this state of affairs. 

The rivers flowing into Lake Huron afford evidence, 
by contrast, of the enormous effect. which agricultural 
development has on stream flow. Take the Maitland 
as an example. It drains some 950 square miles, 
from which the forests have been almost entirely 
removed, and which is very highly cultivated. The 
ratio of maximum to minimum flow of water is about 
900 to 1. On the other hand, in the Wahnapitae 
River, which drains an area very similar in extent 
to that of the Maitland, the ratio of maximum to 
minimum flow is only 10 to 1—this large difference 
being explained by the fact that the basin of the 
Wahnapitae consists largely of virgin forest and 
second growth, and is practically unsettled. Moreover, 
its minimum run-off per square mile is about thirteen 
times that of the Maitland. It must be explained, 
however, that the Wahnapitae has natural lake 
storage, which the Maitland has not, but “ even 
after giving due weight to this fact,” remarks 
Mr. Acres, ** the contrast is startling.” 

The rivers draining into Lake Huron which have 
the greatest water power possibilities are the Missis- 
saga, the Spanish, the Sturgeon, the French, the 
Maganetwan, the Muskoka, the Saugeen and the 
Beaver. Taken all together, the Lake Huron tri- 
butaries could furnish about 160,000 horse-power 
without the provision of artificial storage. Only 
about 56,000 horse-power are at present developed, 
so that some 110,000 horse-power still remain to be 
utilised. As showing the amount of power that is 
now or will shortly be available for those proposing 
to start new industries in the district, it is pointed 
out that the Simcoe Railway and Power Company 
has a surplus over and above its own requirements 
of about 3000 horse-power at the Big Chute on the 
Severn River; that when the new plant at Swift 
Rapids is built there will be a surplus of from 3000 to 
3500 horse-power; that when the South Falls 
Development on the Muskoka is completed, the 
towns of Gravenhurst, Bracebridge and Huntsville 
will have about 1000 horse-power to dispose of, and 
that the Wahnapitae Power Company has 2000 
horse-power more than it wants in Sudbury and the 
vicinity. The Hydro-Electric Power Commission is 
working a 1200 horse-power plant at Wasdell’s Falls 
on the Severn, which is now supplying the towns and 
villages on the east shore of Lake Simcoe as far south 
as Cannington, and is building another of 4000 
horse-power at Eugenia Falls on the Beaver. Here 
the head is 540ft. 

The French River, with the help of Lake Nipissing, 
will, it is anticipated, provide three sites which will 
furnish some 10,000 horse-power each. None of the 
other power sites in the neighbourhood would yield 
more than about 5000 as a maximum, and most of 
them would be nearer 1000 than 5000. The Canadian 
Copper Company has a 12,500 horse-power plant at 
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High Falls on the Spanish River the energy from 
which is being used in mines and smelting works 
while on the same river, but lower down, the Spanish 
River Pulp and Paper Company has a plant of 
10,000 horse-power. 

The tributary rivers of Lake Superior would 
provide as a total about 195,000 horse-power, and of 
this only about 20,000 horse-power are at present, 
developed. Most of the rivers on the north shore of 
the lake are short and turbulent, with high natura} 
heads. Of the 20,000 horse-power just mentioned, 
4500 are used for mines in the Michipoten district, 
while the remainder is used in the cities of Port 
Arthur and Fort William. This energy—soing 
15,500 horse-power—is mostly supplied by the 
Kaministiquia Power Company, which has a plant 
at Kakabeka Falls, where there is a working head 
of 180f¢. This company, it is said, could develop 
another 15,000 horse-power. Within easy trans. 
mission distance of Port Arthur and Fort William 
are the Silver Falls, on the Kaministiquia River, 
where there is an available head of some 31(jft. 
which would provide at least 20,000 horse-power. 

The largest of the Lake Superior tributaries js 
the Nipigon. This river is some forty miles long, and 
falls 255ft. in that distance. It has Lake Nipigon, 
with its water surface of 1500 square miles at its 
head, and this lake receives the drainage from 
9500 square miles. It is calculated that the easily 
developed water powers of this river amount to 
100,000. The drainage area contains what is 
described as being one of the finest wood-pulp 
districts in the world, and there are also extensive 
deposits of magnetic iron ore. 

The Winnipeg River and its tributaries would, it 
is calculated, provide the province of Ontario with 
not less than a quarter of a million horse-power, 
and of this total only something over 20,000 aro at, 
present in use. The rivers are described as being 
‘full flowing but with low natural heads,” but as 
a set-off against this there is magnificent storage in 
Rainy Lake, the Lake of the Woods, Lac Seul, and 
numerous other smaller lakes. At Koochiching Falls, 
on the Rainy River—which is an international river, 
so that only half of the total power is available tor 
Ontario—the Minesota and Ontario Power Company 
has a plant of 15,000 horse-power, which is practically 
ali used for pulp and paper manufacture. At Kenora 
some 6500 horse-power are used, mostly for flour 
milling. The Dryden Timber and Power Company 
has a 2000 horse-power installation on the Wabigoon 
River. As regards undeveloped powers the principal 
rivers are. the Winnipeg and the English in the 
cases of both of which the natural minimum flow 
might be doubled by storage works. If these were 
carried out, the White Dog Falls, on the Winnipeg, 
would alone be capable of giving 75,000 horse-power, 
while there would be several places on the English 
where powers of from 20,000 to 40,000 could be 
obtained. 

As regards the rivers flowing into James Bay, 
Mr. L. V. Rorke, who was formerly Inspector of 
Surveyors for Ontario, estimates that the minimum 
horse-power available under natural flow conditions 
is 665,000, which might be increased to 1,700,000 
horse-power by means of controlled storage. Mr. 
Acres explains that the latter figure is based upon 
an assumption as to the volume of controlled run-off 
which may not obtain in many instances, but he 
states that if the newly acquired district of Patricia 
be included, a capacity of 1,500,000 horse-power 
may, with a fair degree of certainty, be assumed 
to be physically capable of development. At the 
present time there are in operation, first of all, the 
two plants of the Northern Canada Light and Power 
Company, on the Mattagami River. These plants 
can develop some 7000 horse-power. Then there is 
the 19,500 horse-power installation of the Abitibi Pulp 
and Paper Company at Iroquois Falls. This company 
holds leasehold rights to powers amounting to 50,000 
horse-power in all. 

Mr. Acres keeps until the last the enormous water 
power possibilities which Ontario possesses in her 
international rivers. The greatest of these is, of 
course, afforded by the Niagara. Under franchises 
granted by the Province of Ontario, through the 
Queen Victoria Niagara Falls Park Commission, a 
total of 405,000 horse-power is to be developed. Of 
this total nearly 370,000 horse-power are already 
or will very shortly be in actual operation. The 
Canadian Niagara Power Company may use 100,000, 
the Electrical Development Company 125,000, and 
the Ontario Power Company 180,000 horse-power. 
On the Welland Canal, the water powers on which, 
though it is not international, are mentioned in 
connection with the boundary streams through the 
fact that the water which creates them is drawn from 
Lake Erie, there are several power sites. On the 
old canal some 12,000 horse-power—which are 
employed in the manufacture of pulp, paper, tools, 
cloth, carbide, rubber, &c.—are generated ; but the 
most important power development connected with 
the canal system is that of the Dominion Power 
and Transmission Company. This company takes its 
water from the summit level of the Canal and conveys 
it over the Niagara escarpment at Decew Falls, where 
a net head of 265ft. is obtained. A total of 57,000 
horse-power is now in use. It is sent over some 
213, miles of transmission line at voltages varying 
from 10,000 to 40,000, and the energy is principally 
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ised for radial and street railways and for the lighting 
aad industrial requirements of a number of munici- 
5 ties in the Niagara peninsula as well as in 


enticed, Burlington and Oakville. 

Tho normal difference in level between Lake 
Superior and Lake Huron is some 20ft., and about 
isft. of this fall occurs at St. Mary’s Rapids. With 
this fall the minimum flow between the two lakes 


would produce about 90,000 horse-power, half of 
which would belong to Ontario. For some years 
7,000 horse-power has been generated on the 
Canadian side by the Algoma Steel Corporation and 
its allied industries. Part of this power has been 
employed in Canada and part in the United States. 
It is understood that a re-modelling of the plant, 
which would bring the total capacity up to 30,000 
horse-power, is now under consideration. 
The power possibilities of the St. Lawrence River 
are—so far as Ontario is concerned—confined to the 
stretch between Lake Ontario and Lake Francis. 
The total fall is some 88ft., and of this about 70ft. 
might possibly be utilised. Under normal low-water 
conditions this would give the province 500,000 
horse-power. There is not, however, any power 
development in this reach of the actual river, though 


past ] 


there are certain small plants on the shores, power 
being obtained from the St. Lawrence Canal System. 
The aggregate capacity of all these installations only 
amounts, apparently, to about 5800 horse-power, 


which is all used locally. When referring to the 
possibilities of developing power plants on the 
St. Lawrence on a large scale, Mr. Acres remarks that 
such development would require the consent and 
co-operation of the United States; that the cost 
of the works would be abnormally high, and that a 
market for the energy very greatly in excess of what 
at present exists would have to be created, in order 
that the undertaking might be commercially successful. 

Summing up the water power possibilities of the 
province, Mr, Acres, taking the figures already 
mentioned and adding to them the estimated capacities 
of other smaller rivers not alluded to, arrives at the 
following estimate of the water powers which are 
capable of development :— 

Total Water Powers of the Province of Ontario, 
Horse-power. 





Ottawa River and tributaries 688,000 
Great Lakes tributaries 446,000 
Hudson Bay slope ° 250,000 
James Bay slope Ae 1,500,000 
International boundary rivers 2,045,000 
Total ee -- «- 4,929,000 . 


The powers which have actually been developed 
are given as being as follows :— 


Developed Water Powers of the Province of Ontario, 


Horse-power. 
Ottawa River and its tributaries 71,000 
Great Lakes tributaries ; 137,000 
Hudson Bay slope 22,000 
James Bay slope Pe ale 70,000 
International boundary rivers 462,000 
Total ia Se et ee Awe Ses 762,000 


There is, therefore, only something just less than 
one-sixth of the total available power which has 
yet been utilised. Of the total of 762,000, some 
574,000 horse-power represents electric energy sold 
for light and power; some 69,000 horse-power are 
used for pulp and paper manufacture, and about 
59,000 are used for the most part in hydraulic power 
directly applied. At the present time some 2200 
miles of transmission lines are in operation in Ontario, 
the voltages employed varying from 10,000 to 110,000, 
and hydro-electric power is available in all cities 
and large towns in the province, as well as to a 
rapidly increasing number of smaller towns, the 
prices ranging from £3 to £8 per horse-power per 
annum. 








LITERATURE. 


A Text-book of Engineering Thermo-dynamics. By 
Charles Edward Lucke, Ph.D., Professor of 
Mechanical Engineering in Columbia University, 
New York City, and John J. Flather, Ph.B., 
M.M.E., Professor of Mechanical Engineering in 
the University of Minnesota, Minneapolis. London : 
McGraw-Hill Book Company, Inc. 1915. Price 
21s. net. 


THs book, although an abridgment of ‘“‘ Engineering 
Thermo-dynamics” by Professor Lucke, nevertheless 
contains 675 pages, 189 figures, and 1038 numbered 
equations, and is divided into three parts. Part I. 
deals with work determinations independent of 
thermal conditions. Part II. with heat gains and 
losses by substances independent of work, and 
Part ILI. with the transformation of heat into work 
or inversely in conjunction with changes in the 
condition of substances. This subdivision of the 
subject is unusual, and in the reviewer’s opinion 
augments rather than reduces the well-known diffi- 
culties of writing understandingly on thermo- 
dynamics. 

The object of the book is stated to be to meet the 
requirements of technical schools desiring a briefer 
treatment than that of the original work above 
referred to, and any student of such school, who has 
the patience and the courage to master its contents, 
and works out the very large number of numerical 





and other problems interspersed throughout its 
pages, will reap a rich reward and may consider 
himself to have a competent knowledge of engineering 
thermo-dynamics, but we fear there will be few such 
students, because the division into three parts, above 
mentioned, renders descriptions and explanations 
very abstract. Many of the equations given are 
forbidding, both as regards appearance and length, 
and it may be said that most of them serve no real 
practical purpose. No one would have the time to 
use them for actual calculations. The style also is 
frequently stilted and cémplex, so that it is difficult 
to follow the authors’ meaning and to keep in one’s 
mind a mental picture of what they are endeavouring 
to describe, as will be realised by the following 
quotation having reference to gas producers :— 
“This is, of course, impossible continuously, and 
results from ignoring the heat that must be put into 
the bed before admitting steam to make the steam 
reaction, which is so strongly endothermic, a possi- 
bility.” The discovery of the meaning will, however, 
be an excellent mental exercise for the student. 

In the larger work there is an extensive series of 
tables giving a vast amount. of data. These are not 
reproduced in the book under review, but are published 
separately as a ‘ Handbook of Thermo-dynamic 
Tables and Diagrams.’’ These tables and diagrams 
are continuously referred to and a copy is really 
necessary to follow the text in the present work. An 
excellent feature is a table of symbols extending over 
five pages. But several of these symbols are unusual 
and might be criticised, and the same symbol is used 
with different meanings in different parts of the 
book. 

We can pass over the first chapter, which deals 
with work and power, giving the usual expressions 
for horse-power, the work of compression, flow 
through nozzles, &c. In Chapter Il. compressors 
are dealt with and standard diagrams are developed 
for a variety of cycles, and the matter is treated 
very fully, so much so, indeed, that a comparatively 
simple subject is made complicated. There is, how- 
ever, an interesting study comparing actual and 
hypothetical diagrams. This chapter concludes with 
a series of diagrams showing the various methods of 
controlling compressors when working on partial 
loads. 

Piston engines are described in Chapter IV. and 
the structural knowledge is assumed. The descrip- 
tion given of engine cycles is good, and it is accom- 
panied by interesting indicator diagrams. The 
erroneous expression, “Isothermal expansion of 
steam,” found in many text-books, is criticised in 
terms which are none too strong. A series of twenty 
standard reference diagrams for simple engines are 
classified, and each is then considered in great detail, 
accompanied by extensive formule giving mean pres- 
sure, work done, &c. All this work, however, is 
demolished by a note that “ all the preceding is true 
only when no steam forms from moisture water 
during expansion or compression or no steam con- 
denses, which assumption is known to be untrue.” 
Multiple-expansion engines are treated in the same 
way and the method of producing combined diagrams 
is given. 

There is an analytical study of numerous cycles, the 
particulars of which are laid out in tabular form, occu- 
pying many pages of thebook. The formule given are 
all of extraordinary complication and culminate in 
an expression of the work done in the high and low- 
pressure cylinders of an engine, each occupying no 
less than three lines of print. 

In Chapter VI. graphic methods for use with 
piston engines are dealt with. It is stated that the 
varieties are so numerous that analytical methods 
would be impossible. Various formule which have 
been proposed for determining the ‘‘ missing quan- 
tity ’’ are discussed, and the Willans Law is described, 
but it is extended beyond its usual simplicity, which 
dealt with throttle-governed engines, and it is made 
applicable to expansion-governed engines by adding 
a third term, including the square of the power 
developed by the engine. The law is studied in the 
following form :—Total water = A + BP + CP%, 
and it is used to obtain the best division of load in 
@ power station. 

We now come to Part II., in which the effect of 
the heat-content of substances without change of 
state are considered. It cannot be said that there 
is anything new in this chapter, but the language is 
novel, and many matters are approached from 
unusual points of view. The description of absolute 
temperature is not very satisfactory, and no reference 
is made to the thermo-dynamic scale of temperature. 
The variability of specific heat with temperature 
is dealt with in a satisfactory manner, and recent 
work in this connection is described in detail. 

Latent heat is fully dealt with in Chapter VIII., 
and in Chapter [X. combustion and heat transmission 
is considered. There is a warning that the usual 
data given as regards heat of combustion cannot in 
reality represent the facts when combustion takes 
place in the furnace ; in other words, the combustion 
obtained in a calorimeter in a laboratory may not be 
representative of the combustion in a furnace. If 
it is not a serious error may result, which will much 
affect the figures obtained for the thermal efficiency 
of a boiler. An interesting chart is given of the heat 
of formation of various hydro-carbons, Cn H,n, the 
base being the value of ‘n” in the formula, 








Conductivity is the next subject considered, and 
an empirical formula is given showing the increase 
of conductivity with temperature. The author 
expresses the opinion that the conductivity problem 
can never be fully solved. The different cases which 
may arise in practice of conducting heat from one 
substance to another through a partition are given 
in tabular form, setting the matter out very clearly. 
The difficulties involved in arriving at any definite 
laws, which can be practically applied, are fully 
considered, and the hopelessness of any attempt to 
generalise beyond a few simple principles is explained. 
A great deal of information is given about fuels of 
various kinds, and a simple formula for calculating 
the calorific power from the approximate analysis of 
coals is derived from a curve obtained by plotting 
calorific power against the percentage of ‘volatiles. 
In the same way the calorific power of oils is plotted 
on a density base and yields a linear relation. 

In Chapter XI. the gasification of carbon in pro- 
ducers is described. There is nothing very new except 
that some very complicated equations are obtained. 
The difficulties in calculating the temperature of com- 
bustion are stated and explained -in a very full 
manner and some diagrams are given showing how 
the rate of combustion of anthracite and bituminous 
coals is affected by the draught. The evaporation 
in steam boilers is dealt with in Chapter XII., and 
the reasons for the difficulty in predetermining 
boiler capacity are discussed. » Boiler horse-power is 
defined and is recommended as a unit thus following 
the decision of the American Society of Mechanical 
Engineers. It is stated that “ the definition is most 
fortunate,” a statement with which the reviewer is 
unable to agree. A large number of boiler tests are 
plotted, showing that : . The rate of heat absorption = 
a-+ 6b x rate of coal firing. It is shown that “a,” 
which depends on the amount of radiant heat, varies 
largely from one type of boiler to another, and for a 
flash boiler it is zero. The constant “ b,” however, 
depends on the transmission from the heated gases 
and only varies slightly with the type of boiler. This 
linear law is very interesting and appears not to have 
been noticed before. 

Part III. begins on page 496 and deals with heat 
and work. This portion of the book is especially 
difficult to follow, the relations to be explained are 
complicated, and the main facts do not emerge, 
being hidden by constant reference to exceptions. 
A great use is made of entropy diagrams. Thermal 
cycles for steam and their efficiencies are discussed, 
and the ratio of the efficiency of the actual engine to 
that of its Rankine ideal is called ‘‘ mechanism 
efficiency,’ a new term which may easily be confused 
with “‘ mechanical efficiency,” as the authors them- 
selves point out, and for which the term “ efficiency 
ratio” has now been generally adopted. In order 
to make clear the great advantage in using chart 
methods as compared with algebraic methods, several 
numerical problems are worked out by both, showing 
very striking differences ; the labour of the algebraic 
methods is excessive. In the next chapter various 
thermal cycles for gas are considered and are illus- 
trated, both by p vand @ ¢ diagrams. These diagrams 
would be better and more useful if variation in 
specific heat with temperature had been taken into 
account, a matter which, however, is dealt with to a 
certain extent, giving the latest views in the following 
chapter. There is an interesting diagram showing 
the variation of gas engine thermal efficiency with 
the percentage of load. Some of the lines plotted 
show somewhat erratic performances. 

The air-cycle standard for gas engines is described, 
and the authors compare the performance of actual 
engines with this cycle, and come to the erroneous 
conclusion that there is still much room for improve- 
ment in the efficiency of gas engines, a mistake which 
they would have avoided had they compared the 
actual engine with a standard cycle’based on the 
actual substance used. 

In Chapter XVII. formule for the flow of fluids 
and gases are established, but the matter is not 
treated exhaustively, and in the last chapter 
mechanical refrigeration is dealt with, and three 
diagrams are given which compare in a useful manner 
three different systems of refrigeration, viz., air 
compression, ammonia or carbon dioxide compres- 
sion and the ammonia absorption system. The diffi- 
culties in theorising with the latter are described. 

The above notes will give some idea of the ground 
covered, although it has only been possible to touch on 
afew of the points dealt with, and, as already stated, 
anyone mastering this book will have a sound know- 
ledge of “‘ Engineering Thermo-dynamics.” 
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THE President of the Board of Trade was recently 
asked by Mr. Greenwood whether he was aware that 
from 1869 to 1912 the receipts of British railways had 
increased 200 per cent, but that the increase in expenditure 
during the same period had been at the rate of 290 per 
cent., and would Mr. Runciman take steps to secure the 
more economic working of the railways and to remove 
the handicap imposed on British trade by the present 
system of management. The President, in reply, admitted 
that the expenditure had increased faster than gross 
receipts over the period mentioned, but he did not regard 
this as in itself a proof of faulty management. The chief 
rise in expenditure had taken place since 1889, and he 
did not think there could be any doubt but that it had been 
largely due to ay increased cost of material and wages. 
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ae 
TH AMERICAN RAILWAY INSTRUCTION | 
clued CAR | 


ral Argentine Railway Company has recently | 
on its system the instruction car of which 
and photographs are given herewith. This 
gned by Mr. J. P. Crouch, the company’s | 
cal engineer, and built and equipped under 
t the Rosario works, is dispatched on visits 
tions of the Central Argentine system in 


THe Cent 
introduced 
a drawing 4 
vehicle, desig 
chief mechani 
his direction @ 
yrious sec 


) ve . . 
es of a competent locomotive inspector. Adequate 
lee ping accommodation is provided, enabling the vehicle 
siee 5 . ba " , 
to be away from its home station for fairly considerable 


ce arrangement of the coach is clearly | 
shown in the engravings on page 526, from which it will be 
seen that at one end of the coach models are arranged 
on side tables. The centre portion of the coach forms 
the lecture hall and is provided with seats. Drawings 


are disposed in racks, and when in use they are sus- 
i 


| condensed steam. 


lubricators. These have been cut in section to show the 
oil chamber from which the oil is displaced by means of 
The sections are taken through the 
oil chamber displacement pipe and needle control valve 
to the delivery pipe. (M) Furness cylinder lubricator. 
This is cut to show the oil chamber and the small valve 
chamber through which the oil is drawn when there is a 
vacuum in the oil delivery pipe. (N) Vacuum brake 
equipment. . This is a full-sized standard vacuum brake 
equipment for passenger stock, complete with brake 
cylinder, vacuum chamber, train pipe, end connections, 
conductor’s valve, vacuum gauges, and a hand vacuum 
pump, for giving practical demonstrations. There is also 
—N—a vacuum ball valve and a diaphragm valve in 
section. (P) Two release valves for brake cylinders. 


| These are two actual valves in section, the operating 
| principle of both being the same, from which the brake 


operation may be readily followed. (Q) Electric train 
lighting. Fitments have also been added to exemplify 
the various details connected with train lighting, offer- 


Detroit sight-feed lubricator; (5) superheater header ; 
(6) superheater elements; (7) arrangement of draught 
retarder for superheater ; (8) sectional elevation of boiler 
and smoke-box, superheater ; (9) cross section of smoke- 
box, superheater; (10) radial axle-box for passenger 
engines ; (11) axle-box, with liner and wedge; and (12) 
standard fusible plugs. 








INDIAN RAILWAYS. 
No. II.* 


The Relation of the Government to Railways in India.— 
One of the special features of the Indian railway system 
is the diversity of conditions that prevail in the relation 
of the State to the various lines with regard to ownership 
and control. Of the important lines situated in British 
India, or in which the Government of India is interested, 
three—the North-Western, Eastern Bengal, and the Oudh 

















CENTRAL ARGENTINE RAILWAY COMPANY—INSTRUCTION CAR 


pended from fittings attached to the cross partition so 
that they hang in full view of the audience. The other 
end of the car next to the lecture hall is fitted up for 
the convenience of the demonstrator and is provided 
with a bed, shower bath, &c. There is also a small 
library of suitable text-books at the disposal of the 
staff. The equipment includes the following models, 
&e.:—(A) Sectional semi-working model complete in 
every detail to a scale of one-eighth full size of the 
latest “* Pacific ” type of passenger locomotive fitted with 
the “ Robinson ”’ superheater, the sections being taken 
through the smoke-box, boiler, fire-box and cylinders. | 
(B) Model of Walschaerts’ valve gear. This is an | 
accurate working model made to a scale of one-quarter | 
full size, having the cylinder and piston valves sectioned, | 
the crank circle being marked in degrees and the slide | 
bar marked in inches of stroke, thus enabling the lecturer 





ing the most efficient means of furnishing instruction to 
those employees whose duties have to do with the opera- 
tion and maintenance of the coach lighting systems. 
(R) Standard locomotive and wagon axle-boxes. These 
are full-sized with bearing brasses and shoes. (S) 
Internal combustion engine as used on a railmotor car. 
This model is full-sized, the working parts being in sec- 
tion, and when the crank is turned by a handle provided 
for that purpose the action may be readily followed. (T) 
Draw-bar between engine and tender. (U) Springer 
hanger. (V) Hornblock and wedge. (W) Scum cock. 


(X) Steam pressure gauge. 


In addition to these, all of which are indicated on 
the line engraving, there is a working model of a Stephen- 
son link motion and sectional models of Gresham and 
Craven’s injector and combination vacuum and steam 
brake ejector. Finally, there is a model demonstrating 


easily to explain by graphic charts the distribution of the effect of gradients on the water in locomotive boilers. 
steam in the cylinder corresponding to the different | This model includes a frame supported at its centre of 


notches on the reversing lever sector plate. (C) Cylinder 


| gravity in such a manner that it may be swung to and 











The Lyginack. 


MODEL OF WALSCHAERTS’ VALVE GEAR 


release and by-pass valve. This is sectioned to show 
the cylindrical mushroom-faced valve, which is held on 
its seat whilst steam is in the steam chest. (D) Steer- 
ing valve for intercepting valve. This is sectioned to 
show the ports in communication with the intercepting 
valve. (E) Regulator valve. This is of the flat type, 
the small valve being arranged to slide on the other, so 
that the steam pressure may be balanced and facilitate | 
the opening of the big valve. (F) Safety valve. This | 
's sectioned to show the seating for the mushroom valves | 
controlled by the central spiral spring. (G) Model of | 
superheater header. This is a scale model to illustrate 
the arrangement of the superheater header, ‘‘ Robinson ” 
type. (H) Standard fusible plug. This is sectioned to | 
show the plug of lead, which is presented to the head | 
of the furnace. (J) Wakefield mechanical lubricator. | 
This consists of a number of force pumps arranged in a 
special manner so that the oil delivery may be continuous. | 
lhe section shows how this is accomplished. (K) Detroit | 
sight-feed lubricator. (L) Wakefield double sight-feed | 


secured in any desired position. The frame carries draw- 


ings showing the sections of locomotive boilers covering the | 


principal classes of the Central Argentine Railway system. 


| Attached to the swinging frame is an indicator, the | 


pointer of which traverses a scale showing the gradient 
that a locomotive would be ascending when the model 


is adjusted at a certain angle. Across the front of the | 


drawing of the boiler is stretched a wire, which is level 
at all times, but which can be readily adjusted at any 
height above the crown sheet of the fire-box. This model 
illustrates to the staff the effect gradients have on the 
level of water in the boiler and the amount of water 
which must show in the gauge, so that the crown sheet 
of the fire-box may never be uncovered. 

The demonstration drawings are mounted and varnished 
and are coloured to represent the various metals of 
the different parts. They are as follows :—(1) Standard 
intercepting valve for compound locomotive; (2) stan- 
dard slide valve for superheater passenger engines ; (3) 
balanced slide valve for compound locomotive; (4) 


and Rohilkund—are owned and worked by the State ; 
eight—the East Indian, Great India Peninsula, Bombay, 
Baroda and Central India, Madras and Southern Mahratta, 
Assam-Bengal, Bengal-Nagpur, South Indian and Burma 
are owned by the State, but worked on its behalf by com- 
panies enjoying a guarantee of interest from the Govern- 
ment; three important lines—the Bengal and North- 
Western, Rohilkund and Kumaon, and the Southern 
Punjab—and many of less importance, are the property 
of private companies, some being worked by the owning 
companies and some by the State or by the companies 
that work State-owned systems ; several minor lines are 
the property of district boards, or enjoy a guarantee of 
interest granted by such boards. 
The diversity of conditions is in certain respects less 
important than might at first appear for the following 
reasons :—The Government of India exercises under the 
Indian Railways Act, 1890, in respect of all railways in 
British India—and, also, by virtue of arrangements with 
native states, in respect of the chief railways passing 
through such states—certain general powers. Thus, a 
railway may not be opened until a Government inspector 
has certified that it has been constructed so as to comply 
with requirements laid down by the Government, and can 
be used for the public carriage of passengers without 
danger to them. The Government of India can also, in 
the interest of the safety of passengers, require a railway 
to be closed, or the use of particular rolling stock to he 
discontinued, or may prescribe conditions for the use of 
the railway or the rolling stock. It can appoint a railway 
commission to investigate complaints on certain matters, 
such as the withholding of reasonable traffic facilities, cr 
the grant of undue preference. In addition, the Govern- 
ment of India or, in some cases, local governments, 
exercises under the provisions of contracts, detailed control 
over the management of all railways in British Indie, 
generally exceeding that which is secured by the Indian 
Railways Act. It also has a certain financial interest in all 
companies in British India, and a preponderating interest 
in most of those which are of the first importance. 
The Main Causes for the Diversity of Conditions.—The 
first proposals for the construction of railways in India 
were submitted in 1844 to the East India Company in 
England by Mr. R. M. Stephenson, later chief engineer of 
the East Indian Railway, and others. These proposals 
included the construction of lines by railway companies, 
to be incorporated for the purpose, and the guarantee by 
the East India Company cf a specified return. A contract 
for the construction by the East Indian Railway Company 
of an experimental line of 100 miles from Calcutta towards 
Mirzapore or Rajmehal, at an estimated cost of 
£1,000,000, was made in 1849 and a return of 5 per cent. 
was guaranteed by the East India Company on the capital. 
A similar contract was made in the same year with the 
Great Indian Peninsula Railway Company for a line from 
Bombay to Kalyan at an estimated cost of £500,000. 
But the policy of entrusting, generally, the construction 
| of Indian railways to guaranteed companies was not 
adopted until 1854 on the recommendation of Lord 
Dalhousie, who, in a minute dated April 20th, 1853, ex- 
plained his reasons for preferring the agency of companies, 
under the supervision and control of the Government, to 
| the construction of lines on behalf of the Government by 
its own officers. - He held that engineer officers could make 
railways as well and, possibly, as cheaply and as expedi- 
tiously as companies; but the withdrawal from other 
duties of the large number of engineer officers required 
would be detrimental to the public interest. The minute 
| proceeded to observe that the conduct of commercial 

undertakings did not fall within the proper functions of 

any Government and, least of all, within the functions of 
| the Government of India, since the dependence of the 
| population on the Government was, in India, one of the 
greatest drawbacks to the advance of the country, and that 

the country would, therefore, benefit by the introduction 





* No. I. appeared November 19th, 
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of English energy and English capital for railway purposes, 
with the possibility that such energy and capital would, 
in due course, be encouraged to assist in the development 
of India in other directions. 


Old Guaranteed Railways.—The policy supported by 
Lord Dalhousie was adopted, and bet~veen 1854 and 1860 
contracts for the construction of railways in India were 
made by the East India Company. or—after 1858—by 
the Secretary of State for India, with the East Indian, 
Great Indian Peninsula, Madras, the Bombay, Baroda, 
and Central India, Scinde—afterwards the Scinde, Pun jab, 
and Delhi—the Eastern Bengal, Great Southern of India— 
afterwards, when amalgamated with the Carnatic, the 
South Indian—and Calcutta and South-Eastern railway 
companies. Under these contracts the railway companies 
undertook to construct and manage specified lines, while 
the East India Company—or the Secretary of State for 
India—agreed to provide land and guaranteed interest 
on the capital, the rate fixed being, in various cases, 5, 43, 
and 4} per cent., according to the market rates prevailing 
when the various contracts were made. Half of any 
surplus profits earned was to be used towards repaying 
to the Government any sums by which it had been called 
upon to supplement the net earnings of any previous 
period in order to make good the guarantee of interest, 
and the remainder was to belong to the shareholders. 
In practically all matters of importance, except the choice 
of staff, the companies were placed by the contracts under 
the supervision and control of the Government, which had 
power to decide on the standard and details of construc- 
tion, the rolling stock to be provided, the number, time 
and speed of trains, the rates and fares to be charged, the 
expenditure to be incurred, the standard of maintenance, 
and the form of accounts. The railways were to be held 
on leases terminating at the end of ninety-nine years, and 
on such termination the fair value of their rolling stock, 
plant, and machinery was to be paid to them. But pro- 
vision was also made to enable the Government to pur- 
chase the lines after twenty-five or fifty years, on terms 
calculated to be the equivalent of the companies’ interests 
therein, and also to enable the companies to surrender 
their lines to the Government and to receive in return their 
capital at par. 

Attempts at Grants Without Guarantees—In 1862 an 
attempt was first made to secure the construction of rail- 
ways in India on terms more favourable to the Government 
than were those of the contracts just named. In 1862 a 
subsidy, but not a guarantee, was granted to the Indian 
Branch Railways Company, which proposed to make 
feeders to the trunk lines in Northern India, and did 
actually make one such line. Similar assistance . was 
granted later to the Indian Tramways Company, which 
made a short line in Madras. In 1864 the terms granted 
to the two companies mentioned were taken as a standard 
for general adoption with a view to the encouragement of 
similar companies. The chief provisions were that the 
Government, besides giving the necessary land free of cost, 
would grant an annual subsidy for twenty years at a rate 
not exceeding £100 per mile of line, with an addition 
in respect of large bridges costing more than £10,000. 
These terms failed to attract capital, and the two unguaran- 
teed companies which had begun work found themselves, 
after a few years, unable to proceed without further assist- 
ance from the Government. Consequently, in 1867, a 
contract was entered into with the Indian Branch Railways 
Company—which soon after changed its name to the 
Oudh and Rohilkund Railway Company—by which the 
company was guaranteed interest at 5,per cent. per annum 
on the cost of certain lines to be carried out by it, on con- 
ditions similar to those laid down in the contracts of the 
period 1854-1860. Similarly the Indian Tramways Com- 
pany, after have been given, in 1868, a guarantee of 3 per 
cent. per annum, went into liquidation in 1870, and became 
absorbed in a new company called the Carnatic Railway 
Company—afterwards amalgamated with the Great 
Southern of India to form the South Indian Railway Com- 
pany—with which the Secretary of State entered into a 
contract guaranteeing interest on its capital at 5 per cent. 
per annum. In 1869 Sir John Lawrence summed up the 
result of the experiment of the construction of railways by 
unguaranteed companies as follows :—‘‘ The Government 
of India has for several years been striving to induce 
capitalists to undertake the construction of railways in 
India at their own risk and on their responsibility, with 
a minimum of Government interference. But the attempt 
has entirely failed, and it has become obvious that no 
capital can be obtained for such undertakings otherwise 
than under a guarantee of interest fully equal to that 
which the Government would have to pay if it borrowed 
directly on its own account.” 

The attempt to encourage unguaranteed companies 
having thus been unsuccessful, it became necessary to 
decide whether the old practice of relying on guaranteed 
companies, of the type that had provided capital for, 
and had constructed, the first railways in India, should 
be continued. The Government of India expressed its 
objections to this course. It doubted whether its power 
of control over such companies secured the greatest 
possible economy in construction. It also disliked the 
arrangement under which it guaranteed the interest on 
the capital of companies and thus became responsible for 
loss on working while having only a comparatively remote 
prospect of profiting by the result of successful working. 
Two important changes were consequently made in the 
practice that hai been followed since the beginning of 
railway construction in India. 

‘These changes were: (1) Arrangements were made 
with some of the most important of the guaranteed 
companies that, in lieu of the provision that half of any 
surplus profits was to be applied in repayment of sums 
advanced by the Government under the guarantee of 
interest, half of the surplus profits for each half-year 
should be the property of the Government. In con- 
sideration of this modification, the Government relinquished 
in the case of three companies—the Great Indian Penin- 
sula, the Bombay, Baroda and Central India, and the 
Madras—its right to purchase the lines at the énd of the 
first twenty-five years from the dates of the respective 
contracts. (2) It was decided by the Secretary of State 
that the time had arrived when, in both raising and 
expending such additional capital as might be required 
for new lines in India, the Government should secure to 


methods which it was expected that it would be able to 
use. Accordingly, for several years after 1869 the chief 
capital expenditure on railways was incurred direct by the 
State, and no fresh contracts with guaranteed companies 
were made except for small extensions. Among the lines 
constructed or begun by State agency and from State 
capital between 1869 and 1880 were the Indus Valley, 
Punjab Northern, Rajputana-Malwa, Northern Bengal, 
Rangoon and Irrawaddy Valley, and the Tirhoot. 

Progress in the Construction of Railways.—By the end 
of 1879, i.e., in about twenty-five years from the intro- 
duction of railways in India, 6128 miles of railway had been 
constructed by companies which had expended approxi- 
mately £97,872,000. This figure includes the Calcutta 
and South-Eastern and the Valhati Railways, which 
were constructed by companies but were purchased by the 
Government in 1868 and 1872 respectively. By the same 
date 2175 miles of railway had been constructed by the 
Government at a cost of £23,695,226. 

In 1880 the necessity for great and rapid extension 
of the railway system was urged by the Famine Com- 
missioners, appointed after the great famine of 1878, 
who estimated that at least 5000 miles were still necessary 
for the protection of the country against want. It was 
held by the Government of the time that it was necessary 
to put a limit on the capital borrowed annually, and it 
was clear that the limit fixed was not high enough to 
allow for such progress in railway construction as was 
desirable. With reference to this difficulty, the Famine 
Commissioners remarked that “‘ there would be manifest 
advantages in giving free scope to the extension of railways 
by private enterprise if it were possible; and, although 
the original form of guarantee has been condemned, it 
may not be impossible to find some substitute which shall 
be free from its defects and may secure the investment 
of capital in these undertakings without involving the 
Government in financial or other liabilities of an objection- 
able nature.” 

Action in the direction suggested by the Commission 
was taken by the formation of three companies without 
a guarantee—the Bengal Central in 1881, and the Bengal 
and North-Western, and the Rohilkund and Kumaon 
in 1882—and three new guaranteed companies—the 
Southern Mahratta in 1882, the Indian Midland in 1885, 
and the Bengal-Nagpur in 1887. The Bengal Central 
Company’s operations were not successful at the outset, 
and a revised contract was entered into with the company, 
with effect from July Ist, 1885, under which the Secretary 
of State guaranteed interest at 3} per cent. on the com- 
pany’s capital, the balance of net earnings, remaining 
after payment of interest on advances by the Secretary 
of State and debenture capital—but not on share capital— 
being divided between the Secretary of State and the 
company in the proportions of three-quarters to the former 
and one-quarter to the latter. The new contract gave the 
Secretary of State the right to take possession of the line 
on June 30th, 1905, or subsequently at intervals of ten 
years, on repaying the company’s capital at par. The 
rate of interest guaranteed to the Southern Mahratta 
Company was also 3} per cent. ; in this case the balance 
of net earnings remaining after payment of interest on 
advances by the Secretary of State—but not on share or 
debenture capital—was divisible in the same way as in 
the case of the Bengal Central Railway Company. The 
guarantee to the Indian Midland and the Bengal-Nagpur 
companies was 4 per cent., and the Secretary of State 
was entitled to three-quarters of the surplus profits in 
excess of all interest charges. The lines constructed by 
the three companies last mentioned were declared to be 
the property of the Secretary of State, who had the right 
to determine the contracts at the end of approximately 
twenty-five years after their respective dates or at sub- 
sequent intervals of ten years, on repaying at par the 
capital provided by the companies. 

The Assam-Bengal Company was formed on similar 
lines in 1892, except that any surplus profits were to be 
divided between the Secretary of State and the company 
in proportion to the capital provided by each. The rate 
of guarantee in this case was 34 per cent. for the first six 
years, and thereafter 3 per cent. The Burma Railways 
Company was formed in 1897 to manage and develop 
the line in that province that had been constructed by the 
State. Interest at 2} per cent. was guaranteed on the 
share capital raised by the company and the surplus 
profits were originally divisible in the proportion of 
four-fifths to the Secretary of State and one-fifth to the 
company, but since 1908 the division has been proportional 
to the capital invested by each in the undertaking. The 
contract with the Burma Company is terminable by the 
Secretary of State in 1928, and on subsequent occasions, 
on repayment of the company’s capital at par. 

The terms of the guarantee given to the companies 
formed since 1880 have thus been much more favourable 
to the Government than in the case of the companies formed 
before 1869. 

In dealing with the guaranteed companies formed 
before 1869 and with those formed in 1881 and sub- 
sequently, it has been the practice—except in the cases 
mentioned above, where the purchase of some of the old 
guaranteed lines was postponed in order to secure to the 
Government a share in surplus profits—to use in some way 
or other at the earliest possible date the right reserved by 
the Government of terminating the contracts of the various 
companies. The method of making use of this right has 
varied in djfferent cases. The Eastern Bengal, Oudh and 
Rohilkund, ‘and Scinde, Punjab and Delhi lines were 
purchased and transferred to State management, the 
last named now forming part of the North-Western 
system. Similarly, the Bengal Central line was purchased 
and made part of the Eastern Bengal. The Madras and 
the Indian Midland were acquired and left, after acquisition, 
under the management of companies working other lines 
with which it was advantageous to amalgamate them. 
In all other cases—the East Indian, South Indian, Great 
Indian Peninsula, Bombay, Baroda and Central India, 
Southern Mahratta, and the Bengal Nagpur—the course 
adopted has been to arrange for the continuance of 
management by the original company—or by a new 
company closely related to the old one—but to secure 
more favourable financial conditions for the State by one 
or more of the following methods, viz., reduction of the 
amount of capital retained by the companies in the under- 
takings, reduction in the rate of interest guaranteed by 





itself the full benefit of its own credit and of the cheaper 





the State on such capital, and modification in favour of 


the Government of the clauses relating to the division of 
surplus profits. 

Present Arrangements between Government and Companies 
The relations between the Government and the guaranteed 
companies now working railways may be summarised ag 
follows :—The lines that they work are the property of the 
State. The greater part of the capital is the property of 
the Government, either through having been originally 
supplied by it or through the acquisition by the Govern. 
ment of the greater part of the companies’ interests on 
the termination of old contracts. When funds are required 
for further capital expenditure, the Government has the 
option either of providing them or of calling on the 
company to provide them. The company receives 
guaranteed interest at a fixed rate on its capital, and 
similar payments out of the earnings are made to the 
Government. If, after these have been made, surplus 
profits remain, they are divided between the Government 
and the company in the various proportions provided 
for by the contracts. The company’s share is in all cases 
only a small fraction of the Government’s share. Al] 
the contracts except one, which is for a fixed term of 
twenty-five years, are terminable at the option of the 
Secretary of State, at specified dates ; and on termination 
the company’s capital is repayable at par—except in 
the case of the East Indian Railway Company, whic): is, 
for special reasons, to receive a terminable annuity instead 
of a cash payment. 

The administrative control exercised by the Government 
over the companies is as follows :—The company is bound 
to keep the line in good repair, in good working condition 
and fully supplied with rolling stock, plant and machinery ; 
to keep the rolling stock in good repair and in good working 
condition, and to maintain a sufficient staff for the pur- 
poses of the line—all to the satisfaction of the Secretary 
of State. The Secretary of State may require the company 
to carry out any alteration or improvement in the line, 
or in the working, that he may think necessary for the 
safety of the public or for the effectual working of the 
line. The Secretary of State may require the company 
to enter into agreements, on reasonable terms and condi- 
tions, with the administrations of adjoining railways, for 
the exercise of running powers, for the supply to one 
another of surplus rolling stock, for the interchange of 
traffic and rolling stock and the settlement of through 
rates, and for additions and alterations to or the re- 
distribution of existing accommodation in junctions or 
other stations, in view to their convenient mutual use. 

The train service is to be such as the Secretary of 
State may require. In order to secure a general control 
over the rates quoted by the companies, the Secretary 
of State has retained power to settle the classification of 
goods and to authorise maximum and minimum rates 
within which the companies shall be entitled to charge 
the public for the conveyance of passengers and gous 
of each class. 

The company has to keep such accounts as the Secretary 
of State may require, and these are subject to audit by 
the Secretary of State. 

In all other matters relating to the line the company 
is made subject to the supervision and control of the 
Secretary of State, who may appoint such persons as he 
may think proper for the purpose of inspecting the line, 
auditing the accounts or otherwise exercising the power 
of supervision and control reserved to him. In particular, 
the Secretary of State has the right to appoint a Govern- 
ment director to the board of the company, with a power 
of veto on all proceedings of the board. All the moneys 
received by the company in respect of the undertaking, 
whether on capital or revenue account, have to be paid over 
to the Secretary of State. 

All expenditure by the company has to be stated and 
submitted for the sanction of the Secretary of State. 
Thus the Government has the preponderating financial 
interest in the lines worked by the two classes of guaranteed 
companies, viz., those formed before 1869 and retained 
as working agencies with reduced capital after purchase, 
and those formed, on terms more favourable to the State, 
after 1880. It has an exceedingly wide control over the 
methods of working, and it has the right of taking posses- 
sion of the lines at specified times on repayment, at par, 
of the capital of the companies. 

Other Lines worked by Companies.—In addition to the 
lines already referred to and apart from lines constructed 
by branch line companies, district boards and native 
states, two lines of some importance have been constructed 
by companies which receive no direct assistance from the 
Government, viz., the Bengal and North-Western, and 
the Rohilkund and Kumaon Railway. In passing, it 
may be remarked that the latter company was guarantee | 
interest at 4 per cent. during construction, and received 
for ten years thereafter a subsidy of Rs. 20,000 per 
annum, which subsidy ceased in 1894. While, however, 
these companies have no guarantee or other direct 
payment from the Government, they derive some advan- 
tage—partly through direct participation in profits and 
partly through reduction of expenses—from the fact that 
certain state lines have been entrusted to them, viz., the 
Tirhoot Railway to the former company, and the Lucknow- 
Bareilly Railway to the latter. Their lines can be pur- 
chased by the State in 1932, on terms which vary in respect 
of the different sections of the lines, but are, on the whole, 
much more favourable to the companies than those provided 
for in the contracts with the guaranteed companies. 
Failing purchase in 1932, the lines will become the property 
of the State in 1981 on terms much less favourable to 
the companies. The general administrative control 
exercised by the State over these companies and the 
control over’ expenditure are similar to that which is 
exercised over guaranteed companies. 








Ir is often desirable to blueprint a typewritten sheet. 
Whether this can be accomplished satisfactorily, states 
the American Machinist, depends on a very small hint 
which is not generally known. It is almost impossible 
to get a satisfactory blueprint from an ordinary type- 
written sheet: but if, when the sheet is being written, 
a piece of carbon paper is put behind it so that the carbon 
transfers to the back of the paper, the typewritten sheet 
will give a perfect blueprint. This is because the impression 
of the typewriter ribbon is reinforced by the carbon on 
the back, neither one being heavy enough alone to give 





a satisfactory print. 
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RAILWAY MATTERS. 





Tue National Union of Railwaymen has already lost 
over 1020 members by death in the war. 


‘ae South-Eastern and Chatham Managing Committee 
has withdrawn the local train service between Folkestone 
Central and Folkestone Harbour stations. It has also 
closed the Greenwich Park branch on Sundays. 


Asout fifty men employed at the Camden engine shed 
of the London and North-Western Railway marched 
recently, headed by a band and one of the German guns 
captured at Loos, to the recruiting office in Camden Town 
and enlisted in a body. 

Asout twenty miles outside the Bombay terminus of 
the Great Indian Peninsula Railway, the main line to 
Kalyan is being re-aligned between Thana and Paksi 
stations. Included in the engineering work is a double 
line, broad gauge, tunnel 4762ft. long which has just been 
completed. 

THe beneficial effect on the railways of the United 
States of the traffic in war material and of the 5 per cent. 
increase in some of the rates is revealed in the August, 1915, 
bulletin of the Bureau of Railway Economics. The total 
operating revenue was $1191 per mile, as against $1174 
per mile in August, 1914, and as the operating expenses 
were $765, as against $788 per mile a year ago, resulting, 
after allowing for an increase in taxes, in a total increase 
in income of $39 per mile. The congestion in traffic due 
to war material at the terminals is causing complaints to 
be made by traders. 

Tue London and South-Western electric services between 
Waterloo, Kingston, Richmond and Shepperton were to 
have been brought into use on Sunday next, December 
5th, but we understand that the opening has been postponed 
because of legal action by the Postmaster-General, who 
alleges that the electric current interferes with the telegraph 
and telephone communication. It will be remembered 
that the return on the London and South-Western is not 
by a fourth rail as on the Metropolitan, District and the 
tube railways. The service on the East Putney and 
Southfields line was opened on October 25th. The ‘loop ” 
vid Hounslow and the Surbiton and Hampton Court 
services will follow later. 


At the end of the year 1913 there were eighty-three 
electric locomotives in use on British railways, of which 
fifty-two were on the City and South London and twenty- 
one on the Metropolitan. There were at the same period 
1019 electric motor vehicles with a total seating capacity 
of 51,219, and 1467 electric trailer cars with a seating 
capacity for 77,297. All the electric locomotives and the 
trailer cars, and also all the motor vehicles except thirteen 
cars, seating 742 passengers, in Ireland, are in England. 
In addition to these there were 214 steam rail motors, 
seating 11,078 passengers. Four, seating 145, were in 
Scotland ; six, seating 242, in Ireland, and the remainder 
in England and Wales. 


THE annual report of the Victoria Railway Commission, 
just to hand, says—about the electrification of the 
Melbourne suburban railways—that progress has been 
considerably retarded by the abnormal conditions created 
by the war. In some instances the workshops of con- 
tractors for the supply of machinery and equipment have 
been requisitioned by the Imperial Government for the 
production of munitions of war, and although every effort 
has been and will continue to be made to expedite the 
scheme, the vital needs of the Empire are paramount, 
and everything must, naturally, be subordinated thereto. 
It is not, therefore, possible to give any indication of the 
probable date of the introduction of electric traction. 


In this column, 'in our issue of August 20th, we referred 
to judgment in the West Hartlepool County-court having 
been given against a North-Eastern engine-driver who 
claimed workmen’s compensation because he was injured 
while at work by a shell in the bombardment of the 
Hartlepools on December 18th. The case was carried to 
the Court of Appeal, where, on the 25th ulto, it was 
dismissed. The Master of the Rolls said that the man 
must prove that he had been exposed to some special 
risk by his employment, and in his lordship’s opinion it 
would be straining the law to hold that employers in 
such cases were liable to pay compensation. Whatever 
their sympathies might be, he thought the court could 
do nothing but dismiss the appeal. 


IN our review in THE ENGINEER of November 19th of 
the Indian Railway Report, we referred to the proposals for 
making the Indo-Ceylon Railway into a railway through- 
out by constructing a line along Adam’s Bridge. In this 
connection it may be noted that at the meeting on Novem- 
her 17th of the South Indian Railway it was stated that 
the existing railway and ferry steamer service—which 
was only opened less than two years ago—was causing 
a great deal of trouble and was being operated at a very 
considerable loss. It ‘was instituted at the special 
instance of the merchants, planters, people, and Govern- 
ment of Ceylon, and unless some satisfactory understand- 
ing could be come to with the Ceylon Government Railway, 
it might become necessary either to close the route alto- 
gether or to run the service periodically, and then only for 
passengers, 


In his report upon the trade of Australia for 1914, 
H.M. Trade Commissioner states that contracts for machi- 
nery and plant for the electrification of the suburban 
railways of Melbourne, amounting to over £2,250,000, had 
been placed up to June 30th, 1914, and that work was in 
progress at the power-house at Newport, the car repair 
shops at Jolimont, and at the various sub-stations. The 
construction of new cars and alteration of existing cars 
is being carried out at the Newport workshops. It is 
proposed to install the latest system of power and auto- 
matic signalling based on the best features of the system 
now in use on the Metropolitan and District Railways 
in London. An engineer of the Pennsylvania Railroad 
Company has been engaged to superintend the installation 
of this signalling. system. It was anticipated that the first 
section of the suburban line to be electrified would be 
completed about the end of this year, but delays have 
occurred owing to the war, and it is uncertain when it 
will be completed. 


NOTES AND MEMORANDA. 





Int1um is the name for a new acid-resisting alloy dis- 
covered at the University of Lllinois and described by 8S. W. 
Parr at the recent American Institute of Metals Conven- 
tion. Its composition is given as :—Cu, 6.42 per cent.; 
Mn, 0.98; Si, 1.04; W, 2.13; Ni, 60.65; Al, 1.09; 
Fe, 0.76; Cr, 21.07; Mo, 4.67; total, 98.81 per cent.: 
earbon and boron not determined. It is said to be entirely 
resistant to 25 per cent. HNO,. I+s properties are ascribed 
to @ proper proportioning of electro-positive and negative 
metals. Details of preparation are not given. 


In the testing of shrapnel shells it is necessary that a 
temperature of 120 deg. Fah. be maintained continuously 
for a period of twenty-four hours. According to the 
Electrician, in one of the United States Government 
arsenals in Pennsylvania this is done in an electric 
furnace in which the control of temperature is secured 
by means of a thermostat. Arcing has been reduced 
to @ minimum by means of a condenser shunted across the 
contacts. It is claimed that the temperature of the oven 
in @ continuous test of twenty-four hours did not vary 
more than one degree. 


A RECENT issue of the Metal Industry describes some 
interesting experiments on the welding of nickel anodes 
by the oxy-acetylene process, as a result of which worn 
nickel anodes which were previously scrapped and sold at 
less than half-price are now being reclaimed. The anodes 
were castings of 90 per cent. nickel, 8 per cent. carbon, and 
2 per cent. iron, being elliptical bars approximately 1 }in. 
by 3}in. cross section and 30in. long, weighing about 30 lb. 
By welding up old anodes which have been in the solution, 
the former scrap nickel was converted into what were 
practically new anodes at a comparatively trifling cost. 


THe Fort Wayne Electric Works—U.S.A.—have 
standardised a rotary-hammer type of electric drill. A 
rotating helve carries two hammers and is belt driven at 
850 revolutions per minute by the driving motor, using a 
tightening idler pulley to give speed variation. The 
round-headed hammers strike a round-headed cap or 
tapped block, against which the drill steel is set. On 
the recoil the hammers are cushioned by the air trapped 
in the hammer chambers. Normally the drill gets 1700 
blows per minute. The steel is also rotated by a worm 
| gear. Special drills are used with a helical rib, or wing, 
| going around from point to grip and serving to convey 
| the rock punchings out of the drill hole. The motors, which 
are fully enclosed, are furnished for 115, 230 and 550 
volts direct current, and 110 and 220 volts single or two- 
phase alternating currents, and absorb from 1.5 horse- 
power to 2.5 horse-power. 


Tue Ford Motor Company, Detroit, Michigan, claims 
the successful completion of experiments aimed at pro- 
ducing various grades of pig iron from the same blast 
| furnace heat. Enough has been determined by physical 
tests and microscopic examination to render certain the 
possibility of producing grey iron, malleable iron and 
probably a semi-steel composition from the direct blast 
furnace metal, without a cupola. The essential apparatus 
in the newly developed process is the electric furnace. 
| Through the proper control of the refining action in this 
| furnace the various grades of iron are produced by the 
| manipulation of the carbon, silicon, sulphur, manganese 
and phosphorus contents. The introduction of the charge 
as hot metal at a temperature of perhaps 2300 deg. Fah. 
eliminates the excessive cost of heating the large mass 
from a low temperature with electrical energy, so that 
the amount of heat required to be generated in the electric 
furnace involves a comparatively small cost. 


PROTECTION against corrosion is most difficult in the 
case of quantities of small-size articles. A method which 
has been giving first-rate results in the case of buckles, 
rings, and harness fittings generally may help to solve 
this vexed question elsewhere. Cheap varnish is diluted 
to two or three times its volume with methylated spirits. 
On account of evaporation, the mixture is made up as 
required. The apparatus consists of two oil drums each 
minus one end. An ordinary 5-gallon drum, which is 
llin. in diameter, has fin. holes punched in the bottom 
and sides. The other drum may be of 6}-gallon capacity, 
of 12in. diameter, or a 10-gallon drum. The larger vessel 
is filled about one-quarter full and the articles to be treated 
put in the smaller vessel. The perforated drum is lowered 
into the liquid, immersing the articles to be coated. 
Withdrawing the smaller vessel immediately, the major 
portion of the fluid drains back again in a minute or so. 
To finish draining and to harden the coating, the contents 
are then shot out on a wire draining surface, and in fifteen 
minutes are ready to pack. The process is really a cheap 
and effective form of cold lacquering in bulk. The articles 
remain bright for long periods of time, while the coating 
is not in the least obvious. 


It has long been a standing difficulty in London and 
other large towns, where the gas, electricity, and water 
supplies are controlled by different concerns, that the 
roads are constantly being broken up by one or other 
of these undertakings, no regard being had to the possibility 
of combining any necessary work so that it shall be done 
at the same time, and interfere as little as possible with 
traffic and the convenience of the public. The usual 
procedure, states the Autocar, is that no sooner has a 
road been newly paved than the water supply men appear 
on the scene to carry out some work in connection with 
the mains. When this is done and the road ‘‘ made good,” 
the gas men come, and the sequence is kept up by the 
electricity men, the hydraulic men, andsoon. The same 
trouble has been experienced in the United States, in 
one part of which—Manhattan—the authorities are 
making an attempt to cope with the difficulty. The plan 
adopted is that when it is proposed to pave or re-pave a 
thoroughfare, a notice is exhibited prominently in the 
particular road or street stating that “street openings 
required for water, steam, gas or electricity should be 
made at once, as this street is about to be paved, and no 
pavement cut will be allowed for one year.” Although 
there might be some difficulty in introducing such a hard- 
and-fast rule in this country, there is no doubt that by 
a little joint action amongst the different undertakings 
it ought to be possible to reduce the number of disturbances 
of the road surface in connection with the mains that lie 
below is. 

















MISCELLANEA. 





Tue Government having made the grant applied for 
through the Admiralty and War-office, which Departments 
are ofticially represented on the Joint Research Committee 
formed by the Society of Motor Manufacturers and 
Traders, Limited, and the Institution of Automobile 
Engineers, the former Society has become liable for its 
guaranteed proportion of £1000. Individual members 
have, however, subscribed so largely that the amount 
which the Society guaranteed in order to promote the 
matter as one of urgency has been largely covered. 
The Society is now in close touch with the National 
Council on Research, with a view to further matters 
affecting the automobile and aero industries which may 
arise out of this Steel Research or otherwise. 


Accorpine to the Electrician, a certain French 
works is now producing tubes and sheets of electrolytic 
iron by a process in which ordinary cast iron serves 
as a basis and the product consists of iron in a very pure 
state. The cathode rotates in a solution of ferrous salt 
so as to have a layer of iron deposited on the surface. 
The solution is kept neutral by placing iron turnings 
in the bottom of the tank and by adding oxide of 
iron as a depolariser. The iron thus produced is very 
hard at first, and contains some gas, but it is then 
annealed so as to expel the gas and give a soft and malleable 
metal. Iron pipe can be made direct by using a rod as a 
core, but sheet iron manufacture is not yet in the com- 
mercial stage, though it is expected to produce, without 
any rolling, sheets of very soft and pure iron which will 
be valuable for electrical machinery. 


Tue October number of the Journal of the Réntgen 
Society contains the interim report of the committee 
on the standardisation of X-rays when administered for 
medical purposes. It mentions most of the methods of 
determining the quality or hardness and the intensity 
of the X-rays falling on a surface, with the intention of 
providing a proper basis for a more extended discussion 
of the relative merits of the various methods at a later 
date. On the whole the report seems in favour of the 
half-value method of determining quality. The rays are 
sent through a stepped wedge of a standard material 
generally bakelite—and fall on a fluorescent screen. 
Beside the wedge is placed a metal plate with holes through 
it which remove half its material, and the step of the 
wedge which gives, on the screen, the same intensity of 
image as the metal plate is noted. For determinations of 
intensity the report apparently approves some form of 
ionisation method, as most of the other methods give 
undue weight to the softer rays. 


Owrne to the industrial activity in Birmingham, 
particularly with regard to munition work, the demand 
on the resources of the Water Department has been 
abnormal for some time past. This period of the year is 
generally the quietest, but the quantity of water now 
consumed, for the reason stated, is unusually large. For 
instance, on Tuesday, November 16th, the consumption 
was 29,000,000 gallons, whereas the supply from the 
Welsh aqueduct at the maximum is only equal to 25,000,000 
gallons per day. Consequently, the stand-by sources have 
again been called upon, and the result is that in certain 
districts the water is harder than is normally the case. 
The distribution of the mixed water cannot prevail all 
over the city, as it must be confined to those districts 
where the stand-by sources are connected. Complaints 
of hardness of the water are likely to be rather frequent 
until a third pipe is provided for bringing more water 
from Wales. A third pipe is in contemplation, and but 
for the war the work would have been commenced last 
summer. As it is, any inconvenience which may arise 
must be borne with patience until the war is over. 


A PROCLAMATION was published in the London Gazette 
on Tuesday, November 30th, prohibiting the importation 
of machine tools. The text of the Proclamation is as 
follows :—Whereas by Section 43 of the Customs Con- 
solidation Act 1876 it is provided that the importation of 
arms, ammunition, gunpowder, or any other goods may 
be prohibited by Proclamation: And whereas it is 
expedient that the importation into the United Kingdom 
of machine tools and parts thereof, excluding small tools, 
should be prohibited as hereinafter provided: Now, 
therefore, We, by and with the advice of Our Privy 
Council, in pursuance of the said Act and of all other 
powers enabling Us in that behalf, do hereby proclaim, 
direct, and ordain as follows :—As from and after December 
2ist, 1915, subject as hereinafter provided, all machine 
tools and parts thereof, excluding small tools, shall be 
prohibited to be imported into the United Kingdom. 
Provided always, and it is hereby declared, that nothing 
in this Proclamation shall apply to machine tools and 
parts thereof, imported under the licence of the Board 
of Trade and subject to the provisions and conditions of 
such licence. This Proclamation may be cited as the 
Machine Tools (Prohibition of Import) Proclamation, 1915. 


A Unttep Srates Bureau of Mines technical paper says 
explosions can no longer be considered ‘‘ acts of God” for 
which no one is responsible. The mines of Belgium are 
noted as the best illustration of the advantage of careful- 
ness. In those mines great instantaneous outbursts of 
inflammable gas from the measures into the mine workings 
are frequent, sometimes smothering the men, yet for the 
past twenty years no explosions of any magnitude have 
occurred through ignition of the gas, though prior to 1893 
when less precautions were taken, there had been many 
great disasters. It is stated that without open flame ot 
some sort there would be no explosions, and British 
statistics are referred to demonstrating that about 90 per 
cent. of the explosions or inflammations occurred in open 
light, or so-called ‘‘non-gaseous”’ mines. It may be 
interesting to recall that Scotland is regarded as a non- 
gaseous district. Last year in this country there were 
four fatal accidents and seven deaths, all due to naked 
lights. There were 39 non-fatal accidents injuring 53 
persons, and of these 38 with 51 injuries are attributed to 
the open light. The Mines Inspector, in his report, says :— 
‘“The four fatal accidents were all due . . . to pre- 
ventable causes, and, if the discipline had been satisfactory, 
and both officials and workmen been doing everything in 
their power to prevent accidents they would not have been 
recorded.” 
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RENEWING A SWING-SPAN BRIDGE 


(For description see page 520) 
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Fig. 4—OLD: BRIDGE_NEARLY MOVED TO ITS TEMPORARY POSITION 














Pig. 5—NEW BRIDGE BEING FLOATED INTO POSITION 
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INQUIRIES. 


CREOSOTE FOR STEAM RAISING. 


Sir,—I am about to make experiments with creosote as 
fuel for raising steam under Lancashire boilers, and I should 
be glad if you or your readers can give me their experience in 
using this fuel, and what evaporation can be looked for in 
pounds of water per gallon of ordinary creosote which is used 
for this purpose ? 

ConsTANT READER. 


STEEL FIBRE. 
A correspondent asks for the names and addresses of British 
manufacturers of machinery for making steel fibre or wool, 


which is known in France as Paille de fer, and is used for 
scrubbing parquet flooring and for other polishing purposes. 
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Resistance of Ships. 


A RATHER original paper, a résumé of which we 
print in another column, has been recently read by 
Mr. Ernest H. Rigg before the Society of Naval 
Architects and Marine Engineers, New York. The 
originality of the paper consists in the fact that it 
does not contain any original matter at all. Mr. 
Rigg expressly states this, and half apologises for 
presenting a paper, the main features of which are 
embodied in such works as those recently published 
by Rear-Admiral Taylor, U.S.N., Sir John Biles, 
Mr. G. 8S. Baker, and others. He has gathered the 
cream from all the deductions and conclusions of 
many investigators. The result is a valuable collec- 
tion of experiences bearing upon the design of ship 
forms, and we think no apology is necessary for the 
presentation of such a comprehensive outlook on the 
problems of resistance. Mr. Rigg makes an appeal 
for a uniform system of stating results, so that infor- 
mation obtained from many sources shall be readily 
comparable. This is a reasonable demand, but not 
an easy one to attain, because each investigator 
looks at his own particular problem from a suitable 
angle ; but it is not impossible that some arrange- 
ment might be come to in this direction. The matter 
is not so much one of accuracy as of convenience, 
and it will probably settle itself eventually. A simple 
uniform system would be a decided advantage. 
The title of the paper is “ Resistance of Ships,” but 
the author has had evident difficulty in divorcing 
the intimate relations between hull form and pro- 
peller efficiency. He discusses the relative efficiencies 
of single, twin, and triple screws, and suggests prac- 
tical details for fitting propellers, none of which are 
features directly bearing on hull resistance. It is 
clear that the author felt this difficulty, for the 
suggestion is made that a paper on similar lines to 
his own should be prepared for a future session, 
dealing with the investigations made on the screw 
propeller problem, and this would be very valuable. 

The paper states that great benefit can often be 
obtained by an increase of beam. This allows of a 
finer coefficient for the same displacement, and in 
some cases such a change not only gives more stability, 
but may even allow of a reduction of power for a given 
speed, especially if the coefficient be relatively full for 
the speed desired. Curiously enough, no mention is 
made of the great importance of adopting a suitable 
prismatic coefficient for the speed—a most important 
point, to which we have previously referred. 
The tendency to make cargo vessels of more ample 
proportions and of somewhat finer block coefficient 
is noted, mainly because it has been found to be 
beneficial on service, where the effect of wind and 
sea introduces an element not ordinarily experienced 
on measured mile trials. For rough weather it has 
been observed that cargo vessels having fine water 
lines in the fore body and U-shaped bow sections, 
the above-water portions of which have considerable 
“flam,” are not only cleaner sea boats, but maintain 
better speed. This is a matter outside the general 
scope of experimental tanks, though it can be dealt 
with experimentally. It is, however, a factor which 
must be taken into account when considering the 
resistance of ships. The paper calls attention to the 





effect of shoal water upon resistance, and quotes 
examples from practical experience which confirm 
experimental prediction. This also is a matter 
which has engaged much attention in recent years, 
and is likely to become more important as the size 
and speed of ships is increased. The adoption of the 
cruiser stern for mercantile ships seems to be greatly 
favoured. There are, however, other factors than 
mere resistance of hull, involved in the cruiser stern 
design, such as increased stability and deck accom- 
modation, better protection of propellers, &c., but 
the paper quotes a saving of 8 per cent. on coal bills 
as accruing from this design of hull. Now such a 
saving in coal presupposes an increase also in hull 
efficiency. It is also stated that “for a given overall 
length this stern gives the maximum mean immersed 
length, and a resulting decrease in power, and con- 
sequently in machinery weight.” Whether this is 
actually the case is perhaps beyond the scope of the 
paper, but we do not know that there is enough 
published data on this side of the question to justify 
such an assumption. Perhaps when the suggested 
companion paper on propellers is submitted there 
may be more light shed on this part of the question. 
Great stress is laid upon the effect of the run of the 
stream lines round the hull upon the resistance of 
appendages, such as shaft bossing and bilge keels. 
The paper even goes so far as to say that ‘no im- 
portant vessel should be laid down without stream 
line diagrams being taken at critical speeds.” The 
reference is to the experiments made by D. W. 
Taylor at the Washington Tank, in which by means of 
the use of models coated with sesquichloride of iron 
mixed with glue and ejections of pyrogallic acid 
from small holes in the bottom, determination was 
made of the stream line flow in any position. To 
do this for every important ship at critical speeds 
involves a great amount of labour and expense. 
It is much quicker to deduce from general knowledge 
what the shape of the appendages should probably 
be and to test them directly on the model. The 
increase due to the appendages thus obtained is a 
sure indication whether there be any abnormal 
interference with the stream line flow, and whether it 
is desirable or necessary to carry out further investiga- 
tion with a view of reducing it. As a matter of fact, 
it is generally found that the resistance of bilge keels 
is rarely sensibly greater than that due to the added 
surface, unless these appendages are carried further 
forward than they need be and cause some inter- 
ference with the bow waves. 

It is not immediately obvious that there is any 
direct connection between the fitting of anti-rolling 
tanks and resistance of ships. There is, however, 
some little effect in heavy weather upon speed when 
a ship is rolling heavily, but it is probably relatively 
small. Resistance is more seriously affected by 
pitching and ’scending. Mr. Rigg, however, takes 
the opportunity of stating hisdubiety as to the advan- 
tages of these fittings, not so much probably from the 
point of view of their effect on resistance as upon 
reduced rolling. He is evidently more in favour of 
fitting large bilge keels for this purpose, and is not 
yet prepared to advocate anti-rolling tanks, because 
they ‘“ undoubtedly require skilful handling and 
constant watching at sea.” This is the view we 
expressed here when these tanks were first proposed, 
and we are quite in agreement with the author’s view 
on the matter so far as experience has gone. It is 
rather strange, too, that one of the most important 
factors of ship resistance is not mentioned in this 
paper, that of the fouling of the bottom surface or 
of bad painting. It is a long time ago since Froude’s 

experiments showed how very large a variation could 

be caused by a roughened paint surface or by the 
attachment of marine growths to the hull, and the 
matter is one which is beginning to attract renewed 
attention, as we had occasion-to note in our last issue. 
The effect of sea temperature on resistance is men- 
tioned and the statement made that investigations 
are being carried out to put a definite figure on the 
amount; there is a considerable rise in resistance 
with a fall in temperature. 


German Competition in Iron and Steel. 


Accorpin@ to an article in the Board of Trade 
Journal, the German commercial Press is indulging 
in much speculation regarding the position of the 
iron and steel industries after the war. It is stated 
that it will be necessary to face the question of 
effectively developing the trade of Germany in foreign 
markets, and faith is pinned to the assistance which 
the syndicates can render in that direction. Ever 
since the formation of the Steel Verband in 1904, 
when arrangements were made for the syndicate 
control of what are called A-products—semi-manu- 
factured materials, railway permanent way materials, 
and structural iron—efforts have been made at least 
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once a year to establish a similar control over 
B-products—bars, sheets, pipes, wire, &c. It has 
been found impossible, however, to effect this, while 
even the separate syndicates that have been formed 
to control these products have dissolved one after 
the other. Now it appears that it has been decided, 
as the result of negotiations during the past summer, 
to form a German Steel Federation to exercise a 
general control over the trade, particularly in the 
matter of forming and controlling further special 
syndicates. Briefly, the idea seems to be to divide 
German steel goods into three principal categories, 
A, B and C, together with detailed sub-headings. 
Category A would comprise three main groups, viz., 
semi-manufactured material, railway permanent way 
material, and section iron. Category B would com- 
prise five main groups, viz., bar iron, wire, sheets, 
pipes and tubes, and railway rolling material ; 
whilst category C would comprise a variety of articles, 
such as forgings, steel castings, steel cylinders, certain 
forms of girders, &c. The Federation would also 
take precaution that new works should not be 
established indiscriminately in such a way as to lead 
to unhealthy competition. Finally, it would go into 
the question of establishing suitable business organisa- 
tions and agencies abroad with the object of increasing 
the sale of German products. 

What our German rivals hope to effect, in the way 
of organised exportation, more in the future than 
they have in the past, we cannot conceive, but from 
the foregoing it is evident that they mean to make 
every possible effort to regain and retain, if not 
extend, their old trade connections. It is for our 
manufacturers to lose no time in getting together 
and preparing plans to meet and beat German 
competition more successfully after the war than 
they did before. The German plan outlined above 
differs very little from our competitor's pre-war 
methods, and it is essential, if we are to capture 
trade from the Germans, and keep it, that we should 
specially note the means by which they beat us in 
the past. Indeed, we have here one of the most 
striking object-lessons available in commercial 
economics. As recently as 1900 we exported 3,300,000 
tons of iron and steel in the year, against Germany’s 
800,000 tons. But in 1913 Germany exported 
6,000,000 tons against Britain’s 5,000,000 tons. 
In the first half of 1914 the Germans exported 
5,500,000 tons, in round figures, against our 2,500,000 
tons. In 1913 German exports of engines, machinery, 
tools, implements and technical products reached 
a value of £57,000,000—an increase of no less than 
£12,000,000 in two years. On the eve of the war 
Germany was making pig iron at the rate of 20,000,000 
tons a year, against our 10,000,000 ; she was making 
steel at the rate of 17,000,000 tons against our 
7,000,000 ; she was exporting iron and steel goods 
at the rate of 7,000,000 tons a year against our 
5,000,000 ; and she was employing nearly 3,000,000 
workers in her iron, steel and engineering groups of 
trades against our 1,500,000. German success has 
usually been attributed to cheap labour and scientific 
management. It is quite true that the Germans 
have utilised their low-grade phosphoric ores through 
adopting the invention of two Englishmen—Gilchrist 
and Thomas—but the idea that cheap labour has 
been an important factor in the growth of the German 
steel trade is largely mistaken, while the scientific 
factor has been much exaggerated. The secret of 
Germany's success lies in other directions. That 
success has been due far more largely to commercial 
organisation and fiscal protection than to scientific 
industrial methods or cheap labour. Regarding 
wages, it is enough to remark that twenty years ago, 
when continental competition first became alarming, 
a delegation of our own iron trade employers, after 
a visit to the leading works in Germany, reported 
that they found wages in that country in many cases 
practically equal to those paid in our iron and steel 
works. Since then, as is well known, wages have 
advanced more in Germany than in Britain, prior to 
the war, though if anything like the abnormal wage 
rates now being paid in this country are maintained 
British industry will be beaten out of the race when 
the war is over. 

No; it has been neither the cheapness of labour 
nor the superiority of science that has enabled 
Germany so rapidly to overtake and out-distance 
us in the heavy trades. Co-operation among the 
manufacturers and assistance from the Government 
have been the chief factors. Besides protection 
from outside competition by means of import tariffs 
the German manufacturers hhave had their goods 
for export carried on the railways and canals at half 
the ordinary rates; the German Government has 
paid special subventions to German ships carrying 
German products, and the consular and diplomatic 
services have been specially worked in the interests 
of German exporters. But the most remarkable 





factor in the promotion of German trade has been 
a system of export bounties. Since 1897 the German 
syndicates controlling coal, pig iron, raw steel and 
other materials have granted their associated 
customers—the steel manufacturers and engineers— 
bonuses or rebates of so much per ton upon materials 
used in producing goods for export. These rebates 
have amounted to as much as 30s. per ton of steel 
rails, for instance. In a word, it may be said that 
subsidisation has been the mainspring of German 
export trade. That has only been rendered possible 
by close organisation among the manufacturers 
and active co-operation between the State and 
industry. 








LESSONS OF THE WAR. 
(By our Special Commissioner.) 
No. VI.* 
SOLVING THE PROBLEMS OF INTERNATIONAL TRADE. 


HAVING pointed out the necessity for international 
co-operation for purposes of carrying on trade after 
the war and the difficulties to be overcome in arriving 
at a satisfactory entente, I now propose to discuss the 
very serious and intricate problems that will have to 
be faced by the proposed Committee of Allies and 
to suggest a solution of some of them. 

Let me begin by the process of elimination. In 
the first place, I would eliminate the question of 
exterminating German industries for the simple reason 
that extermination is impossible even if it were 
desirable. I am taking the line that the end to be 
aimed at must be to regulate and restrict German 
industries and to turn those industries to practical 
account for the benefit of the Allies by taxation or 
otherwise. Let our enemies be as industrious as they 
like within their own borders, but if the Allied coun- 
tries require German goods let the Allies themselves 
determine the conditions under which such goods 
shall be delivered. 

In the second place, I am eliminating the assump- 
tion that the effect of the war will be to eradicate 
militarism in Germany. This could only be effected 
by one of two means, namely, (1) a revolution in 
Germany, which would have the effect of piaciag in 
power a governing body which was totally opposed to 
all German aspirations in the past. That would be 
the voluntary method. (2) The complete and per- 
manent occupation of the whole of German and 
Austrian territories by the armies of the Allies. 
That would be the compulsory method. We have no 
right to count upon either of the above conditions 
coming about. 

It must be distinctly recognised that no under- 
taking given by Germany as to the disbanding of her 
armies and the abolition of her munitions factories 
would be of the slightest value unless the Allies were 
to place themselves in a position to enforce those 
measures. The oft-repeated suggestion that Germany 
and Austria should be split up into a number of petty 
states would be of no practical avail in bringing 
about the abolition of militarism. The German 
Empire is composed of a number of petty states 
to-day. Those states are effectually bound together 
for the purpose of war, and no mere scrap of paper 
that might be signed by Germany or the states in 
question would suffice to keep them apart in the 
future unless the Allies were to be completely and 
permanently equipped for preventing them from 
coming together again. I am therefore assuming 
that, in spite of repeated assertions to the contrary, 
we shall still have to deal with a military Germany 
after the war. 

On this assumption it is clear that the first purpose 
of a Committee which is formulating a business policy 
for carrying on trade will be to find a means of pre- 
venting that militarism from interfering with the 
world’s trade. The most effective step in this direction 
and the least difficult of accomplishment would un- 
questionably be to confiscate Germany’s entire naval 
and mercantile fleets, and thus definitely to transfer 
the carrying of the world’s goods to other hands. 

There are people who will cry out at such a step, 
but it will be quite impossible to talk about protecting 
the trade of the Allies unless that step is definitely 
approved and taken. It is generally admitted that 
at the end of this war Germany cannot be in a position 
to pay a cash indemnity which will be in any way 
proportionate to the damage she has done. Conse- 
quently, it is clear that the Allies must not only sieze 
every German asset upon which they can lay hands 
as a partial set off against a cash indemnity, but they 
must also establish a lien on Germany’s sources of 
revenue in the future until all claims against Germany 
have been satisfied. The assets most easily attached, 
apart from Germany’s Colonies, most of which are 
already in the hands of the Allies, are her ships. And 
the mere possession of all German ships will auto- 
matically have the effect of enabling the Allies to 
regulate Germany’s export trade to a very consider- 
able degree. It would go far towards rendering it 
difficult for Germany to under-sell the Allies in foreign 
markets, as all German goods carried by Allied vessels 
could be taxed for the benefit of the Allies to an 
extent which would render dumping or under-cutting 
in the case of goods thus carried impossible. The 
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weak spot in that armour would be that noutral 
vessels would no doubt carry German goods without 
the imposition of such a tax. 

There are only two ways of counteracting this, 
One of these is for the Allies to agree not to allow 
German goods to be received into any of their terrj. 
tories from ships belonging to any but the Allied 
nations until the necessary taxes have been levied on 
such goods, say, at the ports of entry. Even then 
this would not affect Germany’s trade with other 
than Allied countries. Germany would still be free 
to carry on export trade with all the neutral countries, 
and, through them, no doubt, she would be able to 
do so with the Allied countries. This she would 
effect by following her time-honoured method of 


obscuring the origin of goods actually made in 
Germany. 

The other means of counteracting, and the only 
means of controlling absolutely Germany’s sea. 
going commerce would be for the Allies to occupy 
permanently all German sea ports so that the neces. 
sary collection of taxes on exports could take place 


before the goods were placed on board ship. 

We then come to the question of German exports 
by land to adjoining countries. It is to be presumed 
that France, Russia and Italy may be trusted to 
place such tariffs on German goods destined for those 
countries as will prohibit their entry altogether in 
the case of some products, and at all events will make 
it impossible for German makers to compete unfairly 
with the producers in those countries. But, even 
there, the question comes in as to how German goods 
merely sent to those countries in transit for some 
further destination can be dealt with. 

But even if the Allies can find a solution of that 
problem there will aiways remain the leakage through 
the neutral countries, such as Holland, Denmark and 
Switzerland. This could only be effectually stopped 
by not allowing Germany or Austria to possess any 
frontiers abutting on such neutral countries. In 
other words, it would be necessary to create buffer 
zones between Germany and her_smaller neighbours. 
Such zones would have to be held permanently by 
an adequate military force of the Allies for the double 
purpose of controlling and taxing German exports 
and of rendering it impossible for Germany to attack 
the world through small neutral countries in that 
next war for which she has already avowed her 
intention of preparing as soon as she has been beaten 
in this. 

Whatever the map of Europe may be like as the 
result of the declaration of peace, it is to be presumed 
that Germany’s larger neighbours will take pre- 
cautions which will render it impossible for her to 
deal them a sudden stunning blow on their frontiers, 
such as that dealt by Germany at the beginning of 
this war. But how are Germany’s smaller neighbours 
to take similar effective precautions ? If this war 
has taught us nothing else, it must have brought 
home to us with force the fact that our responsibility 
to the smaller countries is a very much more serious 
matter than was thought. We had guaranteed the 
independence of Belgium and Serbia, but we were not 
strong enough to guarantee them from devastation. 
We are giving our life’s blood to reconstitute them, 
and when we have succeeded in doing so we must 
never have to face the possibility of being called 
upon to do the whole work over again. Therefore 
we must take steps permanently to protect these and 
other small countries in the future. Another scrap 
of paper will not do it. 

I should not have gone into this question at such 
length except for the fact that until the Allies are 
definitely agreed upon the adoption of drastic pre- 
ventive measures it is useless for them to consider 
the question of controlling our enemies’ trade abroad. 
To effect this the Allies must permanently hold every 
outlet of the German and Austrian Empires. I do 
not say that when we hold these outlets we should 
impose such conditions as to render enemy trade 
impossible. Let the Allies be as lenient as they 
consider advisable in the facilities they may grant 
to that trade, but at all events they will be in a position 
to determine the price at which German and Austrian 
goods are to be disposed of to the world. In such 


circumstances it will be their own fault if they do not 
find a means of indemnifying themselves for their 
expenditure on the war and of preventing unfair 
competition. 


I have maintained that the only means of effecting 
this thoroughly is to control German exports, and 
that the only means of doing that is by what would 
be to all intents and purposes a perpetual blockade. 
What, after all, is this war but a colossal blockade 
of the whole of Central Europe ? What is it that will 
eventually give the victory to the Allies but the 
efficient tightening of the blockade? Recently we 
have heard a good deal of what has been euphoni- 
ously described as a “‘ peaceful ’’ blockade. That is a 
curious cant expression, but if it has any meaning 
at all, it must be that the blockader dictates to the 
blockaded the terms under which the latter is to 
communicate with the outside world. What is 
required, then, after this war is over and peace has 
been declared is a permanent “‘ peaceful ’’ blockade 
of Germany and Austria. What will be the actual 
value of Germany’s signature to a peace treaty of 
any sort ? It will merely be regarded by Germany :s 
an official licence to prepare for another war. The 


permanent ‘“ peaceful’ blockade would be an effec- 
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tive though possibly an expensive manner of regulating 
German expansion. It would be attacking the root 


of the evil. 

Failing the attainment of this ideal, however, there 
is a variety of ways in which we could nibble at 
the branches. There are two strong weapons which 
could be used for this purpose against Germany, 
viz.. finance and tariffs. 

A great financial authority the other day said to 
me: “If Germany is to pay an indemnity at all 
she will have to borrow the money from England. 
Why not ? Let her borrow from us £5,000,000,000 
at 5 per cent. The money would not change hands, 
as Germany would merely be given a receipt for the 
money and would be bound to pay to us £250,000,000 
a year as interest. That would be a very respectable 
annual tribute to Great Britain, while Germany would 
still retain the full liability for the debt.” 

| am not going deeply into finance for two reasons. 
I do not believe that it is possible to forecast with 
any accuracy the financial situation after the war. 
We must, however, realise, as pointed out in a pre- 
vious article, that it is the financial men in the Allied 
countries who will fight Germany’s battle after the 
war. They have allowed themselves, in pre-war 
days, to become involved so thoroughly in German 
business and have so allowed Germans to creep into 
every corner of the financial system of the world 
that many of them are entirely opposed to crushing 
Germany. For that reason the financial influence 
in every one of the Allied countries, and especially 
in Great Britain, will be in the scale against those 
who would arrive at a means of regulating German 
trade for the benefit of the Allies. If at the end of 
the war it were possible to close the purse strings of 
the world against Germany, the whole problem of 
restricting German trade would be solved ; but that, 
I fear, will not be done. After all is said and done, 
financiers place their money in the markets which 
suit them best. Germany after the war will be 
prepared to pay through the nose for accommodation. 
If the Allies refuse to lend the money, Germany will 
get it from the United States, and the United States 
will borrow it, or as much of it as is wanted, from 
Great Britain and France. It would only involve 
passing the transaction through one more inter- 
mediary, and the higher interest would render the 
transaction sufficiently profitable to appeal to our 
bankers. It is for this reason that I attach but 
little practical value to the financial lever, which 
would prove invaluable in regulating German trade 
if it could be properly and thoroughly applied. 

After the financial lever comes the almost equally 
formidable one of customs tariffs. It is almost 
equally unsatisfactory, at all events from the British 
standpoint. Each of the Allied countries has a ready 
means of restricting or even of boycotting German 
trade in its own country if it sees fit to do so. No 
doubt each of our Allies will apply that lever effec- 
tually, and it is to be sincerely hoped that when the 
question is up for the decision of our Government 
it will be treated on its merits and not as a party 
question. I am not going to open up here a discus- 
sion of the rights and wrongs of tariff reform and 
free trade. I merely plead that a question which 
will require all the common sense in the country 
may be treated on common sense lines by a committee 
which is not under party influence. 

The knotty problem of tariffs is essentially one 
which will give a Committee of the Allies a great deal 
of trouble. Personally, if we do not have a “‘ peaceful 
blockade,” I should solve that problem by prohibiting 
the importation of German goods into the Allied coun- 
tries for a period of years except through the medium 
of an inter-Allies clearing house. It would be the 
business of that organisation to purchase those goods 
from Germany that were considered necessary or 
advisable at prices to be fixed by that organisation, and 
to redistribute them to purchasers in the Allied 
countries at prices to be agreed upon and which would 
prevent undercutting. Such a clearing house would be 
an excellent collector of indemnity, as it would, on 
the one hand, cause the German makers to sell at a 
minimum profit, and, on the other, it would oblige 
those people who require German goods to pay 
enhanced prices for them. In any case, I should 
prohibit outright the importation from Germany of 
all those goods which might otherwise be made under 
satisfactory conditions in the Allied countries. 

Up to now I have only dealt with that portion of 
the work of the Allied Committee which has to do 
with the regulation of German trade after the war. 
An equally important part of the programme, 
however, will be the ascertaining of how far the Allied 
countries can assist each other by encouraging inter- 
trading and thus promote and develop their respec- 
tive industries. It is quite obvious that a very great 
deal could be done in that way. There are many 
things which for one reason or other we cannot 
make here to advantage, and that we have been in 
the habit of obtaining from Germany, that we could 
equally well get from France or Belgium or Italy or 
even Japan, provided that those countries would 
place themselves in a position to do the necessary 
work at suitable prices. In like manner, those 
countries would purchase a great deal more than 
they have done from us in the past if we were to 
adapt ourselves to the circumstances. It is here that 
the great utility of the various research and statistical 
committees, already established, will come in. And 





it is not of very much use endeavouring to go further 
into this question until that work has been completed. 

Certain it is that if we are to combat German trade 
successfully the very closest working understanding 
must be arrived at between the Allies, and it is the 
manufacturers of the countries concerned that must 
decide the nature of that understanding. The com- 
bined industrial strength of the Allies must be 
brought to bear intelligently. If an alliance was 
necessary for purposes of this military war, an even 
closer bond is necessary for purposes of the coming 
trade war. 
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ADOLPHE GREINER. 


UNIVERSAL sorrow will be felt at the death of 
Monsieur Adolphe Greiner, the distinguished Belgian 
engineer, who was Director-General of the Société 
Anonyme John Cockerill, of Seraing and Antwerp, 
and President for the current year of our own Iron 
and Steel Institute. Monsieur Greiner, who had been 
unwell for some time, died on the 20th ult. at his 
home near Liége, where he had remained since the 
German occupation, doing his best to keep going the 
works at Seraing and hence to provide the where- 
withall to live for such of his workpeople as were 
left and for those dependent on them. 

Dr. Adolphe Greiner was born in Brussels in the 
year 1843, and he was therefore 72 years of age at 
the time of his death. He was the eldest son of 
Monsieur Gustave Greiner, who was private secretary 
to Leopold I. King of the Belgians. He was educated 
at the University of Liége, from the School of Mines, 





ADOLPHE GREINER . 


at which he obtained when he was 21. the diploma 
of mining engineer. During his academical course 
he had paid much attention to chemistry as it affected 
the special branch of the profession which he had 
adopted, and it was no doubt in consequence of this 
that immediately after receiving his diploma he was 
appointed Engineer-Chemist to the Cockerill firm. 
It so happened that, just a year or two prior to the 
time when he went to the Seraing works, Messrs. 
Cockerill had decided to take up the manufacture 
of steel by the Bessemer process. All sorts of troubles 
were encountered and total failure was very nearly 
experienced. At any rate, whether just before or 
just after the advent of Greiner—certainly at about 
that time—the steel works were actually shut down ; 
and, naturally enough, the firm’s board of administra- 
tion censured the management and accused it of 
having jeopardised the future of the company by 
adopting the process. The situation was saved 
partly by Monsieur George Pastor and partly by 
Adolphe Greiner. The former was the son of the 
then Director-General of the works, and he with con- 
siderable pluck requested his father to allow him to 
take over the management of the steel works, making 
it a condition, however, that Greiner should co- 
operate with him as chemist, since he realised the 
importance—indeed, the imperative necessity—of 
chemical knowledge if success was to be achieved, 
and he himself was not a chemist. The result was a 
triumphant vindication of the foresight of the 
younger Pastor and of the ability and skill of Greiner, 
for in a fortnight’s time the steel works were again in 
operation, and at the end of the half-year they showed 
a profit for the first time. Just to indicate how highly 
the firm came to regard the skill and ability of the 
subject of this memoir, we may say that a few years 





later, namely, in October, 1869, Greiner was given 
full charge of the steel department. The growth 
of production under his management was rapid. 
During the year 1865-6, 1525 tons of Bessemer ingots 
were produced. In the year 1876-7 a total output 
of 65,000 tons had been reached, and in time the steel 
works became one of the most important on the 
Continent. Greiner also introduced the basic process 
of steel-making, and he remained in charge of the steel 
works for some eighteen years. During this period 
the successes he had achieved drew attention to his 
abilities, and he received numerous offers of a highly 
lucrative nature to leave Seraing in order to take up 
similar positions in Russia and other continental 
countries ; but his attachment to the Cockerill works 
was too strong to allow him to leave them, and his 
loyalty was rewarded in the year 1887, when, on the 
resignation of the post of Director-General by Baron 
Sadoine, he was invited to fill the position. He did 
so, and he occupied it with conspicuous ability for a 
period of twenty-nine years, until, in fact, his death. 
Making every allowance for the fact that the output 
of a firm such as that of John Cockerill was bound to 
increase as years went by, the following figures still 
bear ample testimony to the technical gifts and 
commercial and financial qualities with which 
Monsieur Greiner was so fully endowed. Under the 
managership of Monsieur Pastor, senior, the annual 
invoiced production of the company had averaged 
£280,000 over a period of twenty-three years. During 
the twenty-one years that Baron Sadoine held the 
reins, the average was £840,000. For the first nine 
years of Greiner’s direction the yearly average was 
£1,040,000; for the next nine years, £1,440,000 ; 
and for the succeeding six years, £1,840,000. These 
figures speak for themselves, but it must not be thought 
that they were entirely due to the qualities en- 
numerated above. A very great deal was owing to 
Greiner’s never-failing tact and to the clear sense of 
justice and benevolence which he evinced in dealing 
with the large army of officials and workpeople which 
he controlied. 

Greiner’s energies were very far from being con- 
cerned only with the manufacture of steel. He kept 
his finger on every pulse of the huge undertaking 
which was given into his charge, and was responsible 
for the introduction of numerous new processes and 
improvements. His great aim was to keep the firm 
as up to date in everything as he possibly could, 
and he was continually adding to its efficiency in 
every way, as was patent to everyone who visited the 
works. He was, for example, one of the pioneers 
in the use of coke oven and blast furnace gas for 
driving internal combustion engines, and in this 
direction, as in so many others, he reached success 
by the exercise of his keen-sighted intellect and his 
boundless energy. He was not afraid to sink money 
if he was convinced that there would be a good return 
from it. In the first twenty-five years of his director- 
ship he invested £2,800,000 in new plant, buildings 
and tools ; and as a comparison it may be said that 
during the twenty-three years of the Pastor régime 
under half a million had been spent on these objects, 
while Baron Sadoine had counselled the investing of 
£1,320,000 in his twenty-one years of office. Among 
the articles of plant installed, new processes intro- 
duced, and new manufactures adopted by Greiner 
may be mentioned new blast furnaces and a complete 
new Gilchrist installation; a heavy rolling mill in 
1906 ; a 2000-ton forging press in 1892; plant for the 
manufacture of cement and bricks from slag in 1893 ; 
the introduction of powerful gas-driven generators in 
1900—the capacity of the plant now reaching 13,000 
horse-power ;—the electrification of the rolling mills ; 
the manufacture of ordnance, armoured forts and 
projectiles, the construction of recuperative and 
regenerative coke ovens; and the first electric steel 
furnace to be put to work in Belgium. This by no 
means sets out the sum of his activities at Liége, but 
it serves to show the diversity of matters with which 
he made himself personally conversant. Nor were 
his labours confined to the Seraing works. He 
not only managed a large iron, steel, bridge, engineer- 
ing and locomotive works, but he had charge as well 
of the firm’s shipbuilding yard at Hoboken, Antwerp, 
at which large numbers of vessels were built under 
his superintendence. At it, in fact, the fine 
steamers employed in the Dover—Ostend mail service 
were constructed, and one of these was the famous 
Princess Elizabeth, which was the fastest cross- 
Channel mail boat of her period. Into her, Monsieur 
Greiner had fitted turbines of the Parsons type, he 
being among the very first engineers on the Continent 
to realise the advantages of this form of ship propul- 
sion. A feature of the Hoboken yard was the excellence 
of the shallow-draught river steamers which it 
constructed ; but its work was by no means confined to 
craft of this kind and to cross-Channel boats, for 
Monsieur Greiner constructed there ocean-going 
passenger steamers of 12,000 tons and over. 

Busy man as he was, and few have lived busier 
lives, Monsieur Greiner still found time—as has been 
intimated above—to give particular attention to the 
well-being of his workpeople. Indeed, it has been 
rightly said of him that there never existed an 
employer who exercised greater consideration for, 
and benevolence towards, his workpeople. He took 
under his. special care the Hospital and Orphanage 
at Liége: he introduced, as long ago as 1892, a 
scheme for giving old-age pensions to the staff and 
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workpeople, and in 1908 he extended the idea so 
as to give pensions to widows of workmen who had 
served twenty-five years and upwards with the 
company. He was a strong advocate of industrial 
education, and he took a large share in the establish- 
ment of schools at Seraing and Hoboken, as well 
as technical classes in the vicinity of Liége. As 
President, too, of the Central Committee on Industrial 
Labour, he rendered important services to the social 
welfare of Belgium. 

Monsieur Greiner also found time to give the 
benefit of his wide experience to other countries 
besides Belgium. As representative of the Cockerill 
Company, he was one of the founders, and a Vice- 
President of, La Société Métallurgique Dnieprovienne, 
which is one of the most successful undertakings 
in Russia. Of it he was an administrator for more 
then twenty-eight years. Another important com- 
mercial undertaking which he helped in establishing 
was the Spanish company known as “The Altos 
Hornos de Vizcaya,” at Bilbao. He was also one of 
the promoters of the Hanyang steel works in China. 

Monsieur Greiner’s first connection with the Iron 
and Steel Institute was in 1876, when he was made a 
member of that body, the meetings of which he 
frequently attended, and to which he contributed 
several valuable papers. Two years ago, he was 
awarded the Bessemer Medal of the Institute, and 
later on in the same year he acted as chairman of 
the Reception Committee when the Institute held its 
autumn meeting at Brussels. He had filled a precisely 
similar post when the Institute visited Belgium in 
1894. 

As can be imagined, Monsieur Greiner had numerous 
honours conferred on him during his long and useful 
career. These came not only from the Sovereign of 
his own country but from those of other countries 
as well. He received the honorary degree of Doctor 
of Science from the University of Leeds in 1912, when 
the Institute met in that city. He had also been 
president of all the leading Belgian scientific societies. 

We have said that Dr. Greiner remained at his post 
during the siege of Liége and thereafter. He con- 
sidered it his duty to remain behind so as to safe- 
guard as far as possible the interests of his staff and 
workpeople. He was foremost in the endeavour to 
organise means to alleviate the distress arising out 
of the invasion, and it is no doubt owing to the 
times of stress which he passed though that his 
malady was accentuated and his death hastened. 
In the midst of all the distress, however, he still 
devoted attention to manufacturing questions, and 
when gas coal became scarce he instituted a series 
of experiments for heating open-hearth furnaces by 
means of tar. He even found time to write a short 
paper on this subject for presentation to the Institute 
in May last. 

As a man, Monsieur Greiner was possessed of a 
most charming personality. As a colleague and 
fellow-worker, it is said of him that no man was ever 
more loyal and considerate. His mind was large and 
his sympathies wide. He was always ready to help 
any member of his staff, or any of his workpeople, 
whether their position was high or low, not only with 
advice but frequently, too, with monetary assistance. 
Nor were his benevolences in this respect confined to 
those who were immediately working under him. 
There will be many others who will have only too 
good cause to regret his death. 








THE number of labour disputes in Germany which 
began in the second quarter of 1915 was forty-three. 
In addition to these, two disputes which began before 
April Ist were in progress during the quarter. The total 
number of disputes in progress at some time during the 
quarter was, therefore, forty-five, as compared with 550 
in the corresponding quarter of 1914. Of the total number 
of disputes, forty-four were strikes and one was a lock-out. 
The German journal from which these particulars are 
extracted states that all the above-mentioned disputes 
terminated during the period under notice. The industries 
principally affected were engineering (2274 workpeople 
directly involved), mining (2107 workpeople involved), 
building (489 workpeople involved), commercial employ- 
ment (398 workpeople involved), and food preparation 
and tobacco trades (254 workpeople involved). The total 
number of workpeople affected in all trades was 5811, 
of whom 5439 were on strike or locked out, while 372 
employed at the establishments concerned were indirectly 
involved. 

A MEETING of the Birmingham Electric Club was held 
at the White Swan Hotel recently, when. Mr. Howard 
Foulds, the secretary of the Birmingham Electric Supply 
Department, read a paper on “‘ Organising the Electrical 
Supply.”” He said many associations and societies had 
been formed within the industry, and it would be much 
better if they were amalgamated. What he was anxious 
about was that they should establish a body which should 
be primé facie a commercial association. A technical 
institution they already possessed, but they must have 
something far different if they were to meet the competition 
of the gas industry, and if they were to develop the employ- 
ment of electrical methods. In addition, a strong associa- 
tion of supply undertakings was required. Another object 
of the association should be to train young men to act as 
commercial and trade ambassadors in foreign countries, 
and do anything and everything to bring the electrical 
manufacturers of this country in full employment, not 
only within its borders, but also abroad. Mr. Foulds 
advocated the formation of an electrical commercial 
association to consist of three main sections, viz., 


(1) manufacturing and contracting, (2: supply of electricity, 
including company and municipal, and (3) financial. 





BALL BEARINGS. 


A PAPER was read on Saturday, November 27th, before 
the Manchester Association of Engineers by Mr. H. J. 
Moysey, on the ‘* Design and Application of Ball Bearings.” 
The author described the gradual development of this type 
of bearing from the old cup and cone pattern to that of the 
present day for heavy duty. He illustrated by means of 
lantern slides the applications of ball bearings to railway 
wheel axles, hot saws, ball and tube mills, Crighton 
openers and scutchers, cotton ring frames, sizing machines, 
electric motors and machine tools. 

In connection with mortar mills the author described 
a form of footstep bearing specially designed for the 
purpose. The mill for which the bearing was constructed 
was, it was explained, engaged upon the pulverising of 
refractory material for the manufacture of furnace linings, 
the dust from which was very hard, and had to be kept 
from the bearing surfaces. For this purpose an oil seal was 
provided, as shown in Fig. 1. Besides having to withstand 
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Fig. 1 


considerable shocks due to the lumps of material being 
ground, the bearing had to sustain a load on the footstep 
of approximately 10 tons, and it had given complete satis- 
faction. The construction of the bearing will be readily 
followed from the sketch. 

Another interesting application of balls was shown in 
connection with the central pivot of a railway turntable. 
As will be observed from Fig. 2, the usual ball and socket 
centre support has been retained, although it does not now 
rotate. Its purpose is to allow the bearing to align itself 
when the table is tilted by the oncoming engine, thus pre- 
venting the whole of the load from coming on to a few balls 
at one side of the bearing. To minimise the expense ir 
altering the table it was decided that the centres of the 
bolts on which it hangs must not be increased, and it was 
therefore necessary to design a bearing that would carry 
the load with a sufficient factor of safety, with a diameter 
not exceeding 19}in. This made two concentric rows 
of balls necessary, as shown in the figure. The author 
pointed out that in order to ensure that each ring of balls 
carried its proper share of the load, the lower half of the 
bearing consisted of two separate concentric steel rings, 
each forming one race, and these were supported on a 
sheet of aluminium or other matcrlal, which allowed 
either of the races which happen to be more heavily loaded 
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than the other, to sink in until the load was properly 
distributed. A brass ring was fitted round the lower 
portion of the bearing housing to retain the grease. 

The author said that immediately before fitting this ball 
bearing, the table was tested with its old pivot, carrying 
an engine with a known quantity of coal and water that 
could be obtained again after the conversion. The total 
weight of engine and table was approximately 77 tons. 
The engine was carefully balanced and the pull required 
to turn it measured by a spring balance applied to the end 
of the table was found to be 112 1b. When the ball bear- 
ing had been fitted the same engine was run on and turned 
with a pull of 36 lb. 

With regard to the application of ball bearings to line 
shafting, the author gave particulars of tests carried out 
on two shafts in different cotton mills in Bombay. In each 
case a length of shafting was separated from the main 
drive and driven by an electric motor. Both lengths 
of shafting were 2}in. diameter, but were fitted with very 
different types of bearings, and differently loaded. The 
first length was 66ft. long, carried in seven rigid brass- 
bushed, bottle lubricated bearings, about 14 diameter 
long, and drove nine carding machines, the driving 
pulleys being fitted close to the bearings. ‘Fhe second 
length was about 150ft. long, carried in 16 collar and 
channel bearings, 2} diameters long, and drove a number 
of light machines in the preparation room, such as warp 
winders, bobbin winders, &c. The input to the motor, 
with all machines at work, was as follows :—-No. | shaft, 
9114 watts ; No. 2 shaft, 6955 watts. The load was fairly 
evenly distributed along each shaft. 

After replacing the plain bearings by double-row ball 
bearings the savings were as follows :—No. 1 shaft, 1742 
watts ; No. 2 shaft, 1764 watts. 

The author expressed surprise that ball bearings had 
not been adopted to a greater extent for the shafts of 
electric motors, and quoted figures to show the saving 


| of current which could be effected by replacing the ordi- 


nary bearing by balls. He said that some makers had 





been adversely influenced by unfortunate experiences 
with their first attempts, one of the most common troubles 
in the early days arising out of making the inner race of 
the bearing too slack a fit on the shaft, with the result that 
it crept round and gradually wore the shaft away, necessj. 
tating not only a new bearing, but a new shaft. Other 
makers provided too small housings, so that the outer 
race was a driving fit, which was unnecessary and liable 
to lead to trouble. He said that unless one bearing wag 
free to move endwise in its housing, excessive end thrust 
was set up when the motor heated under load and the shaft 
expanded ; and in the second place, if the housing was not 
perfectly circular in the bore, as might happen through 
the casting having been sprung somewhat in chucking in 





Fig. 4 


the lathe, the outer race of the bearing would be distorted 
to correspond with the housing, unless it was an easy fit, 
and would thus put an uneven load on the balls. 

Figs. 3 and 4 are sectional views showing the Skefko 
method of mounting the bearings of an electric motor, the 
inner race being a tapping fit on the shaft and the outer 
race such that it can be pushed in by hand. It will be 
observed that the bearing—Fig. 4—on the right hand is 
fixed endwise between the housing covers, which prevents 
any movement of the rotor endwise ; whereas the bearing 
—Fig. 3—on the left has freedom to slide in its housing 
as the shaft expands or contracts, and also to allow for any 
inaccuracies of machining. 








LIGHTING OF FACTORIES AND WORKSHOPS. 


At the Illuminating Engineering Society on Tuesday, 
November 23rd, a discussion took place on the first report 
of the Home-office Committee on the lighting of factories 
and workshops. We referred to the report at the time it 
was issued, and it is not without interest to note that 
another report by the same Committee will shortly be 
published. For the present, however, the work of the 
Committee is at a standstill, and the avowed object of 
the discussion on Nov. 23rd, was to obtain suggestions and 
ideas which would help the Committee in its further work 
when it is resumed. Dr. R. T. Glazebrook, Chairman 
of the Home-office Committee, presided, and Mr. L. 
Gaster, honorary secretary of the Society, and also a 
member of the Committee, gave a very interesting review 
of the work of the Committee. 

Not the least interesting point in the work of the Com- 
mittee is that although it has been generally assume«| 
that other countries have been far ahead of us in the 
extent to which their Governments have taken a hani 
officially in the lighting of industrial premises, yet the 
moment the matter was investigated by our own Com- 
mittee, it was found that there was a complete absence 
of any general provisions, and that many of the regulations 
in other countries were not only of a general character, 
and more or less out of date,-but emanated not from Govern- 
ment departments, but from associations. The result is 
that the Home-office Committee’s first report is proudly 
regarded as the most complete work upon industrial 
lighting in the world. It is, of course, well known that 
the investigation was merely a preliminary to legislation. 
which, however, would seem to be some way off yet. 
The work which has been carried out by the Committee 
has already been amply dealt with, but Mr. Gaster’s 
suggestions for future work include a systematic study 
of the requirements of lighting in specific industries. The 
information already gained shows that there is a very close 
relationship between inadequate illumination and eye- 
strain or general fatigue, and in this connection it is 
anticipated that there can be useful co-operation between 
the Departmental Committee on lighting and the Depart- 
mental Committee recently appointed under the auspices 
of the Home-office and the Minister of Munitions to deal 
with the physical conditions of workers. There seems, 
said Mr. Gaster, to be a need for some general method of 
distinguishing fatigue and eye-strain. Experiments in 
this direction have been undertaken in the United States, 
but it is obvious that in studying different systems of 
illumination, the variety of test imposed must be very 
carefully considered. Another line of investigation 
which perhaps offers even greater immediate prospects is 
a study of the connection between illumination and output 
and quality of work. This point has been dealt with to 
some extent in the first report, and several witnesses 
mentioned actual instances of measured gain in output 
and quality when the conditions of illumination were 
improved. Judging, however, by Mr. Gaster’s remarks, 
the Committee has not yet the full information on this 
point which is necessary to bring home conclusively to 
manufacturers that there is a money value from the com- 
mercial point of view in lighting their premises in the 
most modern manner, and it is from this latter point of 
view that the considerable educational work which the 
Council of the Society feels is still necessary will have to 
be carried on. 

Both in the technical Press and elsewhere the preliminary 
recommendations of the first report were received with 
practical unanimity, although controversy might have 








Dec. 3, 1915 


THE ENGINEER 


535 








—_— 


peen anticipated upon the recommendation of a value 
of 0.25ft.-candle for general illumination. So far as the 
discussion on Tuesday went, only one speaker was antagon- 
istic to this figure, namely, Mr. G. Campbell, who was 
somewhat severe in his criticism of the report. He stated 
that in his opinion the report, apart from its collection 
of miscellaneous information, -must from the point of 
view of its recommendations be regarded as a dismal 
disappointment. Anyone, he said, who had practical 
experience must know that a general illumination of 
(.26ft.-candle for factory lighting would be totally 
inadequate for 99 per cent. of examples, and consultants 
and others who followed the recommendations as to 
minimum lighting would be sadly disappointed. The 
answer to this both by Mr. Gaster and other speakers was 
that the figure in question was put forward as a minimum, 
below which in any circumstances it would not be safe to 
go. At the same time, each particular case must be 
considered on its merits, and whilst there might be 
instances in which 0.25 as a minimum would be, perhaps, 
too little, there might be others in which it would be 
unreasonable to expect it. An instance of the latter is 
railway goods yards, and Mr. A. Cunnington, of the London 
and South-Western Railway Company, mentioned the 
case of a fourteen-acre goods yard in which to maintain 
this minimum illumination would involve an increase of 
expenditure from £300 per annum to £1500 per annum 
for current alone, the present lighting, considerably less 
than 0.25ft.-candle, being quite good enough for the 
purpose. It is, however, to meet the possibility of such 
cases that the Committee recommended an exemption 
clause in any legislation to meet hard cases. 

Probably the most interesting contribution to the dis- 
cussion was made by Mr. A. Cunnington, who dealt both 
with the question of lighting railway goods yards and 
the increase of accidents in the darker quarters ot the 
year. With regard to the latter, he pointed out that an 
examination of the Board of Trade quarterly returns 
showed that the accidents occurring to people, indepen- 
dently of accidents to trains, permanent way or rolling 
stock, are very much more general in the winter quarters 
than in the summer quarters. Perhaps an explanation 
of this in 1914 might be that the number of employees 
was largely reduced by enlistment, but there was generally 
an increase of accidents in the winter quarters of 18 per 
cent. over the summer quarters, and he was inclined 
to attribute this solely to questions of lighting. That 
this was recognised by the Board of Trade was shown by 
the fact that at every Board of Trade inquiry the first 
questions asked were as to whether all the lights were on, 
were they in good condition, when they were last cleaned, 
and so on. 








MOTOR-DRIVEN BLOWERS AND COMPRESSORS. 


BLOWERS and compressors of the turbo type are now 
used very extensively. From time to time we have 
described machines made by various firms, but we have 
not hitherto dealt with the blowers and compressors 
built by the Oerlikon Company. These machines are 
neat, compact and efficient. They are made for low, 
medium and high pressures, and consist, as usual, of a 
cast iron casing in which one or more impellers rotate. 
When the pressure is over one metric atmosphere 
(14.22 lb. per square inch), the machines are classed as 


compressors. The general construction, however, is 

















Fig. 1—LOW PRESSURE BLOWER 


the same in each case, the quantity and pressure of the 
air delivered varying according to the type, size of 
impeller, and speed. Single-stage blowers have only one 
impeller and multi-stage blowers several impellers. Fig. | 
shows a low-pressure blower—type N G12. The impeller 
in this case is fixed directly on the shaft and the bearings 
are very accessible. One of the bearings is constructed 
as a thrust bearing, which takes up the small end thrust. 
Fig. 2 shows another pattern of low-pressure blower 
—type NG 15. It will be seen that the complete equip- 
ment, including motor, blower, starter and main switch, 
1s enclosed in acase. Blowers and compressors that have 
more than one impeller are arranged so that the impellers 
work in series or parallel. In the former case the pressure 
of the air delivered by the blower is increased and in the 


| 
by a multi-stage blower with impellers working in series. 


Blowers which have the impellers mounted directly on 
the shaft are built for pressures of 100 to 500 mm. 
water gauge and for delivering from three to forty-five 
cubic metres of air per minute. These low-pressure blowers 
are used chiefly in connection with forge fires, foundry | 
drying ovens, sand-blasting apparatus, &c. The table | 


below gives particulars of six different sizes of these low- | blower. 














Fig. 2—-OERLIKON BLOWER IN CASE 


pressure blowers. The speed in each case is 3000 revolu- 


tions per minute. 


The medium-pressure blowers are built for dealing with 
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Fig. 3—CHARACTERISTIC CURVES 


various quantities of air at pressures ranging from 500 mm. 
water gauge to 5000 mm. water gauge. For the lower 
pressures these blowers have only a single-stage, and 
with the exception that they are larger than the low- 


; Diameter Quantity Pressure Approximate | 
Size of of con- of air in mm., wer 
blower. necting pipe, _in cubic water required. 

mm. metres. gauge. B.H.P.} 

is per minute. 

é 70 oe. 3 ny. 100 an 

8 80 5 120 2 
10 100 7 150 .35 
12 120 15 170 .8 
15 150 25 200 1.5 
18 180 35 250 2.6 
20 200 45 300 4.0 


** Roots’ blower. The medium-pressure blowers can 
be driven either by an electric motor or by a steam turbine, 
and in the latter case a higher speed can be adopted, which 
results in a cheaper machine. The single-stage medium- 
pressure blowers are built in the following sizes :— 





‘ Di t Quantity Pressure Approximate 
Size of of con- of air in in mm., power 
necting pipe. cubic metres water required. 
mm. per minute. gauge. B.H.P. 
23 230 SO... 600 .. 10 
27 270 Mo Meee cas 800 21 
32 320 i”. 5. 2 39 
37 370 Nas 64 
40 400 200 1,600 98 
43 430 240 1,900 139 
47 470 280 2,200 188 
33 330 100 600 19 
38 380 160 800 38 
45 450 240 1,050 77 
51 510 320 1,300 127 
56 560 400 1,600 196 
62 620 480 1,900 280 
19 190 40 1,100 15 
24 240 70 SOO. <5. 08 35 
29 290 100 CI. i OE 


The single-stage medium-pressure blowers are employed 
mainly in gasworks, foundries, iron and steel and other 

















Fig. 5—-MEDIUM PRESSURE BLOWER 


metal works, and as exhausters in chemical factories, &c. 
Fig. 4 shows in the background one of the Oerlikon blowers 
in a case and connected up to a drying oven. In the 
foreground an old type of blower is shown, which is 
also connected up to a drying oven. Two-stage blowers 
are built in the following sizes and for a speed of 3000 
revolutions per minute :-— 


Size Diameter Quantity of Pressure in Approximate 

of of con- air in mm., power 

blower. necting pipe cubic metres water required 

Type M2G. in mm. per minute. gauge in B.H.P. 
SOn a co i 2,700 i<. 
40 400 200 3,400 210 
43 430 240 4,100 300 
47 470 280 4,800 415 
51 510 320 2,700 270 
56 560 400 3,400 420 
62 620 480 4,100 610 
19 190 40 2,300 30 
24 240 70 3,400 80 
29 290 100 4,800 155 


These blowers are used chiefly as cupola blowers, gas 
exhausters in steel works in connection with the produc- 
tion of cast steel, and in gasworks, copper melting plants, 
&c. The makers point out that the efficiency of their 
two-stage blowers is high, being weil above 70 per cent. 
Tests made in these blowers have been carried out in 
accordance with latest practice, the efficiency not only 
being determined by the quantity of air delivered and the 
power required, but also by the measurement of the 
temperatures and pressures at the inlet and outlet of 














Fig. 4—OERLIKON BLOWERS CONNECTED TO DRYING STOVES 


pressure machines the two types are similar in every 
respect. 

Fig. 5 shows one of the Oerlikon medium-pressure 
blowers (type M, G27) which has been in use at the 
Oerlikon works for two years. It is used for delivering 





meee case the pressure is the same in each stage, but the 
vote of air discharged is greater than that delivered 


air to’ the cupolas, and it was* put down in place of a 


the blower. Figures obtained by these two methods 
should not differ widely, and this has been found to be 
the case in practice. 

One advantage of these turbo blowers is that they 
occupy very little space. In one particular caso it has 
been found that a turbo blower uccupies a space of about 
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1 squate metre as against 2.7 square metres for a Roots 
blower of about the same capacity. The data relative 
to these two blowers is as follows :— 


Quantity of Pressure in Power Efficiency. 
air in cubic in mm., required. Per 
metres water gauge cent. 
: per minute. 
Oerlikon blower. 108 960 28 = 80 
Roots blower .. 117 800 32.5 .. 63 


Another feature of the turbo blower is that it supplies 
@ continuous and regular flow of air. Fig. 3 shows the 
pressure efficiency and power as a function of the quantity 
of air, these curves relating to the M, G 27 Oerlikon blower 
running at 3000 revolutions per minute. With variations 
of speed of as much as 2500 to 3000 revolutions per minute 
the efficiency remains practically constant. 








DETERMINATION OF THE RESISTANCE OF 
SHIPS. 


A PAPER read by Mr. Ernest H. Rigg before the Society 
of Naval Architects and Marine Engineers, New York, 
at their recent meetings, deals with the present-day status 
of the art of determining resistance of ships. It is the 
result of much careful study of all the important work 
published in this connection which is available in the 
English language, and is really a shrewd gleaning of most 
of the salient points of. the subject which have emerged 
in recent years, as will be seen by the following résumé :— 

One of the first things that strikes the reader of various 
authorities on this subject is the desirability of the adop- 
tion of a uniform system of notation throughout the 
technical world. There is in practice danger of serious 
error in using one reference and then another, besides 
the labour of reducing results from one system to the 
other, so that anything tending towards an international 
standard is well worth encouragement and advancement. 
In recent years a strong tendency to conduct systematic 
experiments on ship resistance is noticeable, and marked 
reductions of the power necessary to drive a given weight 
of ship and cargo at a given speed have been made. 
Isolated pullings of models as submitted for tests are 
necessary, but it is only when the lessons drawn from these 
experiments are followed by systematic research and the 
results published that the profession as a whole begins 
to derive benefit from the work done. In connection with 
model experiments it has been known for some time 
that temperature of water plays a part in ship resistance. 
Messrs. Denny Brothers, of Dumbarton, are reported to 
have been unable to account for differences in summer 
and winter trials of sister ships in any other way, and the 
matter is also under investigation at the Teddington tank 
in England. Differences in resistance as high as 4 per 
cent. per 10 deg. difference in temperature are reported, 
the lesser resistance corresponding to the higher tempera- 
ture. It should be remembered that the making of model 
experiments is only half the battle. These must be 
followed by progressive trials on the measured mile, so 
that a proper comparison may be made between the 
indicated power and speed of the ship, and the calculated 
towing power as deduced from model experiments at 
the corresponding conditions of draught and trim. Ship 
designers have long known and acted upon the knowledge 
that large beam, generally speaking, involved high resist- 
ance, but increase of beam accompanied by increase of 
stability and decrease of fullness by no means necessarily 
spells increase of power. For the same or less power a 
healthier type of vessel can often be obtained, though at a 
somewhat increased cost of hull material, due to increased 
wetted surface and wider decks. We have arrived at a 
point where increased safety is demanded in passenger- 
carrying vessels. It is of no use to put in bulkheads to 
enable a ship to float after damage, if the danger of 
foundering from lack of stability be not kept in mind and 
provided against. A far worse enemy to good driving 
than beam, qué beam, is fullness of waterline in the fore 
body. In two recent cases of relatively fine and fast 
ships the forward waterlines were forced out by considera- 
tions of stability, and there was a marked decrease of 
speed in comparison with similar ships of the same principal 
dimensions and power, but with finer forward waterlines. 
While this is true for smooth water, there remains the 
question of loss of speed in a head sea. A good smooth- 
water performance is not necessarily a-good sea perform- 
ance. Considerable attention has recently been given 
to this question, and some interesting facts brought to 
light. Early this year Sir A. Denny referred to the matter 
before the Institute of Marine Engineers, citing instances 
of improvement in sea performances due to decrease in 
fullness compared with previously accepted practice. 
His point was that low first cost and low operating costs 
did not always go hand in hand. Mr. A. Hamilton, in 
1911, before the Liverpool Engineering Society, gave data 
based on the comparative performances of ships of varying 
fullness, all tending to show that the gain in power of the 
finer vessels, with particular reference to the fore body, 
more than balanced the loss in deadweight per trip by 
making possible an increased number of trips per year. 

The effect of shoal water upon resistance has come to 
the front recently in practice as well as in theory. Torpedo- 
boat destroyers have furnished the most interesting cases. 
Jt is not too much to say that knowledge of these effects 
is absolutely necessary to the proper running of destroyer 
trials, and no less so for the designing of shoal water 
vessels. It will pay those charged with running trials of 
big vessels to be very careful where they run them. On 
a recent trial of a 400ft. vessel, drawing 19ft. of water 
and of 15 knots speed, the performance at sea in smooth 
water was materially better than that on the measured 
course, due to deeper water for the sea condition, the 
reduction in horse-power being about 4 per cent. In a 
destroyer trial at 24 knots it was found that in 15 fathoms 
the power required to maintain standard revolutions 
was materially higher than on the standardisation trial, 
and that on going into deep water this at once changed. 
Much investigation work on this subject has been done in 
connection with the navigation of canals and shallow 
rivers. 

Of late years an increasing number of merchant vessels 
has been built with the form of stern considered peculiar 
to battleships and cruisers. There is much to be said in 
their favour. For a given overall length, a maximum 


mean immersed length is obtained and a resulting decrease 





of power nécessary for a given speed. There is increase 
in stability, deck room and protection to screws when in 
harbour. The chief objection is increased first cost ; 
appearance is another in some eyes, but a small increased 
first cost will have a hard struggle against a possible 8 per 
cent. saving in coal bills. The arguments are very much 
in favour of the cruiser stern for all designs with more 
than one propeller, with a good chance in the single-screw 
design provided the draught be large. 

The question of the amount of resistance due to 
appendages has received renewed attention. Since 
Taylor’s experiments showing the run of the stream lines 
on ship models, designers have studied more carefully 
the placing of bilge and docking keels. Sadler’s experi- 
ments on enclosed shaft bossings have also given valuable 
aid in properly placing these appendages. The author 
recalls the case of a large vessel which had her bossing 
altered to a better form, with the result that the speed 
at constant displacement went up from 18 to 18} knots. 
This increase, in a vessel displacing over 11,000 tons, was 
solely due to a change in the lines of bossing. In battle- 
ships the resistance of the appendages as high as 25 per 
cent. of the total resistance has been recorded. The import- 
ance of reducing this where practicable is at once evident. 
Ne large, fast vessel should be laid down without stream 
line diagrams having been taken for critical speeds. 

The fitting of anti-rolling tanks has a small and indirect 
effect on resistance. The result of omitting bilge keels 
is a saving of about 3 per cent., which is cut in half by 
the extra displacement due to weight-of the tanks and the 
contained water. This saving should help to pay for the 
tanks and controlling gear. Anti-rolling tanks, however, 
undoubtedly require skilled handling and constant watch- 
ing while at sea, and the author is not yet ready to advocate 
the general adoption of anti-rolling tanks. Flared bows 
above water are now an established feature and un- 
doubtedly improve performances at sea, and the passing 
of the very full cargo ship in favour of a somewhat finer 
type is a good step. Large apertures, propellers well 
back from the post, and ability to unship propellers without 
withdrawing the tail shaft, are to be strongly recommended. 
Competitive bidding tends to a cheaper first cost at the 
expense of subsequent performance, which leads to full 
models and poor time-keepers. In conclusion, the author 
points to the plea for adequate trials made by Sir A. 
Denny in his presidential address before the Institute 
of Marine Engineers only last September. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron and Steel Trade. 


Tue chief feature of the market is the impossi- 
bility of obtaining deliveries of iron and steel in various 
directions, and the high figures which manufacturers now 
demand. Offers for early supplies are refused, previous 
bookings being in arrear of completion, and many of the 
inquiries refer to material that cannot be cleared until 
after next March. The demands to-day (Thursday) in 
Birmingham were in many cases from manufacturers 
engaged on orders for war stores, while merchants and 
ordinary consumers found it hopeless to try to secure 
deliveries. Makers for the Government were not allowed 
to promise anything outside the wants of the Navy and 
Army Departments, except to supply France. Informa- 
tion was vouched for that there will be still greater pressure 
on manufacturers by the Government. Steel makers had 
to decline orders from a number of customers. Some of 
them had no prices, and buyers were willing to allow them 
to fix any terms. They were told to book the orders 
irrespective of value. The rise in galvanised sheets con- 
tinues. Makers have to pay well over £100 for spelter 
delivered in the Midlands, and the dearth of steel sheet 
bars causes prices to be high. Prices quoted for 24 gauge 
corrugated sheets range from £24 to £26 f.o.b. Liverpool. 
Black corrugated sheets are offered at £15 for gauges 18 
to 24, with the usual extras for painting. 


Iron Prices. 


North Staffordshire bar makers claim to be able 
to command £12 10s. and upwards. South Staffordshire 
merchant bars are quoted £12 to £12 5s. Nobody can be 
got to do business in nut iron at less than £11 17s. 6d., and 
for bolt iron £12 is asked. Small rounds are again dearer, 
being quoted £13 15s. minimum, three-eighths basis. 
Lancashire bar makers have fixed £12 10s. as the minimum 
for ‘‘ Crown” iron, and most of them are asking for pre- 
miums of 10s. on this figure. Gas strip sells at £12 10s., 
hoops at £15, nail rods at £14, puddled bars £8 10s., 
working-up sheets—of iron or steel indifferently—£16, 
block plates £17, and other descriptions in proportion. 
An immediate official advance is looked for in Staffordshire 
marked bars of £1 per ton, bringing the quotation up from 
£12 10s. to £13 10s. per ton. 


Pig Iron Trade. 


There are again advances of 2s. 6d. to 3s. on forge 
pig iron, not only local qualities but also Derbyshire and 
Northamptonshire sorts. Some buyers this (Thursday) 
afternoon were extremely anxious to get contracts put 
through, but most were met with definite refusals for over 
100-ton lots. The feeling is that raw iron must become 
still dearer, especially in view of coke costing more. 
Values have increased practically over the whole range of 
brands. In one case a firm making Staffordshire pig iron 
has raised their prices from 6s. to 7s. per ton on the week, 
making its quotation 77s. 6d. for forge iron. Advances 
of 2s. to 3s. per ton are common. ‘There is a fairly active 
demand for forge pig iron, and good sales of foundry iron 
have been made lately. There are smelters on the market 
asking 72s. and 73s. for Northamptonshire gray forge, 
while others are selling iron at 69s., and in one or two cases 
6d. less. Derbyshire iron, of which stocks are smaller, is 
worth about 73s. or 73s. 6d. for a favoured brand, and 
No. 3 foundry can be bought at about 76s. 6d. South 
Staffordshire part-mine forge pigs are quoted 72s. 6d., 





and all-mine, hot blast, at 110s., with special all-mine iron 
at 130s. 


The Steel Trade. 


People wanting constructional steel urgently are 
prepared to pay fancy prices. Values are at a high 
level and the subject of individual bargaining. Last 
week’s official advance of £1 per ton on joists and sections 
and plates makes joists nominally £11 and sections £10) 15s,, 
but these figures are really no guide to the prices that are 
actually being realised, since, as I explained last week, 
premiums of anything from £1 to £2 per ton are readily 
being obtained by firms who can give delivery. lates 
are commanding £12 8s., angles very readily £11 15s. to 
£12. Some makers are reputed to be even quoting £14 
to £15. So rapidly are prices advancing that for blooms 
exceptional firms actually quote as high figures as £17 to 
£20 per ton on the open market. During the week £1\) | 5s, 
has been paid for ordinary soft billets, and business could 
not be placed at that figure to-day on the Exchange, 
Quotations of £11 15s. and £12 are heard of, but the 
amount of material available for delivery is inconsiderablo, 
and it is impossible to give quotations which represent the 
real market. Prices regulating transactions depend 
entirely upon individual circumstances. Only a coiiple 
of weeks ago the same billets could be bought at £10 10s. 
Both in finished and semi-manufactured material sellers 
have complete control of the market. Some lots of 
American billets and bars are on offer, but here, again, 
prices have no solid basis by which to test them. Steel 
wire is quoted £18 and galvanised steel telegraph wire £23 
and £24 per ton. 

Laren. 

The Staffordshire marked bar iron makers have now 
officially advanced prices £1 per ton. This brings the 
‘standard’ up to £13 10s. per ton, with £14 2s. 6d. as 
the Earl of Dudley’s quotation. Plates, sheets, and hoops 
rolled by the same makers are similarly advanced. Bars 
have stood at £12 10s. since October 13th last, but for 
some time makers and merchants have been obtaining a 
premium of almost £1 per ton upon this figure. he 
present advance, therefore, creates no surprise indeed,; 
it had been anticipated for the past three weeks or so in 
consequence of the values of unmarked bars having almost 
touched the marked bar standard. The normal difference 
between the two is £1 10s. The present advance is only 
the second occasion since the occurrence of the ** boom” 
attendant upon the war that the “ list” iron houses have 
decided upon a £1 rise. Except the advance of June 
last all the several increases, until this week, have been 
only 10s. per ton at a time. When the year opened the 
price stood at £9. 


North Staffordshire Trade. 


The market in finished iron and steel is in a very 
strong position in North Staffordshire. There are so many 
orders on the books, and material and labour are so 
scarce and dear that prices have been very sharply ad- 
vanced during the present week. The minimum price 
of *‘Crown”’ bars may be regarded as £12 15s. and £13, 
although a general figure is by no means the maximum. 
As much as £13 10s. a ton is being asked and paid for small 
sizes. Iron plates are variously quoted from £13 15s. to 
£14 5s. a ton. The nominal price of £12 10s. at which 
marked bars are quoted is quite fictitious, and local manu- 
facturers are obtaining substantial premiums on this 
figure. The manufacture of steel is almost wholly confined 
to work on account of war material, the principal output 
being shell steel for the French Government. In order 
to obtain the execution of orders at other than prohibitive 
rates, customers are required to satisfy the manufacturers 
that the work is urgently needed for transport or buildings 
required for the conduct of the war. Pig iron values have 
hardened, and smelters are taking care to keep their 
output commensurate with demand. All classes of coal 
are in brisk demand, and there is much delay in obtaining 
adequate supplies of manufacturing fuel. 


The Coal Trade. 


The most serious difficulty arises from cual 
scarcity, which appears to be increasing. Part of this 
is due to railway congestion. Within the past week 
London buyers in considerable numbers have been in thie 
district, trying to place orders, and some of them have 
expressed their readiness to disregard the Price Limitation 
Act if they can get their business accepted. Price regula- 
tion is a matter of great difficulty ; in fact it is affirmed 
that the limitation of pit-head rates is not much more than 
nominal. Difficulties of transport add to the anxietics 
caused by the decline in the output at some of the pits in 
the district. A warning has been issued to users of gas in 
Birmingham by the Corporation of the city that unless 
economy is exercised by private consumers, it may become 
necessary to curtail the service. An arrangement has been 
arrived at between the Bilston District Council, in the 
Black Country, near Wolverhampton, and the local coal 
merchants whereby the prices now existing will be main- 
tained during the winter unless colliery proprietors make 
an advance, in which event the extra charge made at the 
pit will be paid by the consumer. Coke values are in- 
creasing very rapidly, Durham foundry coke delivered 
into the Midlands now being quoted at 41s. to 45s. Values 
of gas cokes have also considerably increased. In spite 
of substantial advances in pig iron, makers complain that 
these are more than swallowed up by coke increases. 
Contracts for cokes for next quarter’s supplies have onl) 
in a few cases been decided, and those at 5s. above the 
expiring bargains. The Associated coke owners have 
decided for South Yorkshire sorts to ve 22s. at the ovens, 
which means 28s. delivered here. Current prices are 
quoted :—Furnace cokes, South Yorks, 28s.; North 
Wales, 25s.; South Wales, 35s.; pottery mine, 32s. 6d.; 
purple ore, 28s.; best clean scrap iron, 70s. and 72s. 64; 
house deep coal, 19s. and 22s.; works coal, 16s.; and steam 
fuel, 15s. 


Colliers and the War. 


About 150 miners’ delegates from the mining 
districts of Cannock Chase, Pelsall, West Bromwich, and 
Old Hill, all situated in the Black Country, attended a 
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ynecting at Cannock a few days ago to consider a scheme 
for the provision of motor ambulances at the front. It 
was stated that the coalowners of Cannock Chase and 
Pelsull were prepared to give 10s. for every 1000 tons of 
coal raised last year, on the condition that the men con- 
tributed an equal sum. During that year six million tons 
of coal were drawn in those districts, so that the offer of 
the coalowners represented £3000. It was hoped the 
miners would provide a similar sum, and if so ten ambu- 
lances would be provided. The scheme was approved, 
and the matter will now be brought before the various 
local mining councils. 


Excess Profits Tax. 


The Birmingham Chamber of Commerce is just 
now seeking an interview for itself jointly with certain 
other Chambers with the Chancellor of the Exchequer 
respecting the excess profits (war) tax, the position 
concerning Which was fully discussed by your Sheffield 
correspondent last week. Meanwhile, the Chamber 
has issued a very striking memorandum, pointing out 
some of the inequalities. In order to see how the Bill 
will operate, says the memorandum, it is desirable to take 
a hypothetical case which is typical of a large proportion 
of those which will arise under the Bill as it now stands. 
A company’s financial year ends on October 31st. For 
a number of years its profits have been reinvested in the 
business in order to increase its earning capacity. If 
excess profits duty is payable it will be levied on the profits 
earned during the year ended October 31st, 1914. The 
pre-war standard will be the average profits of the year 
1911-12 and 1912—13, which were £5000 and £10,000 
respectively, or an average of £7500. In the year 1914 
trade improved considerably until the outbreak of war, 
when it received a sudden shock, and the making of profit 
was arrested. Nevertheless, £20,000 was made, that is 
to say, an excess of £12,500 upon the average of the pre- 
vious two years. Of this, under the Bill, the firm is 
permitted to retain as a first charge £200, thus reducing 
the statutory excess to £12,300, of which £6150 must be 
paid as duty. A competitor of this firm has had a similar 
trade experience, but its year ends June 30th. As this 
date does not fall between August 4th and July Ist no 
excess profits duty is chargeable, and thus this firm is able 
to pocket £6150, which its competitor has been required 
to pay to the Treasury. The Birmingham memorandum 
concludes as follows :—‘‘ It is all very well to say, as has 
becn said by the Treasury, that ultimately the financial 
relation of the two firms will be equalised, but this is 
clearly not capable of demonstration. Momentary con- 
sideration only is required to show that a grave injustice 
which may be ruinous, will be inflicted on the first firm, 
and that it will stand a good chance of being crippled in 
competition with the second firm when the war comes to 
an end.” 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Strong Market. 


THERE was a full attendance on the Iron Ex- 
change on Tuesday, and business in all departments was 
quite up to the average. In pig iron hematite again 
registered an advance, and for foundry sorts there were 
higher asking prices. This was especially marked in 
Lincolnshire brands, which advanced sharply, but there 
was very little available, and this applies more or less to 
Derbyshire and Staffordshire sorts. Finished iron and 
steel showed little change. Manufactured copper was 
quiet, and there was little inquiry. English tin ingots 
were higher. Sheet lead unchanged. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 84s.; 
Staffordshire, 76s.; Derbyshire, 79s. Middlesbrough, open 
brands, 84s. Scotch (nominal): West Coast hematite, 
132s. 6d.; East Coast ditto, 130s.—both f.o.t. Finished 
iron: Bars, £13 to £13 5s.; Lancashire hoops, £15 to 
£15 10s.; Staffordshire ditto, £14 to £14 10s.; sheets, £13 
to £13 15s. Steel: Bars, £13 15s. to £14 5s.; steel hoops, 
{15 to £15 5s.; boiler-plates, £12 to £12 10s.; plates for 
tank, girder, and bridge work, £11 5s. to £11 15s.; cold 
drawn steel, £20 ; steel.angles, £12 10s. per ton (minimum) ; 
English billets, Bessemer basic, £10 to £11 (minimum) ; 
rolled steel joists, Association price £10, open market £11. 
Copper: Sheets, strips, &c., £112 per ton, small lots 144d.; 
rods, £112 per ton, small lots 14}d; tough and best 
selected ingots, £95; copper tubes, 14}d.; solid drawn 
brass tubes, 14}d.; condenser tubes, 16d.; condenser plates, 
I4d.; rolled brass, 13§d.; brass turning rods (nominal) ; 
brass wire, 13§d.; yellow metal sheets, 13d.; rods (nominal). 
sheet lead, £33. English tin ingots, £171. 


Lancashire Coal. 


There was only a moderate attendance on the 
Coal Exchange. Demand for house coal was fair, but 
supplies were scarcely equal to demand, and prices were 
firmly maintained. Inquiry for slack and engine fuel 
keeps strong. Shipping and bunkering coal maintained 
normal demand. General quotations: Best Lancashire 
house coal, 21s. 10d. to 23s.; good medium ditto, 20s. 4d. 
to 2is. 2d.; domestic fuel, 17s. 7d. to 18s. 7d.; screened 
ee coal, 15s. to 16s. 6d.; slack, 12s. to 14s. per ton at 
1€ pit. 


Manchester Water. 


_ A revision of the charges for water supplied by 
the Corporation in order to raise the income of the water- 
works department to £29,000 per annum is under con- 
sideration. It is suggested that the minimum price be 
raised from 4. 85d. to 6d. per 1000 gallons, with a maximum 
of 2s. per 1000 gallons. The Committee is also contem- 
plating the bringing into Lake Thirlmere of all the water 
now flowing from the watershed on the eastern side of the 
lake into St. John’s beck, north of the embankment. For 
this purpose the Committee proposes to ask the City Council 
for leave to borrow £30,000 to pay for the work, subject, 





of course, to the consent of the Treasury. The position 
of Manchester water supply is at present the subject of 
some uneasiness on the part of the Waterworks Department 
owing to the very low condition of the lake, which has 
been brought about by the abnormally dry summer and 
autumn in the Lake District. Some days ago the amount 
of water available from this source was only equal to 
about fifty days’ supply. 


The Electricity Supply. 


Owing to the great increase in the demand for 
electricity for lighting and power, the Electricity Com- 
mittee is recommending the City Council to adopt a tem- 
porary measure of relief pending the erection of the new 
power station at Barton. This scheme is to instal one 
of the 15,000 kilowatt turbo-generators temporarily at the 
Stuart-street station in place of a reciprocating engine and 
generator of 3750 kilowatt capacity. 


The Making-up and Packing Trade. 


One of the local industries which has suffered 
severely owing to the war is that of making up and packing. 
The packing trade is one of considerable importance. 
For export the textile goods produced in the Manchester 
area require to be condensed into the smallest possible 
compass, and must be protected from damage by the 
weather and other causes. This requires hydraulic presses, 
which are usually operated by pressure supplied by the 
Corporation mains. During the past year exports to many 
countries have been entirely suspended, and had it not 
been for the large number.of Government contracts placed 
in Manchester for the packing of hay and clothing, packing 
houses would have been in a very bad way. — Their diffi- 
culties have also been increased by the conditions imposed 
by the railway and shipping companies, and the extremely 
high cost of all packing materials, which in some instances 
is twice that of two years ago. Unfortunately, there 
is little hope for any considerable amelioration of the 
existing state of things. 


Barrow-in-FurNEss, Thursday. 
Hematites. 


There is a brisk state of affairs throughout this 
district in the iron trade. Makers are experiencing a full 
demand for their iron, and the whole of the output is going 
into prompt use, largely at steel and other works in the 
district. The requirements of those engaged in making 
munitions of war are very extensive, and they are taking 
heavy deliveries of high-class metal. The price of this 
iron is firm at 150s. per ton, and parcels of mixed numbers 
of Bessemer iron are quoted at 130s. per ton. Warrants 
are at 115s. per ton. The tendency is for these rates to 
increase. Makers hold some good orders, and the general 
prospect is for a long continuance of this briskness, and 
if only a fuller supply of labour could be obtained and 
additional supplies of raw material, the output of iron 
could be increased further, and the iron made could easily 
be disposed of. 


Iron Ore. 


For iron ore there is a very brisk demand on local 
account, the wants of smelters being very considerable. 
An increased ouput is being made to meet the larger 
demand, and at the same time on general home account the 
request is well maintained, particularly for the best classes 
of iron. Prices are firm, with good average qualities of 
native ore quoted at 26s. to 30s. per ton net at mines, and 
Hodbarrow qualities are at 40s. per ton. The demand 
for Spanish ores is steady, with the quotation running from 
26s. to 30s. per ton delivered to West Coast furnaces. 
Last week a cargo of 5650 tons arrived at Barrow from 
America. 


Steel. 


There is a fair amount of activity in the steel 
trade so far as commercial sorts are concerned. The 
activity is marked in the branches on munitions of war, 
the demand for which is heavy all the time. At Barrow 
the rail mill is working, the foundry is busy, as are the hoop 
mills, and billets are occupying much attention. There 
is, however, nothing being done in the plate mills, which 
have been idle since the spring of this year on account 
of the shortage of labour, &c. For rails the inquiry is 
easy. Heavy sections are quoted at £10 5s. to £10 10s. 
per ton, with light sections at £10 15s. to £11 5s. per ton, 
and heavy tram sections are at £10 15s. per ton. Billets 
are steady at £9 10s., and hoops are at £15 5s. per ton. 
Ship plates are idle at £11 to £11 2s. 6d., and boiler-plates 
are at £12 5s. to £13 per ton. 


Shipbuilding and Engineering. 


These trades are even busier and additional men 
to the number of a few thousands are expected in Barrow 
shortly, and a whip round is being made in order to find 
lodging for them, all classes of the community being 
appealed to to lend a hand. 


Fuel. 


There is a good demand for coal, which is at 
22s. 6d. per ton, and East Coast coke is quoted at from 
30s. to 36s. per ton delivered, and is in strong request. 
Lancashire coke is quoted at 29s. per ton, delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Conditions. 


GREAT activity prevails in the Northern indus- 
tries and particularly at the works engaged in the pro- 
duction of munitions. The demands from the War-office 
are becoming more and more insistent, and conditions 
at the factories are becoming more and more acute as time 
goes on. Every possible arrangement or readjustment 
is being made in order to. facilitate outputs, and manu- 
facturers are receiving great assistance from the Munitions 
Department. 





Cleveland Iron Trade. 


The position in the iron trade continues very 
strong. Most producers are now committed up to prac- 
tically their full capacity, and when the needs of the local 
works have been satisfied there is & comparatively small 
surplus available for the market. As a result, withdrawals 
continue to be made from the public store. During the 
past week 1100 tons have been withdrawn, reducing the 
total to 126,530 tons. Values of Cleveland pig continue 
to advance. The trade position, however, more than 
justifies the advanced quotations, and although some 
speculative fluctuations are inevitable with prices at their 
present level, no serious reaction is at all probable while 
the costs of labour and material continue to be so high. 
Indeed, No. 3Cleveland pig at 72s. to 73s. barely represents, 
in present conditions, any margin of profit to the maker. 
The shipments of pig iron from the Cleveland district 
during November showed a marked falling off as compared 
with the previous month, owing in a large measure to the 
great difficulty experienced in arranging tonnage. The 
total was 48,036 tons—44,382 tons abroad and 3654 tons 
coastwise—as against 61,815 tons—5129 tons coastwise 
and 56,686 tons abroad—in October. The most notable 
feature of the month’s shipments was the big export to 
France, which took no less than 23,486 tons, or nearly 
half of the total export. Italy was the second largest 
customer, with an import of 9192 tons, whilst Sweden 
took 5472 tons, Japan 3783 tons, and Norway 1411 tons. 
Business on the market has been on the quiet side this 
week, there being no pressure to sell on the part of makers, 
No. 3 G.M.B. Cleveland pig is generally quoted at 72s. 6d., 
No. 1 being 76s. 6d., No. 4 foundry 72s., and No. 4 forge 
71s. 3d. 


Hematite Pig Iron. 


The past week has seen no change in the conditicn 
of affairs in the East Coast hematite pig iron trade. 
Enormous orders for iron are held at every works in the 
district, and much more iron could readily be disposed of 
than it is possible to make under existing circumstances. 
The whole of the output is going into immediate con- 
sumption. Local steel works account for a good deal of 
the output, but in addition to that demand there is a full 
request on the part of users all over the country. Makers 
are not in a position to accept any of the orders now being 
offered, which are chiefly for prompt deliveries, for the 
reason that their make has been fixed up for some time. 
Under these circumstances makers are very independent, 
and some of them do not care to quote at all. Nominally, 
East Coast mixed numbers of hematite are 127s. 6d. to 
130s. 


Iron-making Materials. 


Great strength characterises the foreign ore trade. 
Quotations continue to advance owing to the rising freight 
rates. This week the freight from Bilbao to Middlesbrough 
has risen to 18s. 6d., as against 17s. 3d., which was the 
last reported fixture. Sellers accordingly have advanced 
the quotation for best Bilbao Rubio of 50 per cent. quality 
to 35s. ex ship Tees. A good deal of business has been 
put through recently on a freight basis agreement between 
seller and consumer. The imports of foreign ore into the 
Tees during November totalled 197,928 tons. The coke 
position appears to be getting increasingly stringent. 
All descriptions are scarce and the pressure for supplies 
is very great. Good medium furnace kinds are quoted 
at 33s. delivered at the works. 


Manufactured Iron and Steel. 


The past week or two has witnessed many advances, 
most of them representing a considerable percentage on 
the selling prices of finished iron and steel products. This 
step has caused little surprise, seeing that makers have 
to recoup themselves for big increases in the price of fuel 
and raw materials, to say nothing of the higher costs 
resulting from wage advances. Yet, in spite of the high 
wages that are being paid, there is still some dissatisfaction 
among certain sections of workmen engaged in the steel 
trade. The employers freely recognise the justice of the 
men’s demand for higher rates of remuneration at a time 
when the cost of living is so abnormally heavy, but the 
extent of the increases which are being asked almost 
takes away one’s breath. This week the steel smelters, 
who are undoubtedly the best paid workers engaged in 
the steel trade, have put in an application for an advance 
of no less than 50 per cent. Such a demand is unreason- 
able, and, as may be imagined, the matter is causing 
anxiety throughout the trade. Nearly all the works are 
now wholly engaged on Government orders and are State 
controlled. An immense tonnage of steel is being turned 
out, and at quite a number of places extensions and addi- 
tions to plants are in progress for adding to the output. 
In addition to the extensive wants of the home Govern- 
ment, large orders are in hand for France, Russia and Italy. 
All sectional and light materials are )ractically com- 
mandeered, with the result that no inquiries on private 
account are being looked at. With the demand what it 
is, and hematite scarce and bounding up to really extra- 
ordinary values, fancy prices are being quoted. Con- 
siderable strength also characterises the finished iron 
trade, and the works are running at their utmost capacity. 
The following are among the principal market quotations : 
Common iron bars, £12 to £12 2s. 6d.; best bars, £12 7s. 6d. 
to £12 10s.; best best bars, £12 15s. to £12 17s. 6d.; packing 
iron, £8 10s. to £9 ; iron ship angles, £12 ; iron shipplates, 
£11; iron girder plates, £10; iron ship and girder rivets, 
£13 10s. to £13 15s.; steel bars, basic, £13; steel bars, 
Siemens, £13; steel ship plates, £11; steel boiler plates, 
£11; steel ship angles, £11 15s.; steel sheets, singles, 
£12 10s. to £12 12s. 6d.; steel sheets, doubles, £12 15s. to 
£12 17s. 6d.; steel joists, £11; steel hoops, ordinary 
gauge, £11; steel strip, £10 15s. to £10 17s. 6d., all less 
the usual 2} percent. Cast iron chairs, £4 7s. 6d. to £4 10s.; 
cast iron pipes, l}in. to 2}in., £7 5s. to £7 15s.; 3in. to 4in., 
£6 12s. 6d. to £6 15s.; 5in. to 8in., £6 7s. 6d. to £6 10s.; 
10in. to 16in., £6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; cast 
iron columns, plain, £7 7s. 6d. to £7 12s. 6d.; floor plates, 
£3 10s. to £3 12s. 6d., f.o.r. at makers’ works. Business 
in galvanised sheets has become very sluggish. 


Realised Prices of Manufactured Iron. 
The Board of Conciliation and Arbitration for 
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the Manufactured Iron Trade of the North of England has 
been advised this week by the public accountants who have 
gone through the manufacturers’ books that the average 
net selling price realised by the firms in the North-East of 
England for the manufactured iron delivered during the 
two months ended October 31st last was £8 19s. 9d., an 
increase of ls. 1d. per ton on the price of the previous two 
months. In accordance with the sliding scale arrange- 
ment, the wages of ironworkers for December and January 
will be the same as in the previous two months. The sales 
for the two months ended October totalled 8031 tons, 
composed of 7147 tons of bars, 832 tons of plates, 49 tons 
of angles, and two tons of rails. There was an increase 
on the previous two months of 1099 tons. The return is 
very satisfactory, and shows that the position of the 
manufactured iron trade is steadily improving. 


Shipbuilding and Engineering. 


All the shipbuilders on the North-East Coast, 
and especially those engaged in the production of high- 
class vessels, continue to be exceptionally busy, and the 
work in course of construction and booked guarantees 
a brisk state of affairs for a long time to come. Many 
of the larger firms are still devoting their energies to naval 
work, but the pressure is not so great as it was a few months 
ago, and several of the smaller yards are now being given 
more scope in the production of merchant vessels. The 
various departments of the engineering trades are exceed- 
ingly busy. A huge amount of work on behalf of the 
Government or the Allies is on the books, and while the 
output is on a considerable scale, extensions are being 
made to existing plant for even greater production.. A 
gratifying amount of employment exists in the bridge- 
building trade, and boilermakers are also very busy. 


The Coal Trade. 

A very active tone dominates the coal market, 
and all qualities show an improving tendency. Producers 
are very fully sold to the end of the year, and merchants 
have only limited quantities on hand, for which they 
indicate enhanced prices. The general outlook is brighter, 
as tonnage is more plentiful and spot loading turns well 
filled. The renewal of some large coal contracts during 
the past week or two shows that the prices arranged under 
the Limitation Act are at the highest statutory level. 
In all cases the prices arranged is 4s. a ton above that 
concluded a year ago, and for coals which are generally 
relied upon for local requirements, owing to the peculiar 
quality of the coal or the favourable situation of the 
colliery, the price may be said to have been kept to within 
a fairly reasonable limit. Even with regard to coals 
which are largely exported, the Limitation Act, backed 
up with licensing and tonnage difficulties, has certainly 
prevented the price from responding to the full extent of 
the huge demands. With a reduced output, many 
collieries find it very difficult to supply contract require- 
ments up to the specified time. The needs of manu- 
facturing firms engaged on munitions are having primary 
consideration, and special efforts are being made to give 
adequate deliveries to the railway companies. This week 
best Northumberland steams have changed hands at 20s., 
and this is now the minimum quotation. Second steams 
are also firm, but steam smalls remain in excessive supply, 
and are weakly held. The Durham section is stronger, 
and practically all grades realise higher figures. Best 
gas coals are firm, and special grades advanced Is. per 
ton. Coking coals are in brisk demand and firm. Foundry 
coke is scarce and strongly held, whilst gas coke is plentiful 
and barely steady. Quotations :—Northumberlands : Best 
Blyths, 20s.; second Blyths, 17s.; unscreened, 15s. 6d. to 
16s.; best smalls, 10s. 6d. to 11s.; households, 20s.; bunkers, 
16s. to 16s. 6d.; Tyne prime steams, 19s. to 19s. 6d.; Tyne 
second steams, 17s.; special Tyne smalls, 12s. 6d. to 13s.; 
ordinary smalls, 10s. to 10s. 6d. Durhams: Best gas, 
19s. 6d.; second gas, 17s. to 17s. 6d.; special Wear gas, 20s. 
to 2ls.; smithy, 17s. to 17s. .6d.; coking, unscreened, 17s. 
to 17s. 6d.; coking, smalls, 16s. 6d. to 17s.; ordinary 
unsereened bunkers, 16s. 6d. to 17s.; best bunkers, 17s. 6d. 
to 18s.; foundry coke, 34s. to 36s.; gas coke, 26s. to 28s.; 
furnace coke, 33s. to 34s. 








SHEFFIELD. 
(From our own Correspondent.) 


Raw Material and State Control. 


One of the features of the past few weeks has 
been the extraordinarily rapid advance of raw material 
prices—the term ‘‘raw materials” being used in its 
widest sense, to include billets and bars, which are really 
the raw material for many manufacturers. Common 
irons are rather exceptions, but hematite pig iron and 
low-phosphorus irons have been bounding upward in a very 
confident manner. Presumably, the reason for this is to 
be found primarily in the fact that a serious labour 
shortage is being experienced in the native ore mines, 
whilst the bottoms available for bringing foreign ores 
from Spain and Sweden tend to become more and more 
limited. Added to these difficulties is that created by the 
constantly-increasing demand from steel smelters, who are 
employing their utmost energies in an endeavour to swell 
the output from the steel furnaces. These advancing 
quotations may be consistent with the ordinary laws 
governing supply and demand, but I have heard the 
question raised of late whether the Government ought 
not to step in and put a limit upon raw material prices. 
Those who argue that such a step should be taken by the 
Government point to the fact that apparently good 
precedents have been set up in the case of coal and 
of tungsten. An examination of the position, however, 
will show the fallacy of the contention. We are in the 
fortunate position of being able to produce all the coal 
we require, with a fairly deep margin for export, and, 
except to a negligible extent, for which proper provision 
has been made, the wolfram ore required for tungsten- 
making is obtainable within the Empire. That is to say, 
there are sufficient ascertained reserves of wolfram within 
the British Empire to supply the needs of the Empire 
and to leave a good percentage for export to other 
countries. 


of the price of those two commodities is a fairly easy 
proposition, for where—in the case of tungsten—foreign 
ore had to be dealt with a moderate sliding scale could 
be arranged regarding tungsten prices according to the 
extra cost per unit for foreign ore employed in manufacture. 
But when you come to pig iron, quite different cireum- 
stances prevail. For some of the best brands of foreign 
hematite iron ores, such as Spanish rubio and Swedish, 
are employed in very important quantities. Obviously, 
we cannot place any limit upon those ores, the prices 
of which must wholly depend upon the law of supply 
and demand as between country and country. If the 
British Govenment debarred pig iron makers from raising 
their quotations beyond a given figure, and if those makers 
were consumers of foreign ores which were rising in value 
makers would simply have to close down. The only 
possible alternative would be to refuse to pay the figure 
asked by the foreign seller. That, of course, would have— 
could have—only one result. He would turn to America 
or other countries, which are only waiting an opportunity 
to snap up these ores without spending over-much time 
in disputing about a shilling or so aton. For that reason— 
if for no other—there will always be a difticulty, practically 
an insurmountable one, in the State regulation of the 
price of raw materials for iron and steel making, except 
where native ores only are used. Even then, how could 
the Government make fish of one and flesh of another ? 
And, of course, upon that question depends also, to a 
greater or less extent, that of bars and billets, though 
in the case of the former—made from common irons—the 
difference between the quotations of Derbyshire iron 
and ‘Crown’ bars—about 70s. and £12 net—looks 
absurdly wide. These bars do not appear to be under any 
great demand at the moment, and most bar mills are 
heavily engaged in rolling shell steel ; otherwise I fancy 
this might be a point to which greater attention would 
be drawn. 


Looking to the Future. 


There can be no longer any doubt that the minds 
of manufacturers are becoming very exercised as to the 
course of private trade after peace has been signed. This 
is largely the result of the propaganda work carried on of 
late by means of earnest, searching articles—such as those 
by THe ENGINEER’s special commissioner and in other 
papers. The gradual disappearance of ordinary business 
before the advancing demands of war material is making 
firms think seriously of the future. No one can obviate 
it, of course, under existing conditions, but the fact 
remains that markets that have taken years to cultivate 
have had to be quietly dropped overboard—jettisoned 
through the stress of war. Various means of restoring 
these markets at the earliest possible moment are being 
discussed here, as well as of adding new and important 
markets, and tightening our hold upon markets which for 
some time before the war had been only loosely held. 
There seems a consensus of opinion that in anything that 
may be done as much as possible should be made of the 
unique position the Allies are in for dictating terms in the 
trade war which will inevitably follow the close of the 
present hostilities. The alliance must not end with the 
signing of peace. The ample evidence adduced that 
Germany, by fair and foul means, is preparing even now 
to re-assert herself industrially is a warning which should 
find the Allies fully armed when the moment comes to 
act. There will be no excuse on this occasion for a shortage 
of that kind of equipment and ammunition required for 
industrial warfare. Discussing this question with me the 
other day, the managing director of a big steel firm with 
large foreign connections expressed his warm approval 
of a proposal made recently, viz., that a special tariff 
should be placed against German imports into any of the 
Allied countries after the war of 4 per cent. for every 
month the war lasts. That might, he thought, act as a 
corrective of any false hopes Germans may be entertaining 
as to re-entering Allied markets unfettered, and to that 
extent might conceivably aid in hastening the signing of 
peace. Unless Russia and our own Colonies have very 
short memories, German chances of rehabilitation in 
those important markets—markets for which we ourselves 
could comfortably cater—should be very poor indeed. 
At any rate, now is certainly the time to look ahead and 
to be preparing for our industrial future. Referring just 
above to the State and the steel works, I mentioned that 
nothing further could be done in the way of improving 
private trade under existing circumstances. That is 
quite true, but IT still believe—and I am not alone in the 
belief—that it would be possible and, indeed, a wise 
course, for the Government to take under ifs wing for the 
period of the war the whole of the steel works, govern 
the output. and allow a definite margin for private trade. 
This should give an impetus to the supply necessary for 
war requirements and afford a measure of stability and 
assurance to general business, which would be a valuable 
aid to the export side of the nation’s trading account, 





Round the Works. 


It has become proverbial here that it is easier to 
lose a man by enlistment than it is to secure his restoration 
to the ranks of industry, though since my previous letter 
quite a step forward has been taken in that direction. 
It is understood that large numbers of men, such as those 
skilled in forge and mill work and in the making of engineers’ 
tools, files, &c., are being returned from the colours, and 
that Sheffield’s share will be on fairly generous lines. To 
this question, however, in one or two aspects, I may refer 
next week. In the meantime, whatever assistance is forth- 
coming in the way of augmenting staffs of skilled men will 
be very welcome, for such help is sorely needed. There is 
now, of course, a long list of “‘ controlled’ firms in this 
district, though it would surprise no one if the number were 
added to pretty considerably before very long. Since July, 
when the first of these ‘‘ controlled ” firms was announced, 
enormous extensions have been made, but probably the 
largest of them are still in hand, but rapidly nearing 
completion. The ultimate output of munitions from here 
must be stupendous. File makers continue to figure 
amongst those departments of the steel trade that are 
feeling severest pressure, and included in the latest Govern- 
ment orders is one for over 1,250,000 files of various sizes 
for the War-office. New oversea business includes tools 


—<$—<——— 


for Hamilton, Ottawa, Rangoon, and Catania, saws for 
Alexandria, Grand Canary and Calcutta, electro-plate for 
Colombo, sheep shears for Punta Arenas and Louisville 
files for Pireus, twist drills for Archangel and Cairo, and 
knives for Malta. 


Sheffield Firm’s New Name. 


Certainly the most interesting event in the steg] 
trade this week is the announcement, which I am able to 
make officially, of a change of name by one of the oldest 
firms in the industry. As from Thursday morning 
(yesterday) the old well-known style of “‘ Seebohm and 
Dieckstahl,”” Dannemora Steel Works, Wicker and 
Broughton-lane, Sheffield, gives place to a new title, 
** Arthur Balfour and Co., Limited.” This change, which 
marks the jubilee year of the firm’s existence, had been 
in contemplation years before the war commenced, though 
undoubtedly the present step was hastened by reason of 
the very natural objection entertained generally for any 
name with a German appearance about it. It is twenty 
years and more since the founders of the business died, and 
Mr. Arthur Balfour, who has a twenty-eight years’ connec. 
tion with the firm, has been managing director for a very 
long time. All the directors are British, and the shares 
are all British held. On the outbreak of war, Mr. Balfour 
became one of the industrial advisers to the Treasury, 
and at present he is on the Royal Commission on Railways, 
is a member of Mr. Lloyd George’s Advisory Committee 
on Munitions, and is also on the local Munitions Com. 
mittee. These are only a few of the positions he occupies. 
Mr. Balfour is Consul for Belgium and Vice-Consul for 
Denmark. 


Pig Iron and Billets. 


In raw materials the sensation of the week has 
been the remarkable rise in common irons, there having 
been a jump of fully 5s. per ton. For instance, Derbyshire 
makers have put up foundry iron to from 75s. to 7és, 
and forge to about 74s. delivered Sheffield. Lincoln. 
shire quotations have advanced to 80s. for foundry, 78s, 
for forge, and 80s. for basic. The reason for this sudden 
upward movement is not quite apparent, and there are 
some who, in the belief that the advance has been exagge- 
rated, predict an early reaction. That, however, must 
remain to be seen. In hematite pig iron West Coast 
makers are now quoting 138s. delivered Sheffield for 
Bessemer mixed numbers, and East Coast 136s. Shettield 
for mixed numbers, delivery in the second quarter of 1916. 
Almost all these figures, however, must be regarded more 
or less as nominal under prevailing market conditions. 
Special low phosphorus irons are about 155s. 6d. delivered 
Sheffield for West Coast qualities and East Coast quota- 
tions are somewhere in the same neighbourhood. Basic 
billets are round £12, acid billets are quoted £13 10s. to 
£14 for Bessemer, and £15 for Siemens, and special Siemens 
high carbon billets are about £18 10s. Swedish billets 
are very dear to buy. 


Fuel. 


The steam coal market keeps very strong, collieries 
being well placed for orders both for inland and shipment. 
The local demand continues steadily to expand and works 
cannot obtain extra supplies on the open market with 
the same freedom as a short time ago. Shipments are on 
an active scale, the Humber ports especially taking good 
tonnages for export to allied countries, while there is a 
fair amount of business at the Mersey ports. Small fuels 
are in exceptionally large demand, with only a very limited 
tonnage on offer on the open market, the competition to 
secure it being, naturally, keen. Prices are firmly held 
all round, but quotations for steam coal are about un- 
changed. Some collieries can only fulfil contract deliveries. 
Current quotations are, per ton at pits, as follows :—Best 
South Yorkshire hards, 16s. 9d. to 17s. 6d.; best Derby- 
shire hards, 16s. 9d. to 17s.; second quality, 15s. to 15s. 9d.; 
steam cobbles, 15s. to 15s. 9d. 








SCOTLAND. 
(From our own Correspondent.) 


The Trade Position. 


WHILE numerous readjustments and rearrange- 
ments have been made in trade circles within the past 
few months, the actual trade position shows little or no 
change—at least, so far as the iron and steel and kindred 
trades in Scotland are concerned. Indications still point 
to a gradual reduction of private business to an absolute 
minimum, the effective Government control becoming 
more apparent day by day. It is, of course, recognised 
that to a certain extent this state of affairs is unavoidable 
owing to the fact that during war irregularities will in- 
evitably prevail, but at the same time the loss of ordinary 
merchant business is to be deplored at a time like this 
when gold is in such demand and, therefore, it would seem 
that while it is the duty of the works to forward Government 
work at all costs, it is also the duty of the Government to 
protect the smooth running of trade in the home and export 
market. It seems to be a matter of great importance that 
we endeavour to increase our exports to the fullest possible 
extent at present. The direct result of our inability to 
undertake foreign business is seen in the passing into the 
hands of American producers of a considerable amount of 
the trade we used to secure, and if their power of production 
were greater, they would undoubtedly capture other 
markets also, which have been built up by this country 
in the process of years. The question of freight charges. 
too, is becoming of more and more moment. Not only 
is the export trade adversely affected by the present level 
of freights, but the imports of raw ores and other semi- 
manufactured materials are also being interfered with. 
Shipowners can command high freights, and, naturally, 
are taking as much as they can secure. It does not seem 
as if the maximum height had as yet been attained in 
view of the present scarcity of ordinary merchant 
tonnage. 


Labour Affairs. 
Sir George Askwith has announced his award in 








Limit Line not Practicable. 
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miners for an increase of wages. The men’s demand} business been interfered with owing to foggy weather 


was jor 9d. per day, or 18} per cent. on the 1888 
pasis, and Sir George has awarded them an advance 
of od. per day, equivalent to an increase of 
6} per cent, and bringing the average rate of wages 
jn Scotland up to 8s. 9d. per day. This latest award is 
the fourth granted since May last. The ironmoulders in 
the West of Scotland have intimated a demand for an 
advance in wages. The increases asked for are as follow :— 
gd. per hour on hourly rates, 9s. per week where wages are 
naid by the week, and 20 per cent. to pieceworkers, The 
Associated Ironmoulders are connected with the Federation 
of lngineering and ‘Shipbuilding Trades, the Clyde 
District Committee of which is endeavouring to secure 
advances for engineering workers in the West of Scotland, 
and it was considered advisable that the central Lron- 
moulders should combine with the Associated organisation 
in making @ request for an advance in moulders’ wages. 


Timber. 


Considerable activity exists in the timber trade 
in Scotland at present. The demand for spruce is the 
chief feature, while there is a fairly satisfactory movement 
in other woods. While imports are heavy, these are 
being well cleared notwithstanding the high rate of prices 
asked. Latest arrivals included a cargo of teak from 
Rangoon, and pine and spruce from Canada. 


Shipping. 


Shipping at Glasgow continues fairly good under 
the circumstances, exports and imports, without special 
feature, being well up to recent average. ‘There is still 
at times considerable congestion at loading stations due 
to inadequate supplies of tonnage, and the position is not 
improved by the Admiralty restrictions on sailings. It 
seems impossible to supplement the mercantile marine 
at present by the construction of new carrying tonnage, 
and it remains to be seen whether the Admiralty will 
relieve the situation by releasing a number of vessels or 
a section of the shipyards from naval work. Several 
steamers have changed hands during the last week or 
two, and the following fresh sales have been reported :— 
Messrs. J. Gaff and Company, Glasgow, have sold their 
screw steamer Malinche, 3150 tons, built in 1906 by 
Messrs. Osborne, Graham and Co., Sunderland, to 
Messrs. Hugh Hogarth and Sons, Glasgow, for about 
£42,000, and also their steamer Amphion—at present 
interned in the Baltic—same deadweight capacity, to the 
same firm, for about £23,000. The steel screw steamer 
Cambrian King, owned by Messrs. Wylie, Ross and 
Company, of Glasgow, has been sold to British buyers 
for about £60,000. She has a carrying capacity of 6000 
tons, and was built in 1898. Messrs. Chas. Salveson and 
Company, Leith, have purchased from Messrs. Babtie, 
Weir and Glasgow, their steamer Overdale, 6000 tons, 
built in 1903, the purchase price being about £52,000. 
When Messrs. Lang and Fulton sold their barque East 
African four years ago for about £3600, they no doubt 
secured the highest price then obtainable, and it indicates 
the remarkable advance in even sailing ship values that 
she fetched no less than £14,500 the other day, the buyer 
being a Norwegian. 


Pig Iron. 


The outstanding feature in the Scotch pig iron 
trade is the strength of hematite. The demands for 
this quality are very large, and additional furnaces 
producing ordinary. qualities are being adapted for the 
manufacture of steel-making iron. Scotch hematite is 
now quoted about 125s. per ton. Ordinary qualities also 
show improvement, and values are firm. The number 
of furnaces in blast in Scotland is still seventy-one, being 
one fewer than at the corresponding period in 1914. 
The warrant market again showed considerable activity 
during the past week, the total turnover amounting to 
25,000 tons. Prices advanced sharply, Cleveland iron 
closing at 72s. 74d. per ton cash buyers, a gain of 2s. 14d. 
per ton on the week. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 8Is. ; No. 3, 
80s.; Govan, No. 1, 8ls. 6d.; No. 3, 80s.; Carnbroe, 
No. 1, 84s. 6d.; No. 3, 80s. 6d.; Clyde, No. 1, 86s. ; 
No. 3, 81s. ; Gartsherrie, No. 1, 88s. 6d. ; No. 3, 82s. 6d. ; 
Summerlee, Calder and Langloan, Nos. 1, 87s. 6d.; 
Nos. 3, 82s. 6d. ; Glengarnock, at Ardrossan, No. 1, 87s. ; 
No. 3, 828 ; Eglinton, at Ardrossan or Troon, No. 1, 82s. ; 
No, 3, 81s.; Dalmellington, at Ayr, No. 1, 86s.; No. 3, 
84s.; Shotts, at Leith, No 1, 87s. 6d.; No. 3, 82s. 6d. ; 
Carron, at Leith, No. 1, 88s. 6d. ; No. 3, 83s. 6d. per ton. 


Finished Iron and Steel. 


Steelmakers report no change in conditions. 
Works are busily employed, and great pressure exists for 
delivery of steel on Government account, particularly 
steel for shell bars. Ordinary home business is quiet, but 
the export inquiry is fairly satisfactory. Black sheet 
makers have plenty of orders on hand, but outputs are 
heing curtailed owing to irregular supplies of raw materials 
and a scarcity of railway wagons. About £14 per ton 
less 24 per cent. is the Glasgow warehouse price for 7 
to Il b.g. Malleable iron makers are as busy as ever, 
and are working under strong pressure in both their iron 
and steel departments. ‘‘Crown”’ iron bars are quoted 
{12 to £12 10s. per. ton, less 5 per cent. ; mild steel bars 
about £14, and Siemens-Martin bars about £14 10s. per 
‘on for home delivery. 


Wages in the Iron Trade. 


Mr. John M. Macleod, C.A., Glasgow, has inti- 
mated to the Manufactured Iron Trade Conciliation and 
Arbitration Board that the average net selling price is 
{9 5s. 1i?d. per ton, which means an increase of 74 per 
cent. in the wages of workmen, 


Coal. 
The recent strong position in the Scotch coal 
trade is well maintained all round, and the returns for the 
week would have been even more satisfactory had not 





causing a detention of railway wagons and steamers. 
In the West of Scotland all qualities of round coal are in 
active demand, with splints the chief feature. Smalls, 
too, are an active market, and values are firm all over. 
Conditions in the Fifeshire coal trade are in a similar 
position, with screened navigations and first-class steams 
the outstanding qualities. Business in the Lothians is 
decidedly brisk, and collieries have very little free coal and 
fair notice is required in respect of any quality. The 
aggregate shipments from Scottish ports during the past 
week amounted to 193,959 tons, compared with 181,685 


-in the preceding week and 233,156 tons in the corresponding 


week of last year. Ell coal is quoted, f.o.b. at Glasgow, 
18s. 3d. to 18s. 6d.; splint, 19s. to 25s.; navigations, 
19s. 6d. to 21s. 6d.; steams, 15s. 6d. to 17s. 6d ; treble 
nuts, 18s. 6d. to 18s. 9d.; doubles, 18s. 3d. to 18s. 6d. ; 
singles, 17s. 3d. to 17s. 6d.; best screened navigation 
coal, f.o.b. at Methil or Burntisland, 23s. to 24s. 6d. ; 
first-class steams, 20s. to 20s. 6d.; best steams, f.o.b. at 
Leith, 18s. 3d. to 18s. 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


A very different complexion has come over the 
coal trade since writing a week ago. The market has 
turned to an extent that even the greatest optimist dared 
not predict, although anticipations were general that 
things would be better in December. Coals of all deserip- 
tions are well booked up, and the effect of spasmodic 
stoppages at various collieries on the non-unionist question 
is calculated to help to stiffen values, although at the 
same time they cause anxiety to shippers interested in the 
particular coal of which production is temporarily 
stopped. It is a sign that coals are going better that 
freight rates have stopped their upward course and have 
even as regards short trades, weakened. It is only on rare 
occasions that coals and freight rates harden simultane- 
ously, but seeing that freight rates have had such an 
extraordinary rise, it was not to be expected that they 
would continue upward with coal values appreciating. 
The appearance in the market of Greek tonnage has no 
doubt influenced the freight market adversely from the 
point of view of shipowners. Views of traders are not 
very sanguine regarding the Government scheme, and 
local shipowners manifest some disappointment at the 
way in which the Committee which licenses vessels to 
trade between foreign countries is dealing with applica- 
tions. There is much uncertainty existing because, 
although a vessel may be licensed, this does not make her 
immune from requisition by the Government. Under 
any circumstances the chances are that if owners have a 
large proportion of their fleet trading to this country, 
there are likely to be good supplies at home early in the 
new year, despite the fact that Greek tonnage is being 
chartered westward to replace the tonnage coming home, 
and thus pick up the high freights that will undoubtedly 
be offering from America. Freight rates for the Bay 
and coasting trades are already easier. This may be 
due more probably to the difficulty of stemming, but it 
is very weleome if only from the point of view of our 
French Allies’ interests. 


Supplies for France. 


There are a number of coal contracts running 
for the supply of the French railways, and the terms of 
these provide that if freight rates exceed a certain figure 
the excess shall be borne by the French railways. The 
enormous rates which have ruled during the past month 
or two have as a consequence cost the French railways 
very dearly. In the case of anthracite coals it is reported 
that these qualities cost in Paris between £6 and £7 per 
ton, which is out of all reason. This, it is true, is not 
wholly due to the price of the coal on this side or the 
freight rate, because delivered at Rouen the c.i.f. price 
would be about £4, to which must be added the cost of 
carriage from Rouen to Paris. 


Anthracite Duff. 


The Secretary of the Swansea Chamber of Com- 
merce has communicated with the War-office suggesting 
that a more general use should be made of anthracite 
“duff ’’ mixed with other bodies for the braziers in the 
trenches. This mixture has been used for genera- 
tions in West Wales. The War-office has asked for a 
sample of the fuel, which has the advantage of being 
smokeless and giving out intense heat Furthermore, 
while anthracite nuts are quoted at 48s. a ton and make 
150f. in Paris, ‘* duff’ can be obtained at Swansea from 
3s. to 4s. per ton. 


Contract Business. 


The improvement in the general state of the coal 
market has brought in its train renewed interest in the 
demand for supplies of coals over 1916. Recently, when 
business was bad and values were low, in fact, below 
current year’s contract prices, buyers naturally did their 
best to fix up contracts over next year, but the coal- 
owners without exception withstood all attempts to do 
business ahead. They firmly declined to look at the 
offers of buyers, and named figures from 5s. to 7s. above 
the present year’s prices. The result was that nothing 
was done during the recent period of acute depression 
Now, however, that the market has been recovering, 
buyers have been inquiring more persistently, and a fair 
amount of business has been arranged over 1916 on the 
terms of the owners’ demands, the owners contending 
that their high prices were justified by their abnormal 
costs. One thing that has operated in favour of the 
coalowners has undoubtedly been the fact that outputs 
are much reduced and may be further curtailed, and 
this has caused a certain amount of nervousness among 
contractors that if they delayed arranging for their 
supplies they might find themselves too late to book at all. 
In the case of one leading firm producing ordinary second 
Admiralty quality coal, it has sold over 1916 at 24s., 
which is 6s. above the current contract price. It has, 





however, only allowed contractors 50 per cent. of their 
usual quantity on account of the reduced output, and this 
50 per cent. includes arrears on contract, which will be 
supplied on the basis of the expiring contract price. 
Superior second Admiralty large coals have been sold 
over 1916 at 24s. 6d. and 25s., while in the ease of Mon- 
mouthshire coals ordinary Eastern Valley large have 
been contracted for at 21s., 21s. 6d. and 22s., the last 
figure representing an increase on current contracts of no 
less than 6s. 6d. per ton. Western Valley large coals 
have been sold at 22s. In comparison with other busi- 
ness this is regarded as a low figure, and higher prices are 
now asked. Several collieries decline to entertain business 
over next year until nearer the end of this year, when they 
fully believe that the conditions will assist them in getting 
more easily the figures they want. So far comparatively 
little has been done in small coals. In one case 18s. has 
been paid for best bunker smalls, but this is regarded as 
special business Other sales have been at 15s. 6d. and 
16s., which is nearer market ideas. Patent fuel, although 
meeting with a moderate inquiry over 1916, has not been 
contracted for largely. Business, however, has within 
the past week been done by a Cardiff firm of fuel makers 
at 28s. per ton f.o.b. 


Foreign Coal Exports. 


Coal shipments foreignwise from South Wales 
ports last week fell short of the corresponding period of 
a year ago, although better results had been expected 
seeing that tonnage supplies had improved. The total 
dispatched from the ports of Cardiff, Newport, Swansea 
and Port Talbot was 382,584 tons, or 15,611 tons less 
than the figure twelve months ago. From the port of 
Cardiff alone shipments amounted to 211,498 tons, as 
against 251,881 tons, a decline of 40,383 tons. Shipments 
included Genoa 20,560 tons, Leghorn 14,019 tons, Port 
Said 30,746 tons, St. Nazaire 14,542 tons, and South 
American ports nearly 20,000 tons. Newport sent away 
75,380 tons, a decrease of 6157 tons compared with a year 
ago, and Swansea cleared 57,375 tons, or 12,032 tons more 
than a year ago. Swansea sent over 20,000 tons to 
Rouen. The total for Port Talbot was 38,331 tons, an 
advance of 18,897 on the corresponding period of 1914, 
Rouen again being the principal destination with 13,354 
tons. 


Coal Export Licences. 


The recent stagnation in the coal trade was the 
subject of discussion by the Newport Chamber of Com- 
merce a day or two ago, when it was urged that the 
Government should call in a number of business men to 
assist and advise it. It was contended that there was 
too’ much officialdom, with the result that trade was 
strangled. On the question of delays in granting licences, 
a letter was received from Lord Emmott, of the War 
Trade Department, giving some details of the work accom- 
plished. He stated that the work was entirely new to the 
staff, now numbering several hundreds, who were working 
very hard and were breaking down under the strain. 
They were issuing over 2000 licences a day and receiving 
between 4000 and 5000 letters a day. The number of 
papers dealt with daily in the Registry exceeded 10,000. 
If effect could be given to the new proposal which had 
been made for the issue of licences without specifying the 
port of shipment, he hoped it would facilitate business, 
but the proposal could not be adopted without careful 
consideration, especially by the Customs. 


Non-unionism, &c. 


Notices to terminate contracts have run out, 
with the result that there have been several collieries idle 
during the past week on the non-unionist question. As 
many as 5000 men have been on stop in one day. The 
number of non-unionists at some collieries has been small, 
with the consequence that the stoppages have not been 
long, but a number of other pits are likely to be affected 
soon, as notices are due to take effect very shortly. The 
question has arisen in the anthracite district concerning 
the admission of Belgian refugees to the Federation 
without paying an entrance fee. The Executive Council 
of the South Wales Miners’ Federation has considered 
the matter, and resolved that if the refugees satisfy the 
Lodge Committee that they are entitled to transfer as 
unionists, in accordance with the rules and decision of 
the Federation, they shall be accepted without the entrance 
fee. It was, however, decided that no refugees should 
be employed underground, unless they understood the 
language, and a circular to this effect is to be sent to the 
whole of the lodges in the Federation. 


Current Business. 


Current operations have certainly been more 
active, and the past week has seen quite a turn for an 
improved market. Profiting from previous experience, 
shippers have made arrangements fairly early for supplies 
before Christmas, with the result that collieries are much 
better stemmed for December, and it has to be borne in 
mind that colliery salesmen’s books are much more quickly 
filled owing to the fact that their production is lower. 
The tonnage position has also changed for the better. It 
is a very long time since there were close on 250 vessels 
of all descriptions within the port of Cardiff, and although 
there is no pressure, still the supplies more closely approxi- 
mate to the needs of the trade than has been the experience 
for two months. Greek tonnage is being offered more 
freely, and there is not the hesitation about chartering 
it that has been so noticeable recently. As a matter of 
fact, the heavier tonnage supplies have made it quite 
difficult now to get loading berths where, as formerly, 
it was no uncommon circumstance to find tips idle at the 
various docks. Values of almost all classes have firmed 
up slightly, but the tone is good, and sellers confidently 
look for an increase of several shillings per ton in prices 
before the month of December is out. At the present 
time ordinary second Admiralties are quoted firmly at 
20s. for prompt loading, and 21s. for later positions, while 
dry coals, which continue in good demand, are quite Is. 
up upon a week ago. Best drys are worth 24s. to 25s., 
and ordinary qualities, although rather more irregular, 
range from 22s. up to 23s. 6d., as much as 23s. having been 
done. Monmouthshires are particularly steadier, but 
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there has not been quite so much business in them for the 
reason that their outputs are very well booked. In the 
case of best black veins, the supplies on the market are 
quite negligible, and the price is nominally placed at 19s. 
to 20s. Western Valleys are an improved section at 18s. 6d. 
to 19s., while Eastern Valleys command 18s. to 18s. 6d. 
for the best, and 17s. to 18s. for ordinary descriptions. 
There has been more inquiry for No. 2 Rhondda, values 
for large ruling about 16s. to 17s. for prompt loading, 
though for later delivery 18s. is indicated. Washed 
nuts keep very steady, but peas, washed duff and screenings 
are quiet and move off slowly. Small coals are better on 
the basis of 12s. to 13s. for best bunkers and Ils. to 12s. 
for seconds, cargo sorts ranging from 7s. to 8s. 6d. Patent 
fuel, though quiet, remains steady. The contract for 
20,000 tons for the Paris, Lyons, and Mediterranean 
Railways for delivery over the early part of next year 
has been obtained by the Graigola-Merthyr Patent Fuel 
Company, of Swansea, the price not being divulged. 
Pitwood shows no relaxation in value. The market 
is firm at 52s. 6d., some small sales having been effected 
at rather higher figures. 
LaTER. 

The coal market continues to give every evidence of 
increasing strength. Tonnage, although below general 
requirements, and still commanding record freight rates, 
is fairly satisfactory, and collieries being well booked 
decline to look at business except at enhanced prices for 
loading during December. At the present time ordinary 
second Admiralties are 21s., which compares with 17s. 6d. 
a week or so ago, and some sellers indicate higher figures. 
Drys are very steady, and Monmouthshires are quite 
difficult to buy. Best black veins and Western Valleys 
are practically off the market, as coalowners are so well 
booked, and, nominally, values rule from 20s. to 21s. Best 
easterns are quoted at 19s. 6d. to 20s., and ordinary easterns 
from 18s. 6d. to 19s. 6d. Small coals are better, but not 
relatively so firm. Best bunkers were worth 12s. 6d. 
to I3s., and seconds from Ils. 6d. to 12s. 6d., while cargo 
sorts range from 7s. 6d. to 9s. 6d. Operations over next 
year continue to be active. Superior second Admiralties 
have been sold over 1916 at 24s. 9d., and negotiations are 
proceeding for further business at 25s. Best drys are 
reported to have been contracted for at 26s. 3d. In small 
coals one firm has sold 90,000 tons of best bunkers at 16s., 
while superior cargo sorts have been done at 14s. and 15s. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seeonds, nominal ; seconds, 20s. to 20s. 6d.; ordinaries, 
19s. to 20s.; best drys, 24s. to 25s.; ordinary drys, 22s. to 
23s. 6d.; best bunker smalls, 12s. to 13s.; best ordinaries, 
lls. to 12s.; cargo smalls, 8s. to 8s. 6d.; inferiors, 7s. to 
8s.; washed smalls, 13s. to 15s.; best Monmouthshire black 
vein large, 19s. to 20s.; ordinary Western Valleys, 18s. 6d. 
to 19s.; best Eastern Valleys, 18s. to 18s. 6d.; seconds 
Eastern Valleys, 17s. to 18s. Bituminous coal: Best 
households, 23s. to 24s.; good households, 22s. to 23s.; 
No. 3 Rhondda large, 23s. to 24s.; smalls, 19s. 6d. to 
20s. 6d.; No. 2 Rhondda large, 16s. to 17s.; through, 
13s. 6d. to 14s. 6d.; smalls, 10s. 6d. to 11s. 6d.; best washed 
nuts, 25s. to 27s.; seconds, 22s. to 24s.; best washed peas, 
17s. 6d. to 18s. 6d.; seconds, 15s. 6d. to 16s. 6d Patent 















fuel, 22s. 6d. to 25s. Coke: Special foundry, 40s. to 
42s.; good foundry, 36s. to 40s.; furnace, 32s. to 36s. 


Pitwood, ex ship, 51s. 6d. to 52s. 6d. 


Newport (Mon.). 

The tone of the market in Monmouthshires has 
undergone a decided change, and is firmer all round. Busi- 
ness generally has expanded, and although tonnage 
supplies still show considerable room for improvement, 
the position in this respect is healthier, and has given a 
brighter outlook to operations generally. Both large and 
small coals have moved up, with every prospect of further 
advancing. Approximate prices:—Steam coal: Best 
Newport black vein large, 19s. 6d. to 20s.; Western Valleys, 
18s. 6d. to 19s.; Eastern Valleys, 18s. to 18s. 6d.; other 
sorts, 17s. to 18s.; best smalls, Ils. 6d. to 12s.; seconds, 
10s. 6d. to lls. 6d. Bituminoous coal: Best house, 22s. 
to 24s.; seconds, 2ls. to Patent fuel, 6d. to 
24s. 6d. Pitwood, ex ship, 52s. to 52s. 6d. 


DIS 


22s. 


Swansea. 


Tonnage has been none too plentiful with the 
result that there has not been the expansion in business 
as on other markets. Anthracite quotations, however, 
are firm, but prices have not undergone any material 
fluctuation. Machine-made descriptions are very firm, 
but rubbly culm and duff are slow markets and easy. 
Approximate values :—Anthracite: Best malting large, 
36s. 6d. to 37s.; second malting large, 35s. to 36s.; big vein 
large, 36s. 6d. to 37s. 6d.; red vein large, 32s. to 34s.; machine- 
made cobbles, 43s. 6d. to 45s.; French nuts, 47s. 6d. to 
50s.; stove nuts, 45s. 6d. to 47s. 6d.; beans, 32s. 6d. to 
34s. 6d.; machine-made large peas, 19s. to 20s.; rubbly 
culm, 7s. 3d. to 7s. 9d.; duff, 2s. 3d. to 2s. 9d. Steam coal : 
Best large, 19s. 6d. to 23s.; seconds, 17s. to 18s. 6d.; 
bunkers, 12s. 9d. to 15s. 6d.; smalls, 6s. 3d. to 8s. 9d. 
Bituminous coal: No. 3 Rhondda large, 23s. 3d. to 25s.; 
through and through, 19s. to 21s.; smalls, 14s. 9d. to 
16s. 6d. Patent fuel, 21s. 6d. to 22s. 6d. 





Tin-plates, &c. 

There has been great activity in the iron and steel 
industries of South Wales during the past week, while 
the tin-plate trade has also been better. Shipments have 
been heavier and values mark a substantial advance. 
There has been a further joint conference of employers 
and employed in the steel finishing industries. The con- 
ditions arising from the scarcity of steel, accentuated by 
the demands of the Government for several thousand tons 
of Siemens steel per week for France, have occasioned 
considerable anxiety to those interested in the tin-plate, 
black plate, and sheet and galvanising trades. Employers 
and workmen have met, therefore, with a view to adopting 
measures to increase the supply by working week-ends. 
It was agreed that work should be carried on until 10 p.m. 
on Saturdays, and restarted after midnight on Sundays, 
and that the men should be paid time and a-half for the 
eight-hour shifts which they worked. The employers, 





however, did not see their way to grant the double time 
demanded by the men for Sunday labour. Since then 
there has been a further conference between the steel 
workers and their employers for the purpose of arranging 
for Sunday work during the war, and arrangements have 
been satisfactorily concluded. The men have agreed to 
work three eight-hour shifts during the week-end, which 
gives them an interval of ten hours on the Sunday between 
2 p.m. Sunday and midnight. The men are to receive 
time and a-half for one of the shifts and double time for 
the other two shifts. A small committee of three on each 
side has been formed for the purpose of dealing with any 
question that may arise and cause trouble. The following 
are the official quotations from the Swansea Metal Ex- 
change :—Tin-plate and other quotations : I.C., 20 = 14 
112 sheets, 22s. to 23s.; L.C., 28 x 20 x 56 sheets, 22s. 6d. 
to 22s. 9d.; I.C., 28 x 20 x 112 sheets, 44s. 6d. to 45s.; 
I.C., ternes 28 x 20 x 112 sheets, 40s. to 40s. 6d. Galvan- 
ised sheets, 24 g., £24 10s. to £25 in bundles ; block tin, 
£168 per ton cash ; £167 5s. per ton three months ; copper, 
£79 12s. 6d. per ton cash; £79 17s. 6d. per ton three 
months. Lead: English, £29 10s. per ton; Spanish, 
£28 17s. 6d. per ton; spelter, £100 per ton. Iron and 
steel :—Pig iron: Standard iron, 72s. cash, 72s. 34d. 
one month ; hematite mixed numbers, 115s. cash, 116s. 
one month ; Middlesbrough, 72s. 14d. cash, 72s. 5d. one 
month ; Scotch, 78s. 6d., cash, 79s. one month; Welsh 
hematite, nominal ; East Coast hematite, nominal ; West 
Coast hematite, nominal. Steel bars : Siemens, nominal ; 
Bessemer, nominal. Steel rails, heavy sections, £9 12s. 6d. 
per ton. 








THE WATER-TIGHT SUBDIVISION OF SHIPS. 


A PAPER on the above subject was read before the 
Liverpool Engineering Society on November I7th, by 
Professor T. B> Abell. The author said that, broadly 
speaking, damage to the hull in ordinary peace conditions 
may be of two kinds: one in which the vertical extent 
of the damage was small but extending longitudinally 
over one or more compartments, and the other in which 
the vertical extension was large but longitudinal extension 
small. He said there were two practicable means 
of subdividing a ship :—(1) By vertical partitions, which 
may be either in the form of (a) transverse bulkheads or 
(6) longitudinal bulkheads ; (2) by horizontal partitions, 
viz., decks or flats. Each type of partition has its own 
particular function apart from the one common to all 
of subdividing the ship. It would be convenient to discuss 
briefly, apart from commercial considerations, the effect 
of damage upon the ship supposed subdivided entirely 
on each of these systems. 

With transverse bulkheads the damage confined to a 
small transverse compartment produces no heel, but trims 
the vessel to an extent depending upon the position of 
the compartment and upon its size. Damage to a large 
compartment may produce also instability in the transverse 
direction, but whether it will or no depends almost entirely 
upon the proportions of the vessel, always assuming that 
the damage is not sufficient to destroy the whole of the 
reserve buoyancy. 

With longitudinal bulkheads the damage will not cause 
trim to any appreciable extent and will certainly not 
cause longitudinal instability. With the minimum amount 
of longitudinal subdivision, viz., one middle line bulkhead, 
the ship is still stable in the longitudinal direction, but in 
all practical cases unstable in the transverse direction. 
The smallest compartment will produce heel and thereby 
a loss of freeboard in addition to that corresponding to 
the lost buoyancy. Since it is in the transverse direction 
that the ship’s measure of stability is a minimum, the 
amount of heel in a practical case will generally be serious. 

With decks or flats damage will generally render a 
ship of ordinary form initially unstable, not only in the 
transverse but in the longitudinal direction alse, until 
the free water surface in the damaged compartment is 
confined by the deck. When this takes place a gain in 
metacentric height will always result, whether the deck is 
above the original water plane or not. There is, however, 
an important limitation to this statement. The loss of 
transverse stability may be so great that the ship will 
heel to such an extent as to lose all her freeboard on one 
side before the water entering can be confined by the 
deck and so prevent the ship returning to the upright 
stable position. 

From a superficial consideration of these three funda- 
mental systems of subdivision, the author said it appeared 
that from a stability point of view the transverse system 
promised the greatest advantages, while the deck had 
distinct advantages over the longitudinal bulkhead. 








FORTHCOMING ENGAGEMENTS. 
TO-DAY. 
University or Lonpon.—University College, Gower-street, 


W.C. “ Electric Heating and Electric Furnaces.”’ Lecture VI. 
By Professor J. A. Fleming, F.R.S. At 5 p.m. 


MONDAY, DECEMBER 6ru. 
Tue Society oF ENGINEERS.—-At Caxton Hall, Westminster. 
“The Modern Development of Water Power,” by Mr. Alphonse 


Steiger. At 7.30 p.m. 
John-street, Adelphi, W.C. 


Tue Roya Socrety oF ARTs. 
Cantor Lecture. ‘* Optical Glass’ (Lecture II.), by Dr. W. 
Rosenhain, F.R.S. At 4.30 p.m. 
TUESDAY, DECEMBER 7rx. 
Tue INnstTITUTE OF MARINE ENGINEERS.—The Minories, 


Tower Hill, London, E. ‘Stern Shaft Lubrication,’ by Mr. 
A. J. Lebeda. At 7 p.m. 

THe RonTGEN Soctety.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘‘ Some Remarks on 
Fluorescent and Intensifying Screens,” by Mr. Leonard A. Levy ; 
‘Further Notes on Localisation,” by Mr. G. G. Blake. At 


8.15 p.m. 


WEDNESDAY, DECEMBER 8rx. 

THe INSTITUTION oF ELecTricaL ENGINEERS: YORKSHIRE 
Locat Section.—At the Philosophical Hall, Leeds. ‘‘ Some 
Difficulties of Design of High-speed Generators,” by Professor 
A. B. Field. At 7 p.m. 





THE ASSOCIATION OF . ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. “* Ammunition Many. 
facture,” by Mr. A. E. Penn. At 8 p.m. 

Tae Roya AcricurturaL Society oF ENGLAND.—At the 
Royal Agricultural Hall, Islington, Annual general mecting 
of governors and members. At 2.30 p.m. 

Tre Roya Socrety or Arts,——John-street, Adelphi, W.¢, 
“The Art of Finding your Way at Night Without a Comyass,” 
by Lieut.-Colonel W. A. Tilney. At 4.30 p.m. 


FRIDAY, DECEMBER 10rx. 


Tue InstiruTion OF WaTER ENGINEERS. At the Geolovical 
Society’s Apartments, Burlington House, W. The Twentieth 
Annual Meeting. A discussion on “ The Necessity for Defining 
the Term ‘ Domestic Purposes’ in General and Private Water 


Acts.” Opened by Mr. A. B. E. Blackburn and Mr, }erey 
Griffith. At 2.30 p.m, : 


SATURDAY, DECEMBER lIIru. 


OF ENGINEERS.—Asse: ibly 


THe KEIGHLEY ASSOCIATION 
* Jigs and Fixtures,” by 


Room of the Cycling Club, Keighley. 
Mr. Ernest Gregory. At 6.45 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


We are asked to state that the offices of the District Surveyor 
under the London Building Acts for St. Paneras South will be 
at 43, Grafton-street, Tottenham Court-road, W. 

Proressor G. H. Bryan, F.R.S., has resigned from the 
** Executive Committee ” of the recently founded ** Aeronautical 
Institute of Great Britain which body is to be carefully 
distinguished from the Aeronautical Society of Great Britain, 
founded in 1866. Regarding his decision Professor Bryan 
states :—‘* When the Secretary —of the Institute—invited me 
to serve on the Committee and enclosed a prepaid telegraph 
form for reply, I certainly did not realise the character of the 
Committee, and I do not think he could have realised the 
nature of my qualifications and disqualifications. Had the 
proposed Committee been a large and thoroughly respresentative 
body my name might not have been out of place on the list, but 
I cannot think that an executive committee containing two 
mathematicians out of a total of five is likely to appeal to those 
responsible for the manufacture and production of aircraft.” 
Professor Bryan, we understand, is busily occupied on a number 
of problems connected with the motions of aeroplanes, and does 
not wish to express opinions on practical questions on which 
he makes no claim to be an authority. He also points out 
that he is not a member of the Government Advisory Committee 
for Aeronautics, as has been erroneously stated in announce- 


ments of the ‘* Aeronautical Institute.” 








CATALOGUES. 

Tue Sturtevant Engineering Company, 147, Queen Victoria- 
street, London.—This firm has sent us its catalogue No. 122, 
which deals with rotary blowers and exhausters. 

From Robert Jenkins and Co., of Rotherham, we 
received a catalogue on welded boilers in wrought iron and 
steel for hot water supply and heating apparatus. It also deals 
with galvanised cylinders and copper boilers and cylinders. 
The publication is well illustrated and it contains over 100 pages. 

From the Gilbert Arc Lamp Company we have received a 
leaflet giving particulars of half-watt lamp fittings. The firm 
is offering a very complete range of fittings covering practically 
all requirements for works, offices, street and shop lighting. 
We are told that the firm is supplying large numbers of these 
fittings for the lighting of munition works and for other purposes. 
The firm also makes all types of arc lamps. 


have 








Corroston.—On Wednesday, December 8th, the Faraday Society 
will hold a general discussion on ‘‘ The Corrosion of Metals 
Ferrous and Non-ferrous,”’ at the Institution of Electrical 
Engineers, Victoria Embankment, W.C. The President, Sir 
Robert Hadfield, F.R.S., will take the chair at 8 p.m. The 
discussion will be preceded by the reading of papers by Mr. 
Leslie Aitchison, Dr. C. H. Desch, Dr. J. Newton Friend, Mr. 
W. E. Gibbs, Mr. Bertram Lambert, Mr. Arnold Philip, and Mr. 
8. Whyte, after which the subject will be open to general dis- 
cussion. The members of the Iron and Steel Institute and the 
Institute of Metals have been invited to attend the meeting. 
Others desirous of attending can obtain tickets on application to 
the Secretary of the Faraday Society, 82, Victoria-street, 8.W. 

Roap Sienats ror Catrte Driving Arrer DarKk.——The 
Automobile Association and Motor Union has made represen- 
tations to the Home-office on the subject of the danger caused 
by the driving of cattle and other animals on the road after dark 
without lights or any adequate means of indicating to approach- 
ing vehicles their presence on the road. It is the experience of 
the Association that under ordinary conditions the practice is 
a prolific source of accidents, and the danger is, of course, 
greatly increased by the stringent lighting regulations now 
operative in many districts. The Association has suggested 
that the persons in charge be compelled to carry lamps of a 
suitable type both at the front and rear of the animals, and that 
there should also be an obligation upon these persons to signal 
to approaching vehicles. 

AERONAUTICAL Propuction Comm™itrTree.—The following 
eminent French aeronautical experts have expressed their 
desire to give the benefit of their active co-operation to the 
Aeronautical Production Committee of the Aeronautical Institute 
of Great Britain with a view to assisting their British colleagues 
in their efforts to speed up aircraft production to a maximum 
maximorum :—M. Gustave Eiffel, engineer (officer of the Legion 
of Honour, founder and director of Eiffel’s Aerodynamical 
Laboratory, Past-president of the Society of Civil Engineers of 
France); Professor Lucien Marchis (Professor at the Sorbonne. 
Professor of Aviation at the Faculty of Sciences of Paris) : 
Proféssor Lecornu (of the Institut, member of the Academie 
des Sciences, Professor at the Ecole Polytechnique and at 
the School of Mines): and Commandant Roche (Director of the 
Ecole Superieure d’Aéronautique et de Construction Mé- 
eanique). 

Suppiy or Coat.—The Board of Trade has made the following 
announcement regarding the supply of coal :—The Board of 
Trade desire to call attention to the probability that, owing to 
the increasing consumption of coal in the industrial areas and 
the reduced output from the mines, due to the enlistment. of 
miners, it will become necessary for many industrial consumers 
to draw their supplies to some extent from districts other than 
those on which they have been accustomed to rely. In ordet 
to maintain a regular and uninterrupted flow of coal, it is recom- 
mended that industrial consumers should wherever possible 
contract for their requirements and not trust to the open 
market. Colliery owners on their part will, it is hoped. 
assist by making contracts for as much of their output as they 
can feel reasonably sure of maintaining. In view of the situation 
as indicated above, it may be necessary for the Coal Exports 
Jommittee from time to time further to restrict the recom- 
mendation of licences in the case of coals which are in general 
demand for home consumption. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawing». 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. : 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification, 

Any person may, on any of the grounds mentioned in the Act 
within two months of the date given at the end of the abridgment, give 
notice al the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


99,083. November 5th, 1914.—ImMPpROVEMENTS IN INTERNAL 
ComBusTion Enoines, W. Pickard, 87, Bridge-street, 
Heywood, Lancashire. 

This engine consists of a cylinder A forming the combustion 
chamber and a piston B within such cylinder. At one end the 
cylinder is closed by a cover C fitted with gas inlet valves D D 
and a sparking plug E. At its other end the cylinder is closed 
by the end wall of a further and larger cylinder F. Within 
this larger cylinder are the elements of any suitable form of 
turbine. In the example shown such elements comprise 
stationary rings G and rotary discs H, these latter being fur- 
pished on their periphery with a number of small, obliquely- 
arranged circular vanes J, which lie within annular chambers 
formed between the pairs of adjoining rings G. The discs H 
are all secured to the shaft K and rotate therewith. This 
shaft extends into the cylinder A and into the piston B. It 
also extends at its other extremity beyond the turbine cylinder 
and through a bearing in the end cover of an outer casing L. 
This casing encloses the cylinders A and F from end to end, and 
the space between the cylinders and wall of the casing is filled 
with water for the purpose of keeping the engine cool. The 
space M between the end of the turbine and the end of the 
casing L forms an exhaust outlet chamber. The piston B is 
provided with an inner tubular boss N, which is adapted 
slidably to fit within a tube P fast upon the shaft K. In that 
part of the shaft projecting into the cylinder A is a greove Q 
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formed to the shape of the figure 8, In the inner face of the tube 
P is a corresponding groove. In holes formed in the boss N 
are pins R designed to project into the two grooves. The piston 
B is formed with the ribs 8S designed to engage grooves in the 
cylinder, so that while free to slide to and fro the piston is pre- 
vented from rotating. The piston B operates in like manner 
to the piston of an ordinary two-stroke engine. In the cylinder 
Ais a series of exhaust ports T, which by pipes U communicate 
with the inlet openings of the turbine. Upon the charge being 
ignited the piston is forced in a direction towards the turbine, 
and thereby through the pins R and the grooves in the tube P 
and shaft K, causes the shaft K to be rotated. On nearing the 
end of its stroke the piston uneovers the ports T and thereby 
allows the unexpended portion of the explosive force to reach the 
turbine by way of the pipes U. The exhaust gases after doing 
service in the turbine finally escape into the chamber M. The 
shaft K will preferably be fitted with a fly-wheel, which, together 
with the dises H, will serve to return the piston B to the forward 
end of the cylinder A ready for the next firing stroke. With 
the plug E connected up to a magneto V and the cylinder A 
suitably ‘‘ earthed,” the ignition of the explosive charge takes 
place when the terminal W of the piston reaches a point where 
an electric spark can pass from it to the terminal of the plug. 
~November 10th, 1915. 


7530, May 19th, 1915.—-A Simprirrep METHOD oF ConstRUCT- 
ING INTERNAL ComBUSTION Motors, E. V. Hammond, 88, 
Louisville-road, Balham, Surrey. 

The cylinder, barrel and head, the crank case, crank shaft 
bearing and transfer port, together with the water jacket or 
radiating fins, are formed in one complete piece as shown. Lugs 
are provided at the base of the crank case for bolting the engine 
to any suitable base-plate. The crank case is left open at the 
hase. A simplified method of forming the crank and crank 
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Shaft is obtained by introducing a plain shaft A into the bearing 
B, which shaft has its extremity, which is within the crank 
case, screwed for a suitable length. The combined fly-wheel 
( and driving flange D are shrunk upon the outer extremity 
of the crank shaft A in the process of casting the fly-wheel. 





The crank shaft is inserted into the mould in that part of the 
mould that will form the boss of the fly-wheel. The metal. 
which has been run into the mould will, in cooling, shrink itself 
firmly upon the crank shaft, thus eliminating the usual key 
and taper fitting of the fly-wheel to the crank shaft. The 
driving flange D is a boss provided on the fly-wheel for coupling 
up to a pulley or shaft coupling by means of bolts or studs. 
The crank web and pin are formed in one. The crank web 
is serewed to suit the serewed portion of the crank shaft. The 
crank is introduced within the crank case through the open 
base and the screwed portion at the boss of the crank is screwed 
upon the screwed portion of the crank shaft, the whole being 
locked by a nut, The complete engine castings can be used 
singly as a single-cylinder engine or can be coupled together 
on a common bed or base-plate.—November LOth, 1915. 


TURBINE MACHINERY. 


23,036. November 25th, 1914.—InreRNAL ComBustion TuR- 
BINES, J. Flower, 1, Frankland-terrace, Leeds. 

A rotor A is mounted on a shaft B so as to be rotatable within 
a fixed casing C having end shields D with central bearings for 
the shaft. In the casing C is formed a stationary compound 
cylinder E. and in the rotor A a pair of revolving cylinders F. 
In the stationary cylinder E is fitted a piston G of two diameters, 
this piston on its inward stroke serving the double purpose of 
inducing a charge of explosive gases into the outer and larger 
end of the cylinder by way of the inlet valve H, and at the 
same time compressing in the inner and smaller end of the 
cylinder the charge previously taken in. On the outward stroke, 
the valve H being closed, the charge thus induced into the 
outer end is forced by way of the valve J into the inner end, 
and is then ready on the subsequent inward stroke for further 
compression into one of the revolving cylinders. Each cylinder 
F is fitted with a loose sleeve K, having a minute end-clearance, 
which sleeve is free to move outwardly to a correspondingly 
minute extent under the action of centrifugal force, and is 
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thus kept in close contact with the inner periphery of the casing 
C, and is controlled by a screw L to prevent the centrifugal 
action making the bind too hard. The cylinder F is so placed 
and timed as to register with the stationary cylinder E during 
the compression stroke of the piston G. Within the cylinder F 
is a piston M having an outer recess N to receive the compressed 
charge, and when the explosion takes place this piston M is 
impelled inwards and gives motion to the rotor A, allowing 
the gases to expand at the same time. The piston M is fitted 
with a buffer spring to prevent the piston from striking the 
end of the cylinder. On its outward stroke, which is completed 
by centrifugal action, it pushes the greater part of the spent 
gases out of the cylinder and exhausts naturally by centrifugal 
force. P is the exhaust port and Q the sparking plug. Upon 
the shaft B is fixed a double cam RS, working in conjunction 
with a pivoted lever T having rollers U V in different planes, the 
cams being adapted to give the lever a double positive motion 
without the aid of springs. Attached to this lever T is a link 
W which is coupled to a rod X fixed to the piston G, giving 
motion to the latter, both inwards and outwards, without the 
aid of springs..-November 10th, 1915. 


DYNAMOS AND MOTORS. 


4079. March 15th, 1915.—-IMpROVEMENTS IN MEANS FOR 
COLLECTIVELY ACTUATING AND CONTROLLING ALTERNATING- 
CURRENT Morors, Joseph Louis Routin, Engineer, of 2, 
Rue Olchanski, Paris, France. 

This invention relates to combinations of alternating-current 
motors and means for collectively actuating and controlling 
them, each of the motors having, in addition to a commutator, 
a plurality of slip rings severally connected to different points 
of the rotor winding, and the slip rings of the several motors 
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being connected to each other in pairs. Each receiver com- 
prises the stator of a bi-polar alternating-current commutator 
motor having coils A B arranged at an angle of 90 deg. to one 
another and a rotor C wound like the armature of a continuous- 
current machine. The brushes D E which bear on the commu- 
tator are aligned with the axis of the coil B, which is short- 
circuited upon itself; self-induction of the armature is thus 





reduced to a very low value. The rotor also carries three rings 
F, G, H connected to three equidistant points of its winding. The 
rings of the two rotors are connected to each other in pairs. 
As shown in the drawing, the terminals of the two coils 
A are connected in parallel, as also are the brushes D i 
and the contacts which bear on the rings F, G, H. The coils 
A are fed under constant pressure by the phase winding 
K L of a bi-phase alternator. The rotors are fed by the second- 
phase winding K N of the alternator. A small-phase trans- 
former O is arranged which allows of the regulation of the 
relation of the phase of the voltage supplied to the armature 
brushes D E with respect to the phase of the voltage supplied 
to the field coils A and B so as to reduce the current consumed 
by, the armature to the minimum. To vary the value and the 
direction of the pressure of the feed of the circuits with respect 
to the flux, an auto-transformer is used, comprising an annular 
iron core P, a coil Q, a fixed secondary junction R, and an 
adjustable secondary junction §S, the latter being a brush 
adjustable on a ring of insulated segments T severally connected 
by tapping wires to the coil. The terminals of the coil are 
connected to the winding K N of the alternator and the junctions 
R and § are connected to the brushes D and E. In practice 
there are always certain differences between the receivers, 
and it frequently happens that when they operate separately 
they do not rotate at the same speed. It is therefore advisable 
to place two resistances U V in the feed wires of the rotors so 
as to limit the currents which would tend to pass between the 
rotors through the feed wires. These resistances also effect a 
most useful purpose even when the receivers are absolutely 
identical : they practically prevent the production of currents 
in the short circuits provided by the feed wires and the wires 
connecting the slip rings when the two rotors are not in exactly 
the same position. More completely to prevent this incon- 
venience two distinct coils could be arranged on the armature 
and connected respectively to the armature and to the rings. 
November 10th, 1915. 


TELEGRAPHS AND TELEPHONES. 


20,319. September 29th, 1914.-ImPROVEMENTS IN OR RELAT- 
ING TO Line oR WIRELESS TELEGRAPH Systems, William 
Henry Shephard, of +, Crown-court, Old Broad-street, and 
Archibald Edward McKechnie, of 5, Colville-terrace, Bays- 
water, London. 

This invention relates to selecting apparatus of the kind 
adapted for use in line or wireless telegraph systems and com- 
prising more particularly a number of brushes which are adapted 
to be moved relatively to a number of contact points which are 
eapable of being set or electrically connected in accordance 
with a predetermined code signal. A represents an electric 
switch which is adapted to be controlled by a delayed action or 
inertia contrivance B and is capable of being actuated by the 
armature C of an electro-magnet D whenever a dot or dash is 
received, the magnet being arranged within the receiving circuit 
or a branch circuit controlled thereby, and the armature C 
serving when retracted by a spring E to impart rotary movement 
to the brushes in relation to the contact points through the 
medium of a pawl F and ratchet wheel G or other appropriate 
devices. In circuit with the switch A is a second electro-magnet 
H or the like, which serves each time it is energised to rotate 
the ratchet wheel G to the extent of, say, one tooth by means 
of a pawl I associated with the armature J of the electro-magnet 
H. When the pawl I has rotated the ratchet wheel G to the 
desired extent, the circuit K containing the electro-magnet H 
is broken, and the latter is de-energised. This may be effected 
by providing in the circuit K a switch L, which may include an 
arm M, with which the lower end of the armature J engages when 
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the armature is attracted, thereby causing a contact N on the 

switch to be disengaged from a relatively fixed contact O.- 
When the armature C is attracted, the switch A is opened and 

the switch L is closed through the medium, for instance, of an 
extension P on the armature C. Should the armature C remain 

sufficiently long at rest when its corresponding electro-magnet 

D is de-energised—i.e., should the length of time correspond 

to a space between the letters of a message that is being received 

—the delayed action or inertia contrivance B will close the 
switch A, thereby causing the electro-magnet H to be energised 
and consequently cause the armature J to be attracted against 

the action of a spring Q, whereupon the ratchet wheel G is 
rotated to the extent of one tooth by means of the pawl I. Ii, 
however, the period during which the armature C remains at 
rest is so short—corresponding to the space between the dots 
and dashes of a letter—that the delayed action or inertia con- 
trivance B is not permitted to effect the closing of the switch A, 

no movement of the ratchet wheel G and consequently of the 

brushes will take place between the successive movements of 
the ratchet wheel under the influence of the pawl F. In setting 

the contact points to represent a predetermined code signal, 
the relatively long spaces between the characters repre- 
senting the letters or words of the code may be provided for 
by leaving between electrically connected adjoining contact 

points sections of suitable width which are not electrically 

connected.—-November 10th, 1915. 


757. January 18th, 1915.—A Wire JOINER, FOR THE PURPOSE 
oF CONNECTING OR JOINING ‘TELEGRAPH OR OTHER WIRES, 
John Parker, 28, Park-road, Bargoed, Wire Rope Splicer. 

This invention relates to a tool made of steel. On the front 
of the steel plate is a hole O, through which the one end of one 
of the wires is passed from the reverse side. A friction loop hook 

Fis attached to the front of the plate and receives and holds the 

wire from the hole O. On the reverse side of the steel plate, at 

the upper end, are two curved loop hooks HH, with a slot 
between marked C. Both wires are held in a position running 
parallel, while the tool is worked around each of the wire ends 
in turn as shown in the drawings until completed. The left- 
hand drawing shows the first process in commencing the joining 
of the wires. The middle drawing shows the process of coiling 
the end of the second wire after completion of the coiling of 
the first wire, and the large right-hand drawing shows the tool 
completing the joining. This is a separate operation to that 
shown in the two left-hand drawings. The tool is reversed 
and the short end is pressed against the other wire by the top 
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The small upper drawing on the right shows 
The joining commences 
The 


of the slot C. 
the joining of both wires completed. 
in the centre as shown, and is worked off to both ends. 
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small lower right-hand drawing is a plan view of the wire joiner. 
The wire joiner can be made of different sizes to apply to any 
particular wires or eables.—November 10th, 1915. 


PUMPING AND BLOWING MACHINERY. 


9013. April 9th, 1914.—CreNTRIFUGAL Pump, Internationale 
Rotations-Maschinen-Gesellschaft m.b.H., Josef Lehne, and 
Wilhelm Lucke, all of Saalburgstrasse, Berlin-Tempelhof, 
Germany. 

This invention relates to self-starting centrifugal pumps. 
A indicates the wheel of the centrifugal pump mounted in the 
casing B in a known manner. In ease the outlet pipe C is closed 
and if water is in the pump, while the suction pipe D is empty, 
® water ring revolving excentrically with the wheel will be 
formed in the casing B under the influence of the centrifugal 
force, which ring, together with the wheel, will work in the 
manner of a certain kind of rotary pump, inasmuch as the water 
at different parts of the cireumference penetrates more or less 
deeply into the cells formed by the vanes and the sides of the 
easing, thus forming suction chambers. In the interior of the 
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wheel is mounted concentrically an axially slidable controlling 
valve E, which is constructed in such a manner that the side 
of the wheel, where an enlargement of the cellular spaces takes 
place, communicates with the suction pipe of the pump, while 
the air previously drawn in is expelled into the atmosphere 
through the port F of the controlling valve and through the 
opening G. As soon as water appears in the opening G, thus 

showing that the suction pipe is filled, the controlling valve E 

is drawn out of the wheel A, after which the pump continues 

to act as an ordinary centrifugal pump. In this case the opening 

G is closed against the suction pipe of the pump. The axial 

adjustment of the controlling valve E is effected by means of a 

lever mechanism. To ensure a more perfect cut-off a check 

valve opening outward may be mounted in the opening.— 

November 10th, 1915. 

21,950. November 3rd, 1914.—Pumps ror COMPRESSING OR 
EXHAUSTING AIR AND Gases, H. A. Fleuss, Dunstan Lodge, 
Thatcham, Berks. 

This pump is of the cylinder and piston type for exhausting 
or compressing air or other gases and is more especially applic- 
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able for obtaining high vacua. A is a eylinder within which 
works a piston B provided with a cup leather C and a valve D 
opening upwards. The lower end of the cylinder is surrounded 


| path of the prop F.— November 10th, 1915. 


H, extends to the bottom of the eylinder. J is a cylinder cover 
which acts as the delivery valve, the lower surface of which is 
made flat to correspond with the upper surface of the piston. 
It carries packing K through which the piston-rod L passes 
and which is held in place by a helical spring M. The delivery 
valve opens into a chamber N containing a small quantity of 
oil. Any excess oil can be drained off through an opening P 
closed by a stopper. Q are outlets to the air and R is a depending 
tube to prevent oil getting to these outlets. 8 is a baffle round 
the upper surface of the delivery valve, and in this baffle are 
holes ‘l provided in order that the level of the oil within the 
battle may be the same as that outside it. The upper end of 
the piston-rod passes through a guide U.—-November 10th, 


1915, 
RAILWAYS AND TRAMWAYS. 
22,004. November 4th, 1914.—MEANs FoR AUTOMATICALLY 


ARRESTING RatLway TRAINS PROVIDED wiTH AUTOMATIC 
Brakes, W. R. Sykes Interlocking Signal Company, 
Limited, and J. C. Sykes, both of 26, Voltaire-road, Clapham, 
London, 8.W. 

A cross-bar A is arranged transversely of the engine under 
one of the axles and its ends are secured to the axle-box keeps 
by bolts which at one end pass through slots B in the cross-bar, 
whilst to its central portion is secured a bracket C carrying an 
L-shaped arm DE. The part D of the arm is provided at -its 
free end with a socket for the reception of one end of a prop F. 
Pivoted by a pin G to the part E is an L-shaped lever H J, 
one part, H, of which between bifurcations in the part E and the 
other part J is provided at its free end with a socket for the 
reception of the other end of the prop F. The part H is in- 
fluenced by a spring K housed between the bifurcations of the 























part E tending to maintain the part J in engagement with the 
end of the prop F, and the part E is provided with an adjusting 
screw L whereby the socket M may be prevented from dis- 
engaging from the prop F. The part H carries a cross piece 
N adapted to engage beneath arms P P on the covers Q Q of 
the valves RR. The valves R form parts of a valve chamber 
S secured to the part D and having a spigot T connected by 
flexible tubing with the train pipe, to which the -valves are 
adapted, when opened, to permit the gradual admission of air. 
The covers QQ of the valves R are normally held closed and 
are only actuated thereby when the prop F is knocked away 
or broken. The obstacle—not shown—is preferably in the 
form of a cutter secured to a rocking-bar arranged transversely 
of the track and connected with the signal-operating mechanism 
in the usual manner, whereby the cutter may be raised into the 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer wpon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On one of the patents given below £45 and on each of the 
remainder £35 have heen paid in renewal fees. 


No, 4014/07.—-Bearings. A retaining ring for ball bearings, 
having inner and outer projections, with widened ends, is made 
by the following process. The inner edge of an annular plate is 
first drawn up to form a sleeve. Outer lugs are then punched 
out of the flange and holes are punched in the sleeve. After the 
halls have heen inserted, the outer lugs are bent up either at 
right angles to or inclined towards the plate. By bending the 
lugs more or less, the cage is adapted for balls of different 
diameters. ‘The lateral edges of the recesses are rounded off. 
Solinger Stanzwaren-und Werkzeugfabrik W. Westebbe, 
Germany. 

No. 4421/07.—Cleaning pipes. In an apparatus for cleaning 
the flame tubes of steam generators steam is blown into th® tube 
from a nozzle surrounded by a conical cap through which air is 
drawn into the tube. The injecting device consists of a remov- 
able nozzle, to which is attached a conical cap for application to 
the flame tube. Several nozzles having orifices of varying diameter 
may be supplied, or one may have one orifice internally screwed 
to receive a screw plug.- Some of the orifices are so narrow that 
the issuing steam is wire-drawn and thereby superheated. The 
rear of the conical cap has radial slots through which air, induced 
by the jet, is drawn, a whirling motion being imparted to the air 


————— 
outwardly sliding ‘and axially sliding vanes actuated |), be 
Grooves are formed in the circumference or end of a eylindtioa 
body, into which fit projections on the casing. Vanes slidinn : 
in slots in the cylindrical body are actuated by cam surfaces 
so that openings in the vanes are brought into position jo pr. 
the said projections. Pittler, J. W. von, Berlin. - 

No, 5223/07.—-Electrolysis, In making electrodes fro 
magnetic oxide of iron, there is added to the molten iro, oxide 
an oxide capable of combining with the excess of ferro). oxida 
such as ferric oxide or chromium or manganese sesqitionide. 
When, during the cooling of the mould, a sulliciently thick orn... 
has formed the rest of the melted oxide is poured’ back 
melting vessel, and the crust after cooling slowly is viven a, 
internal coating of metal by electrolysis or otherwise ; vr Pa 
or other core of a conducting material, such as copper or nickel, 
is inserted into the molten mass in the mould before soliditication, 
takes place, the core forming one piece with the resi of the 
electrode after cooling. Chemische-Fabrik Griesheim-lloktron 
Germany. . 

No. 5273/07.—Cleaning metals. In a process for reioying 
vitreous enamel or metal from metal goods coated wit}, onaaal 
or with gold, silver, tin, zine, or other metal, the goods are 
immersed in a dilute acid or alkaline solution, such as , 


k crust 
to the 


: gt - t vustic 
soda or oxalic acid, in a closed vessel. The solution j. ‘tins 
heated to a temperature considerably over 100 deg. Co:t., the 


pressure in the vessel being raised to from 7 to 15 atmospheres 
An oxiding medium, such as saltpetre, manganese, chronic acid 


or potash, may be added to the dilute solution. S)it7, G, 
Austria. : 
No. 5669/07.—Rotary engines; revolving-cylinde: type, 


The cylinders are mounted on a hollow shaft, and the rod of the 
reciprocating pistons is connected by a crank to the shaft which 
is out of alignment with the former shaft by a distance «jual to 
the length of the crank. The objects are to maintain the iclative 
positions of the piston-rod and crank when the engine is «| opped 
with the crank pin opposite the centre of the shaft and tv reduce 
bending stresses in the piston-rod due to pressure of the pistons 
on the evlinder walls. Bucherer, M., Germany. 

No. 5734/07.—Steam superheaters. The flow of gases i|\rough 
the tubes to the superheater, placed in the uptake and ¢:closed 
by a casing, is accelerated by a steam jet or other suitable device, 
For locomotive boilers the gases pass to the superheater ¢|;rough 
a single enlarged tube fitted with a steam jet. Schmidt, W., 
Germany. 

No. 5740/07.— Floors and flooring. Relates to the construe. 
tion of stonewood floors to minimise cracks, The floor is laid on 
an elastic intermediate layer, which is placed on a concrete 
foundation, and the floor surface is divided into areas by leaving 
spaces, preferably over the joists, which are afterwards filled 
in. In one form the elastic layer consisting chiefly of vork 
grains, is stopped at the joists, and the gap is filled to the same 
level by a stonewood layer: the surface is then laid, and when 
set is finished by filling in a layer with the same stonewood 








composition. Langguth, P., Berlin. Dated May 16th, 1906, 
AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 17th. 
Tue most conservative statements concerning munition 


orders and exports might seem exaggerations. The American 
mills are far oversold and much business is held up. The U.S, 
Steel Corporation has just notified its 202 foreign offices that it 
is out of the market and withdraws all prices. Domestic users 
of mill products and foreign buyers of peace products are crowd- 
ing in their urgent requests, The steel rail mills are sold up 
to July Ist, 1916, and the steel bar mills to April Ist, while 
much of the second quarter is taken up. Structural shapes are 
quieter than any other product because so many big interests 
needing shapes will not agree to pay war prices for remote 
delivery, when present exceptional conditions ‘might change. 
The two facts causing the present export problem are oversold 
mill conditions and deficient shipping facilities. The deluge 
of business has made new European business temporarily 
impossib:2. The Steel Corporation’s October business was 
847,834 tons; its unfinished business November Ist was 
6,165,452 tons. The American iron and steel industry is facing 
a mighty and until very recently an unbelievable obstacle, viz., 
its deficient blast furnace capacity. Every old, tumbled-down 
furnace in the furnace hospital is being pressed into service. 
Every steel maker is thinking of expansion, but asks himself, 
where is the pig iron to come from? A few open-hearth 
furnaces are to be added that. can increase output at most 
upwards of 200,000 tons a year, but what is that ? and it would 
take months to build them. The coming winter months of 
relative military inactivity will place the ammunition supply 
by next spring in a better condition than it has yet been. Another 
general advance in prices outside of rails and shapes will take 
place this week. A host of new enterprises is springing up with 
wide-open mouths for steel, but they will have to go hungry 
for a while. Pig iron is mounting up. Inquiries are under 
consideration for not less than 200,000 tons of rounds for shells. 
Chicago mills are full to July next. Cold-rolled steel shafting 
is up 3 dols.; steel bands 2 dols. Electrolytic is 18$, pointing 
to 19. All the copper <nines are reporting marked increase in 
production. ‘To offset this there are greater demands for the 
peaceful industries, for the general electrical trades, and for the 
projected electrification of more than one railway system. ‘The 
smelting works are all working overtime. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters: Chester House, Eccleston-place, S.W. 


ORDERS 


For week commencing December 6th, 1915, by Lieut.-Col. ©. B. 
Clay, V.D., Commanding. 

Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 

Saturday, December 4th.—Parade in uniform at East Putney 

Station at 2.45 p.m. See below. 

Monday, December 6th.—Sections 1 and 2, Technical. 

3and 4, Squad. Signalling Sections and Recruits. 

Tuesday, December 7th.—School of Arms with Architects 

Corps, 6 to 8 p.m. 

Thursday, December 9th.—Sections 1 and 2, Shooting. 

Friday, December 10th.—Sections 3 and 4, Technical. 

land 2, Squad. Signalling Section and Recruits. 

Saturday, December 11th.—Instruction Class at 2.30 p.m. 

Sections for Technical parade at Headquarters, London Elec: 

trical Engineers, 46, Regency-street, S.W. 

Sections for Shooting parade at Miniature Ranges. 

Unless otherwise ordered, all parades at Chester House. 

Train on Saturday for East Putney on District Railway leaves 

Mansion House Station at 2.22 p.m. 

Members who have not yet been measured for uniforms must 

call at Samuel Bros., Ludgate Hill, as soon as possible, Payment 

for uniforms to be made to the Adjutant. : 

Volunteers for trench work on Sunday are desired to give 

their names to their Section Commanders as early as possible. 

KE. G._ FLeMine, 


Sections 


Sections 





by helical ribs. Rund, B., Vienna. 





by an annular chamber E, into which opens the inlet F. 
Ports G connect the chamber to the cylinder, and one of these, 


No. 5081/07.—Rotary engines. Fixed abutment type with 


Acting Adjutant and Company Commander. 
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PAPERMAKING AND ITS MACHINERY. 
No. XI.* 
PULP STRAINERS. 


PrRacTICALLY the last treatment accorded to the 

ulp before it is passed on to the wire cloth of the 
Fourdrinier wet end is, as we have seen, to strain it. 
To the inexpert eye, pulp, after having been strained, 
is no different to pulp before straining. Yet, were 
straining omitted, the difference entailed in the 
finished paper would be noticeable to most. The 
object of straining is to hold back all insufficiently 
pulped particles of fibre and any fine impurities 
which may escape past the refining engine, sand 
tables, &c. In spite of all the precautions taken, big 
pieces of fibre and objectionable impurities are present 
in the pulp as delivered to the machine-house, and 
that straining is most necessary if a good uniform 
quality of paper is desired, is obvious to anyone who 
sees what a strainer holds back. 

The importance of straining has led to a great 
deal of ingenuity being exercised in the design and 
construction of appliances for the purpose, and it is 
not out of place for us to devote the whole of this 
article to the description of some typical straining 
machines. The actual straining is performed in all 
cases with which we are acquainted by causing the 
pulp to flow through thin slots, which vary in width 
according to the quality of the paper which is to be 
produced, from 0.006in. to 0.05in.¢ It may be 








Fig. 86>—STRAINER PLATE IN SECTION 


inferred, therefore, that the average spicules of fibre 
will pass lengthwise, but not crosswise, through the 
slits. 

The process seems simple enough, but in practice 
great difficulty arises in coaxing the fibres through the 
slits and in keeping the slits clean and free from the 
fibres and dirt that should be held back. Most of 
the machines in use assist the passage of the proper 
fibres though the slits by agitating the unstrained 
pulp. Some vibratory device is therefore more or 
less essential, and in use this not infrequently means 
a considerable and unpleasant amount of noise. 
Efforts have, accordingly, been made to secure the 
required agitation silently. 

The older forms of strainer—many of which are 
still in use—employ flat plates in which the required 
number and size of slots are cut. A typical section of 
such a plate is shown in Fig. 86. The material usually 
employed is some special quality of acid-resisting 
bronze. There need be no secret about the manner in 
which the slots are cut. We have seen the processes 
employed at two different works. The grooves 
behind the slots having been milled out, the slots are 
cut with a small circular saw of the gauge required, 
and are thereafter carefully gone over with a hand 
saw of the same gauge to clear out the curved ends 
left by the circular saw, and with a scraper to remove 
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Fig. 87—DIAGONAL RIB STRAINER PLATE 


the burred edges.” With time, the slots are bound 
to wear wider than desired. The makers of the 
plates do a considerable amount of business in 
re-closing the slots to the former gauge and in opening 
others to suit a broader gauge. The closing is done by 
hand, with a hammer, although in some cases we 
believe it 1s effected by hydraulic pressure 

The slots are not continuous, but are interrupted, 
Say, every six inches or so, thus leaving solid bars of 
strengthening metal extending between the sides of 
the frame. It is tho practice of at least one firm— 
Bertrams Limited, of Edinburgh—to make these 
bars run diagonally, as shown in Fig. 87. The 
pulp cannot, then, pass from one side of the plate to 
the other without every portion of the flow moving 
over a slotted area. This style of rib also has the 
advantage that it enables the plate to be re-closed 
readily a considerable number of times. 

An example of the older form of strainer employing 
the flat plates mentioned above is illustrated in 
Fig. 88. This machine is known as White’s patented 
oscillating strainer, and is made by James Bertram 
and Son, Limited, of Edinburgh. It consists of a 
cast iron trough with a false bottom, composed of a 





¢ No. X. appeared December 3rd. 

+ Three series of gauges—Roger’s, Watson’s, Bertram’s—are in 

common use, but they are now all the same. The smaller figure 

quoted is No. 2 gauge, the higher No. 12. The numbers progress by 
alves—114, however, is missing—so that there are twenty standard 

pavene altogether. The corresponding dimensions in inches — 
y erratic steps, the origin of the gauges having been quite arbitrary. 


convenient number of strainer plates having a total | on both faces. The hinges are “ open,’ so that the 
area of 7ft. by 2ft. Beneath this the real bottom is | frame may be turned up on either side. It will be 


formed by a stiff plate united flexibly all round its 


noticed that the vibrating floor is in two separate 


edges with the walls of the vat. This bottom is portions, one for each crank. The connecting-rod 


} 


coupled to and vibrated rapidly in the vertical | is attached to the centre of the vibrating floor and 
direction by a short-throw belt-driven crank shaft | is guided by two pins sliding within sockets bolted 
mounted on the base of the machine. The vat | to the mainframe, The angularity of the connecting- 


itself is swung on journals collinear with this crank 
shaft, and is given a slow oscillating movement 
about these journals. The drive for this movement is 
taken from the crank shaft by way of a friction 
wheel, gearing and an excentric shaft and rod. 





rod is accommodated by flattening a portion of it 
sufficiently to make it bend easily through the 
minute range which is all that is required. This 
machine is known as Lumsden and Pearce’s patented 


| hinged flat-bellows strainer, and is made by James 


The pulp flows over the top of the strainer plate | Milne and Son, Limited, of Edinburgh. 


and is drawn through the slits by the suction action 


It is generally admitted nowadays that the flat- 

















Fig. 88—WHITE’S OSCILLATING STRAINER—JAMES BERTRAM 


of the vibrating plate below. The clean fibre then 
flows through a port at one end of the vat into the 
delivery box shown. The impurities remaining on top 
of the strainer plate, under the influence of the 
oscillating motion communicated to the vat and the 
strainer plate, are swept into side channels whence 
they are removed through suitable valves. The stuff 
refused would then be delivered, as already remarked, 
into an auxiliary strainer. The design of this may 
be similar to, although smaller than, that of the 
principal machine. The valves through which the 
refused matter is discharged are, however, usually 
hand operated, whereas in the main strainer these 
valves are ordinarily arranged to act automatically 


| plate strainer suffers from the disadvantage that 
| gravitation acts on the heavy particles and impurities 
| so as to draw them into the slits in the strainer plate. 
|In spite of all that can be done to avoid it, the 
| slits will in time become, partially at least, filled 
|up. Now it is not usual to provide for the storage of 
| the strained pulp between the strainer and the wet 
j;end of the machine. The strainer, therefore, must 
| work neither faster nor slower than will provide the 
| right amount of stuff to suit the speed of the Four- 
|drinier. To avoid astoppage, therefore, of the whole 
| plant, we must either duplicate the strainer or devise 
| one that will run without choking up for as long as 
{the Fourdrinier is kept going. 
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Fig. 89—HINGED FLAT PLATE STRAINER—MILNE 


when a predetermined amount of refuse has accumu- | 


lated in the side channels. 

Another example of a flat plate strainer is illustrated 
in Fig. 89. The floor of the trough is vibrated 
through a range of about jin. by means of a crank 
shaft and connecting-rods situated beneath it. The 
crank shaft runs at about 400 revolutions per minute, 
and to drive it absorbs about two horse-power. 
The strainer plates are fixed in abrass frame hinged 
to the sides of the vat. In the working position 
this frame beds down on a rubber strip and is held 
in place by clamps. For cleaning purposes it can 
readily be swung up into the position shown, so as 





to permit of the strainer plates being hosed down 


These considerations have led to the introduction 
of the revolving drum strainer, in which the passage 
of the fibres is usually—but not always—upwards 
through the slits. With this arrangement gravity 
assists in keeping the impurities out of the slits. 
In addition, it is possible to clean the slits continuously 
while the strainer is in use. An example of this type of 
strainer is illustrated in Fig. 90. This machine, made 
by James Bertram and Son, is known as the “ Leith 
Walk” full-drum revolving strainer. It consists of 
a semi-cylindrical vat of cast iron lined with tiles 
or copper, and containing a drum, usually made of 
sheet copper or brass, measuring 7ft. long by 28in. 
in diameter. The straining slits in the drum run in 
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TWO EXAMPLES OF MODERN PULP STRAINERS 
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Fig. 99—“LEITH WALK” FULL DRUM STRAINER—JAMES BERTRAM 
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Fig. 91—"" PARTINGTON” REVOLVING STRAINER—GLOSSOP IRONWORKS 
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the circumferential direction. At each end of the 
drum a ring is fixed which sits within a semi-circular 
rib formed on the vat frame and provided with 
an india-rubber packing strip. A  semi-annular 
water-tight space is thus formed between the vat 
and the drum surface, which space is sealed off from 
the rest of the vat except for the communication 
afforded by the slits in the drum. Spider arms at 
each end support the drum from a central driving 
shaft. The drum is rotated by ratchet mechanism 
at the rate of about one revolution in seven minutes. 

The pulp is fed into the sealed portion of the vat 
and is induced to. pass into the interior of the drum 
in an inward and upward direction by the influence 
of a semi-cylindrical vibrating plate shown at A. 
The strained stuff finds its way from the inside of the 
drum out through the open ends into a wooden 
trough or delivery box fixed across the front of the 
machine. As the drum is slowly revolvéd, each 
portion of its surface comes over a series of fine 
jets of water issuing upwards from a fixed pipe B, 
situated within and parallel to the axis of the drum. 
The jets passing through the slits clear out any dirt or 
fibre which may be inclined to stick in them and carry 
it to the outside of the drum on to the deflector 
of a divided trough C, which conducts the water, 
&c., to waste. Any portions of the jets which miss 
the slits would fall back into the pulp within the 
drum and would dilute it unnecessarily. Hence a 
second trough D is provided beneath the spray pipe 
to catch this water and carry it off. The bigger 
proportion of the refused matter collects at the foot 
of the vat, whence it may be drained off at stated 
intervals to the auxiliary strainer. 

The vibrating plate A is carried on two external 
arms, being united thereto by pins passing through 
two flexible dises forming parts of the vat bottom. 
These arms are mounted on a piston-like member 
working in a cylinder which is part of a tubular 
stay stretched between the vat legs. At the centre 
of the piston member is a short cylindrical piece 
through which a shaft extends. At one end this shaft 
is coupled to a small-throw crank shaft. Towards the 
other end it extends through a second cylindrical 
piece mounted within a short plunger, the position 











Fig. 922—DETAIL OF WANDEL STRAINER 


of which within the tubular stay can be regulated 
by the hand wheel E. The driving shaft, revolving at 
about 500 revolutions per minute, communicates a 
like number of vibrations to the piston member, and 
so to the plate A. The amplitude of these vibrations 
can be regulated by the wheel E while the machine 
is running, thereby increasing or decreasing the 
quantity of pulp being strained. The tubular stay 
within which the driving mechanism is accom- 
modated is constructed to serve as an oil bath. It 
is claimed that the strainer runs without noise. 

A somewhat similar type of strainer by the same 
makers and known as the “‘ Leith Walk” half-drum 
stationary strainer is illustrated in Fig. 96 on page 554. 
The only essential difference lies in the fact that the 
drum is replaced by a semi-cylinder, and that it is 
not rotated by power. The water jet and the 
associated troughs are suppressed. In use, the 
strainer plate is turned by the hand gear provided 
for the purpose little by little at intervals, so as to 
present fresh portions of the straining surface to 
the pulp. When it is desired to clean out the slits, 
the half-drum is turned right up into the position 
shown in the end view—Fig. 96—and the surface 
washed. 

The drum strainers dealt with above are charac- 
terised by the fact that the pulp flows from the 
outside to the inside of the drum. The reverse 
method is also in use, and has been for the past 
twenty-two years or so. An outward-flow or Wandel 
type strainer made by the Watford Engineering Works, 
Limited, Watford, Herts., is illustrated in Fig. 97, 
on page 554. This form of strainer is, we understand, 
particularly adapted for “ news ” paper pulp, although 
it ist n use for other classes in which the output 
required is not more than 4 ewt to 8 ewt. per hour. 

‘The strainer drum in this machine is provided 
with partially closed ends and works over a shallow, 
oblong cast iron trough. The pulp is fed into the 
interior through a pipe supported in the bracket A. 
On each drum end a flangé is formed, and, as shown 
in Fig. 92, these flanges rest in cradle arms pivoted 
at one end to the side of the vat. At the other 
end the arms carry steel hammer blocks B—Figs. 92 
and 97—which co-operate with ratchet pinions on 
the driving shaft C. A set screw bearing against a 





rubber-buffered stop on the vat side serves to adjust 
the drop of the arm. The rotation of the driving shaft 
by these means vibrates the drum vertically through a 
range of about jin. from 600 to 1000 times a minute. 

Simultaneously, the drum is slowly rotated on 
its cradle arms by means of a ratchet wheel fixed 
to one of its ends. This ratchet wheel is driven from 
the shaft C by the excentric and lever gear shown in 
Fig. 97. It is claimed that the rotation of the drum 
by this arrangement greatly assists the passage of 
the pulp through the slits as the drum is moved 
round with a series of jerks. Above the drum is a 
perforated pipe D from which water is sprayed to 
clean the impurities, &c., out of the slits. The water, 
&c,, having done its work, falls into the tray E, 
which conducts it away. 

The drum of the strainer illustrated is 7ft. lin. 
long by 2ft. 4in. in diameter, and is made of a hard- 
rolled acid-resisting bronze. The chief point of 
interest in this machine is the fact that by the 




















of the machine. By adjusting the strength o° the 
helical springs, the amplitude of the vibration 
communicated by these means to the drum can 
be varied. The front and back shafts are coupled 
up by means of bevel gearing, a cross shaft and worm 
wheel, the latter gearing running in an oil-tight 
casing, and serving to reduce the speed. 

The cleansing arrangements for the slits comprise 
an external spray pipe lying slightly to the rear of 
the top line of the drum. This pipe is closed at one 
end and is coupled at the other end by a flexible 
piece of piping to the water supply. Provision is 
made for traversing this pipe back and forth through 
a small range, so as to ensure the proper cleansing of 
the slits. The traversing means consist of a chain 
drive from the back shaft on to a sprocket wheel, to 
the spindle of which a cam wheel—actually a plain 
circular disc mounted askew—is fixed. This wheel 
| co-operates with a roller on the underside of the pipe, 

contact being assured at all times by the action of 
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Pig. 93—‘‘ VIBROMOTOR” STRAINER—WATFORD ENGINEERING WORKS 


adoption of the outward flow principle the use of 
india-rubber or other form of sealing rings is avoided. 
Against this we may put the disadvantage that 
gravity tends to draw the impurities into the slits. 
As, however, they are cleared out by the water jets 
very shortly afterwards, the defect is not nearly of 
as much consequence as it is in the old flat-plate type 
of strainer. 


Another form of outward-flow machine is the 
“ Partington”? revolving strainer made by the 
Glossop Ironworks Company, Limited. This is 


illustrated in Figs. 91 and 98, the latter engraving 
on page 554. The feature of this strainer lies in the 
fact that its drum is not composed of a single sheet, 
but is built up of forty separate plates, each measuring 
2ft. by 2ft. 
circumference. The plates are secured in place by 
bolting them to stretcher bars which—see Fig. 98— 
extend between the circular brass end members. Any 
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Fig. 94—VIBROMOTOR DRIVE 


plate can be readily removed in a few minutes’ time 
should it be damaged or should it be necessary to 
examine the underside. The effective straining surface 
aggregates 135 square feet. The plates are made of 
hard-rolled phosphor bronze. 

The ends of the trough are of cast iron, but the 
semi-cylindrical body or vat is built up of pitch pine 
staves and is lined with copper if desired. Each 
end of the drum has bolted to it a circular flanged 
member, which forms a large diameter hollow 
trunnion and rests in a saddle provided for the 
purpose. One of the trunnions carries a sprocket 
wheel to which power for the rotation of the drum 
is transmitted by chain from a small back shaft. 
The cradle beams supporting the trunnions are 
flexibly bolted to the framing at the rear and towards 
the front are hung on helical springs. Farther to 
the front they are provided with pivot pins from which 


hang rod-like members. These rods, passing through | 


holes in the beam ends, bear against cams formed on 
the front shaft which extends along the whole length 


io 


The drum is 10ft. long by 16ft. in | 


a spring plate which tends to push the pipe towards 
| the left. The rejected material and the spray water 
is caught on an internal tray of copper and brass, 
| and is delivered through one of the trunnions in the 
usual way. 

It can be surmised that any arrangement for 
vibrating the strainer drum which employs a ratchet 
pinion and hammer, or such-like device, is apt to 
prove unpleasantly noisy when in use. A strainer, 
the driving mechanism of which is claimed to be 
practically noiseless and at the same time to give 
|a@ very efficient motion to the drum, is illustrated 
|in Figs. 93 and 99. This is the Vibromotor inward- 
| flow strainer, and is made by the Watford Engineering 
| Works. 

The strainer shown in Fig. 99 has a drum 6ft. 3in. 
|long by 3lin. in diameter, and is provided with a 
| cast iron vat. The machine illustrated in Fig. 93 
|is generally similar, but is slightly larger, and has 
|a vat made of sheet copper. The drum ends are 
| formed with gun-metal rings, against each face of 
which an india-rubber sealing ring is pressed. The 
| pulp is fed into the space between the vat and the 
| drum through the orifice A, Fig. 93, or through the 
three orifices shown in Fig: 99. The strained pulp 
| from the interior of the drum passes into the usual 
|end chambers, whence it is led by pipes B to a 
| trough C provided with a sluice regulator and from 
| this it flows direct to the wet end of the Fourdrinier. 
| The drum is provided with spider arms at each end 
| which connect it with the short, hollow shafts D. 
| Through one of these shafts a water pipe is led, and 
|is connected with the fixed spray pipe E. The jets 
from this clean out the slits, and, with the impurities, 
| pass into a special form of overhead trough F. The 
| water which fails to pass through the slits falls back 
| into a trough G, whence it is conducted off through a 
| pipe emerging from the other hollow shaft D. 
| So far the design follows known lines. The interest 
| of the machine resides entirely in the manner in which 
| the drum is driven. As we have seen, the required 
motion is two-fold, one part being a vibration intended 
| to assist the fibres to pass through the slits, and the 
| other being a slow rotation for the purpose of present- 
| ing to the pulp a continuously cleaned straining surface. 
|The driving mechanism adopted is the invention of 
| Mr. W. Worby Beaumont, and has been applied by 
| him to other machines—for example, flour sifters— 
|in which a similar compound motion is required. 
It is difficult to give a satisfactory account of the 
| kinetics of the drive in the space at our disposal. 
|The following description, based on a _ personal 
| study of the action, is not intended to satisfy the 
| mathematician. 
As will be seen from Fig. 93, a shaft H runs along 
| the front of the machine. This is the driving shaft, 
‘and it is coupled flexibly to the source of power. 
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Near each end of the driving shaft there is mounted | 
a disc, or a pair of discs. Each disc carries an 
excentric mass adjustable along a radius. These 
weights are simply a modified form of bolt and nut, | 
and do not weigh much more than } lb. each. They 
normally lie at a radius of about 4in. to 6in. from 
the centre of the driving shaft. They lie at both 
ends in the same plane and on the same side of the 
shaft. The entire motion of the drum is dependent | 
upon the centrifugal force developed by these two 
excentric weights, and hence the name ‘“‘ Vibromotor,”’ 
which has been given to this strainer. 

The driving shaft is supported in bearings at each 
end resting on helical springs placed within the 
pedestals shown at A—Fig. 94. The shaft -bearing 
is formed in the end of an arm B, which is curved 
downwards cylindrically to receive the lower half 
of a wheel C, which wheel is united to the hollow 
shaft of the strainer drum. The arm B is supported 
at its rear end on a pin D hung from a fixed point of 
the frame by means of a phosphor-bronze plate 
spring E. The two wheels C take the whole weight 
of the strainer drum. They are not in direct contact 
with the curved surface of the arm B, but rest against 
a pad of white metal at F, and two smaller pads of 
“ferodo” at G. A strap H bolted to the arm B 
encircles the top half of each wheel C. Contact, 
however, is only established at J, where an adjustable 
white-metal block is provided. 

The diagram—Fig. 94—indicates all the essential 
mechanism. It will easily be understood that when 


also be noted that the inertia of the strainer drum 
provides a resistance analogous to that of the 
frictional force experienced on the coin face against 
the flat surface on which it is laid. 

This peculiar drive, as we have said, is claimed 
to produce a very efficient straining motion. In 


addition, the horse-power absorbed is very small, 


being of the order of 0.5 horse-power. No ratchet 
chain or gear wheels are employed, and as a result— 


| even on a temporary foundation, as we saw it—there 


is scarcely any noise produced. Another feature of the 
design is the deep immersion of the drum which it 
permits. In a still later form, the central spiders and 
the spindle ends have been dispensed with, leaving 
the drum ends quite open and permitting an even 
deeper immersion of the drum in the pulp. The 


Vibromotor drive, we may add, has also been applied 
to the Wandel type of strainer already described. 


A materially different form of strainer from any 
described above is the ‘“‘ Dickinson ’’ machine, made 
by the Watford Works, and illustrated in Fig. 95. 
In this engraving, it will be understood, a portion 
of the outer casing and a portion of the strainer 
drum plates have been removed to show the interior 
arrangements. In this case the strainer drum is 
almost completely submerged. It is provided with 
large hollow trunnions, which are passed through 
glands to the outside of the casing. At one end, 
one of these trunnions carries a worm wheel, so that 
the drum may be slowly revolved by a driving shaft 
through a chain drive. 
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the driving shaft is set rotating, the centrifugal 
force developed by the excentric weight produces 
a “dithering” or vibrating action. This action 
may be said with little error to be a rapid swinging 
up and down of the frame B on the pin D as a pivot. 
The pivot is not quite stationary, of course, as the 
spring E permits it to vibrate slightly. It is not at 
all obvious, however, why, when the driving shaft is 
rotated at the requisite rate the wheel C—and with 
it the strainer drum—should rotate round on the 
pads FG J. The rate of this rotation, we may say, is 
adjustable by altering the pressure of the brake 
block J against the rim of the wheel. We may further 
add that if the driving shaft is rotated anti-clockwise 
the wheel C will rotate clockwise, and vice versd. 
The rate of rotation of the wheel is directly related 
to the speed of the driving shaft. 

These are the observed facts, and those of our 
readers who love a mechanical problem will find 
in them plenty to exercise their talents. For ourselves, 
we offer the following explanation of why the wheel 
C rotates when the shaft is rotated, although there 
is no recognised driving connection between the 
two. We may say that several illustrations of the 
same phenomenon are known. 

it will be noticed that the pin D at the end of the 
arm B is constrained by the plate spring E to move in | 
practically a straight, horizontal line. The other 
end of the frame is caused to move with the driving 
shaft in practically a circle. Any other point on the 
frame, and in particular the centre of the circle 
enclosing the wheel C, is, therefore, moved in an 
ellipse. Place a coin inside a ring of a little larger 
diaineter and give the centre of the ring an elliptical 
—or even circular—motion on a smooth surface. It 
will be found that the coin will rotate round its own 
centre in the opposite direction to that in which the 
centre of the ring is made to describe the ellipse. 
It is very obviously nothing but a pure rolling motion. 
It is exactly analogous to pulling the ground from 
beneath a wheel. If the ground is moved to the left, 
the wheel moves to the right. In the case in point, 
it is found that the analogue of the coin may be made | 
as big in diameter as the ring, and may even be 
braked by the pad J without stopping the rolling | 
motion. We do not advance this as a complete 
explanation of the drive. Those who desire to 
investigate it more fully should note that, while 
white-metal is an “ anti-friction ’’ substance, ferodo 
is a patented material particularly intended for | 
employment in brake blocks and elsewhere where the | 
generation of friction is a desideratum. It should 








Passing through the hollow trunnions,* which 
themselves carry suitable glands, is a hollow shaft 
connected at the worm wheel end to a cross-head and 
an adjustable throw crank on the driving shaft. 
Inside the drum this hollow shaft is provided with 
three equally spaced discs. The rapid reciprocation 
of these discs draws the pulp into the strainer 
drum and delivers the strained stuff out through the 
left-hand trunnion into a suitable delivery box. The 
gland for the left-hand end of the hollow shaft 
carrying the discs is fixed on the outside of this 
delivery box. 

The water spray cleansing arrangements are 
similar to those adopted in the Vibromotor strainer. 
The overhead trough is shown in section in the 
engraving. The cleansing water is led into the hollow 
central shaft by means of a flexible connection attached 
to the socket A and passes up a vertical pipe to the 
horizontal spray pipe. The hollow shaft being suitably 
blocked off, serves at the other end to conduct away 
the water falling back into the internal tray. It 
will be noticed that this arrangement incidentally 
secures the reciprocation with the discs of the spray 
pipe and the internal tray, as is desirable. 








THE WATER POWERS OF CANADA. 
No. IV.* 

Tue fourth booklet dealing with the water powers 
of Canada, and prepared under Government direction 
for distribution at the Panama Pacific Exhibition at 
San Francisco, is that devoted to the Province of 
Quebec. It was written by Mr. F. T. Kaelin, assistant 
chief engineer to the Shawenegan Water and Power 
Company at Montreal. 

It is pointed out to begin with that the Province 
of Quebec, which is traversed through its entire length 
by the St. Lawrence River, has an area of $51,873 
square miles, which is almost equal to the combined 
areas of France and Germany. There are in it 
immense forests, and the area of timber limits leased 
is over 66,000 square miles. According to an estimate 
arrived at as a result of a Government investigation, 
the total available water power in the Province 
amounts to some 5,600,000 horse-power. This 
figure, it is pointed out, represents the amount of 
power which could be relied upon at any period of 
the year without any regulation works on the rivers, 
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and that if such works were carried out the power 
would be much increased. 

In ‘treating his subject, Mr. Kaelin divides the 
Province into districts, and he takes first of all that of 
Ottawa, where the Ottawa River and a number of its 
tributaries run their courses. In this district there 
are numerous falls and rapids, most of which are at 
present undeveloped. The Quinze River, for in. 
stance, which is 18 miles in length, and which is really 
a portion of the Ottawa, has no less than fifteen rapids 
—these, as a fact, giving theriver its name. Although 
this river is near the Cobalt mining district, and 
although there are heavy calls for power throughout 
the neighbourhood, all of the 90,000 horse-power 
which the river might supply has, up till now, remained 
untouched. 

Again, the Lievre River, which is one of the prin. 
cipal affluents of the Ottawa, and which drains some 
4000 square miles containing numerous large lakes, 
also has a series of falls and rapids and could, it. is 
estimated, provide 85,000 horse-power continuously. 
Up to now less than 10,000 horse-power has been 
utilised. The Gatineau River, which is a still larger 
tributary of the Ottawa, having a length of 225 miles 
and a drainage area of 9500 square miles, would pro- 
vide with its falls and rapids a total of 225,000 horse- 
power, of which none is at present developed. How- 
ever, the locality is said to be ideal for the manufac- 
ture of pulp and paper, and proposals are under con- 
sideration for employing some of the available power 
for carrying on these industries. 

Another possible source of power on the Ottawa is 
provided by the Carillon Rapids, which occur just at 
the junction of the provinces of Ontario and Quebec. 
At this point the harnessing of the river would pro- 
duce some 160,000 horse-power. 

It will be realised, therefore, that in this part of 
the Province there is much power which is con- 
tinuously running to waste. Even if only the rivers 
we have mentioned are taken into account, there is 
about half a million horse-power just waiting to be 
used, if such an expression be permitted. 

Mr. Kaelin then turns to the Montreal district, 
which embraces that portion of the St. Lawrence and 
its tributaries on both shores which lies between the 
Ottawa and the St. Maurice. The only sites in the 
region which are capable of supplying large water 
powers are on the St. Lawrence itself, though on the 
various tributaries there are smaller powers, which 
would make a large total in the aggregate, some of 
which are in use. The St. Lawrence, however, is capable 
of yielding vast powers. At the Cascade Rapids, which 
are only 35 miles from the city of Montreal, there is a 
fall of 30ft., which, combined with the large flow of 
water at that point, would produce 500,000 horse- 
power. At the present time the Cedars Rapids 
Manufacturing and Power Company is actually 
engaged in erecting works at this point which, when 
completed, will be capable of an output of 180,000 
horse-power. At present, however, only 90,000 horse- 
power is available, this being supplied by nine vertical 
shaft turbines, each of 10,000 horse-power. Two- 
thirds of the total of this power are being sent to some 
aluminium works at Massena, and Montreal is taking 
the rest. At St. Timothee, on the other side of the 
St. Lawrence, is a 20,000 horse-power plant, which 
belongs to the Canadian Light and Power Company. 
At this station the unit is 5000 horse-power, and 
eventually there will be ten generators of that size. 
The energy is transmitted to Montreal. 

There is a 13,000 horse-power plant near Cedars 
Rapids, on the Soulanges Canal, some of the energy 
from which is used for lighting the canal and working 
locks, the remainder going to Montreal. Rather 
nearer to Montreal are the famous Lachine Rapids, 
which would, it is estimated, yield 400,000 horse- 
power. The whole of the water rights at this point 
have been purchased, but at present the plant installed 
has only a horse-power of 13,000, all of which goes to 
Montreal. 

Among the other water power plants which supply 
Montreal with current, where it is used for power and 
light, may be mentioned that at Chambly, which is 
about 16 miles away, on the south shore of the St. 
Lawrence. It has a capacity of 20,000 horse-power. 
Montreal also receives energy from the important 
hydro-electric installation on the Shawenegan Falls, 
100 miles away. This plant will be referred to later. 

In summing up this portion of his story, Mr. 
Kaelin remarks that Montreal enjoys a more 
bountiful supply of cheap electricity than any other 
city in the world. Already it receives energy gene- 
rated by falling water to the extent of 126,000 horse- 
power, while 240,000 additional horse-power _is 
readily available in its more or less distant vicinity 
when the demand for it arises. Moreover, there are 
other sites where water powers, though not so easily 
utilisable, should yet be obtainable should it become 
necessary. ; 

Seventy-five miles east of Montreal the St. Maurice 
flows into the St. Lawrence just beyond Lake St. 
Peter. Here is the City of Three Rivers, and it has 
given its name to the district. The St. Maurice is 
an important river, which drains 3600 square miles, 
and has a length of 300 miles. It is calculated that 
when a dam which is to be built in its upper reaches 
is constructed, no less than 650,000 horse-power will 
be obtainable from this river, which has many falls 
and rapids in its course. The dam, which is to cost 
one million and a-half dollars—say £300,000—is to 
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pe built on the river about 240 miles north of, its 
confluence with the St. Lawrence, and its construc- 
tion will enable the flow of water to the various plants 
in the Three Rivers district to be regulated. 

'The first possible power plant site up the St. Maurice 
from ‘Three Rivers is that at Le Gres Falls. These 
are 15 miles away, and they would yield 60,000 horse- 
power, but up to the present no power has been 
developed. Six miles further up, however, is the well- 
known Shawenegan—or Shawinigan as it is some- 
times spelt—power-house. The power is obtained 
from the Shawenegan Falls, and the site chosen is 
excellent for the purpose, for the river widens so as 
to form a lake just above the falls, and below the falls 
there is a sharp bend and then another lake, the 
difference in level of the two lakes, which are com- 
paratively close together, being 145ft. The whole 
of the water rights of these falls is owned by the 
Shawenegan Water and Power Company, which has 
erected a 160,000 horse-power plant there, besides 
selling a portion of the water to local manufacturers. 
Of the total of 160,000 horse-power, some is used on 
the spot for making aluminium and calcium carbide, 
and for manufacturing cotton, but the major portion 
of the energy is sent away to Montreal, Three 
Rivers, and other towns, as well as to factories and 
mines. 

Grand Mere Falls are 12 miles above the Shawenegan 
Falls. There the available head is 75ft., which will 
produce 100,000 horse-power. A plant of that capa- 
city is being erected by the Laurentide Company, 
the actual needs of which do not at present approach 
that figure, as its paper mills only consume about 
30,000 horse-power, so that there will be a surplus 
of some 70,000 to be disposed of in other ways. At 
La Tuque, which is 103 miles from Three Rivers, there 
is another big fall which would give 75,000 horse- 
power. At this point only about 3500 horse-power 
is at present being employed in pulp making. There 
are other possible sites within economical transmission 
distance of Three Rivers, so that that city is excep- 
tionally well situated as regards cheap power. 

Turning, then, to the Quebec district, Mr. Kaelin 
explains that although there is a large amount of 
water power available to the north of the city, but 
little of it has as yet been taken advantage of. The 
city itself is supplied from numerous small plants in 
the neighbourhood, which are mostly on the north 
bank of the St. Lawrence. In the rivers flowing into 
and from Lake St. John, however, there are available 
many power sites which, collectively, would furnish 
a huge total of energy. 

Lake St. John is 120 miles north of Quebec. It is 
a big lake with an area of 350 square miles, and it has 
a heavy outflow. As it emerges at Grand Discharge 
into the river Saguenay there are two main falls, and 
even without special storage arrangements it is said 
that 375,000 horse-power could be relied upon. 
The water rights belong to the Canadian Government, 
which, it is understood, proposes to carry out a storage 
scheme by which no less than one million horse-power 
could be obtained continuously—this being more 
than double the power at present sanctioned on the 
Canadian side at Niagara. At present no power is 
derived from this source, and the same remark applies 
to the series of rapids 20 miles further down the river 
where 240,000 horse-power is always running to waste. 
There is, however, a 7500 horse-power plant at 
Chicoutimi, a few miles further down, where the river 
of that name flows in, and this amount might be 
doubled by installing more plant. Several of the 
tributaries of the Saguenay afford power sites. The 
Perabouka River, for instance, would furnish 120,000 
horse-power and the Shipshaw River 8000 horse- 
power, a portion of which is being developed. 

Many of the rivers flowing into Lake St. John would 
provide water powers. Some of these are as follows :— 


River. Water power available. 
Ashwapmuchuan ns 250,000 
Mistassini - 12,000 
Muskosibi We 12,000 
Metabetchouan .. 11,000 
Ouiatchouan 13,000* 


* 5000 horse-power of this total is already developed. 

Mr. Kaelin passes in rather summary fashion over 
the remainder of the water powers in his area and, 
' in doing so, shows how little these powers have really 
been investigated. It is known, however, that they 
are very large, though whether or not they could be 
commercially developed with the population dis- 
tributed in its present manner is a matter open to 
doubt. The power yielding rivers tributary to the 
St. Lawrence nearly all flow into that river on the 
north side. On the south there are only the de Loup 
and the Magdelen. The falls at Fraserville, on the 
first named, would yield 3500 horse-power, one- 
seventh of which is being utilised ; while a series of 
rapids and falls on the Magdelen would give 50,000, 
none of which is in use. To the north, however, are 
the Hamilton, Netashkwan, Romaine, St. John, 
Manitou, Manikuagan, Outards, Bersimis, and Port- 
neuf, the aggregate estimated available powers of 
which are well over 1,000,000 horse-power. Other 
water powers in sparsely inhabited districts are those 
scattered over the James’ Bay slope in the north of 
the Province. The large rivers in this area are the 


Harricanaw, the Nottaway, Rupert, and Eastmain. 
The total available water power in this region is 
estimated at just under one million horse-power. 
Altogether, apparently, about 520,000 horse-power 
was being obtained from falling water in the Province 





of Quebec at the beginning of the year 1915. The 
majority of this power, 7.e., some 370,000 horse-power, 
was being transformed into electrical energy. About 
100,000 horse-power was being used directly as 
mechanical energy in the pulp and paper industry, 
and half that amount in other industries. It will be 
observed that less than one-tenth of the total natural- 
flow power which is estimated to be available in the 
Province has as yet been developed. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


PRESIDENTIAL ADDRESS. By CHARLES P. SPARKS, 
President. 


(Concluded from page 504) 
IIT.—Main ENGINEERING FEATURES. 


WHILE many inventions of value have resulted in im- 
proving the reliability of supply and in greater economy 
of production, progress is primarily due to the following 
improvements ;—(1) Three-phase transmission ; (2) lower- 
ing of frequency; (3) parallel working of alternators ; 
(4) development of the steam turbine and improved 
condensing plant; (5) improved steam-raising plant ; 
(6) paper-insulated lead-covered cables; (7) conversion 
of alternating to continuous current by rotary converters ; 
(8) development of reliable meters; (9) metal-filament 
lamps; (10) reduction in the first cost and the improved 
control of motors. 

(1) Three-phase Transmission.—Before the discovery of 
the three-phase system by Galileo Ferraris and Nicola 
Tesla, between 1885 and 1888, and its development by 
C. E. L. Brown and Dobrovolski, no transmission system 
was available capable of giving a general supply for all 
purposes. Single-phase alternating-current systems work- 
ing at high pressure could supply lighting demands over a 
large area, whereas the continuous-current systems of 
transmission were unsuited to operate at high pressure, and 
each continuous-current power station could only serve a 
limited area. The ecomony in the first cost of three-phase 
generators and transmission mains, and the ease of 
transformation of alternating currents by static transformer, 
combined with the invention of the induction motor, 
provided a system which enabled one undertaking to serve 
every class of demand in a large area. 

(2) Lowering of Alternating Frequency.—The original 
alternating-current systems in this country were started 
for lighting supply, and, owing to the difficulty of operating 
under statutory powers, consumers were supplied through 
overhead wires by separate transformers. To keep down 
the cost and to raise the efficiency, frequencies of 80 to 
100 cycles per second were selected. Although not 
recognised at the time, the choice of these high frequencies 
made the development of single-phase alternating-current 
motors almost impossible. Alternating-current systems 
were unable to supply motive power until they commenced 
operating at frequencies ranging from 40 to 50. Long 
before any general change took place in this country, low 
frequencies had been adopted by C. E. L. Brown in 
Switzerland for low-speed yenerators driven by water 
power, and by Zipernowski, who developed low-speed 
alternators direct-coupled to reciprocating engines. Al- 
though fifty cycles has now been adopted as the standard 
frequency of supply for all purposes outside special 
transmission or single-phase railway work, the effect of 
developing alternating-current systems on a wrong basis 
has not yet been eradicated. 

(3) Parallel Working of Alternators.—The theory of the 
parallel working of alternators was described by Mr. 
H. Wilde in 1868 and by Dr. Hopkinson in 1882—following 
his tests on the parallel operation of de Mariten’s magneto 
machines, which were worked in parallel or run as syn- 
chronous motors,—but the general parallel working of 
alternators was a matter of difficulty up to 1889. At that 
date, while the possibility of the parallel working of several 
types of alternators had been demonstrated, there was so 
much difficulty in operating machines in}parallel that all 
the alternating{supply companies in}this country operated 
with alternators supplying separate groups of feeders, this 
method requiring complicated switchboards with a 
multiplicity of air-brake switches te transfer or re-group 
the feeders as the load varied. Zipernowski, whose 
alternators were constructed for direct coupling to low- 
speed engines, had found little difficulty in coupling 
low-frequency alternators in parallel, even when these 
differed in size and were driven by engines running at 
various speeds; but no material progress was made in 
the operation of alternators in parallel as standard power- 
station practice until after Mr. W. M. Mordey * laid down 
the principles and demonstrated the theory by the practical 
parallel working of the alternators of his design. This 
pioneer work of Mr. Mordey at once had a far-reaching 
effect on power-station design and methods of working. 
It improved the reliability of the supply and lowered the 
operating cost by enabling the running plant to be worked 
at its most economical rating ; it also showed the possibility 
of converting single-phase alternating currents into 
continuous currents by the use of synchronous motor- 
generators. 

(4) Steam Turbine and Condensing Plant.—The develop- 
ment of the steam turbine, due to Sir Charles Parsons, 
of Newcastle, together with the adoption of superheated 
steam and suitable condensing facilities, have entirely 
changed the character of supply undertakings. It has 
enlarged their scope by increasing the possible size of 
operating units, has greatly reduced the first cost of 
generating and boiler-house plant and buildings, and 
has lowered the operating cost. 

To obtain the best results from steam turbines an ample 
supply of cold condensing water is essential; and when 
this is available, modern condensing plant is capable of 
maintaining a vacuum of 97 per cent—29in. to 30in. 
vacuum—of the theoretical value in the turbine casing, 
as compared with the 25in. to 30in. vacuum—85 per 
cent.—normally used with reciprocating engines. 

The use of turbo-generators enables a watt-hour to be 
generated in large power stations supplying diversified 
demands for 20 to 25 B.Th.U—say 141b. to 2Ib. of 
* W.M. Mordey, “ Alternate Current Working.” Journal, I.E.E., 
Vol. XVIII., page 583, 1889. 














average coal per unit—as compared with 100 to 150 * 
B.Th.U.—or 8 lb. to 12 lb. of average coal per unit—origi- 
nally required in the small stations using non-condensing 
reciprocating engines supplying lighting demands. 

It is interesting to compare the above results now 
obtained, with Colonel R. E. Crompton’s estimate of 1891 
of future probable results before the development of the 
condensing steam turbine, namely 36.25 B.Th.U.t per 
watt-hour generated—2} lb. of Welsh coal, 14,500 B.Th.U. 
per pound—with plant working continuously at full output. 

In the early days of the industry, the average size of the 
generator in lighting stations was 100 kilowatts, generators 
rated at 500 kilowatts being exceptional. The maximum 
size of turbo-generators is not yet in view : machines rated 
at 30,000 and 35,000 kilowatts and made by the General 
Electric Company, U.S.A., are at work, while machines of 
still larger capacity are being designed. The upper limit 
in the size of generators is at present fixed by the extent 
of the system to be supplied and the limitations of the 
method of control, rather than by any limitations in the 
design of the turbine or electric generator. 

[5) Improved Steam-raising Plant.—The main improve- 
ment in steam-raising is the universal use of large boilers 
of the water-tube type, combined with superheaters and 
mechanical stokers using small coal of medium calorific 
value, as compared with small boiler units of various types, 
hand-fired with coal of high calorific value. 

Large power stations now use boilers in which the 
superheater and economiser form an integral part of the 
boiler, on normal output each boiler evaporating up to 
50,000 lb. of steam per hour at 200 lb. to 250 lb. per square 
inch pressure, the steam being superheated 200 to 250 
degs. Fah., as compared with boilers evaporating 8000 to 
10,000 lb. of steam at 80 Ib. to 150 Ib. pressure. 

Great progress has been made in furnace design and in 
mechanical stokers, thereby enabling small coal of com- 
paratively low calorific value to be efficiently and 
smokelessly burnt. This has resulted in the average 
efficiency in conversion of the heat energy of the coal 
being raised from 65 to 85 per cent. on test, and from 50 to 
75 per cent. under operating conditions, with a material 
saving both in the cost of fuel and in labour. 

Also, due to mechanical stoking, boilers now give their 
full output efficiently and continuously for long periods, 
compared with the fluctuating output in the case of hand- 
fired boilers due to the necessity of cleaning fires. This 
factor is of prime importance in reducing the amount of 
boiler power required. 

Again,.the use of small coal enables the entire coal 
supply to be handled mechanically, and the development 
of the suction ash-conveyor has reduced to a minimum the 
amount of labour required in the boiler house. 

As a result of the improved thermal efficiency of the 
boiler house and resulting low temperature of the gases, 
mechanical draught has become a necessity, the old 
difficulties of induced-draught plant, due to action of the 
hot gases on the fan and casing, not occurring with the 
lower temperature at which the gases are discharged from 
the boiler. 

Instead of duplicate steam ranges of cast iron, with 
copper bends, single steel mains are used, while the 
continuous flow of steam required by turbines, a: compared 
with the intermittent flow of steam with reciprocating 
engines, has further reduced the area of steam pipes 
exposed to condensation. 

The decrease in the number of operating units and the 
simplified steam range have directly reduced the stand-by 
losses in the boiler house and steam piping. The increase 
in size and the improved design of water-tube boilers and 
accessories have resulted in the space occupied by the 
boiler-house plant being reduced to one-fifth of that 
required for an equal evaporation of steam thirty years 
ago. Through the introduction of turbo-driven machivery, 
which requires no internallubricant, the durability of the 
boiler plant has been much improved, one of the main 
difficulties with boilers used in conjuction with recipro- 
cating engines being the presence of small amounts of 
grease in the condensed feed-water. 

The maintenance of the boiler-house efficiency, which is 
of the first importance owing to fuel being the main 
operating cost, has been materially assisted by the develop- 
ment of temperature, CO,, and draught recorders, together 
with simple apparatus for determining the calorific value 
of fuel. 

(6) Paper-insulated Lead-covered Cables.—The invention 
and development by Mr. Ferranti of the paper-insulated 
lead-covered cable has not only reduced the cost of trans- 
mission and distribution, but has largely increased the 
reliability of operation. In the early days of the industry, 
owing to the lack of information as to new requirements, 
the practice of telegraph engineers was followed, under- 
ground cables being insulated with rubber, or gutta-percha, 
and drawn into iron pipes ; while for low-pressure systems 
requiring conductors of large section, bare copper strips 
mounted on insulators, or bitumen-insulated cables laid 
solid or drawn into bitumen concrete conduits, were used. 

These methods are now only used exceptionally, all 
transmission cables being paper-insulated, lead-covered, 
armoured, and laid direct in the ground; while for 
distributing purposes in the more central areas, paper- 
insulated lead-covered cables drawn into conduits are 
largely used. When it is considered that some 40 per cent. 
of the capital outlay in the electric supply business is due 
to distribution, of which the cost of cable represents the 
greater proportion, the importance of this development is 
apparent. 

(7) Conversion of Alternating Current to Continuous 
Current by Rotary Converters.—No conversion was possible 
in the early stages owing to the want of an alternating- 
current motor, and it was not until the difficulties of this 
development were overcome by a reduction of frequency 
that any general supply of continuous current could be 
given from an alternating-current system. 

The first method of conversion was by means of motor- 
generators, either of the synchronous or induction type 
the efficiency of conversion ranging from 85 to 88 per cent. 
at full load. The present method of conversion for a 
general supply is by rotary converters. These were first 
developed some twenty-five years ago in the United States 





* R. E. Crompton, “‘ Cost of Electrical Energy,” Journal, I1.E.E., 
Vol. XXIII., page 396, 1894. 

+ R. E. Crompton, “‘ The Cost of the Generation and Distribution 
of Electrical Energy,” Minutes of “‘ Proceedings ” of the Institution of 
Civil Engineers, Vol. C’7I., page 2, 1891. 
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for supplying traction systems, a frequency of 25 being 
standardised for transmission. Although satisfactory 
results were obtained for traction purposes with rotary 
converters working at this frequency, it was not until 
1905 that satisfactory 50-cycle rotary converters were 
developed. This development was rendered possible by 
the introduction of interpoles, which allowed higher speeds 
to be used, thus securing reasonable spacing for 
commutation. The development of the 50-cycle rotary 
converter has resulted in reducing the space occupied by 
transforming plant to one-half of that required by motor- 
generators ; the first cost has been reduced to between 
one-half and two-thirds, and the efficiency of conversion 
has been raised to 94 per cent. at full load. 

(8) Development of Reliable Meters.—The metering of 
electricity was a great difficulty in the case of early 
undertakings. The first meter developed for continuous- 
current supply was of the electrolytic type. No meters 
were available for alternating-current systems and 
electricity was sold by annual contract. 

Initially, the development of the continuous-current 
meter appeared to be a simpler problem than the metering 
of alternating currents, and three types were soon 
developed, which are still in use, although greatly improved 
in construction and accuracy. These were as follows :— 





Mercury motor meters 
Mercury motor meters 

aN Aron Clock type 
Watt-meter—Thomson Motor meter 
No alternating-current meter, however, was developed 
until 1889, when, following the discoveries of Ferraris 
and Tesla, the rotary-field type of meter was developed 
by Schalenberger in the United States. 

All alternating-current meters are of the motor type, 
worked on the rotary-field principle. The absence of 
commutation and of collection of current has proved an 
enormous advantage in maintaining their accuracy, and 
although the development of the continuous-current meter 
appeared simpler in the early stages, more difficulty is 
now experienced in maintaining its accuracy over a given 
period than with the alternating-current type. 

No method of metering energy has been brought to 
greater perfection than the metering of electrical energy, 
and the ease and accuracy of measurement have played a 
great part in enabling losses to be analysed and improve- 
ments made by increasing the efficiency of apparatus and 
the operation of the system. 

The standard of accuracy laid down by the Board of 
Trade for large meters is 24 per cent. + from to ;4, load, 
and 2} per cent. + or — from , to full load. There is 
little difficulty in maintaining modern meters within these 
limits of accuracy for periods of five years, owing to the 
moderate speeds of rotation at full load. As an instance 
of close calibration and accuracy over a considerable 
period, I give the reading of three motor meters, the 
power factor of the supply varying from 0.8 to unity and 
the demand from 2.5 to 60 per cent. of the rated capacity 
of the meters. 


Ampére-hour meters—Ferranti 
Hookham 


i i c Meter (1). Meter (2). Meter (3). 
Number of units registered 1,955,700 1,945,800 1,952,300 
Mean reading, units.. .. 1,951,266 
Error from mean, units .. + 4,434 - 5,466 + 1,034 
Error from mean, per cent. + 0.23 - 0.28 + 0.05 


(9) Metal-filament Lamps.—The carbon-filament lamp 
used at 100 volts in 1888 was rated at 60 watts for 16 
mean spherical candle-power, the average lamp consuming 
four watts per candle-power. Until 1906, when the 
metal-filament lamp was developed for commercial use, 
the main development of the carbon-filament lamp had 
been in the direction of increasing its flexibility by 
introducing lamps of smaller candle-power and increasing 
the voltage to allow the use of 250-volt lamps in consumer’s 
premises; but no material reduction in the energy 
required per candle-power-hour had taken place. 

The introduction of the metal filament resulted, however, 
in increasing the candle-power-hours derived from one 
unit of electricity three-fold to 800 candle-power-hours 
per unit, lamps of small candle-power being manufactured 
for pressures up to 250 volts. 

The recent development of incandescent lamps with 
nitrogen-filled bulbs has again more than doubled the 
number of candle-power-hours obtainable per unit, the 
figure now being 2000. The standard sizes of lamps ot 
this type now in use are: for 100 volts, 60 watts—120 
candle-power—and upwards ; for 250 volts, 120 watts— 
240 candle-power—and upwards, smaller units of light 
being available where lower pressures can be obtained by 
transformation. These improvements in the efficiency 
of incandescent lamps have resulted in increasing the 
standard of illumination, and have largely increased the 
use of indirect lighting. 

Although the number of units sold by some supply 
undertakings showed a marked decrease when metal- 
filament lamps were first introduced, the lowering of the 
cost of illumination at once resulted in increased business, 
which, owing to the growth in the number of consumers, 
has placed the supply undertakings on a more secure 
foundation. Another important result of the introduction 
of the metal-filament lamp is that, owing to the high 
temperature at which the filament is worked, it is much 
less sensitive to fluctuations in pressure. 

The Board of Trade Regetitions issued in 1889 required 
the pressure of supply at consumers’ terminals to be 
maintained within 4 per cent. At any point of the system 
where the above variation was worked to, the light given 
by carbon-filament lamps varied between the limits of 
— 20and + 25 percent. With the same pressure-variation 
the metal-filament lamp has much reduced the variation, 
the limits being — 14 and + 16 per cent. With the 
present type of half-watt lamp, the variation is further 
reduced to 12 per cent + or —. 

This characteristic of the metal-filament lamp, added 
to the absence of the blackening of the bulb, has much 
improved the quality of the lighting, and has materially 
reduced the difficulties met with during the hours when 
the distributing network is heavily loaded. 

(10) Motors.—The high efficiency of conversion from 
electric to mechanical power in the motor as originally 
developed, left little room for improvement. The main 
efforts of designers have been devoted to reducing the 
weight and thus lowering the first cost, which has fallen 
50 per cent. in motors of moderate size during the last 
fifteen years. The other direction of advance has been in 
improved reliability, reducing the cost of maintenance. 
Little further improvement can be expected in efficiency, 





which, for motors of moderate power, speed and voltage, 
reaches 85 per cent. The development of the induction 
motor, with its advantages of close speed regulation and 
absence of commutation, has been largely responsible for 
electric driving being used in many industrial concerns 
in preference to other forms of power. 


IV.—DrrecTion oF FurRTHER PROGREssS. 


In the light of our present knowledge, there are four 
main reasons why we should expect a large further 
expansion in the general supply, apart from the extension 
of electric traction and the use. of electrical energy for 
electro-chemical purposes. These reasons are as follows :— 
(1) Necessity for fuel economy, (2) the extension of 
lighting, (3) the increased range of transmission, (4) domes- 
tic use of electricity. 

(1) Necessity for Fuel Economy.—The economical use of 
fuel has been hindered in this country by its low price. 
Until some other primary source of power and heat is 
found, the world may be considered to be living on its 
capital, ¢.e., the stored energy in the coal, and to be using 
fuel wastefully to the prejudice of future generations. 
Only a fraction of the total coal consumed is at present 
used for centralised source of supply of power and heat, 
the principal future economy ‘in fuel is to be found in 
increasing the use of such centralised supply to allow the 
most efficient use to be made of the world’s coal supplies. 
To attain this economy, large capital outlay is required 
on plant for converting the heat energy of the coal into 
electricity ; but the present apparent lower cost using fuel 
inefficiently at a large number of isolated points retards 
progress in the direction of centralisation, as immediate 
results are often only considered. 

The fuel-saving by using a centralised supply is due to 
the reduction of stand-by losses and to the higher efficiency 
of large generators and boiler plant when worked under 
skilled supervision. The fuel-saving under average 
conditions from a central scheme as compared with 
isolated plants is not less than 75 per cent. With the 
gradual increase in the cost of fuel, it is unquestionable 
that all main supplies for power and heat will be obtained 
in the future from centralised sources. 

In the absence of any prospect of the development of an 
economical system of storage for electricity, which would 
at once raise the present load factors of from 25 to 35 
per cent. to nearly 100 per cent., and thus materially 
lower the cost of generation, or until some new method of 
converting the heat energy of coal to electricity is dis- 
covered, one of the next steps to lower the cost of production 
of electricity will be the gas-firing of boilers, the gas being 
obtained from producers worked at a low temperature. 
This will provide by-products from the distillation of the 
coal as a raw material for other industries. The sizes and 
positions of most of the present power stations prevent 
this system being used, as by-product processes can only 
be successfully worked on a large scale and with plant 
operating at a high load factor; but the increase of 
electrical energy taken from centralised sources of supply, 
and the gradual change from comparatively small stations 
to main power stations will allow of this method of 
generation. 

(2) Extension of Lighting.—Apart from hygienic reasons, 
it is certain that electricity will prevail more and more 
as an illuminant owing to the greater number of candle- 
power-hours that can be obtained from a ton of coal by 
using electricity as compared with gas. With electricity 
generated in modern power-houses using 25 B.Th.U. per 
watt-hour, and with 85 per cent. efficiency of distribution, 
the number of candle-power-hours obtained per ton of 
coal is, with metal-filament lamps of 15 to 20 candle- 
power, no less than 750,000, as compared with 260,000 
in the case of gas, gas mantles of 20 candle-power and 
13,000 cubic feet of gas per ton of coal carbonised being 
assumed. The amount of coal required with electricity 
for small units of light is thus only one-third of that 
necessary for an equal illumination with gas. It may 
be suggested that further improvements in the gas 
mantle will equalise matters ; but it must be remembered 
that electricity is more than holding its own in new 
developments. The half-watt lamps now on sale have 
again reduced the energy per candle-power-hour by more 
than 50 per cent. for lamps of 120 candle-power—smaller 
units of light being available when lower pressures than 
100 volts can be obtained by transformation. 

(3) Increased Range of Transmission.—Further research 
should result in improved dielectrics which would allow 
higher working pressures for underground cables, thus 
lowering the cost of transmission, increasing the size of 
each centralised undertaking, and again raising the 
operating load factor by the greater diversity in the demand. 
Pending this development, the economical radius of 
transmission can be increased by using overhead lines 
outside the thickly-populated districts, and it is not too 
much to expect legislative action in the national, as against 
private, interests. Statutory powers should allow the 
erection of transmission lines along the most economical 
routes, reasonable rents for wayleaves being fixed by an 
independent tribunal. 

(4) Domestic Uses.—There is no section of the general 
supply that opens up greater possibilities than electric 
cooking and heating, since, at a low estimate, the units 
required for these purposes would be ten times those 
required for lighting. This development would utilise 
to much greater advantage the distributing mains in 
residential areas, which are at present only fully loaded 
during a few hours per annum. 

While the efficiency of conversion in the present electrical 
apparatus is high, and the system is an ideal one 
hygienically, since there are no products of combustion, 
development has been slow for the following reasons :— 

(1) With the present method of conversion of the heat 
energy in the coal to electricity, it is only possible to 
deliver to consumers some 15 per cent. of the heat energy 
in the coal. At first sight this low efficiency would appear 
to prevent any extensive use of electricity for these 
purposes, but regard must be had to the low efficiency 
when coal or gas is burnt direct, owing to the necessity of 
getting rid of the products of combustion. This low 
efficiency allows electricity to compete successfully for 
all intermittent uses, but no large economy of coal can 
be secured until the present methods of generating 
electricity are improved. 

(2) The present cost of the apparatus and its maintenance. 
A large expansion of business would enable manufacturers 








to meet this point, and immediate improvement will take 
place as soon as the supply undertakings are prepared 
to let on hire and maintain apparatus on liberal terms 
in the same manner as the electric motor business was 
developed. 

(3) The rates charged for this class of supply aro jn 
many cases not sufficiently low to encourage development, 
A low rate is essential, and is justified by the high diversity 
factor and the large number of hours of use, resulting in 
a greatly improved load factor from the residential 
demand. 








NOTES ON MODEL EXPERIMENTS. 


A PAPER was read before the North-East Coast Lnsti. 
tution of Engineers and Shipbuilders last week by Mr, 
G. 8. Baker, Superintendent of the William Froude 
National Tank, of which the following is a résumé :-— 

The paper is intended to give an account of some 
of the work done in the William Froude National 
Tank during the last two or three years. The work 
dealt with is separated under three headings :—Skin 
friction resistance, strut and bilge keel resistance, and 
the effect of hollow and straight ends on ship resistance, 
In the first section a new analysis of previous work is 
given, together with the results of further experiments 
on friction. The effect of temperature upon the frictional 
resistance of a model is dealt with. An account is given 
of some experiments to determine the increase in resistance 
due to plate edges and butts, and the results are compared 
with W. E. Froude’s work. The second section deals 
mainly with the effect of size on strut resistance and 
incidentally the applicability of model appendage experi- 
ments to the full-sized ship. It also deals with the 
effect of fore-and-aft position of bilge keels on their 
resistance. The third section contains an analysis of 
a very complete set of experiments on hollow and straight- 
line forms, and shows the limits of usefulness of either 
form, and how these limits depend upon the prismatic 
coefficient and speed. 

Skin Friction Resistance.—It is a well-known fact that 
the greater portion of the power required for the propul- 
sion of ships is used up in overcoming skin friction resist- 
ance. W. Froude, after making a number of experiments 
on the frictional resistance of flat boards, gave a method 
of applying his results to lengths in excess of 50ft. and to 
speeds in excess of his experiment speeds. In giving 
these results he recognised that they contained some 
unexplained and anomalous facts and stated that the 
law governing the decrease of resistance with length 
‘‘has yet to be discovered.” The work detailed in this 
section of the paper was undertaken mainly with the 
desire to get at the root of these hitherto unexplained 
experimental troubles. It has led, it is hoped, to con- 
siderable light being thrown on the whole problem of 
frictional resistance. In examining W. Froude’s work, 
recourse has been had to his original experiments so far 
as records of these were obtainable. They are given in 
the form of resistance curves with experiment spots. 
The small ordinates such resistance curves naturally 
have at low speeds prevented any extreme accuracy in 
the analysis of the low-speed results, but every care has 
been taken to reduce any error due to this circumstance. 

In 1888, R. E. Froude, as a result of many experiments 
with models having shellac and paraffin surfaces, gave 
some new figures for the resistance of a varnished surface, 
which he extended to lengths greater than 50ft., the grada- 
tion of coefficient for these greater lengths being stated 
as “‘ mainly conjectural”? and such as to give about the 
same ‘‘correction’’ as. with the earlier results. Other 
experimenters have given their results in the same form 
as W. Froude. Herr Geber’s experiments on skin friction 
have also been examined. Nearly all of the above- 
mentioned experimental results have been plotted to a 





common base of N° where V is the speed in feet per 
d 


second, L length in feet,and N= # u being the viscosity 


of the fluid and p its density. Lord Rayleigh has shown 
that, according to the principle of dynamical similarity, 
for any series of similar planks the resistance per unit 


area of surface is given by the formula ws = K, where R 


is the resistance per unit area at speed V, K is a function of 


: 4 p the density of the fluid. Examining each series 


N 


of experiments by itself on this basis, it has been found 


that at high N values cach gives good results, the spots 


on the curve for different lengths coming well together 
despite the want of similarity in relative dimensions, but 


at low - values the spots tend to become more and 
more wild. Froude’s are worse in this respect than 
Geber’s, particularly for his 5ft. plank. The results for 
this plank were departed from considerably by W. Froude 
himself in giving his faired curves, and have been ignored 
in this analysis. Three model planks have been made 
and tried in the National Tank, in order to obtain data 
for this low-speed part of the curve. The 16ft. and 8ft. 
models were made of wood with lead keel and brass ends, 
the whole receiving several coats of shellac varnish. The 
planks were shaped from end to end, i.e., there was nothing 
jn the nature of parallel body. They had a freeboard of 
several inches when at rest and were not allowed to trim 
when being towed. The 3ft. plank was made of a light 
aluminium alloy carefully shaped from end to end, having 
the same taper of ends as the other models. A thin and 
smooth coat of shellac varnish would not adhere to its 
surface. The, metal was therefore left bare and finished 
with fine emery cloth. ~ 
Dimensions of Plank Models. 





Maximum breadth. | Speed range | Number 
o ee: 








Length. Draught. | 
At waterline. At keel. | experiments.) model. 
Feet. Feet. Feet. | ¥F.P.M. 
16 -333 -015 092 | 189 to 546 122 
8 .167 -015 .092 62 to 822 | 136 
3 -062 -005 -092 100 to 1153 153 
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All gear attached to the last two models was slung on 
knife edges for the greater part of the speed range in 
order to eliminate mechanical friction, and an exceedingly 
open scale was used for the resistance diagrams. The 
results of the 16ft. plank agreed with those of W. Froude’s 
long planks, and those of the 8ft. plank also fell on the 
same curve at all high speeds. The results at quite low 
speed s were remarkable. The _ resistance fluctuated 
dropped rapidly as the 


considerably and the value of vi 
speed was decreased. Special care was taken with the 
3ft. plank to remove all sources of error, The experiment 
spots for this plank agree with the results for the longer 
jlanks at the higher speeds, and show the same peculiarities 
and fluctuations as did the 8ft. plank at its lowest speeds. 


At low - values all the experiments with models or 


planks in air fall on a curve with sharp upward bend, but 
the experiments in water show a tendency to a flatter 
curve culminating in a rapid fall in ordinate value accom- 
yanicd = by considerable fluctuations. This difference 
between the air and water results cannot be due to 
wave-making in the case of the latter, and is not due to 
the fluid, as the spots for the lowest speeds of two ordinary 
tank models fall near the upper curve and later experi- 
ments with struts in air and water plot together fairly 
well. In the air channel there is little doubt that the 
air has a sinuous or eddy motion, and the resistance curve 
will therefore have the usual characteristic upward bend 


VL : ; 
at the small values, but in the water there is no 


motion to start with, and this may have some influence 
on the subsequent motion. 

The next step is to apply these results to tank experi- 
ments and to the calculation of skin resistance for ships. 


L : 
The range of N covered by tank experiments depends 


upon the secede of the model used. For a 16ft. model of 

a passenger liner, the extreme limits would be about 

4 10-8 to 10 x 10-*. It will be seen that the possible 

error in frictional resistance becomes steadily greater 
VI , 

at low —— values, and ship models should not be run at 


values of - = below 3 x 10-* if reliable quantitative 
results are to be obtained. The writer is of the opinion 
that this instability in the frictional resistance is the cause 
of the variation of resistance of tank models at low speeds 
and of the large experimental errors found with models 
in a small tank when an attempt is made to obtain quan- 
titative results. So far these results apply to a model or 
ship having a smooth varnish surface. Experiments 
with a model coated respectively with shellac varnish, red 
lead, black lead varnish, and paraffin wax showed no 
apprecialble difference in resistance between any of them. 
But the surface of a ship is not smooth ; it is broken up 
by plate edges and butts, and experiments have been made 
to determine these separately. These suggest that the 
use of flush butts over about one-eighth of the length 
of the ship at the fore end would lead to approximately 
3 per cent. reduction of resistance. 

With regard to bilge keels, these should be kept well 
aft on the form; shifting them aft has little effect on 
their action when rolling. Wherever they are placed 
they should lie along the stream lines. Aft of a certain 
point in the fore body the stream-line flow is not particularly 
sensitive to speed. Forward of this point the bow wave 
controls the stream flow to a considerable extent, so that 
keeping the keels well aft will diminish frictional resistance 
and also tend to avoid cross flow and the possibility of 
eddy-making. There is another aspect of frictional resist- 
ance which is of more interest to the experimenter than 
to the shipowner, that is, the effect of temperature upon 
resistance. During the last three years experiments 
have been in progress at the tank to determine and 
measure this effect. These show about 3 per cent. reduc- 
tion in resistance for 10 deg. Fah. rise in temperature. 

Strut and Bilge Keel Resistance.—On several occasions 
the “ Tank” has been asked to make experiments with 
shaft bossings and brackets, and such experiments have 
been made, although it was fully recognised at the time that 
there was some uncertainty as to how quantitative results 
could be obtained for the ship from model experiments. 
Some experiments with a model in which strut resistance 
was abnormally great made it imperative that this 
uncertainty should be cleared up if possible. For this 
purpose two sets of struts have been tested. A full form 
with blunt entrance was tried in four sizes, the lengths of 
the sections in the line of motion being jin., 2in., 6in. and 
l2in., the ratio of length to width being 3 to 1. Fine 
section struts were tried in two sizes, the lengths in 
direction of motion being ljin. and 12in., the ratio of 
length to width of section being 5 to 1. Calculations 
from the results of experiments with these struts makes 
it evident that estimates from small models of struts 
based on the assumption that the value of os is the 
same for ship and model are valueless. There can be little 
doubt that this remark holds good, not only for struts, 
but for shaft bossings and webs as well. In order to 
prevent any misconception as to the effect upon screw 
experiments of this large departure in strut resistance 
from the law of comparison, the author wishes to state 
that, in his opinion, so far as shaft webs or struts affect 
the general stream flow, its effect should be the same on 
model and ship, and the above discrepancy then only 
affects the screw in that the small scale appendages 
produce a somewhat larger wake in the model than in 
the ship. 

Straight and Hollow Lines.—Much has been written on 
this subject during the last twenty years, and many 
attempts have been made to lay down a general law on 
the merits of these two types of lines. Experimental 
results have been gathered together from several papers 
previously published, and due regard has been paid to 
experiments on the same general lines at the Washington 
and Haslar Tanks. Practically all the ship models 
which have been tested in the National Tank for research 
purposes have been developed from six sets of lines, ‘.e., 
three entrances and three runs. Of these sets of lines 
two are straight, two hollow, and two medium hollow. The 
‘models cover a very large range of prismatic coefficient. 
Those on which hollow and straight ends were tested had 





certain common dimensions and characteristics. The 
ratio of beam to draught was 2.25, length to beam 7.654, 
midship section coefficient .98, displacement for any 
prismatic coefficient the same for ail forms. The figure 
shows the effect of a hollow line entrance as speed increases 
and defines the (P) values at which the straight line bow 
becomes better or worse than the medium line bow. The 
shaded area shows the limits over which some hollowing will 
give good results. The ordinates (P) are equal to 1.34 JPL 
where V is the speed in knots, L the length in feet, and P 
the prismatic coefficient. The experiments further show 
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that the run of any ship of low speed should be straight. 
Only for small speed and fullness are hollow lines of any 
use. The figure does not extend to high speeds, but Mr. 
Froude has stated that his experiments have given results 
for after-body change “ purely neutral as between straight 
and hollow lines.” 








OBITUARY. 
THOMAS PARKER. 


Frew engineers have travelled in so many and such 
varied paths as did Mr. Thomas Parker, whose death 
occurred at his home at Ironbridge, in Shropshire, 
on the 5th inst. He was a man of very many interests 
and diversified talents, and by his death the engineer- 
ing profession is undoubtedly the poorer. 

Thomas Parker was the son of the late Mr. T. W. 
Parker and was born at Tettenhall on December 
22nd, 1843. He had, therefore, all but completed 
his seventy-second year. His early education was 
received at the Quakers’ School at Coalbrookdale, 
and after leaving that institution, which he did 
when he was still quite a young boy, he entered the 
works of the Coalbrookdale Company. When twenty- 
three years of age he went to Manchester to complete 
his technical studies, and on his return he again 
entered the works of the Coalbrookdale Company, 
where he was made foreman of a portion of the 
foundry. Later on he was given charge of the 
chemical and electro-depositing departments. Finally 
he was promoted to be the manager of the engineering 
portion of the works. It was while he was in charge 
of the electro-depositing department that he made 
some discoveries in connection with electric storage 
batteries, which eventually led to his starting 
business in Wolverhampton on his own account in 
partnership with Mr. P. B. Elwell under the title 
of Elwell, Parker and Co., Limited. The original 
intention of the firm, which was constituted in 1882, 
was only to make accumulators which embodied 
Mr. Parker’s discoveries and improvements, but it 
was not long before the production of dynamos was 
undertaken and the Elwell-Parker machines enjoyed 
a well-merited popularity, and finally the output 
of the firm included nearly everything electrical. 

Electric traction appealed to Mr. Parker from the 
very first. He had foreseen its possibilities long 
before any actual work was carried out, and he was 
among the pioneers when operations were actually 
commenced. He was responsible for the design of 
the electrical plant for the tramway along the front 
at Blackpool, which was one of the first electric lines 
in this country to be worked, and was, we believe, 
the very first electric line to employ a slotted system. 
The positive conductor was contained in the slot 
and consisted of two curved copper plates arranged 
side by side in the horizontal plane and parallel to 
one another, the current collector, which consisted 
of two brass rubbers connected together by brass rods, 
being arranged to drop down the slot at street level 
and take up its place between the two conductors 
so that one rubber would press on one and one on the 
other. The return was through the rails. It was 
by no means a perfect system, but for a long while 
it operated wonderfully well considering all things: 
and having regard to the fact that in heavy winds 
for which Blackpool is famous the sand from the beach 
not infrequently was blown in clouds on to the 
roadway and invaded the conduit, into which, also, 
it was by no means an unknown thing for sea water 
to find its way in quantity. Mr. Parker remained 
the consulting engineer to this tramway until it was 
taken over by the Corporation, which happened about 
the year 1893. 

Another of Mr. Parker’s early ventures in electric 
propulsion was the design of an electric locomotive, 
which was so successful on its trials that, as a con- 





sequence, the Birmingham and Bournbrook tramway 
was constructed. Later on he—or, rather, his firm— 
was the contractor for the electric equipment of the 
Liverpool Overhead Railway, and he himself was 
responsible for the design of much of the plant used. 
His great electric traction work was, however, the 
electrification of the Metropolitan Railway, which 
was completed in 1905 and was a success from the . 
very first. The undertaking, including the power- 
house at Neasden, which embodied several departures 
from preceding practice, was described in various 
of our issues in February, March and December of 
the previous year. 

Electric traction, however, by no means formed the 
sum of Mr. Parker’s activities. He was part inventor 
of the Parker and Weston steam pump; he was 
interested in the use of electricity for the extraction 
and refining of metals, particularly of gold, silver 
and copper; he devised a process, into the working 
of which electricity also entered, for the production 
of phosphorous ; and he invented one of the first slow- 
combustion stoves which were produced. For the 
latter, which was known by the name of Kyrle, he 
obtained a medal at the Smoke Abatement Exhibi- 
tion in London of 1880. Considerably later he took 
out a patent for the production of a smokeless fuel 
which he named Coalite. This was produced by the 
partial distillation of coal at a temperature consider- 
ably below that employed in the production of gas 
and ordinary coke, and the substance, which created 
a good deal of sensation when it was first introduced, 
burnt with a clear flame giving out a considerable 
amount of heat. 

The business of the Elwell-Parker Company was 
in 1888 sold to the Electric Construction Corporation, 
of Wolverhampton, and of the latter Mr. Parker 
was engineer and manager for five years, and planned 
and erected the works at Bushbury. During his 
connection with this firm he designed, in addition 
to the Liverpool Overhead Railway plant, the electric 
lighting installations for Oxford and Burnley, and 
a traction system in South Staffordshire. On the 
termination of his agreement with the Corporation 
he and others founded the electric business of Thomas 
Parker, Limited, of Wolverhampton—now the Rees 
Roturbo Manufacturing Company, Limited—but 
he severed his connection with that firm a good many 
years ago. 

One other point should be mentioned. Mr. Parker 
was by no means an admirer of the metre as a unit. 
He considered that not only was it too large but that 
the decimetre was also, while the centimetre and the 
millimetre were too small. So, though he was a 
strenuous advocate of the decimal system, he was 
not of the metric. He always maintained that the 
inch was an ideal unit and lost no opportunity of 
endeavouring to impress his views on the minds of 
other people. After a lot of investigation he dis- 
covered, as he once said, to his “ great delight,’ that 
a cubic inch of water at a temperature of 122 deg. Fah. 
weighed exactly 250 grains, so that four cubic inches 
weighed exactly 1000 grains. This strengthened 
his position, for it at once afforded a means of placing 
our cumbrous weights and measures systems on a 
decimal basis. He was an untiring apostle of his 
cause and wrote much on the subject. 

Mr. Parker was a Justice of the Peace for the 
County of Shropshire and the Borough of Wolver- 
hampton, and a member of the three Institutions— 
Civil, Mechanical and Electrical—and was awarded 
the Stephenson Medal and the Telford Premium 
of the first-named in the session 1893-4. He was 
also a Fellow of the Royal Society of Edinburgh and 
was a Governor of Birmingham University. 


ROBERT CAIRD. 


WE place on record, with deep regret, the death of 
Mr. Robert Caird, LL.D., F.R.S.E., of the well- 
known Greenock shipbuilding firm Caird and Co. 
Although not in the best of health, he had been able to 
attend to business, and was at the works offices on Tuesday, 
30th ult. After retiring to rest the same evening, at 
his home in Greenock, he had a heart seizure, and passed 
away almost immediately. He was in his sixty-fourth 
year, and was the third son of Mr. James Tennant Caird, 
who, if not the actual founder of Caird and Co., was at 
least mainly instrumental in developing the business till 
it attained the eminent position which it occupied at his 
death in 1888, and which, through his sons, it still holds. 
Robert Caird was educated at Glasgow University, and 
for some years thereafter resided on the Continent, 
acquiring an intimate and extensive acquaintance with the 
language and literature of France, Germany, and Italy. 
On the death of his father he joined his brothers in the 
conduct and development of the family business, taking 
a prominent share in the engineering section. In 1899- 
1901 he was President of the Institution of Engineers and 
Shipbuilders in Scotland, his addresses in that capacity 
being distinguished no less for their literary grace than for 
their progressive spirit and_ scientifie acumen. His 
scientific knowledge and his labours in advancing the 
scientific side of education in Greenock and the West of 
Scotland generally were recognised by Glasgow University 
—his Alma Mater—in 1900, when he had conferred on him 
the honorary degree of LL.D. He took an active part 
in promoting and organising the International Engineering 
Congress held in Glasgow in connection with the great 
Exhibition in 1901. In 1910 Dr. Caird delivered the Watt 
Lecture, taking for his subject ‘‘ James Watt's Contribu- 
tion to the Advancement of Engineering.”” He was for 
a term president of the Greenock Philosophical Society, 
and he took an active part in the movement which resulted 
in the building of the Watt Memorial School, Greenock. 
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THE SMITHFIELD CLUB SHOW. 
No. I. 


On Monday last the Smithfield Club Show was 
opened at the Royal Agricultural Hall, Islington. As 


| according to the size of the engine; the larger the 
| engine, the greater the economy. To start the engine 
| the vaporiser cap at the breech end must be heated 
|for a few minutes with a blow lamp. A charge 


| 


| of air is compressed in the cylinder at a pressure of 


might be expected, it is not quite so bright and | approximately 1751lb. per square inch, which is 


cheerful as usual, for the war has made its mark upon 
it as upon everything else. Appeals are being made 
to agriculturists to assist the farmers in Allied 
countries. 
culture in the devastated areas a large supply of 


money, seeds, live stock, and implements will be | 


required, and exhibitors and visitors are being asked 
to support this appeal by a contribution or by a 
promise to contribute when assistance can be given. 
Relief is being sent to the Marne and Meuse districts 
in France. Large consignments of rams, boars, 


In order to help in the restoration of agri- | 


sufficient to ensure the maximum working economy. 
At the correct moment the oil fuel is injected in the 
form of a spray, this being accurately timed by the 
cam setting, and the temperature of the vaporiser pro- 
| duced by the heating lamp or by the previous explo- 
| sion suffices to fire the mixture. The vaporiser is so 
| proportioned that the combustion temperature can be 
| properly maintained at allloads. Efficient scavenging 
of the combustion chamber enables the engines to 
make long, and if need be continuous, runs on com- 
paratively cheap oil fuels. Moreover, the complete 


adjusted to suit the average load on the engine, 
and the direction of running can also be reversed 
when desired. For feeding the boiler a continuous. 
action feed pump is fitted and an exhaust steam con. 
nection to the pump overflow provides a simple 
but nevertheless effective method of heating the 
boiler feed water. 

The 4ft. Gin. thrashing machine—Class A—has a 
22in. drum and represents in every respect the maker's 
latest practice. The thrashing, riddling, cleansing 
and grading mechanism and the corn elevator are 
placed inside the oak framing, and adequate pro. 
tection is thus afforded to all the working pauarts, 
The equipment includes the Marshall patented safety 
drum guard and feed board, adjustable rotary corn 
screen riddles of large area, wrought iron reversible 
concaves, central blower at the back end with divided 











Fig. 1—MARSHALL SEMI-DIESEL ENGINE 


poultry, seed wheat, thrashing machines, cultivators, 
harrows and ploughs, &c., have already been dis- 
patched, and live stock, implements and seeds of 
all kinds are urgently required. 
devastated districts are to be helped as soon as 
circumstances permit, and to the utmost limit of the 
fund. 

So far as the engineering side of the Exhibition is 
concerned, the Show does not differ much from those 
held in previous years. Practically all the large 
builders of agricultural machinery are represented, 
and the engines, &c., shown are, as usual, of the best 
class. Most of the firms are, of course, still busily 
engaged upon war work, but this has not hindered 
some of them improving upon their designs. 
usual, there is an excellent display of small oil engines, 








atomisation and combustion of the oil fuel at all 


| loads and the precise combination of the governor and 


Belgium and other | 


fuel pump permits the engines to respond promptly 
to any load variation. 
The 6 horse-power single-cylinder steam engine 


| exhibited this year represents the firm’s latest prac- 


| the use of bad feed water has been inevitable. 
As | 


tice. It is designed for a pressure of 120 lb. per 
square inch and is capable of developing 14.2 effec- 
tive horse-power at its economical load, and a maxi- 
mum load of 21.5 effective horse-power. The boiler 
is of the usual multitubular type, and the fire-box 
crown is of the ‘‘ Marshall’’ patented anti-incrusta- 
tion pattern which has proved very successful where 
Two 
simple corrugations cross each other at right angles 


| over the rise of the crown plate and afford so much 
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Fig. 2—CLAYTON AND SHUTTLEWORTH PETROL WAGON 


tractors, steam and petrol wagons, ploughs, thrashing 
machines, and so forth. 

The exhibits of Marshall, Sons and Co., Limited, 
of Britannia Ironworks, Gainsborough, comprise 
three oil engines, a portable steam engine, and 
a thrashing machine. One of the oil engines 
is shown in Fig. 1. It works on the well-known 
semi-Diesel principle, and will work with crude, 
refined or residual oils. It is possible to run the 


engine with any mineral oil up to .92 specific 
gravity without alteration to the spray valve or 
any part of the mechanism. With oils above .92 


specific gravity an apparatus for pre-heating the oil 
is usually necessary in order to enable the fuel pump 
to deal with it. With good crude oil the fuel con- 
sumption at full load is approximately .6 pint per 
brake horse-power per hour, This consumption varies 


stability to the fire-box crown that the usual series 
of girders and stay bolts is quite unnecessary, with 


circulation and there is a gain in the evaporating 
capacity. It is also claimed that this construction 
gives an appreciable reduction in weight, but the 
principal advantage that results is that the cambered 


area of the crown plate is very accessible cleaning is 
a simple task. The engine cylinder is neatly flanged 


working barrel is steam jacketed. A mechanically 
driven oil pump lubricates the slide valve faces and 
the interior of the cylinder. The governor is of the 
Pickering type, and is belt-driven. Variable expan- 
sion and reversing gear is 





crank shaft, whereby the cut-off can always be 











Fig. 3—RUSTON, PROCTOR CONVERTIBLE OIL ENGINE 


blast, friction bag holders, patented scaffold door 
fasteners and “ fourth blast.” 

The last-mentioned item is given by an additional fan 
at the back end, which gives a final dressing to the corn 
as it is delivered from the second dressing apparatus 
to the grading screen, and it is very useful when 
dealing with dirty or smutty wheat or other grain. 
The blast can be used for separating light and heavy 
oats. All the principal shafts are ring-lubricated, and 
the bearings carrying these shafts are of the self- 
aligning type. 

The most novel exhibit of Clayton and Shuttle- 
worth is the 3 to 4-ton petrol wagon shown in Fig. 2. 
The engine is a four-cylinder machine, and it develops 
45 brake horse-power when running at a speed of 
1000 revolutions per minute. It is fitted with a 
Claudel-Hobson carburetter. The worm reduction gear 
is of the friction type. Power is transmitted from the 
propeller shaft by means of a worm and worm wheel to 
the differential casing. The propeller shaft is enclosed 
in a steel tube having ball joints at the rear end of 
the gear box, thus relieving the springs of all driving 
strain. This tube takes the whole of the torque 
or drive of the rear axle. Roller and ball journals 
and thrust bearings are used throughout. The gear- 
ing is made of special steel and phosphor bronze. 
Four changes of speed and reverse can be obtained by 
means of suitable gear. The road wheels are of the 
Clayton all-steel pattern with gun-metal bushes. Tests 
on this vehicle have shown it to be very efficient 
in every way, and the makers consider that it has 
good prospects before it. Another of Clayton and 
Shuttleworth’s exhibits is a 5-ton steam wagon 
fitted with rubber tires. In designing this vehicle, 
we are told, special attention has been paid to steer- 
ing capacity, the proportioning of parts and the dis- 
tribution of load. Other exhibits on this stand are an 
8 horse-power portable steam engine, a 4ft. 6in. large 
double-crank finishing thrashing machine, and two 
crude oil engines. The latter are of the valveless semi- 
Diesel type. One is a vertical engine capable of develop- 
ing 20 brake horse-power and the other a horizontal 
engine rated at 15 brake horse-power. The vertical 
engine is fitted with an extra heavy fly-wheel and is 
suitable for electric lighting. 


With the space at disposal we cannot do more than 


the result that the water in the fire-box has freer | give a very brief account of the exhibits of John 


Fowler and Co., Limited, of Leeds. This firm has 
always had.an extensive display of its goods at the 
Smithfield Show, and on the present occasion it has 
not in any way departed from its custom. The 


top retards the formation of scale, and as the whole | principal exhibits comprise a steam ploughing cable 


engine, a spiral deep anti-balance plough, a patented 
motor plough, general purpose traction engines, &c. 


and mounted directly on the boiler, and its inner or The steam ploughing engine is a 12 horse-power 


compound machine. The winding drum _ carries 
500 yards of Fowler’s steel wire rope, which is coiled 
on the drum by a patented automatic gear and adjust- 
able rope guide pulleys. The engine is fitted with 


also fitted on the two injectors, a large coal bunker, a water lifter, 


26ft. of suction hose, a mechanical lubricator and 
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a governor to enable the engine to be used for driving 
a thrashing machine, &c. 

The deep, anti-balance plough is specially designed 
to work in conjunction with a pair of the exhibitor’s 
double-crank compound ploughing engines. It can 
readily be converted to cut and turn four furrows 
12in. wide by about 8in. deep, or to cut and turn 
three furrows 16in. wide to a depth of about 12in. 
The skifes are fitted with wrought steel plate shares 
and Fowler’s patented adjustable washers. To the 
plough is also fitted revolving dished disc skinners, 
running on roller bearings to cut and turn the surface 
growth in advance of the shares, thereby insuring 
all the top growth being completely buried by the 
plough. When the plough is on the balance, i.e., 
when travelling on the road, the axles and the travel- 
ling wheels are central on the frame. Instead, 
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Fig. 4—PETTERS’ LIGHT TRACTOR 


however, of the bottom stretcher being fixed centrally, 
with the plough frame balanced upon it, a certain 
amount of movement is allowed on either side of the 
centre. When in the field the hauling rope pulling 
the plough causes the middle to travel towards the 
forward end. A puli in the opposite direction 
reverses the action. On reversing at the headlands 
the plough middle travels to a central recess, and 
the plough takes its balanced position for swinging 
into the next bout. The pull of the rope then 
causes the carriage or middle to leave the centre and 
travel forward. Thus the plough is thrown out of 
balance and remains in this condition until the bout is 
completed. The machine is set to cut two furrows 
8}in., or one furrow Yin. to 10in. wide, and the furrow 
width is within limits adjustable. The machine may 
be used for other purposes besides ploughing. It 
is suitable for all ordinary agricultural operations, 
such as cultivating, scuffing, harrowing, &c., and when 

















Pig. 5—-PETTERS’ SEMI-DIESEL ENGINE 


not in use in the fields can be employed for chaff 
cutting, grinding, milling, pumping, &c. 
_ The 7 horse-power general purpose engine is 
intended for general work on a private estate. It 
is mounted on springs at the hind and front, and is 
fitted with an injector and all the usual appliances. 
Ruston, Proctor, and Co., Limited, have, as usual, 
a very attractive stand. One of the exhibits is a 
 horse-power single-cylinder traction engine suitable 
for agricultural purposes. It is capable of travelling at 
two road speeds. On the low gear the engine travels at 
two miles per hour and on the high gear at four miles 
per hour. The change speed gear is operated by the 
* Ruston ” interlocking clutch arrangement, and there 
i8 only one lever to operate. The boiler, which is 
strongly stayed, works at a pressure of 140 Ib. per 
square inch, and for feeding both a pump and an 
injector are provided. Another exhibit is a Ruston 





safety canvas self-feeder, which can be fitted to the 
maker’s and other thrashing machines varying from 
2ft. to 5ft. 6in. wide. The apparatus consists of a 
light casing fixed about and extending forward from 
the drum mouth of the thrashing machine, and afford- 
ing complete protection from accident to the attend- 
ant and making it impossible for the corn to be 
scattered. The iron hood at the rear of the feeder 
immediately over the drum mouth is hung upon 
hinges, enabling it to be raised for the purpose of 
inspecting the drum and concave. An _ endless 
travelling canvas with cross slats is arranged in a 
sloping position, and upon this the sheaves to be 
thrashed are placed one by one, and are carried along 
towards the thrashing drum, over which there is a 
hood. The feeder is driven by a cross belt from a 
pulley on the crank shaft of the thrasher. The feeder 
exhibited is suitable for a 4ft. 6in. machine. 

One of the Ruston 10 brake horse-power patented 
engines for working with paraffin is also shown 

see Fig. 3. It is one of the so-called ‘ con- 

















Pig. 6—PETTERS’ SEMI-PORTABLE OIL ENGINE 


vertible ’’ engines which the firm has recently put 
upon the market. It is fitted with a magneto and 
sparking plug, and is started with petrol. No 
starting lamp is used. These engines are made in 
portable or fixed types, and for outputs of 24, 44, 7, 
and 10 brake horse-power. All of them may 
readily be converted to work with fuels such as 


benzol, petrol, paraffin, and similar fuels, and also | 


producer and town’s gas. The particular engine 
exhibited has been presented by Ruston, Proctor to 
the Agricultural Relief of Allies Committee, which 
has been formed for the benefit of farmers in 
the devastated countries. Other exhibits on this 
stand are a 4ft. 6in. thrashing machine with a chaff 
bagger, and a Ruston Champion clover huller. 

The most novel exhibit of Petters’ stand this 
year is a light agricultural tractor—see Fig. 4— 
for general farm work. The engine, which starts 
on petrol and afterwards runs on kerosene, is an 
8-10 horse-power machine. If desired it can 





“THe ENGINEER” 


accordingly. Rapid starting is one of the makers’ 
principal claims. At starting the vaporiser is heated 
for a few minutes by a lamp, which is extinguished 


| when the engine is running. Another exhibit on this 





stand is an 8-10 horse-power horizontal oil engine. 
This engine works on the Otto cycle with common 
paraffin, kerosene or crude oil. The firm’s Handy 
man agricultural series is represented by an engine 
having a maximum output of 12 horse-power and a 
normal output of 10 horse-power. The other exhibits 
consist of two of the firm’s five horse-power Junior 
semi-portable and portable engines. The semi- 
portable engine is shown in Fig. 6. These engines 
also work on ordinary cheap paraffin oil. 

The Worthington Pump Company is showing, 
among other things, some of its Roto drum 
vacuum pumps suitable for milking purposes. They 
may also be employed in connection with paper mill 
work, preserving processes, chemical and dye works, 
the manufacture of prepared foods and medicines, 
evaporative processes, vacuum cleaning, disinfecting 
installations, exhausting gas from retorts, drying out 


|telegraph and telephone culverts, and charging 


| centrifugal or reciprocating pumps, &c. 


As a blower 


| these Roto drum pumps are applicable to all the 
| services commonly dealt with by reciprocating or 


| rotary machines. 


The machines operate upon the 
well-known principle of the rotating excentric drum 


| fitted with sliding plates or pistons which open and 


close by the rotation of the drum. The principle 


| has been known and applied for many years, but the 
| Worthington Pump Company points out that, as 
| usually constructed, the pumps must run at high 
| speeds. The speeds at which the Worthington pumps 


|run are, comparatively speaking, low. 


The casing 


| consists of a cast iron cylinder provided with a water 
| jacket, which only need be brought into use when 


| the machine works as a compressor. 


A section of 
one of these pumps is shown in Fig. 7, where A is 


| the pump body, B the driving sidé cover, C the far 





| side cover, D the rotating drum, E sliding blades, F 


a floating ring, G a carrier ring, H the pump shaft, 
I a guide ring, J floating ring blades, K ball bearings, 
L the cover plate at the far side, M the cover plate 
at the driving side, N a locking washer, O the back 
plate of the stuffing-box, P a rubber ring, R a collar, 
S a lubrication connection for the bearings, T a 
lubrication connection for the floating rings, U a water 
inlet, V the jacket water outlet, and W fixed guide 
ring. The sliding plates are made from the finest 
tempered and polished saw steel, this material being 
employed in order to combine strength and durability 
with a minimum amount of weight. In order to 
reduce friction to a minimum the sliding plates are 
not permitted to rub upon the inside of the casing, 
but are carried by hardened and ground steel running 
rings. This arrangement constitutes one of the essen- 
tial features of the machine, and is of vital importance 
in overcoming the difficult problem of combating 
friction losses and overheating. The steel carrier 
rings are arranged so that no rubbing friction is set 
up at this point. The steel driving shaft is carried 
upon ball journal bearings placed in the end covers, 
and the packing necessary on the driving end has been 
designed to offer as little friction as possible. One of the 
pumps shown on the stand is driven by a Worthington 
horizontal paraffin engine These so-called ‘‘ Ingeco”’ 
farm engines are of the four-cycle push-rod type with 
an automatic inlet vale. They are fitted with a high- 
speed fly-wheel governor, a suction feed combination 
tank for the starting and operating fuels, a make- 
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Fig. 7-WORTHINGTON ROTO-DRUM PUMP 


be fitted with a pulley for driving stationary 
machinery. All gearing is machine-cut and com- 
pletely enclosed. The steering gear is operated by 
reins and the tractor can be controlled from the seat 
of the plough, reaper, or other machine in use. Forward 
and reverse motion is fitted, and change gears giving 
two forward speeds. The radiator is water-cooled and 
there is a fan and water-circulating pump. Battery 
ignition is used for starting purposes. The firm is also 
showing an eight brake horse-power vertical semi- 
Diesel engine, as illustrated in Fig. 5. These engines 
are, of course, well known to our readers. They are 
designed for working on various kinds of fuel oil, and 
they are usually tested by the makers on crude oil of 
fair quality, such as Russian naphtha or Scotch shale 
oil, and the horse-power is calculated on oils of this 
class. But the engines are claimed to work equally 
well with slightly diminished power on the inferior 
crude and residual oils such as Texas, resoleum or 
Admiralty fuel oil. When the engines are required 
for working on these inferior oils they are adjusted 





and-break igniter, and in the case of engines above 
6 horse-power, an automatic water spray. The engines 
have open jacket cylinders with a large water tank 
cast at the top. The cylinder is cast separate from 
the frame, and the two parts are machined and bolted 
together in perfect alignment. 

On the stand of Richard Garrett and Sons, Limited, 
is a three-ton superheated steam wagon fitted with 
@ special contractor’s body with 30in. hinged sides 
and an extra stout tailboard with chains. The wagon 
is fitted with the firm’s patented parallel hind axle 
instead of a tapered hind axle, the drive being com- 
municated from the axle to the hind driving wheels 
by means of dog clutches. This construction enables 
either wheel to be slipped off in a few minutes. 
There are two internal expanding ring brakes, one 
attached to the hub of each hind driving wheel. 
By operating levers on the footboard the wagon can 
be pulled up in a few yards, even when fully loaded 
and when running at full speed, viz., 12 miles per hour. 
The Garrett superheater is well known to our readers 
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and calls for no description. The valves are of the 
balanced piston type. The wagon mounted 
on rubber tires and is designed to carry three tons at 
an average speed of 12 miles per hour on good roads 
and under reasonably dry conditions and on reason- 
able gradients. On a trial of over 47 miles and with 
a load of 3} tons the average speed was 13} miles 
per hour. The total fuel consumption per vehicle-mile 
was 3.66 lb. and the consumption of coal per net 
ton-mile 1.18lb. The water consumption was 8.07 Ib. 
per net ton-mile. 

A five-ton compound steam motor tractor is also 
shown. It is designed for working with saturated 
steam and the engine is of the slide valve type. The 
fire-box is of the corrugated type, as fitted to all the 
firm’s steam motor tractors and motor wagons. 
These fire-boxes give a large heating surface and an 
improved evaporating efticiency, and assist con- 
siderably in enabling the engine to meet sudden 
heavy demands, as, for instance, when climbing 
hills. Furthermore, as the crown-plate consists of 
two corrugations or arches, it is free to expand and 
contract with changes of temperature. There are 
no roof stays and there is therefore no tendency to 
crack from stay to stay, and the crown-plate can 
easily be kept clean. This size of motor tractor can 
also be supplied with a superheater and balanced 
piston valve gear, when there is a saving of at least 
20 per cent. in the fuel and water consumption. 

A 4ft. 6in. heavy type finishing machine is also 
shown. It is intended for use with traction engines 
or portable engines of large outputs, and is fitted 
with the Garrett-Ellis patented reversible rolled 
steel beater drum, which ensures a uniform speed 
throughout the thrasher and under the most trying 
conditions, with the result that the shaking and 
dressing functions are performed properly. As each 
beater is reversible it has at least twice the life of 
an ordinary beater. The drum is entirely of steel. 
The screen crank blocks carrying the bearings are 
mounted on the firm’s built-up steel screen crank 


Is 


frame, so that the thrasher may always run 
steadily, and so as to assist the main frame to 
withstand shocks. The dressing operations are 


greatly assisted by the firm’s patented exhaust fan, 
which is fitted in addition to the usual fans or blasts. 
This exhaust fan eliminates a large quantity of dust 
and other foreign matter which would be blown into 
the thrasher. A chaff-sifting and bagging apparatus 
is provided and is mounted on the maker’s Stradbroke 
type combination wood and iron wheels. 








LIVERPOOL’S OVERHEAD AND UNDERGROUND 
RAILWAYS. 

Two papers of particular interest to railway engineers 
were read before the Liverpool Engineering Society at its 
last meeting on December Ist. In a paper entitled 
‘** Notes on the Mersey Railway,” by Mr. Joshua Shaw, 
M. Inst. C.E., the author reviewed the history of the under- 
taking, dating back to 1866, when application was made 
to Parliament for powers to construct a single line tunnel 
1} miles in length between Liverpool and Birkenhead. 
The powers were obtained, but nothing else was done until 
1871, when a further application was made to Parliament 
for powers to alter the route of the proposed tunnel, to 
extend its length, and to enlarge its capacity to take a 
double line of rails. The powers were granted, and the 
railway was opened for trattic in 1886. 1t was worked by 
steam, but did not prove as attractive for passenyers as 
was anticipated, owing to the great difficulty experienced 
in connection with the ventilation of the tunnel. In 1900 
powers were therefore obtained to operate the trains 
electrically, and the new equipment was carried out with- 
out interfering with the services by May, 1903. From that 
date the line has had a new lease of life, and great progress 
in its financial position has been effected. 

The length of the line is now 4 miles 62 chains, the 
heaviest gradient | in 27, the width of the main tunnel 
26ft., the height of tunnel above rails 19ft., width of James- 
street and Hamilton-square stations 50ft., height 30ft. 6in., 
travel of lifts respectively 76.6ft. and 87.7ft., total capa- 
city of pumping plant 18,000 gallons per minute, depth of 
pumping shaft 165ft., and capacity of power station 
5400 kilowatts. 

The original plant in the power station consisted of three 
vertical cross-compound engines with double-current 
generators of 1200 kilowatt capacity each. The traffic has 
two heavy peaks daily, one during the morning from 7.30 to 
10.30, and the other in the evening from 4.30 to 7.30, the 
traffic during the remainder of the day being light. The 
normal method of operation is for one of the main sets 
with a storage battery to work the periods of light traffic 
and for an additional set to be put on during the peak 
loads. After the train service had been adjusted to meet 
the traffic requirements it was found that during the 
greater part of the day the plant was being run very 
lightly loaded in consequence of the lack of flexibility 
involved by having three large sets of equal size, and that 
much more economical running could be obtained by instal- 
ling a set of about two-thirds of the capacity of the main 
sets, which would take the whole load on the bars for about 
twelve hours per day, and in conjunction with one main set 
would meet the peaks and work the remaining eight hours. 
A mixed pressure turbine set was therefore introduced. 
With an output of 800 kilowatt on exhaust steam at 
atmospheric pressure, overloads up to 25 per cent. for two 
hours, or 50 per cent. for five minutes, being dealt with 
by the use of high-pressure steam in addition. 

This addition to the plant has proved a source of great 
economy, as will be observed from the appended diagram— 
Fig. 1. It will be seen that the total steam consumption 
without the turbine is approximately 500,000 Ib. per day, 

and with the turbine 370,000 lb. per day, a saving of 26 per 


engines is about 24 lb. per kilowatt hour, and of the turbine 
about 18.5 Ib. per kilowatt hour on high-pressure steam, 
the combined consumption of the sets running with mixed 
pressure is well below 18 lb. per kilowatt hour with 
saturated steam at 1601b. per square inch. This plant 
was put in in April, 1913, and runs normally for about 
twenty hours per day, doing by far the greater part of the 
work of operating the line. 

An interesting point brought out by the author was 
with regard to the loading and unloading of trains. Up to 
1912 attendants rode on the trains for opening and closing 
the doors, one attendant for each pair of cars. To reduce 
the cost of labour, in 1912 the attendants were withdrawn 
and the ordinary type of railway carriage door fastenings 
brought into use, and when the passengers became used 
to the change the station stops were no longer than under 
the old system. 

The permanent way is laid with 86 1b. rails, and no 
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Fig. 1 


alteration was made when the line was electrified. It was 
soon found, however, that the wear on the outside rails 
of the curves and on the points and crossings, especially 
near stations, was much greater than with steam, whereas 
the wear on the inside of the curves and on the straights 
was less than with steam. The net all round wear was 
less with electricity than with steam, but with only 
four hours per night for maintenance work the changing 
of rails was a difficult process, and it was decided in 1906 
to make use of silicon steel rails. Since that date all 
renewals have been made with this class of rail. The 
average life of the rails has been thus increased from 6.6 to 
10.1 years, and the average rolling load over each track 
before it is renewed has grown from 32,000,000 tons for 
steam to 71,000,000 tons. 
The number of cross-river passengers carried has shown 
a remarkable increase from the last year in which steam 
was used as the motive power, when the total was 5,569,000 
to 15,026,000 in 1912. One of the great advantages 
experienced by the change to electrical working is the 
facility with which it is possible to adjust the number 
of trains, and the composition of them, to meet the varying 
requirements of the traffic with the minimum amount of 
light running. The seating capacity can be altered fre- 
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Pig. 2 


quently, as shown in Fig. 2. In 1913 the seat miles run 
was 124,150,000, and the passenger miles 26,400,000, 
which represents an average loading of 21 per cent. only. 
The heavy gradients on the railway necessitate a heavy 
starting current for acceleration. In some cases the trains 
have to be accelerated on gradients of 1 in 31 and 1 in 35. 
The maximum current required on these gradients for a 
five-car train fitted with eight 100 horse-power motors 
and weighing 132 tons is about 1600 ampéres, which 
represents 900 kilowatts. 

One of the objects of the original promoters of the under- 
taking was to have the tunnel used as a connecting link 
between Lancashire and Cheshire, not only for passenger 
but also for goods traffic. This object has not yet been 
achieved. If the necessary connections were made for 
this purpose, Mr. Shaw said there would be no engineering 
or traffic difficulties in handling all the goods traffic which 
could be expected for many years to come, in addition to 
the increased passenger traffic which will have to be pro- 
vided for to keep pace with the development of the district: 
In a paper, read before the same society, on the ‘* Liver- 
pool Overhead Railway,” by Mr. E. J. Neachell, M.I. Mech. 
E., M.I.E.E., the author gave a brief historical sketch 
of the undertaking, for which Parliamentary powers 
were obtained in 1878 by the Mersey Docks and Harbour 
Board. A further Act was passed in 1882 giving powers 
for a double line 6} miles in length. As the time in which 
the work should have been commenced was allowed to 
lapse, fresh powers had to be obtained, and in 1887 the 
length of line authorised was increased to 7} miles. In 
1893 just over five miles of line were opened for traffic. 
In 1894 the northern extension to Seaforth Sands was com- 
pleted, and two years later the Dingle Tunnel, half a mile 
long, was made, and its eastern end became one terminus 
of the line. Then the company took over the powers of 


—— 


operate a tramway, which was opened in 1900. In 1905 
the railway was connected with the Lancashire and York. 
shire Railway at Seaforth, in order to facilitate through 
traftic between Liverpool and Southport. The total length 
of the railway from Dingle to Seaforth Sands is now 
64 miles; there are fifteen intermediate stations, the 
average distance between them being 762 yards and the 
maximum 1496 yards. 

The tramway from Seaforth Sands to Great Cros)y jg 
2} miles long. The permanent way consists of ‘flat 
bottomed steel rails, 60 lb. per yard, laid on longitudinal 
sleepers, which were held in position by means of lugs 
riveted to the flooring plates of the structure. The life 
of the rails has been found to be about thirteen years on 
the straight road and five years on the curves, and the total 
rolling weights over each track are estimated at 41 million 
and 16 million tons respectively. During the past three years 
tougher rails have been laid, from which a longer life js 
expected. The wear of the check rails on the curves and 
also of the wheel flanges was formerly very excessive, but 
| this has been overcome by placing a box in the four foot 
| way, from which grease is forced on to the inside of the 
flange. The box is operated by the train wheels passing 
over a treadle, and each wheel flange is lubricated once 
every round trip. A sectional view of the box is given in 
Fig. 3. The positive conductor rail weighs 70 lb. per yard, 
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and is laid in the six-foot way, except at cross-over roads 
and in special places where it is more convenient outside 
of the track. 

The line is divided into nine sections, and switches are 
placed on the girders at both ends of each section, by which 
the current can be cut off from either or both rails in case of 
accident. Direct current at 500 volts pressure is generated in 
the company’s power station and is transmitted overhead 
to the conductor rail, and by feeder cables carried alongside 
the girders to Alexandra Dock, Custom House, Brunswick 
and Herculaneum Docks. The return is formed ly a 
centre steel rail weighing 40 1b. per yard bonded into the 
running rails at intervals. The total output is 4} million 
units per annum, of which 3} millions are required for 
railway traction. The generating plant comprises seven 
Lancashire boilers, six horizontal compound engines by 
Musgraves and Hick, Hargreaves, driving, by means of 
ropes, E.C.C., multipolar shunt-wound dynamos, each of 
250 kilowatt capacity, and one Browett, Lindley three- 
crank vertical compound engine direct coupled to a Dick, 
Kerr 920 kilowatt shunt-wound dynamo. There are also 
two storage batteries of a total capacity of 1300 ampére- 
hours. 

In 1902, in order to combat the tramway competition, 
the speed of the trains was accelerated, and larger motors 
were used, by which means the time for the journey was 
reduced to 22 minutes, but the power required was in- 
creased from 110 to 137 watts per ton-mile. In 1908, 
therefore, the company decided that better financial 
results would be achieved by a slightly lower speed, and 
the motors were arranged to run in two sets of two in series 
instead of all four in parallel. The time occupied per 
journey was thus increased to 28 minutes, and a more 
frequent service was provided. The average number of 
train miles run in the past five years is 845,765. 








NATIONAL ILLUMINATION COMMITTEE OF 
GREAT BRITAIN. 


Tue following representatives have been elected to serve 
on the National Illumination Committee of Great Britain, 
which is affiliated to the International Committee on Illumina- 
tion, and was constituted by the co-operation of the Hluminating 
Engineering Society, the Institution of Electrical Engineers, the 
Institution of Gas Engineers, and the National Physical 
Laboratory :— 


Leon Gaster 

F. W. Goodenough 
James Kerr 

Silvanus P. Thompson 
A. P. Trotter 

Frank Bailey 

W. Duddell 

Kenelm Edgeumbe 
Haydn T.*Harrison 

J. T. Morris 

Jacques Abady 

John Bond 

W. J. A. Butterfield 
Harold G. Colman j 
Robert Watson 

R. T. Glazebrook, C.B. | 
Clifford C. Paterson j 


Nominated by the Tluminating 
Engineering Society. * 


) 


Nominated by the Institution 
of Electrical Engineers. 


Nominated by the Institution 
of Gas Engineers. 


Nominated by the National 
Physical Laboratory. 


This Committee has chosen Messrs. Harold G. Colman and 
W. Duddell to be the representatives of Great Britain on 
the Executive Committee of the International Commission on 
Illumination. Its officers for the coming year are :—Chairman : 
Mr. W. Duddell ; vice-chairmen : Messrs. John Bond and A. P. 








cent. A curious point bearing on the efficiency of mixed 
pressures is that whereas the steam consumption of the 





the Waterloo and Crosby Urban District Councils to 





Trotter ; secretary and treasurer: Mr, W. J. A. Butterfield. 
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RAILWAY MATTERS. 





Mr. A. G. Retp, the general manager and secretary of 
the Dublin and South-Eastern Railway, has resigned. 


Tue total number of North-Eastern Railway servants 
who, up to November 22nd, had joined the colours was 
9179, or 16.85 of the company’s regular staff. 


Mr. J. A. Hooxuam, the works manager, has been 
appointed to succeed the late Mr. J. H. Adams as locomo- 
tive, carriage, and wagon superintendent, North Stafford- 
shire Railway. 

Mr. D. C. URIs, assistant to the works manager, London 
and South-Western Railway, Eastleigh, has been appointed 
First Assistant to the Locomotive, Carriage, and Wagon 
Superintendent, Midland Great Western Railway, Ireland. 


THe Great Eastern Company now puts the district 
number on its locomotives. The numbers are :—London 
1, Ipswich 2, Norwich 3, Cambridge 4, Doncaster 5, 
King’s Lynn 6, Peterborough 7, Harwich 8, March 9, 
York 10. 

Aut the other principal companies have followed the 
example of the Great Northern—mentioned in this column 
in our issue of November 26th—and have ceased to reserve 
seats, except whole compartments and sleeping berths, in 
their trains. 

In the case of the Associated Portland Cement Manu- 
facturers (1900), Limited, v. the Great Northern Railway, 
where the latter has to justify the 4 per cent. increase in 
rates referred to on page 519 of our last issue, the railway 
and Canal Commission has reserved judgment. 


A FURTHER stage in the improvements at Euston Station 
has been reached by the opening of the new dining rooms, 
which are situated where the west booking hall used to be. 
A pleasing feature of the decorations of the room are the 
pictures in the panels, depicting early scenes in the history 
of the London and North-Western Railway. 


Tae death is announced of Mr. W. F. Allen, the secretary 
of the American Railway Association. Mr. Allen was the 
main contributor to two successful events—the adoption in 
1886 of standard time throughout the whole of the United 
States and Canada, and the meeting at Washington in 
1905 of the International Railway Congress. 


Tne fish traffic from Aberdeen, hitherto sent daily by | 


both the Caledonian and North British routes, will, as 
from the Ist inst., be only sent by one route, each company 


The Caledonian takes it for the present month and January, 
1916, whilst the North British will take it for February and 
March. 

Mr. W. K. Laurence, the Great Western divisional 


forty-seven years’ service with the company. Mr. 











NOTES AND MEMORANDA. 





THERE has been perfected in the United States an electric 
flashlight intended for signalling from an airship. The 
device is small and light, and its flashes can be read at a 
distance of from six to eight miles in daylight when the 
sun is shining. Obviously, the signalling range is even 
greater at night. The shutter mechanism is simple and 
rugged, and with it a speed of from twenty to thirty words 
per minute can be attained by a skilled telegraph operator. 
Current for the electric bulb is supplied either from 
storage cells or from a generator driven by the airship 
motor. 

ENTITLED ‘“ Leonard Control applied to Mine Hoist,”’ 
Mr. R. Torikai recently contributed a mathematical paper 
to the “ Memoirs ”’ of the College of Engineering, Kyoto 
Imperial University. The author considered the load 
diagram, the ampére rating, and the theoretical durations 
of acceleration and retardation of a continuous-current 
mine hoist motor controlled on the Leonard system. 
The question of equalising apparatus was not discussed. 
Except in the case of the cylindrical drum hoist with tail 
rope, the results generally are not of simple form. Accord- 
ing to the author, the reel hoist may be taken as repre- 
sentative, and any other type may be treated as a 
particular case. 


A PAVEMENT of 2in. by 4in. timbers is the unique feature 
of an automobile speedway recently completed near the 
city of Chicago. The track, which is at Maywood, IIl., 
is two miles long, and consists of two parallel straight 
sections connected by curves at the ends. The track is 
about 65ft. wide on the tangents and 75ft. on the turns, 
which are banked to a maximum of 25ft. The track is 
supported on timber trestling, the track proper resting on 
2in. by 12in. joists. The flooring or pavement consists 
of 2in. by 4in. tamarack timbers, placed on edge longi- 
tudinally of the course. The timbers are about 16ft. in 


| length, and lap about 2ft. at the ends, and are spiked 
together at intervals. 


FounprRyY operations that influence the properties of 
physical test specimens of bronze have been the subject 
of an investigation by the United States Bureau of 
Standards, for one of the most generally used commercial 
alloys in Government bronze, composed of copper 88 per 
cent., tin 10 per cent, and zine 2 per cent. The effects of 
temperatures of casting, of methods of gating and mould- 
ing, of kind of sand and of heat treatment on the mecha- 


taking all the traftic alternately for a period of two'months. | nical properties have been studied. Microscopic investiga- 


tion of fracture test pieces showed the most common weak- 
ness to be due to oxides within the metal, appearing fre- 
quently as thin films in otherwise sound metal, causing 
brittleness and low ductility. The results show that bronze 


; : | is very different from cast steel in that it shows no recrystal- 
engineer at. Bristol, retires at the end of the year after | 


H. R. K. Woodward, divisional engineer at Shrewsbury, | 


sueceeds Mr. Laurence at Bristol; Mr. R. C. Sikes, chief 
assistant at Bristol, goes to Shrewsbury to replace Mr. 
Woodward. 

4 CORRESPONDENT of a Chicago newspaper states that 
the Italian Government is negotiating in Mexico for 
30,000 tons of old car bogies, wrecked locomotives, old 


rails, and other railway scrap resulting from the damage | 


done during the political turmoil of the last eighteen 
months. It is estimated that 11,025 broad-gauge and 
1342 narrow-gauge cars and 422 broad-gauge and 74 
narrow-gauge locomotives have been so destroyed. 


THE Chicago, Milwaukee and St. Paul Railroad Company 
has addressed an appeal to the authorities for protection 
against the damage done by a colony of beavers on a 
certain section. The beavers have constructed a number 
of dams along the river, which causes the water to back 
up and flood the railway. As the beavers are protected 
by law, the railway company may not kill or trap them, 
even although their dams are injuring the railroad. 


In this column of our issue of January 15th last, reference 
was made to the improved quarters that were being pro- 
vided by the Southern Pacific Railway Company for its 
trackmen in the desert country in Arizona and California, 
through which that railway passes. Trees have since been 
planted around the hollow tile houses referred to, and 
have taken root, and hence several places, where the 
temperature is the highest, are already _ plentifully 
supplied with shade. The result of this welfare work is 
that the Mexican track labourer is contented and changed 
from his natural state of restlessness to become steady, 
and interested in his work, surroundings, and the welfare 
of himself and his family. 


THE operating vice-president of the Baltimore and Ohio 
Railway stated lately that, while that railroad was handling 
the largest business in its history with greatest efficiency, 
the high tide of industrial activity was not in sight, indi- 
cations pointing to a continuing improvement in business. 
With the largest grain crop ever harvested in the West, 
the company would in all probability bring to the eastern 
ports record shipments which will surpass the figures of 
the past year. There had been as much as 9,000,000 
bushels of grain handled through the port of Baltimore in 
one month, and that this record would be exceeded was 
likely. The steel business was heavy, and the coal 
tonnage was reaching a top figure. 


_At the autumn meeting of the American Railway Asso- 
ciation it was reported that the negotiations, mentioned 
in this column in our issue of March 12th last, between the 
Association and the Inter-State Commerce Commission 
as to reporting accidents had been ended satisfactorily. 
The Commission had withdrawn practically all its pro- 
posed requirements that would have materially increased 
the cost to the companies. Eight forms had been originally 
proposed, but four were now found to suffice, and it is hoped 
further to reduce the labour by getting the State Railroad 
Commissions and other public bodies affected to accept 
copies of the reports to the Commission instead of making 
separate reports. The Association says that the require- 
ment to report train and locomotive mileage in connection 
With accidents and to report. the number of “ man hours ” 
worked by non-train servants will provide proper units 
for measuring results, and will enable the Commission 
to determine exactly what gain or fall in efficiency is being 
attained in safe operation. 





lisation or grain refining unless previously cold worked as 
by rolling or hammering. 


In grinding high-speed steels, the most discussed point 
—according to an American publication—is with respect 
to the use of water. At first all of these steels were ground 
dry. Later, some—more courageous than the rest— 
advocated grinding wet. The superintendent of one of 
the largest small-tool manufacturing concerns recently 
stated that it was a crime to grind high-speed steels dry. 
In wet grinding, a liberal supply of water must be available. 
The tools being ground should be flooded with water. 
Oftentimes it is necessary to grind dry, and if care is not 
taken, skin softening will result. Skin softening is the 
softening of a very thin layer on the surface of the tool 
being ground. It can be detected by passing a file across 
that section, as the file will take hold. However, a 
second pass of the file in the same place will usually show 
that the soft skin has been removed and that the hard 
stock has been reached. Lathe tools, drills and cutters 
burned in grinding, or skin-softened generally, can be 
redeemed by grinding off the outer skin of the burned 
section. 


A SAND-BLASTING apparatus for file sharpening now in 
use consists of a sheet iron chamber provided with uptake, 
settling tank, slurry mixing tank, slurry overflow pipe, 
air-agitating pipe and slurry projector. A door gives 
access to the inside of the chamber. The slurry projector 
is inclined to the horizontal at an angle of 25 deg., and the 
nozzle extends slightly within the chamber. This pro- 
jector consists essentially of a bronze body to which are 
fitted the steam pipe, slurry suction pipe and nozzle. 
The steam supplies sufficient water for the slurry. The 
files are sharpened by being held in the slurry jet in such a 
manner as to expose the backs of the file teeth to the 
cutting action of the sand. The success obtained in file 
sharpening depends on the skilful selection of the files to 
be sharpened, maintenance of the correct angle between 
files and jet while sharpening, and the selection of a suit- 
able sand. Experience shows that a sharpened file often 
does as much work as a new one, and the cost of sharpening 
averages about one-fifth of the cost of new files. 


On November 8th, Mr. P. V. Hunter, the chairman of 
the Newcastle Section of the Institution of Electrical 
Engineers, gave an address on the design of power- 
station switchboards and arrangement of switchgear. A 
number of diagrams of bus-bar connections in power 
stations were exhibited, with the object of showing the 
difference in the extent to which they provide against 
internal breakdown of the switchboard. He demonstrated 
that multiplication of parts, designed to provide against 
breakdown, may actually prove conducive to breakdown, 
and considered that in general it would be preferable to 
spend money on apparatus having larger provision against 
accident, than in resorting to a more complicated arrange- 
ment. He then entered into a discussion of the more 
common kinds of trouble met with in switchgear, referring 
to mistakes of staff, such as opening the isolator of a 
feeder carrying load instead of the one next to it ; unfore- 
seen effects, as, for instance, the abnormal mechanical 
forces occurring on short-circuits; and weakness or 
deterioration of apparatus—this, however, being of rare 
occurrence. He considered that perhaps undue faith had 
been placed in the use of reactances for meeting severe 
conditions, and that the possibility of oil-switches for 
opening even heavy short-circuits had been overlooked. 
In conclusion, Mr. Hunter said that experience led him 
to the view that it would be a mistake to attempt to 
standardise switchboard arrangements or switches. 








MISCELLANEA. 


THE Secretary of State for the Colonies announces that 
a further sum of £1500 has been subscribed by the people 
of Accra for the purchase of an aeroplane for presentation 
to the Royal Flying Corps through the Overseas Club 
Aircraft Fund. This is the fourth aeroplane to be presented 
by the people of the Gold Coast and its dependencies 


Tue Admiralty has decided that the age limits within 
which boys shall be admitted as candidates for training 
in his Majesty’s dockyards as naval shipwrights are to be 
not less than 15 and not more than 16 years, the lower 
limit having previously been not less than 14 years. The 
change is to take effect in connection with the examina- 
tion to be held in 1917. The age is reckoned to the first 
day of May in each year. 


THE War-office has notified local authorities that owing 
to the demand for benzol and toluol for the manufacture 
of explosives it has been found necessary to require gas 
undertakings throughout the kingdom to extract these 
constituents from their gas, thereby in some cases affecting 
the illuminating power of the gas and its calorific power. 
It is urged by the War-office that Councils should do 
everything in their power to prevent attacks on gas under- 
takings owing to possible deterioration of the gas supplied, 
and that this could best be done by ceasing to test gas 
altogether, or by preventing results of the test being made 
public. 

Tue Aeronautical Production Committee of the Aero- 
nautical Institute of Great Britain, after closely investigat- 
ing the causes at present retarding production, states that 
@ greater increase in rate of production than now obtains 
can be achieved only by adequate organisation in 
directions beyond the sphere of the great aeronautical 
work which is being actually carried on by the Govern- 
ment. To run the whole work of organisation with full 
effect the Committee requires £5000, and in order to obtain 
this the Executive Committee of the Aeronautical Institute 
invites 5000 suitable persons to become members of the 
Institute, at a subscription of one guinea each, or a 
smaller number to make donations. 


AccorDING to the Ironmonger, at a recent meeting of the 
Berlin group of the German Ironmongers’ Association it 
was stated that there was practically no cause for com- 
plaint from a business point of view, for although orders 
from trade customers left much to be desired, the counter 
trade with the public was on the whole satisfactory. 
The commandeering of metals had hampered the execu- 
tion of contracts, but, considering the war, there was still 
reason to be satisfied. Minimum selling prices for wire 
nails were agreed upon, and it was decided, in view of the 
further increase in the wholesale prices of wire nails, that 
an attempt should be made to fix revised retail selling 
prices for these nails. A resolution was adopted advising 
ironmongers to proceed cautiously when placing orders 
for hearth and oven doors of other metals to replace those 
made of brass which have been scheduled by the authorities. 





A STREET-RAILWAY inspector was testing some trolley 
insulators suspected of being defective in their insulating 
qualities. The test was made in a car shed with a wooden 
floor by placing each insulator in series with a voltmeter, 
and from the reading and known resistance of the volt- 
meter the calculation was made. A file was used to clean 
the metalwork so that a good contact could be made. 
The inspector held the trolley connecting wire and touched 
it against the insulators as the case required, while his 
assistant held the ground wire, and being well insulated 
on the wooden floor, there was little danger. The tests 
were going along beautifully until the inspector failing to 
reach the file, the helper picked it up and handed it to 
him. The next second, both were flat on their backs 
wondering what had happened. In passing the file—which 
had no handle—they had connected themselves across 
the 500-volt direct-current circuit. 


From a return recently presented to Parliament, it 
appears that the number of street fatalities occurring 
during the hours of darkness in the metropolitan police 
area in August last was 14, against 15 in August, 1914, 
while the number before dark had increased from 37 to 53. 
Of the after-dark accidents, 3 were due to motor cabs 
this year and 4 last year, 2 against 3 to motor omnibuses, 
2 against 2 to private cars, 3 against 3 to trade and com- 
mercial cars, 2 against 1 to motor cycles, 1 against 1 to 
electric cars, and 1 against 1 to horse-drawn vehicles. 
In September for the respective years the numbers of the 
after-dark accidents were 29 this year against 22 last, the 
details being :—Motor cabs 5-5, motor omnibuses 7-7, 
private cars 8-2, trade and commercial cars 2—5, motor 
eycles 2-0, electric trams’ 1-1, horse-drawn vehicles 4-2. 
The September fatalities before dark were 54 this year 
against 48 last year. In the City of London police district 
only one after-dark fatality occurred during each of the 
two months this year, that in August being due to a private 
motor car and that in September to a horse-drawn vehicle. 
In August, 1914, one fatality occurred due to a motor 
omnibus, but in September last year there was no after- 
dark fatality. 

At the opening meeting of the Birmingham Section of 
the Institute of Metals on November 23rd, a discussion 
took place on “‘ Metallurgical Problems arising out of the 
War.” The President, Mr. C. H. Barwell, alluded with 
satisfaction to the modification of Government specifica- 
tions, particularly with regard to the purity of spelter where 
such was not essential to the quality of the finished product. 
Professor T. Turner said it was of the greatest national 
importance at the present time that manufacturers should 
be able to produce things to use and things to sell at a 
cheap price. Many manufacturers who were struggling 
to do that were handicapped by lack of technical knowledge 
and experience. The greatest national service men who 
possessed such knowledge and experience could render 
now was to place them at the disposal of the men he had 
referred to, so that the nation’s‘energies should not be 
wasted. Mr. Stanley Evered stated that being faced with 
some difficulty in obtaining adequate supplied of 70-30 
drawn bars, he tried melting up swarf and casting the bars 
in chills, and obtained results fully equal to © quality 
drawn bars. The discovery not only got him out of his 
immediate difficulty, but enabled him to turn the swarf 
to the best possible account. - 
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SOME TYPICAL DRUM STRAINERS FOR PULP 


(For description see page 543) 
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Fig. 9—“‘ LEITH WALK” HALF DRUM STRAINER—JAMES BERTRAM 






































Fig. 97—“‘WANDEL” STRAINER—WATFORD ENGINEERING WORKS Pig. 9—“‘PARTINGTON” STRAINER—GLOSSOP IRONWORKS 
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Fig. 9—“‘ VIBROMOTOR” STRAINER—WATFORD ENGINEERING WORKS 
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The Tax Collector. 


THE progress of the war has now brought us to 
a point where it may be asserted that, whatever 
direction military actions may take in the coming 
year, Germany will be disappointed of her aspirations. 
The best she can hope for is a return to the territorial 
limitations that obtained two years ago. The worst 
that the Allies may fear is that the armies of Germany 
will not be crushed and that her industries will not 
be gravely damaged. No one dreads now that Paris 
or Petrograd will fall or that England will be invaded. 
Under these circumstances it is natural that the 
vast economic problems which will remain to Europe 
for many a long year as a heritage of the war attract 
more and more attention. People now divide their 
attention between the progress of the various cam- 
paigns and the means of meeting future and even pre- 
sent demands on their purses. There is nothing about 
which Britons are prone to be more pessimistic than 
their money affairs, and there are many who look upon 
the future with gloom and see everything beclouded 
by the dusky spectre of a tax collector who, like a 
djinn emerging in a pillar of vapour from a bottle, 
fills the room with a vague and horrible presence. 
These pessimists forget that taxes are always rising, 
that the purchasing power of the sovereign is always 
decreasing, and yet the amount of luxury, comfort 
and leisure in the world augments steadily day after 
day. Heavy taxation may incommode us for a 
time ; it may deprive us momentarily of some of the 
amenities of life that we have come to look upon as 
necessities, but by degrees we accommodate ourselves 
to the new financial conditions. Money still circu- 
lates, finding new, if not returning to the old, channels. 
Men exert themselves more, put their industries on 
better footings, look more energetically for new 
markets, and presently find themselves no worse 
off than they were before. In an article in the 
December number of the Nineteenth Century, Mr. 
Ellis Barker shows us that the huge cost of the 
other Great War, when for twenty years this country 
was fighting with France, far from crippling the 
United Kingdom, opened up a new era of industry 
and prosperity. That war cost us, according to 
Mr. Barker’s estimate, nearly one-third of our 
national capital, and taxation was raised by three 
hundred per cent. We were under arms almost 
continuously from 1775 to 1815—forty years—and 
yet at the end of that period “ England was un- 
doubtedly far wealthier than she had been at its 
beginning,”’ and was even then only on the thresh- 
hold of her vast prosperity.. “ As therefore, a hundred 
years ago, and under far more difficult economic 
circumstances, the British people were able to bear 
a burden of taxation from three to four times as 
heavy as that to which they had been accustomed, 
the British people of to-day will also be able to pay 
far more in taxes than they have done hitherto. 
Nations, and especially nations which live luxuriously 
and wastefully, have ‘almost an infinite capacity of 
paying taxes. That is one of the lessons of the Great 
War with France.” 

Whilst it must be freely acknowledged that there 
is a marked difference between a war, or series of wars, 
which dragged on for forty years, and one which is 
not likely to last more than a fifteenth or twentieth 
of that time, it will be admitted that the history of 
the past may be justly applied to the present, and 
that Mr. Barker’s deductions are worthy of accept- 
ance. The huge cost of the prolonged struggle 
with Napoleon was met by increased exertion and 
enterprise, and the cost of the war with Germany 
must be, and we are confident will be, met in the 
same way. “Necessity is not only the mother of 





invention, but also the mother of labour, of pro- 
ductivity, of thrift, of wealth, of power, and of 
progress, and the greatest civilising influence of all 
is the tax collector. The tax collector converted the 
backward and happy-go-lucky British nation into a 
nation of strenuous and intelligent workers.” It was 
the hated tax collector that forced this country to 
progress in the nineteenth century, and Mr. Barker 
takes the cheery view that he will repeat his benevo- 
lent work in the twentieth. We trust and believe 
that it will be so. But a greater effort, possibly, 
will be required. England then plunged into a 
virgin field with such energy and rapidity that she 
left the world behind. The steam engine, the 
railway, the steamship, the factory were rapidly 
developed, whilst other countries were still gaping 
at our progress, and in a few years England was the 
workshop of the world. Her engineers had made 
her. Her engineers must make her again under the 
new conditions. She must now face a competition 
that she had not to face then, but she is capable of 
doing it. She must now exert herself more than she 
did then, and she has the strength. She must use 
greater knowledge, and she has the intelligence. 
We have no doubt of her if she will be but true to 
herself. She has still vast resources of men, of money, 
of intellect, still untouched resources of exertion, 
and if she but throws herself—under the kindly 
influence of the taxpayer—into the struggle she will 
rise as triumphantly over her difficulties now as 
she did a century ago. What her resources are 
Mr. Barker endeavours to indicate, and, if we think 
he has been led into some exaggeration by too much 
trustfulness in statistics, we are yet certain that the 
resources are sufficient for our needs. Mr. Barker 
is convinced that by ‘“‘ Americanising” the British 
manufacturing industries we can double and treble 
the national output and hence the national income. 
By “ Americanising’ he means using fewer men 
and more horse-power. By the study of a long table 
he satisfies himself that the American workman 
produces three times as much as the British workman, 
and that this output is reached because a great deal 
more horse-power is used in American industries. 
In the making of boots and shoes 172 horse-power 
is used per thousand workers in the United Kingdom 
and 486 in America; in the making of cutlery and 
tools only 420 horse-power is used per thousand 
workers in this country and over 2000 there ; in the 
manufacture of cement we use 3195 horse-power per 
thousand workers to their 13,873, and so on. Every 
worker in boots and shoes in America makes goods 
to the wholesale value of £516 per year and every 
worker here to the value of only £171; for cutlery 
and tools the figures are £323, against £164, and for 
cement £472, against £192. These are only a few 
figures out of many; they are based on the Census 
of Production for this country in 1907 and the 
American census of 1909. We do not believe they 
truly represent facts. There is good cause to doubt 
the accuracy of the British Census of Production, 
and we have no reason to believe that the American 
figures are more trustworthy. Such statistics, as 
these, prove either but little or too much. Since 
labour is ultimately the root of all costs—minerals 
in the ground, wool on the sheep’s back, cotton on 
the plant, are all valueless till labour has been 
expended on them—a country that can produce 
three times as much money value for its labour as 
others would readily command all the markets of 
the world. It could, were other things equal. 
undersell everyone else. As America is unable to 
do this it is clear that the two cases are not on a 
par, and we suggest that an error may lie in the 
returns of the number of wage earners and in the 
estimate of the value of the goods produced. Whilst 
we are unable to put our finger upon the fallacy the 
net result—that the United States as a whole, 
judging by market prices, do not manufacture much 
more cheaply than Great Britain does—convinces 
us that a fallacy does exist. With regard to the 
relative amounts of horse-power employed, and 
again figures in the censuses must be looked at with 
some dubiety, it must be remembered that labour is 
three to four times as costly in the United States as 
here. There horse-power is cheaper than man 
power. But there is no need to press the inquiry 
on these lines too far, for everyone will readily admit 
that we could use more machinery in this country, 
and by so doing we could increase our output per 
man employed in any industry. If at the same time 
it was possible to persuade labour to be content with 
wages one-half or one-third those paid in America, 
then such figures as Mr. Barker gives might be 
reversed. But that is too much to hope. “What we 
can do, what we must do, is to intensify production 
by the introduction and development of the manu- 
facturing methods best suited to this country. No 
two nations work under precisely similar industrial 
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conditions, and the attempt to graft foreign methods 
on the home stock is rarely or never satisfactory. 
The ‘“ Americanisation” of British factories has 
been tried in this country and with but little success. 
Were America to try our methods she would fail 
equally. The war may stir us all up to greater energy 
and greater enterprise, but it will not change the 
natural genius and spirit of the British people, and 
we shall reap nothing but regrets if we sow foreign 
seed upon uncongenial ground. We have in ourselves 
and in our own methods vast resources still, and if we 
use them to the full we can face the competition of 
the world with equanimity. 

The best methods of increasing our trade are now 
being given the deepest consideration. It is fully 
recognised that there are two directions in which 
we must work. First we must take advantage of 
all that science has to offer. Industrial research 
must be pursued with all the intelligence we can 
muster. This branch has been taken up by the 
xovernment and a Council of Industrial Research 
has been established and is already taking the 
necessary steps to organise and co-ordinate researches 
by co-operative effort. This is one direction. The 
other is the development of trade. So far the 
Government has not been persuaded to give very 
practical help, though within its limitation the Board 
of Trade is showing at least a desire to be useful. 
But the matter lies mainly in the hands of manufac- 
turers themselves. We have had for some time the 
British Engineers’ Association, which has done good 
work in developing foreign trade and is capable of 
doing much more, and now the manufacturers of 
Manchester are binding themselves together for a 
somewhat similar purpose. There are in the country 
several other important bodies—the B.E.A.M.A. 
for one—that have the power to do much. All these 
things point in one direction. They show that a 
new spirit of co-operative enterprise is moving in 
the country; that the value of united action is 
appreciated, and they give us every reason to enter- 
tain a lively hope that the enormous resources of the 
United Kingdom will be manfully applied, not only 
to redeeming trade damaged by the war, but to 
increasing it manifold. 


Notes on Model Experiments. 


THE National Experimental Tank at Bushey 
was instituted, largely by the generosity of Mr. A. 
F. Yarrow, for the benefit of all shipbuilders and 
not for any particular class of them. It is fitting, 
therefore, that the results of research work carried 
out there on the general problems of ship resistance 
should be given to the nation for general application. 
Admiral D. W. Taylor read a paper at New York 
in 1906 entitled ““ Model Basin Gleanings,” and Mr. 
G. S. Baker, Superintendent of the W. Froude tank, 
has now followed his excellent example by contributing 
a paper to the North-East Coast Institution of Engi- 
neers and Shipbuilders entitled ‘“‘ Notes on Model 
ixperiments.” This paper embodies results 
gathered from wérk carried out during the last two 
or three years at Bushey. A résumé of it will be 
found in another column. It deals with three distinct 
subjects—frictional resistance, resistance of shaft 
struts, shaft bosses, bilge keels and such excrescences, 
and the benefit or otherwise of adopting hollow or 
straight water lines for ship forms, particular reference 
being had to those water lines in the region of the normal 
draught line. The original measurement of surface 
friction by means of planes of different lengths, by 
W. Froude, has become classical, and has been 
corroborated by many later investigators, who have 
all hitherto adhered to his simple and concise method 
of notation, which was to plot resistance per unit 
area for a standard speed on a base of length of plane, 
variations for change of speed being made according 
to a power of the speed, determined by experimental 
methods to be 1.87. Other experimenters have 
given their results in the same form as Froude, but 
Mr. Baker has cast his results into a form which 
enables him to plot a curve involving speed of 
advance, length of plane, resistance per unit area, 
and density and viscosity of the fluid, the calculations 
being framed in line with some previous work of 
Lord Rayleigh on the surface friction of similar planes. 
Mr. Baker’s results do not differ essentially from those 
of Froude for lengths of model and speeds of advance 
usually adopted on tank work, but he has gone to 
a great deal of trouble in developing exact resistance 
at very low speeds, where Froude had recognised 
that his results contained some unexplained and 
anomalous facts. Without going into the details of 
the author’s methods, it may be said that the results 
are certainly interesting and peculiar, and it is 
curious to note that the strange variations which 
were obtained when experiments were made in water 
are not at all confirmed by others made in an air 








channel, which might have been expected to corro- 
borate them. The ordinary naval architect might, 
perhaps, be tempted to treat these low-speed results 
as interesting but academic, and not having any 
practical importance, were it not for the fact that 
in following up these investigations with experiments 
on models of shaft struts treated in the same way, 
Mr. Baker comes to the conclusion that estimates 
of resistance for full-sized shaft struts made from 
experiments with models of those struts of small size 
are valueless.’ When to this he adds a corollary 
that “there can be little doubt that this remark 
holds good, not only for struts, but for shaft bosses 
and webs as well,” he makes a serious indictment 
against an important section of tank work, which 
may well give pause to other experimenters who 
have tested the resistances of shaft struts and bossings 
on ship models for many years and obtained what 
appear to be quite reasonable percentage additions 
to the E.H.P. of the hull from this cause. The 
model struts experimented with at the National 
Tank varied in size from what might be con- 
sidered a full-size strut to one which was smaller 
and only one-thirty-second of full size. Calculating 
from these extremes for 10ft. of length at 10 knots, 
the resistances were 72 lb. for the large model and 
486 lb. as deduced from the very small one. It 
is no wonder, then, that from this data experiments 
with small models are considered valueless for 
obtaining full-size strut resistance, but it seems 
to us that if anything approaching such a dis- 
crepancy ordinarily occurred, the percentage addi- 
tion to the E.H.P. of the hull, as given by 
model results, would be ridiculously large. From 
information which has been published in this con- 
nection there seems to have been no such experi- 
ence. Taylor and Dyson both give from 5 to 8 per 
cent. as the additions for ordinary well-shaped, 
twin-screw bossing, and it does not seem reasonable 
that this amount as given by models can be much 
in excess of the real value on the full-sized ship. 
Luke’s experiments on the effect of changing the 
angle of bossing show percentages varying from 
9.7 per cent. to as low as 2.6 per cent. addition, 
and similar results are reported by Froude, Sadler 
and others. The author himself seems to feel that 
he has made a serious statement, for he points out, 
“To prevent misconception . . . that in his opinion, 
so far as shaft webs or struts affect the general 
stream flow, its effect should be the same on model 
and ship, and the above discrepancy then only affects 
the screw, in that the small scale appendages producé 
a somewhat larger wake in the model than in the 
ship.” So far from the resistance of shaft bosses 
—so deduced from models—being valueless because 
of exaggeration, Taylor points out that if shaft boss 
webs are so placed that they are not in the run of 
the stream lines over the hull, eddying is liable to 
appear in the full-sized ship, which has no corre- 
sponding eddies in the model, and the resistance will 
be therefore underestimated. Which of the experts 
is correct it is for discussion of the paper to bring 
out, but the practical man will be likely to think 
that no such discrepancy as Mr. Baker indicates 
can possibly be present and have escaped notice 
for so long a time, and in so many quarters, where 
boss experiments have been regularly made and 
confirmed by ship trials. 

Referring again to surface friction experiments, 
the paper points out that a considerable addition 
to resistance is caused by plate butts and edges. 
The author comes to the conclusion that “the use 
of flush butts over about one-eighth of the length 
of the ship would lead to approximately 3 per cent. 
reduction of resistance.” If it is meant that this 
reduction is 3 per cent. of the total resistance, it 
seems a large amount and well worth the trouble 
of adopting flush butts over the area indicated. 
Bilge keel resistance has also been dealt with. It 
has been very fairly established by previous investi- 
gators that these appendages, if put on in a reasonable 
way, add only the resistance due to the additional 
wetted surface; indeed—to quote Taylor again— 
“The additional resistance is sometimes found to 
be less than that due to thé additional surface.” 
This was indeed found to be the case by Froude 
when conducting full-sized towing experiments on 
the Greyhound. It is therefore not easy to see how 
the author can have hoped to effect anything in this 
direction beyond the reiteration of the fact that 
bilge keels must not extend too far forward and must 
not be so placed so that they lie across the lines of 
stream flow. The third section of the paper deals 
with the hollow line problem and includes the work 
of other experimenters previously published. The 
new feature of Mr. Baker’s presentation of it is the 
range of prismatic coefficients over which the results 
extend and the manner in which the results are 
charted. The members of the North-East Coast 





Institution will be interested to learn that Mr, 
Baker finds confirmation in his experiments for the 
doubts which have been cast upon the value of tests 
with very small models, such as are used in the 
Caws tank at Sunderland, though we are inclined to 
think that there are far greater errors involved in 
the methods there adopted than are probable from 
mere smallness of model size. The paper is of great 
value if only from the fact that it offers many oppor- 
tunities for a healthy and beneficial discussion of 
its many interesting and important features, and no 
doubt Mr. Yarrow will experience much satisfaction 
from the fact that the fruit of his generous benefaction 
is being offered for national consumption. 








GERMAN STEEL AND MACHINERY INDUS. 
TRIES AFTER THE WAR. 

It is advisable for us not to overlook the fact that, 
in addition to the endeavours which are being put 
forth in this country to promote business relations 
with Allied and neutral countries with a view to the 
further development of the export trade after the 


conclusion of peace, the two principal enemy countries 
also have had under consideration for many months 
past the question of the recovery of lost foreign trade 
and the advancement of their export interests on the 


termination of hostilities. It may, therefore, be of 
advantage to consider the opinions held and the 
preliminary action already taken by Germany and 
Austria in so far as information is available _and has 
been set forth in the Teutonic newspapers, and by the 
representative associations of some of the leading 
industries in those countries. 

The problem in Germany at the present time is 
divided into two parts. The first relates to the export 
trade in general, and the second to the future relation- 
ship between Germany and Austria-Hungary, the 
commercial treaty between which will expire at the end 
of 1917. Dealing primarily with the former question 
in the first place, the circumstance will be recallod 
that an influential association was formed in Cologne 
and Berlin prior to the war for the proraotion of the 
economic interests of the country abroad by the 
establishment of a comprehensive new service to 
and from other countries, and by a telegraph bureau 
and cables quite independent of foreign control. 
The association apparently still exists, although 
the last heard of it was at the end of July, when, at 
a meeting held at Frankfort-on-Main, it was declared 
that the working of the news service should not be 
left solely to the heavy industries, implying the iron 
and steel and machinery trades. Apart from this 
association, of which further information will probably 
become available in the future, the two most important 
associations of manufacturers are co-operating with 
regard to the export trade. These are the Central 
Union of German Manufacturers and the Federation 
of Manufacturers, who combined to form a War 
Committee of German Industry some time ago. At 
a joint conference held at Berlin in September, 
Professor Bernhard Harms, of Kiel, presented a report 
dealing with the work of the committee, and empha- 
sising the necessity for a systematic investigation of 
the economic conditions of the world by the com- 
bined efforts of practice and science, at the same 
time recommending for this purpose the extension 
of the Institute for Sea Communication and World 
Economy which is associated with the University of 
Kiel. The conference adopted a lengthy resolution 
expressing the opinion that the numerous measures 
introduced by hostile countries for the systematic 
supersession and exclusion of German competition 
after the war required a systematically organised 
advancement of German exports, as well as of German 
commercial interests throughout the world, in order 
to avert the damage threatened by the war. The 
resolution also approved the preparatory steps already 
taken by the foreign trade department of the War Com- 
mittee to advance export trade, and the further 
action in prospect, and announced the intention of 
entering into connection with other economic unions 
and institutions with a view to co-operating in the 
development of the committee’s foreign trade depart- 
ment. But the most important part of the lengthy 
resolution was the statement that these export efforts 
could only be successfully carried out if they were 
supported in the highest degree by the State, both 
through the Imperial authorities at home and the 
Imperial representatives abroad. 


OPINIONS OF THE STEEL AND MACHINERY 
INTERESTS. 


It may now be of interest to refer to the subject 
from the point of view of certain industries indi- 
vidually. The iron and steel trade interests placed 
on record several months ago a resolution which was 
unanimously agreed to at a meeting of the Verein 
Deutscher Eisen und Stahl Industrieller, held at 
Berlin, stating that in the event of a victorious conclu- 
sion of the war, a peace must only be concluded 
which corresponds to the full extent with the im- 
measurable sacrifices which Germany has made 
during the war. It was urged that, for this purpose, 
the peace negotiations must not be left solely to 
diplomatists, that peace must bring about an increase 
of German sea power and an extension of German 
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colonies, and that the representatives of German 
industry must have a powerful voice in reference 
to the shaping of the Customs conditions in a greater 
Germany. Apart from this extraordinary resolution 
of the German Iron and Steel Institute, and sugges- 
tions which have been made that after the war the 
exports of semi-finished steel should be curtailed, if 
not entirely discontinued, the iron and steel industries 
apparently have not associated themselves directly 
with any particular movements aiming at the future 
period of peace. Indirectly, however, they have 
participated, through the six leading manufacturing 
and agricultural associations, including the before- 
mentioned two organisations, in supporting the 
fantastic petition which these bodies jointly presented 
to the Imperial Chancellor and the Federal States 
several months ago, recommending practically the 
confiscation after the war of Belgium and her coal 
and steel industries and the coal, iron ore, and iron 
and steel districts in German occupation in the north 
and east of France at the present time. The question 
from another point of view was brought before the 
Verein Deutscher Eisen Giessereien in August by 
Dr. Brandt, who stated that he was opposed to any 
closer economic association between Germany and 
Austria-Hungary other than the conclusion of a good 
treaty of commerce so long as a counter organisation 
of enemy countries did not compel the Germans 
to a far-reaching connection with their ally. In 
his opinion it was extremely improbable that the 
economic war would be continued after the conclusion 
of peace, by means of a commercial-political union of 
the Quadruple Alliance. But in the event of such 
a union being created, it would be found that Germany 
would be just as little unprepared for it as the country 
had been in a military sense for the war. _ 

If attention is next turned to the Germany machinery 
industry it is well to hear what the Verein Deutscher 
Maschinenbau Anstalten endorsed in the form of a 
report presented by Herr Frohlich at a meeting held 
at Charlottenburg some months ago. After pointing 
out that the export trade in machinery had suffered 
extraordinarily from the war, inasmuch as in times 
of peace about one-third of the total production was 
sent out of the country, the report stated that where 
German machinery had secured a technical advantage 
foreign competition did not have easy play, especially 
as rivals were mostly indisposed to grant to customers 
the favourable conditions of delivery agreed to by 
the German works. Where special types of machinery 
were concerned, any losses in trade after the war were 
scarcely to be expected, whilst neutral countries 
would then come in to a large extent as merchants. 
Under these circumstances it was to be anticipated that 
the hopes entertained by foreign competitors in Great 
Britain and the United States of demolishing German 
machinery construction would be of no avail, and that 
the industry would resume the contest unimpaired 
with its old rivals in the markets of the world after 
the war, and with good prospects of being successful. 
In the case of the machine tool industry in particular, 
Dr. Ernst Schiess, of Diisseldorf, in the course of an 
address delivered some time ago before the Verein 
Deutscher Werkzeugmaschinen Fabriken of Diisseldorf, 
referred to external trade, and stated that the em- 
bitterment which their foreign competitors would 
probably still retain after the war would be utilised 
by them, but that German perseverance and diligence 
would assist the Germans in recovering the markets 
which were perhaps lost. The speaker concluded 
by expressing the hope that in connection with the 
peace negotiations the economic questions involved 
would be solved in favour of German industry. 

Tur PrRoposep CoMMERCIAL UNION WITH AUSTRIA- 
HunGary. 

If we now proceed to consider the second part of 
the problem—that of the commercial relations between 
Germany and Austria-Hungary after the war—/ 
it is necessary to recognise that the idea of the estab- 
lishment of a Customs Union between the former and 
the Dual Monarchy, as has been suggested in certain 
circles, is complicated by the system of import duties 
mutually imposed by Austria and Hungary on each 
other. The question in general has attracted con- 
siderable discussion in the countries concerned. 
Although officially warned several months ago against 
any premature consideration, the Austrians in par- 
ticular are devoting attention to the matter. The 
Chamber of Commerce of Vienna recently adopted 
a resolution in favour of the formation of a joint 
Customs Union with Germany in relation to third 
parties or States, mutual Customs facilities, systematic 
equalisation of the internal districts of production, 
and the lowering of the existirig Customs walls. A 
shnilar decision was reached by the Bavarian Union 
of Manufacturers, but the more important industrial 
associations in Germany have hitherto either refrained 
from expressing any opinion on the subject, or 
have been very reserved in their statements, leaving 
the problem for the present to the consideration of 
pe ‘litical economists, headed by the Central European 
Kconomie Association, 

Since the official intimation given in Austria in 
July of the inadvisability of discussing the proposed 
how arrangement of economic relations with Ger- 
many, Count Sturgkh, Austrian Prime Minister, 
lias received—October 14th—a deputation represent- 
Ing the principal industrial, commercial, and trading 
‘ssociations, which urged the necessity for the constitu- 


the industrial and commercial interests into closer 
contact with the Government. The Minister, in the 
course of his reply, stated that such contact had 
always taken place where possible and practicable, 
but that no further action would be taken in the 
matter under existing circumstances of war. At 
the same time the Minister mentioned that a special 
committee had been appointed to deal with the ques- 
tion of the future commercial-political relations with 
other countries. About the middle of November 
the Federation of Austrian Manufacturers adopted a 
resolution declaring it to be urgently necessary for 
the country at once to get into touch with Germany 
with regard to the future course of commercial-political 
relations, and expressed the opinion that an intimate 
economic alliance should be sought with the possibility 
of including other states in the suggested treaty, Bul- 
garia and Turkey, or course, being meant. A few days 
later Herr Joseph Sztereny, Hungarian Secretary 
of State, submitted a report on the subject at the 
monthly meeting of the Industrial Club held at 
Vienna on November 18th. In advocating an 
economic approach between Germany and the Dual 
Monarchy the Secretary remarked that the problem 
should be considered from the standpoint of the 
conclusion of a lasting commercial union, whereby 
the countries would mutually complement each other 
from an economic point of view, would have a uniform 
commercial policy towards other countries, and would 
mutually share in the advantages resulting therefrom. 
The speaker further declared that the other Allies 
should be comprised in the scheme, and that there 
was no doubt as to an agreement being reached 
between Austria and Hungary, as the contrary would 
be the greatest irony of the war. The only question, 
the Secretary of State added, was as to the form 
which the proposed closer community of interests 
should assume, but he refrained from making any 
suggestions in this direction. The problem has also 
received the support of Count Julius Andrassy, 
formerly a member of the Hungarian Government, 
who is now also advocating the joint participation 
of the Central Powers in the development of trade 
with the Near East. 
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Design of Steel Bridges. By F. C. Kunz, C.E. London : 
McGraw Hill Book Co. 1915. Price 21s. net. 

Tu1s volume of 472 pages and 52 folded plates is 
the first of four which the author proposes to con- 
tribute to the literature of structural engineering, 
with the object of giving to the designer data of value 
which he has collected during thirty years of his 
professional practice as designer and engineer to 
various American bridge and construction companies. 


Tables in the chapter on plate girder design give 
the cross sectional area and position of the centre 
of gravity of various combinations of angles and 
plates suitable for flanges. Another table in this 
same chapter gives the specification, calculations, 
dimensions, scantlings and steelwork weights of a 
set of nine single-track deck plate girder spans, which 
are the Pennsylvania Steel Company’s standard types 
for Cooper’s E;, loading. The overall length of 
the girders varies from 30ft. to 110ft. by increments 
of 10ft. The principal dimensions and weights of 
steelwork of other companies’ standard types of 
plate girder and truss bridges, and of several existing 
bridges, are also given in the chapter on ‘‘ Weights of 
Simple Span Bridges.’”” Some consulting engineers 
in this country work to specifications very similar 
to the American standard when designing bridge- 
work for foreign railways, and we have compared 
the weights of steel work of some of these designs with 
the formule and figures given for different types of 
plate girder spans and find they check very well. 
These comparative weights illustrate very clearly the 
high price which has to be paid for improved types 
of bridge construction. For spans of 30ft., the 
weight of steel work in a through bridge with open 
floor of the cross girder and rail-bearer type is 86 per 
cent. in excess of that of a deck bridge, while for 
spans of 110ft. the excess of weight is 37 per cent. 
The weight of steel work of a through bridge with 
ballasted floor is from two and a-quarter to one and 
a-half times that of a deck bridge of equal span. 

The chapter on viaducts contains :examples of 
many well-known structures, and also the types in 
use on those railways which traverse country of such 
character that high viaducts are of frequent occurrence. 
Typical sections of various elevated railroads are also 
given. 

Mr. C. C. Schneider, a past-president of the American 
Society of Civil Engineers, has permitted parts of a 
paper of his to be re-printed in the chapter on 
‘* Movable Bridges and Turntables,” which defines 
the various types of movable bridges and gives 
much useful information with regard to practical 
details. This chapter is illustrated with stress sheets 
and general working drawings of a 94ft. plate girder 
swing span, a 250ft. single track truss swing span, 
and a 327ft. double track truss swing span, all 
actually constructed. The weights are given of some 
Scherzer rolling lift bridges, and it is to be noticed 
that the total weight of a centre bearing swing span 
with two clear openings of a given length is just about 
the same as that of a rolling lift bridge with only 
one clear opening of the same length. A useful 
feature of this chapter is the determination of the 
power required to operate movable bridges. 

The author comments on the pleasing appearance 


work of reference. 


The titles of the other volumes are not disclosed, but 
from frequent references in the text of the published 
volume, which is not numbered, we conclude that 
Vol. I. will contain extracts from specifications of 
loading and unit stresses, the theory of flexion, and 
notes on the strength of materials. 
The outstanding features of the present volume are 
the tables and drawings, which make it a valuable 
It is not a readable book, but 


there are many other American technical works 
of which we should say the same, and rather suspect 
that some of our cousins over the water like to have 
facts fired at them like bullets, and we admire their 
perseverance and habit of concentration which enable 
them to study under these conditions. We have 
endeavoured to emulate this habit, and have read 
and re-read parts of the book, the meaning of which, 
through lack of reasoning, at first sight appeared 
elusive, and in the case of the chapter on arched 
There is very little introductory matter. Right 
chapters contain tables of standard loadings and 
allowances for impact and centrifugal force, also the 


of arched bridges, and treats somewhat fully the 
calculations of spandrel braced and crescent-shaped 
two-hinged arches, in the hope that these types of 
bridge will become more popular. Professor Clerk 
Maxwell’s exact solution is given, and also various 
approximations. At the expense of another page of 
description the former could have been given in full, 
instead of which the author commences with state- 
ments which are by no means self-evident. This 
chapter is illustrated with the stress sheet of a 


spandrel braced arch, solved by the influence line 
method, and therefore valuable as indicating the 
position of loads to cause maximum stresses in the 
various members; with a working drawing of the 
longest bridge of this type, recently constructed over 
the St. John River, N.B., Canada, and with outline 
diagrams of several well-known arched bridges. 
Others are referred to in the text and their steel work 
weights given. 


> 


The chapters on ‘‘ Long Span Bridges” and 


bridges, for example, are the richer for the study. “Cantilever Bridges” consist of notes of existing 


2 z 2 rr: long spans and their steel work weights, and influence 
coterie pty nagelereegiety ahr A Cane s-ceremeeggeie! 3 lines and stress diagrams for anchor and cantileverarms 


The Conway and Britannia tubular bridges find a 


giving 
distributed dead and moving loads. 
occupy a large part of the first and third chapters, 
the short intermediate chapter consisting chiefly 
of a definition of the influence line method of deter- 


actual weights of railway rolling stock and electric 
cars. The tables of moments, shears and equivalent 
loads are as complete as ingenuity can make them. 
These give maximum values of end shears, bending 
moments, cross-girder reactions, equivalent uniformly 
distributed loads, and shears and bending moments 
at the different panels of truss bridges with from 
four to ten panels of variable length. 
based upon Cooper’s standard loadings and nine 
different types of electric car, and there are other 

uniformly 
These tables 


similar quantities for 


These are 


mining reactions, bending moments, shears, &c., which 
is used almost exclusively throughout the volume. 

Truss bridges and long spans generally’ receive 
preferential treatment in American text-books, which 
is not surprising when it is remembered that there 
are almost a round dozen large rivers on the American 


the Thames and drains an area thirty times as large. 
Here also two chapters on the determination of 
“Stresses in Simple Trusses”’ take precedence of 
the calculation and design of floors and plate-girder 
bridges, after which the author returns to the “‘ Design 
of Simple Trusses,” which he illustrates with stress 
sheets and general working drawings of eight actually 


place among the notable plate girder spans, and are 
by far the longest, although the span of the former is 
now reduced by the construction of intermediate 
piers. The Firth of Forth bridge is, of course, included, 
and, until the Quebec bridge is completed, holds the 
record for the longest span. To various tables and 
sketches of notable bridges the United States con- 
tributes twenty-five examples, Germany nine, France 
five, Canada three, Africa two, and Italy, Switzerland 
and Costa Rica one each. 

Appendices give notes of actual pressures on 
foundations of bridges and other structures in various 
parts of the world, the physical properties of materials, 
and the weights and geometrical properties of 
standard sections, &c.; also a reprint of the first 
part of the American Railway Engineering Associa- 


tion’s general specifications for steel railway bridges 
relating to design. 


We feel sure that many engineers will add this 


volume to their libraries for the sake of the useful 
records of 
Continent, the least of which is five times as long as | invaluable 

the preliminary determination of dead loads of 
similar structures, and in working out detailed 
designs. 
facilitated by having at hand records of what has been 
done before, not to be blindly copied, sometimes 
even to be looked upon as examples of what to avoid, 
but even then of use in eliminating designs unsuitable 


examples which will prove 
of estimates, in 


actual 
in the preparation 


Design is a tentative process greatly 








tion of a permanent advisory committee so as to bring 





constructed spans varying in length from L50ft. to 450ft. 


for a practical solution of the problem in hand. 
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MACHINES FOR THE PRODUCTION OF PROJECTILES 


(For description see opposite page.) 





























Fig. 1—BORING LATHE FOR 18 1b. HIGH EXPLOSIVE SHELLS 
































Fig. 4—MACHINE FOR TURNING 





BASE AND BAND GROOVE 








5 TARTS ramen tee Saag COR RE 























Pig. 5—BAND-TURNING LATHE Fig. 6—BAR CUTTING-OFF MACHINE 
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of tools for undercutting. Diameter stops for all move- 
MACHINERY FOR THE PRODUCTION OF ‘nents aro provided. ° 
PROJECTILES. | Fig. 5 shows a simple lathe which has been designed 
No. VIIL* | specially for the one operation of turning the copper 
bands on the shells made on the above machines. It has 
THe production of. machine tools wherewith to equip @ single-speed headstock with @ cone 7in., 84in. and 10in. 
the numerous munition factories which are being erected | diameter for a 3in. belt, 6in. centres and a 4ft. bed. The 
in various parts of the country is proceeding apace. In fast headstock -is provided with a hollow driving chuck 
addition to the regular makers, works usually devoted to | to receive the nose of the shell. The loose headstock 
other kinds of engineering products are now engaged | is of heavy construction and has a cup centre revolving 
solely on this class of output. The firm of David Brown | ©n a ball-thrust bearing. The saddle has hand movement 
and Sons, Limited, of Huddersfield, has taken up | longitudinally by means of a rack and pinion, and its 
the building in large quantities of a simple type of boring | cross-slide has a front tool-holder for roughing, and a 
lathe for 181b. high-explosive shells. The machine is back tool-holder for a finishing form tool for the bands. 
illustrated in Fig. 1, page 558, and it will be observed | Diameter stops for each are fitted. « 
that it is essentially a single-purpose tool of the simplest | Fig. 6 represents a parting-off lathe designed for cutting 
possible character and is built on sturdy lines. It is | off bars for 18-pounder shells. It has a very massive 
intended solely for drilling and finish-boring, but the turret bed, with a fast headstock having a powerful two-speed 
is constructed with six stations, so that if desired the | cone l4in. and 12in. diameter by 43in. wide, and single 
tapping of the nose and rough forming may also be | gear of 5 to 1 ratio. The spindle, which is of large 
carried out on the same machine. The bed is of box section, | dimensions, has a 3fin. hole and is fitted with a 10in. 
strongly designed and well ribbed. The head is cast in Taylor's concentric three-jaw chuck. The saddle has a 
one piece with the bed, and the slides and wearing surfaces | bearing of 18}in. along the bed, and is fitted with front and 
are of generous proportions. The machine is driven | back rests carrying deep section tools, operated by hand 
through fast and loose pulleys, and gives one work speed, | and power cross-feeds for bringing the tools to the centre 
the main driving gears being of the double helical type | of the bar, with a convenient means for equalising the cut, 
cut on the Sunderland generating system and running | one tool being slightly in advance of the other to prevent 
in oil. Two rates of feed are provided through change | clashing when the bar is severed. The saddle can be 
wheels. The spindle is of high-carbon steel, bored 2}in. | moved longitudinally along the bed by a screw and 
in diameter, and the collet chuck is combined with the | hand wheel, and a stop motion is fitted for setting the 
spindle, thus ensuring rigidity. The bearings—which are | lengths of bars to be cut. 
of large proportions—are made from phosphor-bronze, Another tool made by Smith and Coventry’s is shown 
and are self-lubricating. The turret is of the cylindrical | in Fig. 7. This is a lathe for boring and screwing the 
pattern with holes ljin. diameter. The indexing is | noses of 6in. high-explosive shells. It has 10}in. centres, 
effected by hand by means of a clamping handle, hardened | a bed 11ft. long, 17}in. wide and 13in. deep, a two-speed 
and ground-steel plunger, and bushings. It will be observed | cone pulley 18in. and 15in. diamter by 6}in. wide and a 
that the apron and saddle for carrying the turret are made | gear ratio of 9.15 to 1. The headstock is fitted with a 
specially long, this being done in order to secure accurate | hollow spindle having a draw-back collet chuck to suit 
alignment and to reduce wear to a minimum. The self- | the one size of shell, of which a length of 16in is admitted 
feeding mechanism is actuated by a lead screw and | into the chuck. The chuck is fitted with a pin stop, 
phosphor-bronze nut. against which the bottom of the shell abuts.% The saddle 
Figs. 2, 3, 4, 5, and 6, on page 558, and Fig. 7 on this | has a bearing of 32in. on the bed, and upon this is mounted 
page, represent a group of lathes built specially by Smith | a hexagonal turret to carry the necessary tools and boring 
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Fig. 7—FORM-BORING LATHE FOR 6-INCH SHELLS 


and Coventry, Ltd., Manchester, for machining 2-pounder | bars. It has a positive feed motion in the longitudinal 
shells. The lathe shown in Fig. 2 is for the first batch | direction, giving feeds of jyin., gsin. and jyin. per 
of operations, namely, drilling, rough turning and parting- | revolution of the spindle, and proportionate self-acting 
off. It has 74in. centres, a bed 5ft. long, a two-speed cone | surfacing feeds. For form boring, the detachable arm 
#in. and I lin. diameter for a 3in. belt, and a hollow spindle | and slide shown are used. The lathe has a screw-cutting 
fitted with a collet chuck operated by a screw cap. The | attachment for fourteen right-hand threads per inch. 
gear ratio is 34 to 1, and the capstan 8in. across the flats | The leading screw has 3} threads per inch, with a reduction 
with Ijin. tool holes. The turning saddle is fitted with a | gear of 4 to 1 at the end of the bed, this enabling the nut 
form turning apparatus, self-acting on the bed by means | to be engaged in any position. Hand feed motions are 
of a screw with automatic trip gear. The cross slide | also provided. 

carries a front tool for turning the shells and a back tool 
oe off. The saddle has a feed of forty cuts per | 
inch, but this can be varied if desired by change wheels. 

Fig. 3 shows the second operation te AP saa single- 'THE RELATIVE CORRODIBILITIES OF IRON 
geared form boring lathe, with 6in. centres, and two-speed | AND STEEL. 

driving cone 8in. and 10in. diameter for a 3in. belt. The By J. NEWTON FRIEND, D.Sc., Ph.D., F.LC. 
spindle carries a collet chuck operated by a screw cap | 

and with a stop inside the spindle to arrange the shell in | A Contribution to a GENERAL Discussion on ‘ THE CORROSION 
position. The saddle is operated by a self-acting screw or Metats” held before the Faraday Society on Wednesday, 
feed, engaged by a lever near the headstock, and the | December 8th, 1915. 

screw can also be operated by a hand wheel and mitre Ever since the discovery of iron man must have been aware 
gears. The saddle cross-slide carries a swivelling former | of the corrosion of that metal upon exposure to moist air. In 
arm, which has a hole to receive the cutter bar. This | the ruins of the ancient Swiss lake villages iron protected by 
former arm lies approximately parallel to the centre line | brass or bronze has been found,’ showing that the early metal- 


of the lathe and engages formers carried by a table on the lurgists sought to prepare articles combining the strength of 
, : iron with the.incorrodibility of bronze. In our local museum 


hed. The necessary stops for ensuring the proper depth ; "2 siete . 
ee ~ mre : a at Worcester are exhibited bells similar to the Swiss cow bells, 
of the cut, and an automatic trip to the feed, are provided. presumably of Roman origin, and which consist of iron coated 
The screwing and facing of the noses of the shells is | with brass or bronze. Pliny, writing nearly 2000 years ago, 
performed on another 6in. lathe of similar design to that | dtaws attention to the fact that not only will iron rust, but that 
shown in Fig. 3, but provided with a hexagon turret and | 8°™m¢ ores yield a metal “ which is more particularly liable to 
screw-cutting apparatus geared to cut one pitch of thread. pleomtor Leow set vs Bos “4 Sago orien — eerie nica: 
The recessing of the base of the shell to receive the plug | *PP’ Deon ee en So for manv : sai 
: g by ) plug In Pliny’s day, and indeed for many centuries later, only a 
1s next performed on another 6in. lathe of the single- | very limited variety of manufactured irons was known, namely, 
geared screw-cutting type, fitted with a self-acting surfacing | those produced by direct reduction of different ores. At the 
motion. For turning the base and band groove, the 6in. | present time, however, we have to deal with an almost endless 
single-geared turning and forming lathe shown in Fig. 4 | series of wrought irons, cast irons and steels, with the result 
is used. This lathe has a bed 3ft. 6in. long, 6in. centres, — the problems 4 eS Ta oa — aa’ ae cxeagesl 
7). . * . s s 1n; numerous an rplexing. e robiem Of corrosion 18 
4 mie rae ox ‘paagiagemntgnges. 38 ~ = _ on al the most important that the iron and steel trade has to 
at th cE Sees » One pe in. diameter | face. From the economic point of view—and this is a point of 
e neck. The spindle carries the collet chuck, which is | peculiar importance at the present crisis—vast possibilities lie 
operated by a screw cap. The saddle is moved along the | in the wake of a correct understanding of the causes leading to 
bed by a screw and hand wheel, and the cross-slide has | corrosion and the best methods of counteracting them. A ques- 
longitudinal T slots, to which are bolted at the front of the | tion which is greatly exercising the minds of both customers 


lathe a compoun . . ‘ahi th and manufacturers is, ‘‘ Which is the more corrodible, iron or 
P d tool-holder for finishing the shell base, steel ?”” It is with the hope of being able to throw a little light 


formir i sutti . 
the can ad ete = perm pies, Inechope ayy ac upon this much-debated problem that I am venturing to address 
, { 2 nae f you to-night. 
for the waved rib. At the back of the lathe a special Biss tog, ; ECR noe 
tool-holder is provided. This has a spring-controlled tool Dirrexent Kips oF CORROSION. 
slide which makes contact with a cam on the chuck cap Before dealing directly with the relative corrodibilities of 
for producing the waved rib. It has also arrangements iron and steel, it is desirable to explain exactly what is meant 
: ee eee SRE SEE Sane Ge a ee * Bennett H. Brough, J. Iron Steel Inst., 1906, I., 233. nies 
No. VII. appeared October 8th. 2 See Pliny, Book 34, c. 41. 




















by corrosion. The term is used somewhat widely, but generally 
speaking may be taken to indicate the solution or oxidation of 
the pure metal or its constituents. For the sake of convenience 
three main types of corrosion may be distinguished. These are 
not to be regarded as isolated and independent ; rather are they 
extreme cases of an almost infinite variety of reactions, dependent 
upon the composition of the metal and the nature of the corroding 
influences. 

(1) Solution in Acid.—When immersed in aqueous solutions 
of many acids, such as sulphuric or hydrochloric, iron readily 
dissolves, yielding ferrous salts. If the acid is fairly con- 
centrated] and always present in sufficient excess, the surface 
of the metal remains relatively bright, and no precipitation of 
rust takes place. Were it not for the continuous evolution of 
bubbles of hydrogen gas there would often be little to indicate 
that the iron is being attacked. If, however, the iron is weighed 
before and after exposure to the acid the loss in weight occurring 
may be taken as a measure either of the corrosivity of the liquid 
or of the corrodibility of the metal. This is the principle of the 
so-called acceleration tests, it being assumed that the rate of 
solution in the acid is a measure of the resistance the metal 
would offer to corrosion in neutral media—a pernicious supposi- 
tion contrary to theory and practice alike. We shall have 
oceasion to refer to this point again in the sequel. 

(2) Graphitisation.—This is a form of corrosion to which cast 
iron is particularly liable, the mass becoming so soft as to be 
readily cut with a knife. The metallic portion is more or less 
completely oxidised, mainly to ferrous oxide, some of which 
has frequently been washed away, the remainder collecting 
within the pores of the now isolated mass of graphite.’ This 
reaction does not usually take place with the purer forms of 
iron, although a few cases of similar softening are on record 
where wrought iron has been subjected to prolonged immersion 
in sea water.6 The percentage of carbon is, in such cases, of 
course, much less than with cast iron, but is frequently much 
higher than the normal in consequence of the solution and 
removal of some of the iron. 

(3) Formation of Rust.—The most usual form of corrosion is 
that in which the iron is oxidised more or less completely to 
brown, hydrated ferric oxide, which remains in situ and is 
popularly known as rust. 

When relatively pure iron is suspended in tap water the en- 
suing rust consists almost entirely of hydrated ferric oxide, and 
there is usually no pitting. If, on the other hand, the metal is 
allowed to become alternately wet and dry, both ferrous and 
ferric oxides are produced, the proportion of the former varying 
enormously according to circumstances. In this case pitting is 
frequent. When iron is only partially immersed in water, the 
corrosion just at the surface of the latter is particularly severe 
and the resulting mass of rust is usually high in ferrous oxide. 
Complete immersion of iron in concentrated solutions of nitrates 
of the alkali metals may be made to yield a deep green oxide, 
whilst a dilute solution of oxalic acid develops a beautiful lemon 
yellow form of rust. Dilute phosphate solutions may yield a 
white rust, whilst alkaline iodides can be made to yield black 
rust. Pitting can easily be induced by total immersion in dilute 
solutions of mineral salts rendered very faintly alkaline by the 
addition of caustic potash.‘ In such cases the rust invariably 
contains relatively large quantities of ferrous oxide, in addition 
to the brown ferric oxide, and the pitting probably occurs at 
points where slight traces of impurity are present in the metal. 
Even Kahlbaum’s pure iron foil, prepared electrolytically, readily 
pits in these circumstances, a fact which proves that certain 
corroding media are specially liable to induce pitting, since 
immersion in tap water or solutions of the majority of inorganic 
salts merely causes the foil to rust evenly over its entire surface. 
This fact is one of extreme importance, illustrating the need for 
investigating the corroding media as well as the metal. 


Factors INVOLVED IN A DETERMINATION OF THE RELATIVE 
CoRRODIBILITIES OF IRON AND STEEL. 


It cannot be too strongly emphasised that the task of satis- 
factorily determining the relative corrodibilities of iron and 
steel is one of immense difficulty in view of the numerous factors 
involved. The five most important of these are as follows :— 

(1) The Selection of Truly Repr tative Samples of Metal.— 
There can be no doubt that many of the incongruities of earlier 
researches arose from the fact that some investigators worked 
with poor steel and good wrought iron, thereby obtaining results 
favourable to the latter; whilst others examined good steels 
and poor irons, thus obtaining diametrically opposite results. 
It must be obvious that the two classes of metal can only be 
properly compared when thoroughly representative samples of 
each are dealt with. Since the metals are made in such a variety 
of ways and with such varying chemical compositions, it is 
essential that a very large number of samples be taken. This 
is where the majority of the researches are at fault, with the 
result that the conclusions, although excellent for the field they 
cover, are not based upon sufficient data to render them of very 
great practical value. 

(2) The Standard of Corrodibility to be Adopted.—Practically 
all the earlier researches were based upon the loss in weight 
undergone by the metals when the rust produced by varying 
corroding media had been removed—a method that is adopted 
very largely at the present time. In the absence of pitting the 
results are thoroughly trustworthy and of great value. But, as 
has been pointed out, certain kinds of corroding media favour 
the development of serious pitting, and in these cases the mere 
determination of total superficial loss in weight may not prove 
particularly helpful. For example, it is conceivable that an 
iron boiler might lose several pounds in weight through uniform 
superficial corrosion, and yet not be much the worse. On the 
other hand, a single ounce removed through pitting might be 
sufficient to perforate the metal and lead to disastrous con- 
sequences. In such cases a determination of the depth of pitting 
is of the utmost importance, and, as will be seen later, this has 
been realised by several recent investigators. In the case of 
bars of iron, Heathcote suggests that determination of the 
tensile strengths after corrosion would give a measure of the 
depth of pitting, and this combined with weighing tests should 
be very valuable. Another point to bear in mind is that corro- 
sion tests should not in general be carried out to destruction. 
In practice ironwork usually becomes unsafe long before itis 
“destroyed ” from a corrosion point of view ; and the severity 
with which corrosion tests are carried out should depend upon 
the stage at which the metals are to be discarded in practice. 

(3) The Corroding Media to be Employed.—No one type of 
metal must be expected to resist equally well all kinds of corrod- 
ing media. Some are particularly resistant to acid attack, 
whilst others withstand the action of fumes easily. Yet a third 
metal will prove most suitable for resisting neutral corroding 
agencies, such as river water or fresh air, whilst a fourth excels 
in its resistance to the effects of sea water. These points are 
strikingly well illustrated by the following data :—(a) Two steels 
examined by the writer yielded almost identical corrosion factors 
when exposed to various neutral influences, but in 0.5 per cent. 
sulphuric acid the second steel corroded 24 times as rapidly as 
the first. 

30.5 per cent. sulphuric acid solution is very suitable. 

4 See i “The Corrosion of Iron and Steel,” Longmans, 1911, 


pages 3 js 

“F Berselius, Traite de Chimie, 1831, Vol. iii. Rennie, Min. Proc. 
Inst. Civil Engineers, 1845, 4, 323. Draper, Chem. News, 1887, 56, 251. 
Kréhnke, Metallurgie, 1910, 7, 674. Naour, J. Iron Steel Inst., 
1898, I., 526—abstract. Holgate, Gas World, 1913, 58, 479. Krzizan, 
Zeitsch. offentliche Chemie, 1912, 18, 433. 

6 Mallet, British Assoc. Reports, 1838, page 259. Lidy, Engineering 
News, 1897, 39, 85. 

7 Friend, Science Progress, 1913, 5, 202. 

8 Friend, Bentley and West, J. Iron Steel Inst., 1912, I., 249; 1913, 
L., 388. This variation in acid corroding media was probably due to 
the fact that steel 2 had a higher manganese content—0.685 per cent, 
—than steel 1—0.39 per cent. 
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Corrosion factors in— 


Wet Hot and 0.5 

Water. and cold Sea per cent. 

dry. water. water. HoSO0, 
Steel 1 ee on SS aa . eee 
Steel 2 > Bae ss — ee ee = eee - 259 


(6) In 1907 Fraser® observed an analogous discrepancy in the 
behaviour of acid and basic steels of very similar compositions. 
Corrosion factors of 


Corroding a. Basic st ~ Acid steel. 
Air 100 101 
River water. 100 101 
Rock-salt solution ‘ 100 90 
Common salt solution .. .. 100 106 
Sulphuric acid, 7.5 per cent. .. 100 306 


These, together with the previous results, illustrate very clearly 
the misleading nature of acceleration tests. (c) Rudeloff™” in 
1902 found that by exposing different samples of iron and steel 
to smelting furnace gases, his wrought iron plates had the 
decided advantage, whereas in the tests conducted with air and 
with ditch water as corroding media there was much less to 
choose between the two metals. From these and numerous 
other published data it is evident that the nature of the corroding 
medium must be known before a reliable opinion can be expressed 
as to the best metal to resist the same. 

(4) The Composition of the Metal.—Steels offer a very wide 
range for variation of composition, but, for present purposes, 
all ** special ’’ steels may be eliminated. We are only concerned 
with those more common types that are used for such purposes 
as will bear commercial competition with wrought iron. The 
main chemical differences are thus confined to variations in the 
carbon and manganese contents. At the present time the influ- 
ence exerted by these two elements, both singly and together, 
upon the corrodibility of iron has not been thoroughly investi- 
gated. An extensive research on this problem is being carried 
out by Sir Robert Hadfield and the writer, and although it is 
too early yet to discuss the results in detail, it may be men- 
tioned that small variations in the manganese content of the 
metal have been observed to influence, to a hitherto unsuspected 
extent, the resistance towards corroding media. Silicon, phos- 
phorus and sulphur are usually kept fairly low because small 
increases in their amounts may lead to pronounced alterations 
in the physical properties of the metal, which would prove 
<wkward in practice. If a given sample of steel happens to 
possess abnormally high percentages of any or all of these 
elements, it is either due to accidental circumstances or to meet 
the special requirements of the customer. In either case the 
metal falls out of discussion in the present paper. 

(5) The Homogeneity and Physical Condition of the Metal.— 
Steet is, from the nature of its manufacture, particularly liable 
to segregation and to variation in its physical condition. It was 
probably on account of this that the earlier wrought irons fre- 
quently had the advantage over the steels. But modern improve- 
ments in the manufacture of the two metals have tended to 
minimise these differences, although the last-named have not 
as yet disappeared and probably never will completely disappear. 


Resvutts oF EXPERIMENT AND EXPERIENCE. 


From the foregoing it is evident that our problem is by no 
means as simple as might appear at the first glance. The factors 
involved are too numerous to allow of the subject being sum- 
marily dismissed in favour either of iron or of steel, as the result 
of a few isolated laboratory experiments ; and whilst theoretical 
considerations may give us a general idea as to the type of metal 
that may be expected to withstand corroding media most 
successfully, there can be no doubt that the final appeal must 
always be made to the results of experience and of experiments 
carried out with a liberal hand on a large scale under actual 
working conditions. More work has been carried out along 
these lines than the average reader is aware, and the following 
brief summary of the more important researches may prove 
useful :— 

(1) One of the earliest researches carried out on a large scale 
is that of William Parker, who in 1881 exposed plates of seven 
different kinds of wrought iron and of four varieties of steel to 
various corroding influences, namely, London air, sea water, 
bilge water and boiler water. The results obtained were dis- 
tinctly in favour of wrought iron, the mean results for the relative 
losses in weight consequent upon corrosion being—wrought iron, 
100; steel, 133. The results, however, are now of historic 
interest rather than of practical value, for the simple reason that 
since 1881 the different processes for the manufacture of both 
iron and steel have been more or less completely revolutionised. 

2) The researches of Rudeloff,’* published in 1902, must be 
placed in a different category, and are worthy of careful con- 
sideration. Unfortunately the analyses of the different metals 
do not appear to be given, and it is therefore impossible to ascer- 
tain to what extent any variation in chemical composition may 
be responsible for the observed differences in corrodibility. 
Two sets of experiments were carried out, namely, with plates 
0.5 cm. and 0.075 em. in thickness respectively. 














Thick- 
Metal ness of Dry| WwW etees Smoke.| Ditch Sea Mean. 
plate. | air. | | | water. water. 
cm. | | | 
Wrought iron ..0.5 100} 100 | 100 | 100 | 100 1499 
Wrought iron: ../0.5 200! 250 oO | 150 | 158 |J 
Thomas steel ..10.5 200) 207 | 100 | 75 | 193 
Basic a ogg, | | -131 
steel. 0.5 200; 207 100 | 175 193 |/ 
Wrought iron ../0.075 100} 100 100 | 100 | 100 | \ 199 
Wrought iron -| 9.075 | 146} 89 100 | 84 82 f 
Thomas steel ..|0.075) 58) 129 200 | 68 96) 
Basic ge -hearth | | -106 
steel. 4% 0. 100 | 94 113 |) 





Examination of the above tables reveals very considerabl® 
differences in the relative corrodibilities of the four metals in 
different media. The thinner plates exhibit, on the whole, a 
greater uniformity than the thicker ones ; nevertheless, to take 
the extreme case among the former, the Thomas steel was 
found to corrode in smoke twice as rapidly as the other metals. 
It will also be observed that the thinner steels differed among 
themselves quite as much as from the corresponding wrought 
iron standard. Finally, it is interesting to note that there was 
little to choose between the mean corrodibilities of iron and 
steel in the case of the thinner plates, but the wrought iron had 
the advantage in the thicker plates. By exposing the metals 
to blast furnace gases, however, the wrought iron plates showed 
to an overwhelmingly great advantage. The results were as 


follows :— 
Plates, Plates 
0.5 cm. thic k. 0.075 cm. thick. Mean. 
Wrought iron .. ° 106 100) 100 
Wrought iron .. .. .. ° 67) 
Thomas steel .. ; 600 183 | 500 
Basic open-hearth steel .. 300 250 Hs 


(3) Howe and Stoughton" in 1908 gave the results of exposing 


* Fraser, J. West Scotland Iron Steel Inst., 1907, 14, 82. 

1” Rudeloff. See the tables given later. 

11 Parker, J. Iron Steel Inst., 1881, 1., 39. 

12Rudeloff, Mitteilungen aus dem koeniglichen technischen Versuchsan- 


stalten, Berlin, 1902, 20, 83. The above tables are compiled and cal- 


culated from tables 48 and 49, pages 176-7 of Rudeloff’s memoir. 
’ Howe and Stoughton, Proc. Amer. Soc. Testing Materials, 1908, 8, 
247. 





samples of American iron and steel to various corroding media. 
They may be tabulated as follows :— 


River Sea 
Weather water water Mean. Weather 
(2 years). (2 years). (2 years). (8 years). 
Lf ee Pe ee Ceo - 100 
Steel... » Beet Ses. - 117 > RD oe - 133 


Consideration of the above table shows that there is little differ- 
ence between the corrodibilities of the iron and steel as exhibited 
in the tests of two years’ duration.’ It is interesting to note, 
however, that the steel shows to less advantage when the tests 
are prolonged to eight years, the corrosion factor for the steel 
being then 133, which, curiously enough, is the same as the mean 
value found by Parker—vide supra. The authors point out, 
however, that mere loss in weight is not the only point to be 
considered in determining the relative corrodibilities of different 
metals. Of equal importance is the study of the pitting, because 

“if there is a hole the water will run out, no matter how much 
the pipe weighs.” Plates of wrought iron and steel were there- 
fore exposed to the action of hot aerated artificial sea water, and 
the depths of the pits produced were carefully measured with the 
following results :— 


Relative 
Mean depths of deepest pits. Corrodibilities. 
Wrought iron 0.028in. (mean of 9 plates) a 
Steel .. 0.017in. (mean of 12 plates) 61 


Here the steel has the distinct advantage, so that from this point 
of view the relative corrodibilities of the metals are inverted. 

Howe and Stoughton also gave the results of an examination 
of twenty-nine pipes used in the signal systems of an American 
railroad, twelve of which pipes were steel and seventeen iron. 
Nineteen of these were practically destroyed by corrosion and 
pitting, the average life of the pipes being as follows :— 

Number of Average Relative 
pipes. life. Corrodibilities. 
Iron psi ae 10.4 years - 100 
Steel a i 13.5 years 
Here again the steel has the decided advantage. 

Ira Woolson in 1910" reported on eighty-nine samples of 
pipes from hot-water systems in New York ; seventeen of these 
pipes were of wrought iron, the remainder being steel. No 
appreciable difference in corrosion was observed. The succeed- 
ing year J. J. Wilson reported on an investigation carried out 
on the Cresson Coalfield, United States of America, to the effect 
that the mean depth of pitting in twenty samples of wrought 
iron that had seen good service was 0. 094in., whilst that observed 
for an equal number of steel samples was 0.093in. Here, again, 
the two metals appeared equally good. 

In 1912 W. H. Walker” gave the results of a similar study of 
irorwand steel service pipes, which had been in constant use 
throughout New England. As the pipes had not been weighed 
previous to insertion in the water systems, their corrodibilities 
could obviously not be determined by weighing. The scale and 
rust were removed and measurements made of the depths of 


pitting. As the result of sixty-four comparisons it was found 
that— 
Iron corroded more than steel - «- 20 cases 
Steel corroded more thaniron .. .. .. .. 1 ,. 
Steel and iron —v* — es ee se 
Corrosion negligib! Ses ao ee ee 


On the whole, therefore, there was no difference between the 
two metals. 

The results of several other researches have been published 
from time to time, but they all bear a similar interpretation. 
As a matter of historic interest, it may be mentioned that in 
1881 the engineers-surveyors of Lloyd’s Register possessed no 
fewer than 1100 marine steel boilers in actual service, and it was 
impossible to say which were the more satisfactory, the iron 
boilers or the steel ones. Even when a boiler of steel was worked 
alongside of one of iron in the same vessel, no material difference 
appeared to exist. 
owe'® mentioned in 1891 that he communicated with the 
leading British and American shipbuilders, &c., with a view to 
finding out their experience as to the relative corrodibility of 
iron and steel. The opinions received were almost equally 
divided between the two metals, and may be stated as follows :— 


Steel more corrodible than iron . . =F 7 firms 

Steel less corrodible than iron .. Ss. se a we 

No difference scapeatinss steel wan’ iron. S oe 

Uncertain ae nh im Me? oe 
CONCLUSION. 


A study of the preceding data reveals the interesting fact 
that whilst the mean result of examining a large number of 
samples of iron and steel after exposure to corroding influences 
indicates that the two metals are practically equally resistant, 
yet a very wide divergence exists between the different irons 
and steels in individual cases. This is not necessarily due to 
any irregularity in the metals themselves, as one might be 
temptéd to imagine, but in the majority of cases is attributable 
to the fact that no one metal can be expected to offer an equal 
resistance to all types of corroding media. Our task therefore 
resolves itself into a wider problem ; not so much as to whether 
iron is better than steel or vice versd, but rather which is the best 
variety of iron or of steel for any particular purpose ? It is 
conceivable that certain makes of wrought iron will prove most 
useful in certain circumstances, whilst under other conditions 
the palm will have to be given to steel. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 
Chester House, Eccleston-place, 8.W. 


ORDERS 


for week commencing December 13th, 1915, by Lieut.-Colonel 
B. Clay, V.D., Commanding. 

Drills.—6.25 to 7.25; 7.25 to 8.25 p.m. 

Monday, December 13th.—Sections 1 and 2, ‘Technical 
Sections 3 and 4, Squad ; Signalling sections and recruits. 

Tuesday, December 14th.—School of Arms with Architects 
Corps, 6 to 8 p.m. 

Thursday, December 16th.—Sections 3 and 4, Shooting. 

Friday, December 17th.—Sections 3 and 4, Technical ; Sections 
land 2, Squad ; Signalling sections and recruits. 

Saturday, December 18th._-Uniform parade. Time and place 
to be posted at headquarters later. 

Sunday, December 19th.—Trench digging for Sections 1 and 2. 
Parade at Victoria Station ; time to be announced later. 

Sections for technical parade at headquarters, London Elec- 
trical Engineers, 46, Regency-street, S.W. 

Sections for shooting parade at miniature ranges. 

Unless otherwise ordered, all parades at Chester House. 

Members who have not yet been measured for uniforms must 
call at Samuel Brothers, Ludgate-hill, as soon as possible. 

Payment for uniforms to be made to the Adjutant. 

E. G. FLEMING, 
Company Commander and Acting Adjutant. 


Headquarters : 





14 Woolson, Engineering News, December, 

15 Walker, J. New England Waterworks yp dng 912 26, No. 1. 

16 Howe, Ms The Metallurgy of Steel,”” second edition, Vol. i., page 101. 
New York, 1891. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron and Steel Trades. 


Quorations for all classes of material are higher 
than have ruled for many years, and there is no indication, 
of a halt. The chief causes of the advance are vreat 
scarcity of supplies owing to the enormous demands hy the 
Government and by Government contractors, and the 
high cost of fuel and labour. So long as this scarcity 
continues—and there can be no increase in the output of 
manufactured iron—so long will prices continue high. 
At present in several departments it is practically im. 
possible to name a price which fairly represents the state 
of the market. So urgent are the demands that prices 
are a matter of high bargaining. A fresh impetus has heen 
given to the upward movement by the announcement of 
an advance of £1 per ton in Staffordshire marked |ars, 
which I was able to incorporate in my letter last week. 
This movement was considerably overdue, but there js 
no doubt the inaction of marked bar makers tended to 
restrain other departments. Now that marked bars have 
made a move, however, the market generally has responded 
and prices of merchant and common bars and other desvrip- 
tions of second and third-class rolled iron are all percep. 
tibly dearer. The new quotation for marked bars of 
£13 10s. is the highest price touched for forty-two years, 
and shows a rise of £4 10s. to £5 since the commencement 
of the war. In 1872 the price reached £16, which is the 
highest figure on record, but this value only held for three 
months and then dropped to £14 per ton by one movement. 
In March, 1873, however, £16 was again quoted. In 
July of the same year a reduction of 40s. per ton again 
took place to £14, and the present is the highest figure 
which has since been realised. As a matter of fact Stafford- 
shire marked bars have never before stood at £13 10s. per 
ton precisely. The minimum for this class iron on record 
is £7 per ton—a figure fortunately now a good many years 
ago. Current business is refused by a great many iron 
and steel masters who have no prices to fix. Buyers are 
informed that any orders they have to offer can only 
be considered, and if they are entertained the values must 
be left for decision by makers. There is very little booking 
for deliveries this year, and what is agreed on is at premium 
figures. 


Iron Prices. 


Makers of merchant bars were asking 5s. to 10s. 
per ton more money yesterday (Thursday) than prior to 
the declared advance in best iron. Their quotations 
ranged from £12 15s. to £13 delivered Birmingham. An 
advance of 10s. was declared by makers of Lancashire 
** Crown ”’ bars, bringing the Association price up to £13. 
This figure, however, is purely nominal, for makers want 
@ premium of from 5s. to 10s. on the £13 basis. North 
Staffordshire ‘‘Crown” bars are quoted at from £13 to 
£13 10s. Between merchant bars and marked bars an 
interval of £1 10s. in price is usually regarded as the true 
index of relative values. But as these weekly letters 
have demonstrated for several months past, prices of the 
former have of late advanced so rapidly that this normal 
condition has been quite upset and merchant bar makers 
have been securing almost marked bar prices, or, at any 
rate, within 10s. or 12s. 6d. per ton of the best iron * stan- 
dard.”” Second-class iron has never before so nearly 
approached marked bar values in the Midlands, and the 
circumstance is one that illustrates more powerfully 
than anything else could do the very pressing demand 
which is made by consumers for deliveries of merchant 
quality iron. The condition is one, of course, arising 
purely out of the effects of the war. The advance move- 
ment is further assisted this week by the advance which 
has to be paid in ironworkers’ wages, and the general 
verdict at the close of ‘Change this afternoon in Birming- 
ham was that the rising tide in the matter of every descrip- 
tion of rolled iron and steel prices goes on unchecked. 
Spelter continues at a high level, and for such small quan- 
tities of galvanised sheets as are on the market makers 
ask from £24 to £25 per ton. Black sheets, doubles, 
stand at £14 10s. to £15 per ton, black working up sheets 
have advanced to £16 10s. and £17 per ton, finished black 
plates to £17 10s., hoops £15, slit rods £14 10s. to £14 L5s., 
small rounds (bars) £14, and gas tube strip £12 10s. to £13. 


Iron Trade Wages. 


An advance in ironworkers’ wages of 10 per cent., 
or ls. per ton for puddlers, is notified, making the rate for 
puddling 13s. 3d. per ton. This decision affects iron- 
workers in North and South Staffordshire, Shropshire, 
Lancashire, Yorkshire, and South Wales. The output 
of all descriptions of iron and steel by the seventeen selected 
firms during September and October was 30,322 tons, 
which sold for an average of £10 8s. 8d. per ton, compared 
with 30,554 tons and £9 11s. 2d. respectively in the pre- 
vious two months. Thus selling prices have advanced 
17s. 6d. per ton in a couple of months. The falling off 
in output is attributed to the shortage of labour. In view, 
however, of the complaints of ironmasters that outputs 
are to-day 30, 40, and 50 per cent. under the normal, the 
following table, which shows the declared production of 
the “selected” firms under the Midlands Wages Board’s 
scheme during the bi-monthly periods of July and August, 
and September and October respectively in the past five 
years is interesting :—1911: July and August, 34,884 
tons, against 45,462 tons in September and October ; 1912 : 
41,226 tons July and August, against 44,408 tons in Sep- 
tember and October ; 1913: 29,365 tons July and August, 
against 35,810 tons in September and October; 1914: 
28,828 tons July and August, aginst 30,989 tons in Sep- 
tember and October ; 1915: 30,554 tons July and August, 
against 30,322 tons in September and October. The 
10 per cent. advance now declared is so considerable that 
under what is termed the “ merging” scheme agreed to 
by both sides of the Wages Board in September last, the 
war bonus granted to the men of 20 per cent. now dis- 
appears entirely, much to the satisfaction of the men, 
since after this they will participate to the full in any 
future advances ascertained by the bi-monthly examina- 
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————— 
tions of the employers’ books. That further wages 
advances are in store for them is evident, if only because 
of the just officially declared advance in Staffordshire 
marked bars of £1 per ton. And unmarked iron prices 
since moved up also 5s. or more per ton. The 


have : ited Aclgnote 

present wage for puddling, 13s. 3d. per ton, was, it is inter- 
esting to note, the same wage which existed in the memor- 
able “boom” period extending from April, 1873, to 


January, 1874, At the outbreak of the war the remunera- 
tion for puddling in all the districts affected by the present 
Midland return was down to 18s. per ton, and the average 
ascertained selling price of iron was only £7 6s. per ton, 
as against £10 8s. 9d. to-day. Such figures are remark- 


able—so great a change having been effected in so short 


a time. 


Pig Iron. 

The prices of pig iron have sharply appreciated 
during the week, being influenced by the scarcity and high 
price of coke. There is a considerable disparity between 
individual quotations, and some smelters ask as much as 
2s, more than last week. Staffordshire part-mine was men- 
tioned to-day (Thursday) at 75s., 77s., and 77s. 6d. North- 
amptonshire forge was quoted at 72s. 6d., 73s. 6d., and 
74s., and Derbyshire forge 76s. and 77s. Some makers 
are quoting apparently deliberately prohibitive prices. 
But production has become so extremely difficult and 
costly that business is not being cultivated by a number 
of the furnaces. South Staffordshire common pigs are 
quoted 70s. per ton, while all-mines are 110s. for hot-air 
sorts, 130s. for special qualities, and 150s. per ton for 
cold blast iron. One effect of current enforced municipal 
economies has been to extinguish the cast iron pipe busi- 
ness both in this district and Derbyshire. Some of the 
pipe foundries have. found profitable employment in the 
manufacture of war material. 


The Steel Trade. 


The demand in the steel trade is without parallel, 
anc supplies for ordinary trade purposes are extremely 
scarce. It is safe to say that steel makers have never before 
experienced the volume of business which is now open to 
them. The works are employed to the utmost limit, 
and it is impossible to get out orders fast enough. Many 
makers refuse flatly to give any price. Buyers are told 
that they cannot stipulate their terms for orders, but that 
they must accept what may happen to be the market 
prices at time of delivery. As the dates when deliveries 
can be made are very uncertain, it is easy to see in what a 
dilemma buyers are placed by these conditions of makers. 
There seems to be no alternative, however, and to secure 
supplies at all consumers have to submit. All plates are 
dearer this week, and material for Lancashire boilers has 
been advanced 10s. per ton, namely to £12 15s. Angles 
are £12 and joists £12 to £13. Such extravagant figures 
in the Midlands occasion much surprise, yet makers advise 
consumers that further increases must be expected. 
Local steel masters state that not only is the demand for 
all descriptions of rolled material overwhelming, but that 
materials are still rising rapidly, and they excuse present 
prices for forward orders on the ground that future costs 
of production are so incalculable that ‘* they must be pro- 
tected.” So extremely small are the supplies on offer 
that prices alter with almost every transaction, and every 
maker seems to be “a law to himself.’ It was stated on 
‘Change in Birmingham yesterday that manufactured 
steel bars are realising £17 10s. per ton. As to demi- 
products it must be reported that billets are ranging at 
various figures between £11 and £13. Supplies are 
restricted entirely to Bessemer, the Government requiring 
all open-hearth steel, and, as the supply is insufficient for 
war purposes, more furnaces are being put down. With 
billets at their present value, consumers are hoping that 
American material will again be attracted here. In view 
of the strong market in the States, and the high cost of 
freights, shipments are not likely to be large, however, 
and in any case it must be some time before any could come 
into the hands of users. There are great complaints by 
makers of iron and steel wire of inability to obtain steel 
wire rods in particular. A few are still being brought 
from America on old contracts. But it is said that no 
new contracts are being made, and, apparently, a complete 
stoppage of American supplies is a likely development 
early in the New Year. 


North Staffordshire Iron Trade. 


The upward tendency in prices in the finished iron 
and steel trades of North Staffordshire has been maintained 
during the present week. There has been no slackening 
in the number of inquiries, and orders for finished material 
on Government account, and *‘ Crown” bars are quoted 
at prices varying from £13 to £13 10s. a ton. In 
some quarters £13 15s. is obtained for special orders. 
Iron plates are selling at from £14 to £14 10s. a ton. The 
advance of £1 in the price of marked bars, long overdue, 
brings the quoted rate to £13 10s., but orders have been 
booked during the present week at a premium on this 
figure. Pig iron values have improved. Several firms 
have notified advances during the present week, and with 
fuel so very dear and labour scarce further increases are 
probable. There is an active market for steel. The 
demands on account of Government contracts show, if 
anything, an increase, and manufacturers are greatly in 
arrear with deliveries. Shell steel is being produced in 
large quantities for our French Allies. Ironmasters are 
being inconvenienced owing to inadequate and late 
deliveries of fuel. 


Coal and Coke, 


Further large advances in coke have taken place. 
A more serious matter is the scarcity of supply, which is 
making it impossible for some of the blast furnaces to con- 
tmue production. In addition to the scarcity of fuel, 
transport has become almost unmanageable, and there are 
great complaints. The usual reply of the railway com- 
panies is, that as they are controlled they are devoting 
themselves mainly to the conveyance of war material. 
The fuel difficulty has caused temporary stoppages at 
forges and mills during the past week. The prospects 
for the next few months are regarded with the gravest 
concern, and a number of appeals have already been made 





to the Government to intervene with a view to the stoppage 
of exports of fuel, which, it is said, cannot possibly be 
spared in view of the urgency of war requirements. One 
suggested means of economising coke is the substitution 
of other fuels for horticultural and similar purposes. 
This week a conference is to take place between the coal 
owners and the miners in the West Bromwich and Dudley 
district. The conference is being held to consider unionist 
colliers’ complaints that the pits’ companies continue 
to include non-union men. Further, it is objected that 
this labour is participating in the latest all-England wages 
advance, notwithstanding that, according to the objecting 
unionists, this was distinctly not the intention of the 
national award. It is. interesting that the wages now 
being received by the Black Country colliers are the 
highest on record. The pikemen are getting 8s. 5d. or 
8s. 7d. per day, and the loaders 6s. 3d. to 6s. 6d. per day. 
Surface workers are getting about 5s. 3d. a day. Includ- 
ing a war bonus of 15} per cent. granted some months 
ago, the men are getting 20 per cent. advance compared 
with their former wage. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Forward Delivery Orders Hard to Place. 


THERE was a fair attendance on the Iron 
Exchange on Tuesday, and really very little of interest to 
note. Pig iron, especially hematite, was very strong, and 
buyers had great difficulty in placing orders for forward 
delivery. Finished iron and steel was higher, where busi- 
ness was possible. English billets were advanced £1 per 
ton. Manufactured copper showed little change, but 
tough ingots were higher. Sheet lead ruled unchanged. 
English tin ingots lower. 


Quotations. 
Lincolnshire No. 3 foundry, 85s. 6d.; Derby- 
shire, 80s.; Middlesbrough, open brands, 84s. 


Scotch (nominal): West Coast hematite, 132s. 6d.; East 
Coast ditto, 130s.—both f.o.t. Finished iron: Bars, 
£13 10s. to £14; Lancashire hoops, £15 to £15 10s.; 
Staffordshire ditto, £14 to £14 10s.; sheets, £13 to £13 15s. 
Steel: Bars, £13 15s. to £14 5s.; steel hoops, £15 to £15 5s.; 
boiler plates, £12 to £12 10s.; plates for tank, girder and 
bridge work, £11 5s. to £11 15s.; cold drawn steel, £20 ; 
steel angles, £12 10s. per ton (minimum); English billets, 
Bessemer basic, £11 (minimum). Copper: Sheets, strips, 
&c., £112 per ton, small lots 14}d.; rods, £112 per ton, 
small lots 144d. per lb.; tough and best selected ingots, 
£98. Copper tubes, 14}d.; solid drawn brass tubes, 14}d.; 
condenser tubes, 16d.; condenser plates, 14d.; rolled 
brass, 13$d.; brass turning rods, nominal; brass wire, 
133d.; yellow metal sheets, 134d.; rods, nominal. Sheet 
lead, £33. English tin ingots, £168. 


Lancashire Coal. 


There was not a large attendance on the Coal 
Exchange, but demand for house coal exceeds supply, 
and prices maintain a high level. Slack and engine fuel 
active, and in sellers’ favour. Shipping and bunkering 
coal was quoted Is. to Is. 6d. per ton higher, f.o.b. 
Partington. 


Recruiting Amongst Engineers. 


Various accounts come to hand with regard to 
the progress of recruiting under Lord Derby’s. Army 
Reserve scheme amongst engineering workers in this 
district, most of whom are “starred”? or ‘* badged.” 
While the numbers from some works are very satisfactory 
from the military standpoint—from one large works alone 
over 800 men submitting themselves to the attesting 
process on one day—in other cases that have come to my 
knowledge the response has been very poor. The reluct- 
ance of the men to present themselves at the recruiting 
depéts is difficult to understand, for their future position 
is quite clearly defined. It has been expressly stated with 
Government authority that starred men will not be called 
upon for military service unless at some future time the 
Ministry of Munitions decides that they are more urgently 
required in the Army than for munitions work. If and 
when such a state of things should come about, it is pretty 
certain that the services of such men for the fighting forces 
will be required anyhow. I have heard it stated that the 
trades unions have informed their members that sufficient 
men from the unions have already been attested, and are 
discouraging them from coming forward. 


Wages of Women Workers. 


There seems to be in some quarters confusion 
with regard to the rate of wages which should be paid to 
female workers on munitions. While, on the one hand, 
some firms are paying £1 a week and piecework rates, 
others have a graduated scale which is based upon the 
class of work which the women are engaged upon. Much 
of this kind of labour is employed on operations that are 
of the simplest possible kind, and certainly not worth the 
above-mentioned sum. It is easily performed by young 
girls without any previous experience whatever, and in 
the ordinary course of things would have been done by 
boys earning only a few shillings per week. Allowing for 
the extra cost of living at the present time, there seems no 
valid reason why the cost of production in engineering 
workshops should be unnecessarily increased by the fixing 
of a standard rate of pay such as is mentioned above. 


The Textile Trades. 


Although the Board of Trade returns for Novem- 
ber show that the raw cotton imported exceeded that for 
the same month in 1914 by over £2,858,000, there is 
nothing to cause uneasiness, for the returns show a decrease 
of over £6,000,000 compared with the month of November, 
1913. As regards the export side of the cotton trade, this 
shows a fairly satisfactery condition of things, there being 
increases in value of over £1,306,000 for cotton goods and 
£2,354,000 for woollen products. When the restrictions 





to exportation to the Continent which are at present in 
force are considered, these figures can be regarded as good. 


Barrow-in-Furness, Thursday. 
Hematites. 


There is a busy state of affairs in the hematite 
pig iron trade. All through the district the activity is 
marked, and prospects point in the direction of a long 
continuance of this condition. The demand for iron is 
heavy all round, particularly on the part of makers of 
munitions of war, and as more and more new plant is 
got into operation the demand is likely to be greater. 
At present makers have their hands full of orders, and 
their iron is all going into prompt use, and if labour were 
more plentiful and a full supply of raw material could be 
relied upon, additional furnaces would be put into blast. 
Prices are firm, with a tendency still to rise. Mixed 
numbers of Bessemer iron are quoted at the increased 
rate of 132s. 6d, per ton, net f.o.b , and for special brands 
of iron the rate is 150s. per ton Nothing is being done in 
warrant iron, and the quotation remains at 115s. per ton 
net cash. The stores of warrant iron stand at 2083 tons. 


Iron Ore. 


The iron ore trade is briskly employed, and every 
endeavour is being made to maintain a high output of the 
best ores. So great is the local demand that raisers could 
dispose of the whole of their output to smelters in the 
immediate district. Shipments continue to be made from 
Cumberland ports, but little or no ore is being exported 
from Barrow at present. - Prices are firm, with good average 
qualities at 26s. to 30s. per ton net at mines and the best 
ores are up to 40s. per ton. For Spanish ores there is 4 
good steady demand. The current price runs from 26s. 
to 30s. per ton delivered to West Coast furnaces. 


Steel. 

The departments in the steel trade on munitions 
of war are particularly busy, and all the men available 
are being put on the job. In the ordinary branches of the 
steel trade there is a fair amount of activity. The mills 
on rails are busy, but on the day turn only. The hoop and 
billets mills are busy, but the plate mills are standing idle. 
The demand for rails is easy, with heavy sections quoted 
at £10 5s. to £10 10s. per ton and lighi rails are at £10 15s. 
to £11 5s. per ton. Heavy tram rails are dojng a quiet 
business at £10 15s. per ton. Billets are at £9 10s. per 
ton, and represent a good steady trade, being wanted for 
munitions as well as ordinary purposes. Hoops are at the 
advanced rate of £15 5s. per ton. Ship plates are at £11 to 
£11 2s. 6d. and boiler plates at £12 15s. to £13 per ton. 


Fuel. 

The demand for coal is brisk, and good steam sorts 
are quoted at 22s. 6d. per ton. East Coast coke is in full 
demand at 32s. to 38s. per ton, and Lancashire cokes are 
at 29s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


GREAT activity characterises practically every 
branch of industry in the North of England. The chief 
stay, of course, is the demand for munitions, and manu- 
facturers find themselves working under extraordinary 
pressure from the Government Departments. Almost 
every day sees a further accession to work in nearly every 
branch of industry. The steel trade is overwhelmed with 
demand for deiiveries, although an unparalleled output 
of material is being maintained. The iron trade, too, is 
exceptionally well placed with regard to contracts. There 
is a large consumption of iron by the home foundries, 
and in addition France calls for a very large tonnage, 
aggregating close upon 6000 tons a week. There is no 
relaxation in the exceptional activity which has prevailed 
in the engineering trades for some considerable time past. 
The activity in the shipyards, the call for equipment for 
Government factories and an eager inquiry for all kinds 
of machinery keep the engineering shops exceedingly 
busy. The scarcity of skilled labour is still keenly felt, 
while railway congestion and scarcity of shipping continue 
to add to the difficulties of manufacturers. 


Cleveland Iron Trade. 


The course of the iron trade during the past 
month must have given much satisfaction-and encourage- 
ment to those connected with the industry. Values 
steadily advanced to around 72s. 6d., although it cannot 
be said, having regard to the high costs of production, 
that such a figure represents a very substantial profit to 
the maker. The volume of business put thrcugh, however, 
was very satisfactory and will enable producers to keep 
their furnaces in full operation for some months to come. 
There was a steady stream of inquiries from abroad, and 
consumers desirous of covering their requirements before 
the winter followed the advances very freely. The highest 
quoted price of No. 3 Cleveland pig iron during November 
was 73s. 3d., and the lowest 68s., as compared with 
68s. 3d. and 64s. 9d. respec. ively in October and 64s. L1d. 
and 63s. 10d. in September. The average quoted price 
for the month is 70s. 2.6d., as against 66s. 1.21d. in 
October, and 65s. 1.07d. in September. The average in 
November, 1914, was only 50s. 2.9ld. The trade position 
remains very strong. The output is going into consump- 
tion as quickly as the exigencies of transport by land or 
sea will permit, and makers’ stocks are very low This 
week the market has developed more strength, and values 
have further advanced. A large business has been put 
through at 73s. 6d., and that is now the general market 
quotation. No. 1 is fully 77s 6d.; No. 4 foundry, 73s.; 
and No. 4 forge, 72s. 3d. 


Hematite Pig Iron. 


The price of hematite stands at a level previously 
unknown. This, of course, is due to the enormous demand 
for this class of iron for the manufacture of steel for war 
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purposes. The demand is still so insistent, both from at 
home and from the Allied countries, that makers are quite 
unable to cope with it. There is no iron obtainable for 
early delivery, makers being sold right up till the end of 
March and even beyond. There is talk of the transference 
of furnaces from Cleveland to hematite. East Coast mixed 
numbers are very firm at 130s. 


Iron-making Materials. 


The foreign ore trade is still dominated by the 
abnormally high freights, which are still steadily advan- 
cing. Fixtures have been made at 19s. 6d., and even 20s. 
is reported to have been done. In these circumstances, 
the sellers’ quotations cannot be less than 36s. 6d. for best 
Bilbao Rubio ore of 50 per cent. quality, ex ship Tees. 
Coke is very scarce, and the demand continues to be very 
heavy. The minimum quotation for good medium 
furnace kinds is 33s. delivered at the works. 


Proposed Limitation of Prices. 


A_ proposal by the Ministry of Munitions to limit 
the prices of hematite, Cleveland pig iron, iron and coke, 
has been the subject of much conversation in trade circles 
this week, and many are the views that have been ex- 
pressed. Meetings have been held between representa- 
tives of the trades concerned, and. the Government 
ofticials, but so far, at all events, the proceedings have not 
got beyond the stage of discussion, and the whole matter 
is still more or less in the air. The difficulties surrounding 
the question are, of course, enormous, and will require 
the most earnest and careful consideration. It is freely 
stated that in the case of hematite pig iron the maximum 
price suggested is 130s., but the question at once arises 
as to the possibility of fixing a price in the absence of 
similar control of the price of foreign ore, which has been 
mainly responsible for the advance in hematite. The 
foreigner obviously cannot be controlled, and the only 
way to bring down ore prices is to limit freights. It is 
also stated that the suggestion has been made to fix 80s. 
as the maximum price of the standard No. 3 G.M.B. 
Cleveland pig iron, and again that 30s. is to be the price 
of coke. But the qualities of coke differ very greatly, 
and some kinds will be as much as 6s. per ton above others. 
Thus, many intricate questions are involved, and any early 
decision on the whole subject—if a decision is ever reached 
—can hardly be expected. 


Manufactured Iron and Steel. 


The manufactured ‘iron and steel trades are in a 
flourishing condition, and the aggregate volume of business 
on the books is on a scale hitherto unknown. Orders 
continue to pour in from the British Government, and 
much business is in hand on behalf of France, Italy and 
Russia. In addition there is an active and unsatisfied 
demand for the home trade and for export. With American 
firms having to turn down business owing to the already 
heavy commitments, almost every market in the world 
is seeking to place orders for material. In this district, 
however, producers have little chance of accommodating 
any of the overseas customers whose trade is usually so 
welcome. The Government now controls practically the 
whole of the output of steel, and ordinary customers find 
the uttermost difficulty in placing orders for even the 
smallest of quantities at the most extravagant prices. 
Encouraging accounts are also given of the manufactured 
iron trade. The average net selling price for manufac- 
tured iron for the two months ended October surpassed 
all previous records. Although the price was a satisfactory 
one, it was not quite up to the expectations of traders 
generally, but its shortcomings are likely to be accounted 
for when the new contracts come into the return. Then 
traders may really admit the boom. As an indication of 
the state of trade, the recent return shows that the demand 
for manufactured iron is improving, the total output 
showing an increase on the previous return of 1099 tons. 
On the year, however, the make has fallen off by 515 tons, 
but in the same period the price has advanced by over 
£2. Bars are now about 90 per cent. of the whole pro- 
duction of manufactured iron. .The shipments of manu- 
factured iron and steel from the Cleveland district during 
November only amounted to 36,160 tons—5750 tons 
coastwise and 30,410 tons abroad—as compared with 
47,560 tons in October, a decrease of 11,400 tons, and 
55,909 tons in November last year, a decrease of 17,749 
tons. Of the total of 36,160 tons, iron accounted for 
7055 tons—4417 tons coastwise and 2638 tons abroad— 
and steel for 29,105 tons—1333 tons coastwise and 27,772 
tons abroad. France, which has been the largest foreign 
customer ever since May last, took 20,612 tons, as com- 
pared with 20,757 tons in October. India and Ceylon 
only received 4493 tons, as against 7674 tons. Only 
1261 tons went to Africa—excluding Egypt—as against 
2391 tons; none went to South America, as compared 
with 2091 tons; and only 2 tons went to Australia, as 
against 29 tons in October, 849 tons in September and 
11,795 tons in August. The following are the principal 
market quotations :—Common iron bars, £12 to £12 2s. 6d.; 
best bars, £12 7s. 6d. to £12 10s.; best best bars, £12 15s. 
to £12 17s. 6d.; packing iron, £8 10s. to £9; iron ship 
angles, £12; iron ship plates, £11 to £11 10s.; iron girder 
plates, £10 to £10 10s.; iron ship and girder rivets, £13 10s. 
to £13 15s.; steel bars, basic, £13; steel bars, Siemens, 
£13; steel ship plates, £11; steel boiler plates, £11; 
steel ship angles, £11 15s.; steel sheets, singles, £12 10s. 
to £12 12s. 6d.; steel sheets, doubles, £12 15s. to 
£12 17s. 6d.; steel joists, £11 ; steel hoops, ordinary gauge, 
£11; steel strip, £10 15s. to £10 17s. 6d.—all less the usual 
2} per cent. Cast iron chairs, £4 10s. to £4 15s.; cast iron 
pipes, 1 din. to 2}in., £7 5s. to £7 15s.; 3in. to 4in., £6 12s. 6d. 
to £6 15s.; 5in. to 8in., £6 7s. 6d. to £6 10s.; 10in. to 16in., 
£6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; cast iron columns, 
plain, £7 10s. to £7 15s.; floor plates, £3 15s. to £3 17s. 6d. 
—f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


A few weeks ago I intimated that the demands 
of the Admiralty in regard to war vessels had been met in 
a wonderful fashion, and that there was every probability 
of shipbuilders being allowed to devote more of their 
energies to the construction of merchant vessels. This 
has now become an accomplished fact, the Admiralty 





in a number of cases having intimated that ordinary 
mercantile tonnage which had been left in an unfinished 
state may now be completed. The news that mercantile 
construction may again be proceeded with has given 
considerable satisfaction to the trade. The amount 
launched on the North-East Coast during the month of 
November was not large, looked at from the point of view 
of pre-war months, but it cannot be regarded as other than 
satisfactory considering how the energies of employers 
and men have been concentrated on naval contracts. 
On the Wear only one vessel was launched, this being of 
2300 tons. This makes the total for the eleven months of 
the present year of thirty vessels, aggregating 101,439 
tons, compared with sixty-six vessels of 257,145 tons 
for the corresponding period of last year. On the Tyne, 
however, the trade was very brisk judging, by the statistics. 
Eight vessels were launched from various yards, making 
a total of eighty-three launches since the beginning of the 
year. The number of vessels launched in November last 
was eight, while the total for the first eleven months of 
1914 was seventy-six. Great activity prevails in the ship- 
repairing trade. The various departments of the engineer- 
ing trade are fully employed, many firms being taxed to 
their utmost to have orders pushed forward to completion. 
The dearth of skilled labour in the engineering trades 
becomes more marked every week, and arrears of ordinary 
work can only be very slowly completed as occasion offers. 


The Coal Trade. 


The position of the Northern coal trade and the 
conditions governing it are pretty much the same as they 
were a week ago. A very active tone still prevails. Buyers 
are pressing for supplies, and the demand is much in excess 
of output, but the high freights makes transactions reach 
a head slowly. In addition, business is greatly handicapped 
by licence difficulties. Licences are still being refused on 
an extensive scale, especially for Tyne prime gas qualities, 
and Northumberland steam smalls, but beyond this the 
collieries, it appears, need not worry for the remainder of 
an eventful year. The colliery positions are exceedingly 
good, there being boats on hand which keep work going 
constantly. Outward freights are very firm for the 
Mediterranean, but subject to considerable discussion 
betweén charterers and owners for business to the Bay and 
Northern French ports. At the latter destinations, it is 
reported, congestion of traffic has become very acute, 
and the discharging of a crowd of steamers is a worrying 
problem. In regard to one or two ports, it is stated that 
chartering may become very quiet owing to receivers 
having given instructions for orders to be withdrawn until 
the situation becomes clearer. However, chartering has 
been busy. Generally tonnage offering is short and still 
wholly inadequate for needs. A very substantial amount 
of business was transacted last week at Tyne Dock, the 
shipments of coal reaching the highly satisfactory total 
of close upon 106,000 tons. This is an increase of over 
9000 tons, as compared with the same week of last year, 
and is the biggest amount exported in one week for some 
time past. Best steam coals are difticult to secure for this 
month, and 20s. 6d. is the minimum quotation. Tyne 
prime steams readily bring 20s. and occasionally higher 
figures are asked. Secondary steams are firm and smalls 
are plentiful at unchanged values. The Durham gas coal 
section is active, collieries being well supplied with orders. 
Best qualities are scarce and strongly held, and second 
grades are sharing in the prosperity. Coking coals have 
been advanced, and bunkers also show a further appre- 
ciation. Quotations are as follows :—Northumberlands : 
Best Blyths, 20s. 6d. to 21s.; second Blyths, 17s. 6d.; 
unscreened, 15s. 6d. to 16s. 6d.; best smalls, 10s. 6d. to 
lls.; households, 21s.; Tyne prime steams, 20s.; Tyne 
second steams, 17s. 6d. to 18s.; special Tyne smalls, 12s. 6d. 
to 13s.; ordinary smalls, 10s. 3d. to 10s. 6d. Durhams: 
Best gas, 19s. 6d. to 20s.; secondary gas, 17s. to 17s. 6d.; 
special Wear gas, 21s.; smithy, 17s. 6d. to 18s. 6d.; coking, 
unscreened, 17s. to 18s. 6d.; coking smalls, 17s. 6d.; ordi- 
nary unscreened bunkers, 17s. 6d. to 18s. 6d. Foundry 
coke, 34s. to 36s.; furnace coke, 34s.; gas coke, 27s. 
to 30s. 








SHEFFIELD. 
(From our own Correspondent.) 


Does Sunday Labour Pay ? 


OnE of the most disturbing features of the 
industrial situation at the moment is the growing number 
of cases brought before the Munitions Tribunal involving 
charges against employees of unnecessarily losing time. 
I do not imply that there is any cause for serious alarm. 
Far from it. Considering the great army of workers now 
engaged upon munitions in this district alone, the number 
of offenders is not really large. But the plain truth is that 
so urgent has the demand of the Government and our 
Allies become for guns and munitions that the country 
cannot afford to cut any cloth to waste. Since my previous 
letter a complaint has been laid against an apprentice 
turner that between October 2nd and November 20th 
he lost 197 hours. Other evidence adduced at the same 
court showed that a labourer lost 28} hours in two weeks, 
four men were charged with gambling with cards during 
working hours, and another with sleeping when he should 
have been watching a machine, and thus spoiling a turbine 
drum. These are a few cases taken at random. They seem 
to raise the question in one’s mind as to whether some 
other means than simply fining them can be employed to 
reach the offenders and help them to realise their respon- 
sibilities. At the Munitions Court referred to above, the 
chairman remarked that if workmen at home in England 
could only take their turn in the trenches, in mud up to the 
neck, they would get an idea of what their comrades at 
the front were enduring, and so learn a lesson in patriotism. 
I have often used the same argument, though recently 
I have not felt sure that it has quite the application 
generally ascribed to it. It is the continually dropping 
water that wears the stone away. In other words, the 
continuous round of labour, seven days a week, month 
after month, wears away the endurance of many men, 
who thus become time-losers and even slackers of a worse 
degree. In view of that fact, is it prudent to run the works 
seven days a week ? Does Sunday labour pay ? 


It Never Has Done. 


To test this question, I put it this week to the 
general manager of a large steel works. His prompt 
reply was, “No; and it has not done so for forty years 
to my knowledge.”” Pre-war days’ experience showed that, 
you might run a works on an odd occasion for a seven-day 
week, but wherever it was made a custom the men 
*‘staled ’’ and discipline was more or less suspended on 
the Sunday. As an exception, the plan worked out well 
and was profitable to all concerned, but as soon as it 
became the rule, some unwritten law came into operation 
limiting the seven-day output to the proportions of an 
ordinary six-day week. One is bound to say that in the 
past the Government has been responsible for most of the 
Sunday work. Take the case of armour plate. The 
Government might take many months to decide upon a 
new battleship, but once the contract was placed the work 
had to be pushed on with day and night, seven days a 
week, until completion. What was the result ? The higher 
officials seldom ‘looked in” on the Sunday, and even 
foremen would only put in an appearance for an hour or 
so in the morning and again perhaps in the evening. The 
men themselves smoked, probably played cards or 
dominoes, and generally slow-timed, knowing that what- 
ever they did nothing would be said, whilst they them. 
selves were receiving time and a-half in wages, or whatever 
the extra rate for Sunday work might be. These things 
occurred in pre-war days. Is it very much to be wondered 
at if, now that the novelty of war work has worn off, the 
spirit of the old order is making its influence felt in the 
munition works ? The seven-days-a-week plan had for 
nearly half a century proved a failure. If regard is to he 
had to the testimony of those in a position to speak with 
authority, it is proving no more successful now. Not only 
are the men “stale,” but they are cultivating a trick of 
losing time on other days. It pays the genuinely worn-out 
man and the wilful slacker to do so. For his Sunday 
labour he receives double rates of pay. He therefore votes 
for Sunday work, loses a day during the week to make 1p 
for it and finds himself no worse off in pocket for the 
transaction, whilst on the Sunday he enjoys various fori 
of relaxation from the discipline of every other da, 
It must be remembered that lost day time cannot |» 
deducted by the employer from the man’s overtim», 
therefore the offender only loses money at day rates and 
gains the extra rate paid for overtime. Emphaticully 
the Sunday labour game is not worth the expense of thie 
candle. The country is gaining nothing. 


The Machinery Question. 


Whatever the munitions output may be at the 
present time—and the figure would cause amazement 
outside steel circles—in the opinion of the best-informed 
the establishment of a six-day week, as from New Year's 
Day, say, would result in no diminution, whilst it is quite 
possible the contrary effect would be produced—an 
increase. Men would work with a greater zest knowing 
that the week-end would bring a day’s unbroken rest, 
discipline would no longer be subject to certain indul 
gences for too-long-worked employees, and the firms them- 
selves would not be under the necessity of paying double 
time for half the work. I doubt if there would be found 
one firm not prepared to shut down absolutely ever) 
Sunday. They are all prepared to do it, and to do it gladly. 
Now that the munitions output is well in hand, and likely 
to increase automatically in volume with the gradual 
completion of the new huge factories under construction, 
could not the Minister of Munitions give this suggestion 
his favourable consideration ? At least a trial could do 
no harm. If it failed, the country would then know that 
Sunday labour was a regrettable necessity. But it would 
not fail. Other reasons in support of the contention 
could be advanced. Engines and machinery want looking 
to once a week. They, too, would benefit by a rest. 
As it is, they rush on until something goes wrong. Mecha- 
nics are set to work, which more often than not means 
that men engaged upon the machines are standing idle ; 
or if the machines have not to be stopped, a good deal of 
time may be wasted in talk between the mechanics and 
the shell turners. Whereas, with a cessation of work on 
Sundays opportunity could be taken to do any over- 
hauling necessary, and the mechanics and their labourers 
could have an equivalent day off. All that is required is 
the consent of the Government, with a commonsense 
arrangement between the Employers’ Federation and the 
men’s unions. Is this impossible ? 


Round the Works. 


Although the prohibition upon the export of iron 
ores must have a tendency to help the market in the 
matter of the raw material for steel making, the difference 
will not be very appreciable, for, of course, comparatively 
little was going out of the country. There is, indeed, 
plenty of use here for every ounce of iron ores mined. 
I hear that although the report about the opening of the 
new White Sea port of Ekaterina as a quick sea route for 
shipments consigned to Petrograd is a little previous, it 








is a fact that very much greater facilities have been pro- 
vided at Archangel, which since the war has grown 
considerably in importance as a Russian port for 
goods from Sheffield. So far as general oversea 
business is concerned, new orders include tools for Bombay, 
Penang, Brisbane, Calcutta and Shanghai, steel for 
Fremantle, Kobe, Yokohama, Montreal and Oporto, 
cutlery for Puerto, files for Sydney (N.S.W.), Adelaide, 
Calcutta, Petrograd and Singapore, saws for Calcutta, and 
electro-plate for Winnipeg, Toronto and St. John. Amongst 
tramway steel in hand is a contract for special track- 
work, points and Crossings for the Manchester Corporation. 
Prior to the outbreak of hostilities Germany had a virtual 
monopoly in the manufacture of steel cutters used in the 
process of sugar making from beetroot, and a huge business 
in this line was done with Russia. Sheffield has entered 
the field, and has good prospects of establishing itself in 
the new industry. 


Pig Iron, Billets, and Bars. 

The position in the raw material markets remains 
much as previously reported, the high level of quotations 
having the effect of rather holding up buying. There is a 
heavy consumption on contract account, however, for the 
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is wanted, and for special low phosphorus makes on 


the East and West Coast there is a very insistent inquiry. 
For delivery in Sheffield the former iron is quoted from 
156s. to 160s., and West Coast has about the same range. 


West Coast Bessemer mixed numbers are round 140s. 
delivered, and East Coast mixed numbers are quoted at 
about 4s. less delivered. Derbyshire forge iron stands 
steady at 74s., and foundry at 75s. to 76s. Lincolnshire 
“is about 78s. to 79s., and foundry 80s., the latter 


sil being also about the level of basic iron—all these 
figures being for delivery. Acid billets maintain the high 


level of last week, but for soft basic as much as £12 has 
sn actually paid—spot delivery. The South Yorkshire 


bee 


Bar Iron Association mei this week and decided to make 
another advance in the quotation of ‘‘ Crown” bars, the 
basis price of which is now £13 net, or approaching double 
the price prevailing just before the war began. 


Fuel. 

So far as the position at collieries is concerned, 
there is little alteration compared with a week ago. 
Books are well filled, both for inland consumption and 
shipment. The former, especially for munitions, {s steadily 
increasing, and works experience some difficulty in secur- 
ing full requirements. The restriction of export licences, 
however, should do something to remedy that. In fact, 
the Government seems to be moving with that object. 
Small fuels are very active, collieries being generally fully 
sold on contracts to the end of June ; consequently, there 
is practically nothing for the open market, which, of course, 
makes quotations really nominal. Many buyers make the 
price a secondary consideration. Quotations for steam 
coal are per ton at pit as follows :—Best South Yorkshire 
hards, 16s. 9d. to 17s. 6d.; best Derbyshire hards, 16s. 9d. 
to 17s.; second quality, 15s. 3d. to 16s.; steam cobbles, 
15s. 3d. to 15s. 9d.; steam nuts, 15s. to 16s. 








SCOTLAND. 
(From our own Correspondent.) 
Strong Markets and Unprecedented Values, 


WuiLe the greater proportion of the work 
carried on in the factories and shops in Scotland is for the 
Allied Governments, and very little mercantile business 
is going through, markets generally are becoming stronger 
as time goes on, and values are assuming a level hardly 
ever touched before. This is particularly applicable to 
the iron and steel trades. Other markets have fluctuated 
to a considerable extent, but the former have been gradu- 
ally growing in strength for some months back. The 
only apparent reason for this abnormal rise in prices is 
the almost total utilisation of the producing factories for 
the manufacture of Government necessities coupled with 
the rising quotations for raw materials and the irregular 
supplies of these. Ordinary merchant tonnage is gradually 
being squeezed out, and, although the works are doing 
their utmost, there is not nearly enough being produced 
to satisfy the limited demands of home and export con- 
sumers. An extraordinary feature is the abnormal 
demand for, and rise in, black steel sheets. It is said 
that there has not been such a demand since 1872. Follow- 
ing on this demand is the drop in the imports of American 
sheet bars. The general position, however, is one of great 
activity, and tremendous quantities of material are being 
purchased regardless of cost. Certain industries which 
have been lagging for the greater part of the year, two 
notable instances being the pig iron trade and the coal 
trade, appear to have taken a new lease of life, and every- 
thing points to a strong finish to the year from an industrial 
point of view. 


Shipping and Shipbuilding. 


Shipping at Glasgow continues of a brisk nature, 
despite the present difficulties of conducting business, and 
cargoes both inwards and outwards have been remarkably 
good. Chief among the imports were 9000 tons of timber, 
a cargo from Archangel and one from Canada, 21,770 tons 
of iron ore, and 2120 tons copper. Exports included 
about 10,000 tons coal, 6170 tons steel bars, and 3600 tons 
iron and steel material. The outstanding feature of the 
Scotch shipbuilding trade during the past eleven months 
has been the exceedingly low mercantile output, which is, 
of course, only to be expected under the circumstances, 
The total number of vessels launched during the month o 
November was eight of 8148 tons. Of these three vessels 
of 7270 tons were built on the Clyde. The Clyde total 
for the year to date consists of 75 vessels of 211,877 tons, 
which is less than that of last year at the same date by 
no fewer than 131 vessels and 228,887 tons. It has to 
be remembered, however, that the figures for 1914 include 
six months of warship launches. Practically no contracts 
of any importance were reported during November. 


Pig Iron. 


There are 71 furnaces in blast in Scotland, the 
same number as last week, and three more than in the same 
week last year. The recent strong demand for Scotch 
hematite is fully maintained, and values continue to 
advance. The feature during the past week, however, 
hms been the improvement in the position of the ordinary 
qualities, These brands have been very slow for some 
considerable time, but within the past few days the tone 
has been decidedly better, and prices have advanced an 
average of 2s. 6d. per ton all round. The warrant market 
has not been nearly so active as in the preceding week, the 
total turnover amounting to 16,000 tons. The tone was 
flat during the greater portion of the week, due in a measure 
to the absence of fresh support, and business was done down 
to 71s. 9d. per ton cash buyers. Towards the close of 
the week the market recovered most of the lost ground, 
and Cleveland iron closing at 72s. 54d. per ton cash buyers 
showed a loss of only 2d. per ton on the week. 


Quotations. 


The prices of Scotch makers’ iron are now quoted 
as follows :—Monkland, f.a.s. at Glasgow, No. 1, 84s.; 
No. 3, 83s,; Govan, No. 1, 84s.; No. 3, 83s.; Carnbroe, No. 1, 
87s.; No. 3, 83s.; Clyde, No. 1, 90s.; No. 3, 84s.; Gartsherrie, 
No. 1, 91s.; No. 3, 85s.; Summerlee, Calder and Langloan, 





No. 1, 90s.; No. 3, 85s.; Glengarnock, at Ardrossan, No. 1, 
90s.; No. 3, 85s.; Eglinton, at Ardrossan or Troon, No. 1, 
84s.; No. 3, 83s.; Dalmellington, at Ayr, No. 1, 87s.; No. 3, 
85s.; Shotts, at Leith, No. 1, 90s.; No. 3, 85s. per ton. 


Finished Iron and Steel. 


There is no diminution in the activity at the 
various steel works. The demand for shell bars is still 
very pressing, and the Government is urging Scotch 
makers to undertake more of this work. The ordinary 
mercantile demand on home account is meagre, but the 
export demand is fairly satisfactory. Prices are very 
strong, especially for sectional material. Quotations are 
as follows :—Boiler plates, £12 5s.; ship plates, £11; 
angles, £11 10s., all f.o.b. Glasgow. Black sheet makers 
are particularly busy, and have more work on hand than 
they can conveniently tackle. The heavy gauges are 
in strong demand, and the light departments are also well 
employed. The renewed strength of spelter is keeping 
down the sale of galvanised flat and corrugated sheets. 
The price of 7 to 11 b.g. is still about £14 per ton, less 
2} per cent. Glasgow warehouse. Malleable bar iron is 
in a decidedly stronger position, and deliveries of certain 
sections are most difficult to obtain, despite the fact that 
both the iron and steel departments are turning out large 
quantities of material. ‘‘ Crown” bars are now quoted 
£12 10s., less 5 per cent. for home delivery and £12 net 
for export, while steel bars have reached the almost 
unprecedented price of £15 for ordinary grades and £15 10s. 
for Siemens-Martin quality. 


Coal. 

Business in the Scotch coal trade is moving more 
smoothly in all directions, and the present position is 
one of considerable strength all round. Collieries have 
still to contend with an inadequate supply of railway 
wagons and a scarcity of tonnage, but these difficulties are 
sradually disappearing. The trade in the West of Scotland 
is brisk in all branches. Best ells are very firmly held, 
and splints are fully sold, and considerable notice is re- 
quired for either sort. Navigations maintain their 
position, and are quoted 19s. 6d. to 21s. 6d. per ton 
Smalls of all sizes are in great demand and values are very 
firm. The position in Fifeshire continues strong. All 
qualities of coal are well placed, with navigations and first- 
class steams the chief items. Collieries in the Lothians 
district are exceptionally busy, and all qualities are very 
firmly held. Holders find it quite easy to dispose of their 
output abroad, and unless when absolutely necessary 
will not sel] for home consumption. The aggregate ship- 
ments from Scottish ports during the past week amounted 
to 223,823 tons, compared with 193,959 in the preceding 
week and 150,706 tons in the corresponding week of last year. 
Ell coal is quoted f.o.b. at Glasgow 18s. 9d. to 19s.; splint, 
19s. 6d. to 25s.; navigations, 19s. 6d. to 21s.; steams, 
15s. 6d. to 17s. 6d.; treble nuts, 18s. 6d. to 19s.: doubles, 
18s, 6d.; singles, 17s. to 17s. 6d.; best screened navigation 
coal, f.o.b. at Methil or Burntisland, 23s. to 24s.; first- 
class steams, 20s. 6d. to 21s.; best steams, f.o.b. at Leith, 
18s. 6d. to 19s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
P (From our own Correspondent.) 
Cardiff Coal Trade. 


SINCE writing a week ago the course of the coal 
market has varied somewhat. Last week coal values 
were firm, but the tone closed easier, due to fears that 
tonnage supplies were going off. In the earlier part of 
this week there was still a fair amount of uncertainty as 
to what was going to happen, for the reason that bad 
weather interfered with the arrival of steamers. Since 
Monday, however, supplies have improved rather, and at 
any rate there have been sufficent steamers to occupy 
all loading berths at the docks, with the result that coal 
values are quietly very steady. The tonnage question is, 
however, one which causes no little anxiety. It is restrict- 
ing business very considerably, not only as regards current 
operations, but also sales over 1916. Although a very 
substantial quantity of coal has been disposed of at high 
figures over next year, at the moment there is a lull in 
contracting, and it is nothing but the fear that tonnage 
supplies will be scarce and cause depression in coals, 


f| thus making it very dangerous to purchase coals over a 


long period at prices which are several shillings in advance 
of current values. Proof of the shortage of tonnage is 
given by the ever-increasing freight rates. All previous 
records have again gone by the board in the competition 
for the comparatively few boats on the market, and there 
is no reason to suppose at the moment that the highest 
has yet been reached. A few cases will suffice to show 
the position in regard to tonnage :— 


1914. 1915. 

epijiiac imac apa nego a2 

Lowest. Highest. Lowest. Highest. 
Genoa options .. 6s. Od. .. 18s. Od. . Od. .. 60s Od. 
Alexandria. . 6s. 103d. .. 20s. 74d. 20s. Od 67s. 6d. 
Marseilles .. .. 7.608. -. 23f 17f. 70f. 
Algiers 7t. 20f. 17f. . 60f. 
Bordeaux .. 5f. 13.874f. 10f. 43f. 


In all cases the figures in the “ highest’? column for 1915 
are those which have been paid this week. In the case 
of West Italy the rates paid previous to the 60s. were 
54s. and 56s., while for Marseilles the rate jumped from 65f. 
to 70f. Shipowners say they are helpless in the matter, 
and an unfortunate part about these freights is that 
neutrals are reaping the advantage to such a large extent. 
At a meeting of the Newport Chamber of Commerce this 
week the chairman (Mr. Felix 8. Budd) said there was a 
strong feeling in shipping circles that these neutral ship- 
owners should be taxed 10 per cent. or 15 per cent. of their 
freights. He had spoken to Sir Clifford Cory on the matter, 
and the latter told him that it would require a good deal 
of consideration, as the neutrals might retaliate on British 
ships. Another question under consideration, apart 
from tonnage and the release of British steamers by the 
Admiralty where possible, was that of coal export licences. 
When the suggestion was made that instead of centralising 
the granting of licences in London, the local Customs 
or local Board of Trade officials should have the right to 
grant licences, with, of course, the final decision where 





necessary by the London authorities. Further, that 
coalowners should deposit a bond as a guarantee that the 
cargo was genuine, and sent to the port arranged. The 
fact, however, was overlooked that at one time there was 
a ‘‘ triple bond” condition, and that Chambers of Commerce 
actively opposed the regulation on the ground that the 
shippers of the cargo had no control over the steamer, 
and were in the hands of the captain of the steamer entirely, 
the result being that the “triple bond’? was removed. 
The members of the Newport Chamber, however, in the 
end confined themselves to drawing the attention of the 
Board of Trade to the extreme desirability of facilitating 
as far as Admiralty requirements permit the release of 
tonnage, and further emphasise the necessity of expediting 
the granting of export licences in cases where it has been 
decided to grant them, and of informing applicants 
without delay when licences are refused. The notice 
issued last week by the Board of Trade recommending 
home consumers to make contracts for their requirements 
has aroused some speculation, inasmuch as the notice 
terminated with the statement that it might be necessary 
for the Coal Exports Committee from time to time further 
to restrict the recommendations of licences in the case of 
coals which are in general demand for home consumption. 
So far there has been no wholesale withholding of licences, 
as has been the case in the North, but people in the trade 
here have wondered whether there is more behind the 
Board of Trade notice than is apparent, and whether 
it is not possible that with recruiting among the miners 
further restriction in production may not be seen. 


Foreign Coal Exports. 


Shipments from South Wales on foreign account 
last week were somewhat disappointing, as although they 
were better than in the corresponding period of 1914, 
the total was below that of the preceding two or three 
weeks. The aggregate for the ports of Cardiff, Newport, 
Swansea, and Port Talbot was 358,580 tons, as 
against 339,173 tons last year, an increase of 19,407 
tons. Cardiff sent away 194,427 tons, which was 
9568 tons less than a year ago. Shipments were chiefly 


to Archangel 16,063 tons, Port Said 14,166 tons, Marseilles 
12,484 tons, Lisbon 11,099 tons, Genoa 10,2 tons, 
From 


Buenos Ayres 10,577 tons, and Rouen 12,151 tons. 
Newport 70,152 tons were despatched, which was 9025 
tons better than a year ago. South American exports 
were higher than for some time past, and comprised 
Buenos Ayres 18,430 tons, Bahia Blanca 8341 tons, and 
Monte Video 3095 tons. Swansea sent away 55,689 tons, 
which was a loss of 1744 tons, Rouen being the chief 
destination with 13,253 tons. Port Talbot did fairly well 
with 38,312 tons, or 21,694 tons increase upon the figure 
of twelve months ago, 10,986 tons going to Rouen. 


Equivalent Selling Price. 


It was expected that last week-end would have 
seen the settlement of the question concerning the equiva- 
lent selling price to the minimum rate of wages paid 
under the new agreement of 1915 for the South Wales 
coalfield. Instead, however, the workmen’s representa- 
tives sprang a surprise, inasmuch as they would not be a 
party to fixing an equivalent for any period, and con- 
sequently the meeting of the Special Committee of the 
Conciliation Board proved abortive. When the present 
agreement was come to no equivalent was fixed for the 
reason that the owners in July last were unable to estimate 
what their costs would be. In the last ten or twenty years 
costs of production have gone up very substantially. 
Materials, stores, pitwood, wagons, wagon hire, and wages, 
while legislation has imposed extra expense, so that old 
equivalents are of no value to-day. According to the 
new agreement the standard wages are 50 per cent. above 
the standard of 1879, and the minimum rate is 10 per cent. 
above the standard; therefore the minimum rate of wages 
is equivalent to 65 per cent. above the standard of 1879. 
The question was, therefore, what should be the average 
selling price of coal which would be a fair equivalent to 
a wage of 65 per cent. upon the 1879 standard. It was 
expected that the new equivalent to the minimum would 
be found somewhere about 18s. to 19s. per ton, but when 
the special meeting of the Conciliation Board was held, 
under the chairmanship of Lord St. Aldwyn, who was there, 
not in his capacity of independent chairman, but simply 
to assist the two sides to overcome difficulties, the men’~ 
leaders contended that under the present abnormal con- 
ditions it would be unfair to Labour to fix ‘an equivalent 
which would operate over a fixed period. Such an equiva- 
lent must necessarily be high at the present time, but 
should prices of materials, &c., fall suddenly it would 
be unfair to the men that they should still be bound by a 
high equivalent. Further, they argued that it was against 
the spirit and letter of the new agreement, and therefore 
they declined to be parties to fixing an equivalent for a 
period, as the question was one to be discussed each time 
a change in the general rate was contemplated. The 
owners offered to submit the question of the equivalent 
to Lord St. Aldwyn, or any other arbitrator, but the 
workmen’s representatives declined. The outcome of 
the meeting is not likely to cause any labour trouble. 
The decision simply means that the question of an equivalent 
must be discussed each time there is under consideration 
a change in wages. 


Current Business. 


Day to day operations have not been on a large 
scale this week, but while the market has lost some of the 
buoyancy so noticeable last week, still the conditions are 
fairly steady at a higher level of values than was the case 
a fortnight ago. The tonnage difficulty interferes with 
new business, and colliery owners are not all so well placed. 
While the docks have been pretty well supplied, still some 
owners have been unfortunate in chartered vessels not 
coming to hand at the time expected, and one or two 
collieries have had to suspend work on account of the 
consequent shortage of tonnage. It has also been the case 
that collieries have been afraid to sell coal because they 
have so much business on their books for this month 
that to dispose of any would mean difficulties for them 
when theirsteamers, which have been delayed, come along. 
Some surprise has been occasioned that coals are as steady 
as they are in view of the strong upward tendency of 
freight rates, but it only goes to show that production is 
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curtailed by absence of labour, and further, that there is 
more coal going inland for industrial purposes than is 
usually the case. Ordinary second Admiralties have 
ruled about 21s. 6d.-to 22s., but whereas Monmouthshires 
have, under ordinary circumstances, shown a margin of 
6d. or so between the various grades, now there has not 
been very much between all of them. Best black veins, 
Western Valleys, best and ordinary Eastern Valleys have 
all ruled within prices of 21s. to 22s. Dry coals have main- 
tained a very stesdy tone at 24s. to 26s. for the best, and 
22s. to 24s. for ordinary qualities. Bituminous coals 
have shown very little change, but house coals are in good 
demand, and there is no likelihood of the present prices 
of 23s. to 24s. at the pitmouth showing any relaxation for 
some time. Small coals are steady, without displaying 
much activity at 12s. 6d. to 13s. for best bunkers, and from 
7s. to 9s. for cargo sorts. The inquiry for patent fuel 
keeps quiet, but values are steady at 22s. 6d. to 24s. 
Pitwood is firm, the scarcity of supplies resulting in 52s. 
to 53s. being obtainable. 
LATER. 


The coal market continues quietly firm, but there is 
every indication that stronger conditions are likely to 
develop. Apart from the tonnage loading for the British 
Admiralty and the French Government, of which no 
details are given, chartering during the past day or two 
has been brisk, despite the fact that higher freight rates 
are ruling. The rare combination of stiffening freight 
rates and an improving coal market is likely to be seen 
before the week is out, inasmuch as freight rates are still 
on the up grade and colliery salesmen are firmly quoting 
higher prices for shipment ahead. On Wednesday there 
was a further jump of 5f. for Marseilles, a vessel being 
taken up at 75f., with the option of Algiers at 65f. For 
Savona, Spezia, Leghorn, 61s. 3d. has been paid, and higher 
money is on offer, while steamers have been chartered for 
Port Said at 60s. and 62s. 6d., whereas last week the rate 
was 55s. These rates do not appear to create any alarm. 
There is no more excitement about these extraordinary 
figures at this time than there was in a rise of 2s. 6d. in 
the market in normal times. The only comment that is 
frequently heard is to the effect that Mr. McKenna will 
get more from his excess profits tax than he ever dreamed 
of. The tonnage taken up this week at these very high 
rates is principally for foreign depdts, which, of course, 
must be kept supplied, and the firms paying up have the 
satisfaction that they will have it back from the ship- 
owners in the charges made for bunkering abroad. The 
fact that the Greek Government has been commandeering 
Greek steamers to convey grain, &c., from the United 
States is a point in favour of the freight market continuing 
strong, but it is very evident on the recent charterings 
that the coal trade is likely to keep firm also for this 
month at any rate. Values of coals have not materially 
altered so far. as large qualities are concerned, while 
bunker smalls are good at 12s. 6d. to 13s., but there is 
irregularity in lower grades. Dry smalls are offering freely 
and are so plentiful as to have prevented work at pits 
this week, owners being unable to get clearance of wagons 
loaded with smalls of this particular description. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 21s. 6d. to 22s.; ordinaries, 
20s. 6d. to 21s.; best drys, 25s. to 26s.; ordinary drys, 
22s. to 24s.; best bunker smalls, 12s. 6d. to 13s.; best 
ordinaries, lls. 6d. to 12s.; cargo smalls, 8s. to 9s.; in- 
feriors, 7s. to 8s.; washed smalls, 13s. to 15s.; best Mon- 
mouthshire black vein large, 21s. 6d. to 22s.; ordinary 
Western Valleys, 21s. 6d. to 22s.; best Eastern Valleys, 


2l1s. to 21s. 6d.; seconds, Eastern Valleys, 20s. 6d. 
to 2ls. Bituminous coal: Best households, 23s. 
to 24s.; good households, 22s. to 23s.; No. 3 


Rhondda large, 23s. to 24s.; smalls, 19s. to 20s.; No. 2 
Rhondda large, 18s. to 18s. 6d.; through, 14s. to 15s.; 
smalls, lls. to lls. 6d.; best washed nuts, 25s. to 27s.; 
seconds, 22s. to 24s.; best washed peas, 17s. 6d. to 18s. 6d.; 
seconds, lds. 6d. to 16s. 6d. Patent fuel, 22s. 6d. to 24s. 
Coke: Special foundry, 40s. to 42s.; good foundry, 36s. 
to 40s.; furnace, 32s. to 36s. Pitwood, ex ship, 52s. to 53s. 


Newport (Mon.). 


Monmouthshire coals have been very steady in tone 
and prices on the whole have been well maintained. 
Collieries are well sold and have practically no supplies 
to offer for this month. Buying therefore has been quiet, 
while buyers have to a certain extent refrained from 
attempting to do much ahead for the reason that the 
opinion is held im some quarters that the shortage of tonnage 
will cause values of coal to weaken later. Approximate 
prices :—Steam coal: Best Newport black vein large, 
21s. 6d. to 22s.; Western Valleys, 21s. to 21s. 6d.; Eastern 
Valleys, 20s. 6d. to 2ls.; other sorts, 20s. to 20s. 6d. 
best smalls, 12s. to 13s.; seconds, 10s. to lls. Bituminous 
coal: Best house, 22s. to 24s.; seconds, 21s. to 22s. 
Patent fuel, 22s. to 24s. Pitwood, ex ship, 53s. to 53s. 6d. 


Newport Metal Market. 


The iron and steel trades show increasing 
strength, and practically all departments display further 
advances. Fresh business is very difficult. Work in the 
bar mills is on a full scale and values are now £10 10s. for 
both Siemens and Bessemer qualities, but there are prac- 
tically no operations at this price. Rails are firm on the 
basis of £9 10s. to £10, with every indication of further 
advances in the near future. Iron is firmer at 32s. to 33s. 
Tin-plates are also higher at 23s. for 20 x 14 and up to 
46s. 6d. to 47s. for 28 x 20. The tendency is to higher 
prices. 


Swansea. 


Anthracite coals continue to hold a good position, 
but values show very little variation. Here and there, 
despite the improved tonnage supplies in the early part 
of the week, there has been a trifle weakness for spot 
shipment, but quotations are very firm for backward 
shipment. Cobbles and nuts have been scarce and have 
commanded good prices, but rubbly culm and duif have 
met with very slow inquiry and have ruled easy. Refer- 


ence was made last week to the suggestion put forward to 


duff balls to heat the trenches in France during the winter, 
the cost being far less than ordinary anthracite coals, 
which now command 160f. retail in Paris, whereas duff 
can be delivered in France, notwithstanding the high freight 
rates, at 24s. per ton. It is understood that the Govern- 
ment has made tests of the anthracite duff balls and is 
satisfied with them. Approximate values :—Anthracite : 
Best malting large, 36s. 6d. to 37s.; second malting large, 
35s, to 36s.; big vein large, 35s. to 37s.; red vein large, 
32s. to 34s. 6d.; machine-made cobbles, 43s. 6d. to 45s.; 
French nuts, 47s. 6d. to 50s.; stove nuts, 45s. 6d. to 47s. 6d.; 
beans, 32s. 6d. to 34s. 6d.; machine-made large peas, 19s. 
to 20s.; rubbly culm, 7s. to 7s. 6d.; duff, 2s. to 2s. 6d. 
Steam coal: Best large, 19s. 6d. to 23s.; seconds, 17s. 3d. 
to 18s. 3d.; bunkers, 14s. 3d. to 15s. 6d.; smalls, 6s. 3d. 
to 8s. 9d. Bituminous coal: No. 3 Rhondda large, 23s. 3d. 
to 25s.; through and through, 19s. to 20s. 6d.; smalls, 
14s. 9d. to 16s. 6d. Patent fuel, 21s. 6d. to 22s. 6d. 


Tin-plates, &c. 


The tin-plate industry is extremely active just 
now, and there is every prospect of its continuing so. 
The output last week was heavier and shipments were on 
@ more extensive scale. The demand is increasing from 
France, while the consumption at home is extending. Large 
quantities are required for manufacture into boxes for 
the purpose of sending goods to the front. Values of tin- 
plates are firmer, and are the highest for close on forty 
years. There is no relaxation in the iron and steel trades, 
all works being at full pressure. A serious effort is being 
made among the steel workers in the Swansea district to 
encourage war savings. A meeting between capital and 
labour took place on Saturday last, when a committee of 
six was appointed to draft a scheme for assisting in pro- 
viding “silver bullets” to carry the war to a successful 
issue. The following are the official quotations from the 
Swansea Metal¢Exchange :—Tin-plate and other quota- 
tions: I.C., 20 x 14 x 112 sheets, 22s. 9d. to 23s.; 
LC., 28 x 20 x 56 sheets, 23s. 3d. to 23s. 6d.; I.C., 
28 x 20 x 112 sheets, 46s. to 46s. 6d; LC. ternes, 
28 x 20 x 112 sheets, 40s. to 40s. 6d. Galvanised sheets, 
24 g., £25 to £25 10s. in bundles. Block tin, £165 10s. 
per ton cash, £165 per ton three months. Copper, £77 5s. 
per ton cash, £77 15s. per ton three months. Lead: 
English, £28 15s. per ton; Spanish, £27 15s. per ton. 
Spelter, £85 per ton. Iron and steel: Pig iron: Standard 
iron, 72s. 44d. per ton cash, 72s. 9d. one month ; hematite 
mixed numbers, 115s. per ton cash, 116s. one month ; 
Middlesbrough, 72s. 7$d. per ton cash, 73s. one month ; 
Scotch, 78s. 9d. per ton cash, 79s. 3d. one month; Welsh 
hematite, nominal; East Coast hematite, nominal ; 
West Coast hematite, nominal. Steel bars; Siemens, 
£10 5s. to £10 10s.; Bessemer, £10 5s. to £10 10s. Steel 
rails, heavy sections, £9 12s. 6d. per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue Institution oF WaTEeR EnGINEERS. At the Geological 
Society’s Apartments, Burlington House, W. The Twentieth 
Annual Meeting. A discussion on “ The Ni ity for Defining 
the Term ‘ Domestic Purposes’ in General and Private Water 
Acts.” Opened by Mr. A. B. E. Blackburn and Mr. Percy 
Griffith. At 2.30 p.m. 


SATURDAY, DECEMBER lIIrtu. 


THe KEIGHLEY AssOcIATION OF ENGINEERS.—Assembly 
Room of the Cycling Club, Keighley. “‘ Jigs and Fixtures,” by 
Mr. Ernest Gregory. At 6.45 p.m. 

Tue Norts oF ENGLAND INSTITUTE OF MINING AND MECHA- 
NIcaL ENGINEERS.—In the Wood Memorial Hall, Newcastle- 
upon-Tyne. The following papers will be open for discussion : 
—‘‘ Mining in Burma,” Part I., by Mr. C. W. Chater; ‘“‘ A New 
Battery Signalling Bell,” by Professor W. M. Thornton ; 
“Modern American Coal-mining Methods, with some Com- 
parisons,” by Mr. Samuel Dean. At 2 p.m. 


MONDAY, DECEMBER 


Tue Institution oF EvectrricaL ENGINEERS: WESTERN 
Locat Section.—At the South Wales Institute of Engineers, 
Park-place, Cardiff. 5.30 p.m. 

Tue Royat Society oF Arts.—John-street, Adelphi, W.C. 
Cantor Lecture. ‘ Optical Glass,” Lecture III., by Dr. W 
Rosenhain, F.R.S. At 4.30 p.m. 

Tse Socrety or ENGINEERS.—The annual general meeting 
will be held at 17, Victoria-street, Westminster, at 5.30 p.m. 

. 


TUESDAY, DECEMBER 14rtu. 


Tue IwnstiruTIon oF Civit ENGINngERS.—Great George- 
street, Westminster, S.W. The twenty-third “ James Forrest ” 
Lecture, ‘“ Electrical Railways,’ by Henry Metcalf Hobart, 
will be delivered by Mr. John A. F, Aspinall. At 5.30 p.m. 
On the conclusion of the business of the ordinary meeting, a 
special general meeting of corporate members will be held for 
the purpose of confirming resolutions adopted at the meeting 
on November 30th. 

THe ASSOCIATION OF 
Bride’s Institute, Bride-lane, E.C. 
H. Marryat. At 8 p.m. 

Tue InstTiTuTION OF ELECTRICAL ENGINEERS : MANCHESTER 
Loca SectTion.—At the Engineers’ Club, 17, Albert-square, 
Manchester. ‘‘The Design of High-pressure Distribution 
Systems,” by Mr. J. R. Beard. At 7.30 p.m. 

Tue InstiruTIoN oF ELecTrricaL ENGINEERS: ScorTTisH 
Locat Srection.—At Prince’s-street Station Hotel, Edinburgh. 
“ Electric Heating: Its Present Position and Future Develop- 
ment,” by Mr. G. Wilkinson. At 8 p.m. 

THE ILLUMINATING ENGINEERING SocieTy.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. A 
discussion on “‘ Recent Developments in Electric Incandescent 
Lamps in relation to Illuminating Engineering,” will be opened 
by Professor J. T. Morris. At 8 p.m. 








13TH. 


ELECTRICIANS.—St. 
by Mr. 


SUPERVISING 
“Electric Lifts,” 


WEDNESDAY, DECEMBER 165ru. 


Tue INsTITUTION OF AUTOMOBILE ENGINEERS.—In the Hall 
of the Surveyors’ Institution, Great George-street, S.W. “‘ The 
Cylinder Cooling of Internal Combustion Engines, more espe- 
cially as concerning Automobile Practice,” by Mr. F. W. 
Lanchester. At 8 p.m. 

Tue InstiTvuTION oF ELEcTRICAL ENGINEERS: BIRMINGHAM 
Locat Srection.—At the University, Edmund-street, Birming- 
ham. ‘“‘ Notes on the Ignition of Explosive Gas Mixtures by 
Electric Sparks,” by Mr. J. D. Morgan. At 7 p.m. 

Royat METEOROLOGICAL Soctety.—70, Victoria-street, West- 
minster. ‘*‘ The Incidence of Bright Sunshine over the United 





the Government that use should be made of anthracite 





Kingdom during the Thirty Years, 1881-1910,” by Mr. F. J. 


Pe 
| Brodie ; “Remarkable Cloud Phenomena,” by Mr. W. Gallo 
way; “South African Coast Temperatures,” by Mr. 
J. R. Sutton. 7.30 p.m. Fellows wishing to take part jn 
the discussion can obtain an advanced proof of the Papers 
as soon as ready by application to the Assistant Secretary 
Fellows desiring to show lantern slides in connection with the 
discussion are requested to communicate with the Assistant 
Secretary not later than the 11th inst. 

Tue NorrinGHaM Society oF ENGINEERS.—At the Welbeck 
Hotel, Milton-street, Nottingham. ‘ ‘The Evolution of High. 
speed steel,” by Mr. A. W. Shepherd. At 7.30 p.m. 

Tue Royat Socrety or Arts.—John-street, Adelphi, W.¢ 
Ordinary meeting. ‘‘Carillons and Carillon Players,” hy My. 
Josef Denyn and Mr, William W. Starmer. At 4.30 p.m.” 


THURSDAY, DECEMBER léru. 
Tue Roya Society or Arts.—John-street, Adelphi, W.¢, 


Indian Section. “The Indian Jute Industry,” by Mr. ©, ¢. 
McLeod. At 4.30 p.m. 


Tue Instirution oF Execrrican ENGINEERS.— \ictoria 
Embankment, W.C. * ‘The Design of High-pressure Distyj. 
bution Systems,” by Mr. J. R. Beard. 8 p.m. 


FRIDAY, DECEMBER 17ru. 


THe Norts-East Coast INSTITUTION OF ENGINEERS anp 
SurpBuiLpERs.—-Bolbec Hall, Neweastle-on-Tyne. 

THe InstITUTION OF MECHANICAL ENGINEERS.—-At the 
Institution of Civil Engineers, Great George-street, West. 
minster, S.W. 

Tue Execrro-Harmonic Socrety.—At the King’s 
Holborn Restaurant. Smoking concert. At 8 p.m. 

Tue Nortrs-East Coast INsTITuTION OF ENGINEERS Anp 
Suresumpers.—In the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-on-Tyne. Resumed discussion 
on “* Notes on Model Experiments,”’ by Mr. G. 8S. Baker. Paper 
to be read, ‘‘ The Time Element and Related Matters in Some 
Ship Calculations,” by Professor J. J. Welch, M.Sc. At 7.30 p.m, 

Tue Instrrution OF MECHANICAL ENGINEERS.——At the 
Institution of Civil Engineers, Great George-street, Westminster, 
‘* Engineering Colleges and the War,” by Dr. R. Mullineux 
Walmsley and Mr. C. E. Larard. At 6 p.m. 


SATURDAY, DECEMBER 


Tue Instrrution or Locomotive ENGINEERS.—Caxton Hall, 
Westminster. ‘‘ The Cleansing of Locomotive Boilers,” by Mr, 
E. J. H. South. At 2.30 p.m. 


MONDAY, DECEMBER 20ru. 


Tue Junior Institution oF ENGINEERS.—At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. ‘* Moderni- 
sation of Power Plant in Factories,” by Mr. W. A. Tookey. 
At 7.30 p.m. 


Hall, 


18TH. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Moses Eapon anv Sons, Limited, having purchased and 
rebuilt Russell Works, Kelham Island, Sheffield, have trans- 
ferred their works and offices thereto, and their address in future 
will be President Works, Kelham Island, Sheffield. 

Tue Skefko Ball Bearing Company. Limited, asks us to state 
that its agents in India are :—For Madras, Mysore and Hydera- 
bad, Noakes and Co., Limited,of Madras ; for Bombay, Central 
India and the Central Provinces, Duncan Stratton and Co., of 
Bombay; and for Bengal, Assam, Agra and Oudh and the 
Punjab, the Russa Engineering Works, Limited, of Calcutta. 








CATALQGUES. 


From Manlove, Alliott and Co., Limited, of Bloomsgrove 
Works, Nottingham, we have received a circular describing 
and illustrating filter presses with wood plates and frames. We 
have also received another circular describing methods of 
closing filter presses. 


Some cardboard electric lamp shades suited for the present 
lighting restrictions have been forwarded to us by Dick, Kerr 
and Co., of Abchurch-yard, Cannon-street, E.C. These shades 
will be forwarded free to anyone who may require them. We 
have also received a list dealing with Britannia metallic filament 
| lamps. 











Tue Instrrvution or Locomotive Enotineers (Lvcor- 
PORATED ).—Mr. Mannsell, M.A., M. Inst. C.E., chief mechanical 
engineer of the South-Eastern and Chatham Railway, has 
accepted the presidency of the Institution of Locomotive 
Engineers for 1916, the retiring president, Mr. Alfred J. Hill, 
M. Inst. C.E., chief h 1 engi of the Great Eastern 
Railway, vacating the office at the end of this year. Mr. Hill 
has been president for two years, although nominally the office 
is for one year, but owing to the Institution having just become 
incorporated, Mr. Hill accepted office for a second year to co- 
operate with the Council in framing the memorandum and articles 
of association. 


Royat Instrrution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the (ith 
inst., the Duke of Northumberland, K.G., President, in the chair. 
The honorary secretary announced the decease of Sir Arthur 
Rucker, F.R.S., and Professor Raphael Meldola, F.R.S., members 
of the Royal Institution, and resolutions of condolence with the 
relatives were .—The following are the lecture arrange- 
ments at the Institution before Easter :—Professor H. H. 
Turner, a course of six illustrated lectures, adapted to a juvenile 
auditory, on ‘“ Wireless Messages from the Stars: How the 
Messages are Carried,” December 28th; ‘‘ How the Messages 
are Received,” December 30th ; ‘‘ First Message,”’ January Ist ; 
** Second Message,” January 4th; ‘Third Message,” January 
6th; ‘‘ Fourth Message,” January 8th. Professor Charles 5. 
Sherrington, six lectures on “The Physiology of Anger and 
Fear, and Nerve Tone and Posture.” Professor Edward J. 
Russell, two lectures on “ The Plant and the Soil.” Professor 
Arthur Keith, two lectures on ‘‘ Sea Power as a Factor in the 
Evolution of Modern Races.” Professor Frederick Keeble, 
three lectures on ‘‘ Modern Horticulture.” Professor W. A. 
Bone, three lectures on “ Utilisation of Energy from Coal.” 
Sir F. Watson Dyson, Astronomer Royal, on ‘‘ Measurement 0! 
the Brightness of Stars.” Professor L. W King, two lectures 
on ‘“ Recent Excavations in Mesopotamia.” Professor Henry 
E. Armstrong, two lectures on “ Organic Chemistry in War. 
Dr. W. H. Hadow, three lectures on “ English Music in the 
Tudor Period ” Charles J. Holmes, two lectures on “ Raphael 
and Michaelangelo.” Sir Sydney Lee, two lectures on ‘ The 
Shakespeare Tercentenary.”” Hon. John W. Fortescue, three 
lectures on ‘‘ Eminent Generals of the Last Great War.”’ Pro- 
fessor Sir J. J. Thomson, six lectures on “ Radiation from Atoms 
and Electrons.”” The Friday evening meetings will commence 
on January 2Ist, when Professor Sir James Dewar will deliver 
a discourse on “ Problems in Capillarity.”” Succeeding discourses 
will be given by Mr. Leonard Hill, Professor William Bateson, 
Professor Gilbert Murray, Professor Ernest G. Coker, Professor 
Sir Arthur Quiller-Couch, Professor Silvanus P. Thompson, Sir 
Napier Shaw, Dr. Aubrey Strahan, Professor W. M. Bayliss, 
Professor A. Fowler, Mr. Wilfrid Ward, and Professor Sir J. J. 
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BRITISH PATENT SPECIFICATIONS. 





When an @ tion is cated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. ; 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampt buildings, Chancery-lane, W.C., at 6d 
each. 

B The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the com plete Specification. 

Any person may, on any of the grounds mentioned in the Act 
within two months of the date gwen at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








INTERNAL COMBUSTION ENGINES. 


9555. February 17th, 1915,—CarBuRETTER FOR INTERNAL 
~~ GompustTioN Enatnes, C. M. Carrel, 124, rue de Menil- 
montant, Paris. 

The sprayer is constituted by three concentric nozzles A. Bi: 
and C, and of these A communicates through the conduit D with 
the chamber E ; B communicates through the conduit F, having 
a greater cross-sectional area than the conduit D, with the same 
chamber, and C communicates through the conduit G with the 
cylinder H. In the latter there moves the piston J controlled 
py an oscillating arm K provided to this end with a projection 
L acting on the rod of the piston. The same arm controls 
simultaneously the rotation of a plate M arranged in the chamber 
— and formed with two openings N, P, adapted to register 
alternately with the conduits D F according to the position of 
the arm K ; according to this position also the piston J shuts 
or opens the larger (Q) of the two orifices Q, R formed at the 
point where the conduit G opens into the cylinder H. The 
cylinder H is connected through a conduit 8 with the upper part 
of the fuel tank T in the lower part of which opens the pipe U, 
through which compressed air is supplied. The tank com- 
municates, moreover, with the chamber E through the conduit 
V. The projection L of the arm K being out of the way, the 
piston J uncovers the orifice Q and the opening P registers with 
the conduit F. The air, which arrives under pressure through 
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the pipe U is charged with the vapours ofjfuel by traversing the 
layer of {liquid enclosed in the tank T, and then passes through 
the; pipe 8, the cylinder H, the conduit G, to the sprayer and 
escapes through the nozzle C into the induction pipe. At the 
same time the fuel passes through the pipe V, the chamber E, 
and the conduit F, to the nozzle B, and on leaving the sprayer 
mixes with the carburetted air. For slow running the arm K 
is displaced{until the projection L is in line with the rod of the 
piston J, the latter therefore shutting off the orifice Q. The 
chamber E simultaneously only communicates with the conduit 
D through the opening N. To an output of carburetted air 
ensured by the reduced orifice R corresponds an equally reduced 
output of fuel ensured by the conduit D having a restricted 
cross-sectional area. The fuel then passes through the central 
nozzle A. A propeller W arranged above a perforated sheet 
metal plate is rotated so as to ensure the filling of the cylinder 
with air. For very accelerated running the butterfly valve X 
is closed, and through the opening Y air is supplied under a 
pressure which is greater than that of the air supplied through 
the pipe U.— November 17th, 1915. 


10,961. July 28th, 1915.—Braxkinc or INTERNAL COMBUSTION 
Encines, Daimler-Motoren-Gesellschaft, Fabrikstrasse, 
Unterturkheim, near Stuttgart, Germany. 

_ A combustible mixture is admitted to the engine cylinder, and 

is ignited before the piston reaches the end of its compression 

stroke, the breaking action being due to the subsequent compres- 
sion of the ignited mixture, which is allowed to exhaust without 
doing Bene’. press on the piston during the following stroke, 
which is normally the expansion or working stroke. In the 
drawing A is a crank-pin circle with upper and lower dead centres 

B and C respectively. Upon this circle is marked a point D at 

which ignition takes place in order to obtain retardation with the 

engine turning in the direction of the arrow. Around the circle 

A is drawn the endless double convolution composed of four 

approximate semi-circles E F G and H, representing the four 

phases constituting a complete braking cycle. The piston in 
travelling from the upper dead centre to the lower dead centre 
sucks in fuel and air mixture. This suction may occur around 
the curve E from the point J to the point K. Soon after the end 
of the suction period the mixture is ignited in the cylinder at the 
point D by the adjustment of the ordinary ignition apparatus, 
or by means of a special igniting device which is brought into 
action for the purpose of braking. The extent of the rise of 
pressure in the cylinder during the ensuing compression stroke 
from K to L depends upon the volume of the charge admitted. 

The piston rising during the compression stroke is subjected to 

increased resistance, the conbustion of the gases generating 

& pressure in addition to the increasing pressure due to the com- 

pression produced by the ascent of the piston. As soon as the 

piston arrives at the upper dead centre the exhaust valve is 
opened, for which purpose a suitable arrangement is provided 
such as a displaceable cam shaft or displaceable cams. The 
discharge of the compressed gases now takes place and the pres- 

Sure in the cylinder descends to that of the atmosphere. The 

exhaust valve remains open during the whole of the third phase, 

namely, over the curve G from L to M, so that a complete reduc- 





tion of pressure in the cylinder can take place. The exhaust 
valve aiso remains open during the fourth phase, namely, over 
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the curve H from M back to J, so that the expulsion of the gases 
remaining in the cylinder takes place. A fresh cycle begins 
with suction after passing the point J.—Nobember 17th, 1915. 


TURBINE MACHINERY. 


4399. March 20th, 1915.—Sream TurBINEs, W. D. McLaren 
and G. M. Walsh, both of 124, St. Vincent-street, Glasgow. 
Three plates A, B,C, are grooved in the rims, as shown, for the 
reception of the rings of blades D D, which are milled so as to 
provide shrouding pieces E E. The plates A, B, C are secured 
by bolts F placed close to the roots of the blades, and are attached 
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to the spindle flange'G by the bolts H. Grooves J are turned 
in the plate C, and a labyrinth packing K is arranged therewith. 
Any leakage past this packing may be intercepted by a packing 
L of ordinary construction.—November 17th, 1915. 


DYNAMOS AND MOTORS. 
6098. April 23rd, 1915.—AnN ImpRovED ELEctTRIC GENERATING 


Set, Albert Collet, 41, rue Cardinet, Paris. 
This generating set consists mainly of two relatively light 
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parts, each weighing less than 250 kilos. in working order ; the 
first part comprises the frame of drawn steel tubes mounted upon 





rollers with ball bearings and the continuous-current generator ; 
the second part consists in the oil or petrol explosion engine, 
its poniaarect agnt tank, the radiator, the fan, and an electric 
regulator. The generating set consists of a metal frame made 
of four perpendicular tubes forming a rectangle, A, A, B, B, 
which frame rests upon rollers C mounted upon balls. On each 
side of the frame are mounted by means of sleeves, the platforms 
D' and D*. Upon the platform D! rest the four-stroke petrol 
motor E provided with two bars M for holding and carrying 
it and its accessories, the radiator F and the petrol tank G. 
The other platform D* is designed to receive a tool chest. In 
the middle is mounted: by means of movable clamping sleeves 
I and bars J, the electrie generator K provided with the hand 
rail L for holding and carrying it. The driving of the generator 
is effected by means of a band N passing over the fly-wheel H 
of the engine and round the pulley of the generator K. A roller 
P serves to give the required tension and passage to the band, 
and is mounted upon the generator in such a manner that it 
can rock around the shaft Q and thus cause the instantaneous 

gag t or disengag t of the band. In order to vary 
the distance of the shafts of the engine and generator it is only 
necessary to loosen the nuts of the sleeves I and to move the 
generator along the tubes B of the frame. One of the portions 
of the frame of the generating set, that is to say, the tubular 
frame, with the generator can be carried by four men holding 
the ends of the frame, whilst the engine and its accessories are 
carried by lifting them by means of the bars M above referred to. 
Moreover, a special braking arrangement allows of stopping the 
carriage by acting upon one pair of wheels upon the same axle 
or upon the other pair according as the rotation of the driving 
wheel is effected in one direction or the other.—November \7th, 
1915. 





BATTERIES. 


3326. March 2nd, 1915.—ImMPROVEMENTS RELATING TO SECON- 
DARY Execrric BaTTERIES OR AccuMULATORS, William 
Slater Naylor, of Clifton Junction, Manchester. 

This invention has for its object to provide simple and efficient 
means which will allow of lead-lined wooden containers for second- 
ary battery elements being closely packed together, even though 
the potential differences between the separate cells be high, 
without the possibility of danger of electrical contact or con- 
tinuity being established or of sparking taking place between 
the metal of the linings of the adjacent cells. The wooden 
container A is made of the required shape and dimensions, and 
is provided with a lead liner B, which is produced upon a former, 
and has its edges burnt together to form an unbroken surface. 
The upper edge of the lead liner is turned over and downwards 
for a short distance as shown, so as to enclose completely the 
upper edge of the wooden box. When the lining is ready for 
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insertion into position in the box, the upper edge and also the 
turned over edge is coated with a strip or sheath of rubber, 
ebonite, or other vulcanisable material C secured in position 
by a suitable rubber or adhesive solution, the strip then being 
vulcanised to provide an acid-proof non-conducting covering 
for the adjacent edges of a row of boxes when the same are 
packed closely together with the liningsin place. The vulcanised 
material may project slightly beyond the lower edge of the 
turned over portion of the lining, as in the example illustrated ; 
or it may be extended up the inner side of the turned over por- 
tion so as to prevent any possibility of sparking across from 
lining to lining. In this way it is possible to produce efficient 
and reliable battery containers which can be closely packed 
together without the necessity for using ebonite or other insu- 
lating strips between adjacent cells, as at present usual. The 
covers for the cells, if such are employed, may be made of ebonite 
or other material.— November 17th, 1915. 


GAS PRODUCERS. 


345. January 8th, 1915.—MaANUFACTURE AND UsE oF OIL Gas, 
C. J. Westrup, 34, Great Tower-street, London. E.C. 

A indicates the petrol supply pipe having a control valve B. 
This pipe conveys the petrol to the admission end of a vaporiser 
C, which may be of any suitable construction either hollow or 
provided with acore D. Upon the emission end of this vaporiser 
is mounted a valve E, which controls the rate of discharge of 
the vaporised fluid from the vaporiser previous to its projection 
across the usual air gap into a cone-shaped orifice formed in the 
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block F inserted in the end of the pipe G. This block F is capable 
of adjustment either towards or away from the valve end of the 
vaporiser, according to the quality of the mixture required and 
the rate of discharge of the vaporised fluid from the vaporiser. 
The pipe G discharges into a bell gas holder H. From the pipes 
G and J branch pipes K are taken, each controlled by a by-pass 
valve L, which admits gas to one or more Bunsen burners M 
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fitted with mantles so as to give a light as well as heating the 
vaporiser C and effecting the vaporisation of the oil flowing 
through it. The valve B is operated by a pivoted arm N, 
which works in connection with the bell P of the gas holder H, 
so that when the holder is full the arm N is raised, thus controlling 
the supply of petrol automatically.— November 17th, 1915. 





ORDNANCE AND ARMOUR. 


3619. March 6th, 1915.—Hanp Grenapg, F. E. Baker, Pre- 
cision Works, King’s Norton, Birmingham. 

A tubular body A is screwed and provided at each end with a 
cover. The cover B is fixed and the cover C is removable. The 
body is grooved circumferentially and longitudinally to facilitate 
its breaking up into small fragments. Near one end the body 
is fitted internally with a partition plate D, which is held in 
position by a central bolt pee to engage the cover B. 
In conjunction with this plate are arranged a pair of metal tubes 
F and G on opposite sides of the central bolt. The tube F con- 
tains the detonator—not shown—and the other contains the 
cap chamber H and the striking device. The latter consists of a 
plunger J adapted to slide through an aperture in the cover B. 
The plunger is surrounded by a spiral spring, and at its inner end 
is suitably shaped to effect the firing of the cap when propelled 
against the cap by the spring. The cap chamber and the 
detonator chamber are connected by a detachable fuse K held 
in position by the removable cap C. The chamber formed by 
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the body around the internal parts above described is filled with 
explosive. Externally there is provided a lever-like catch L, 
adapted to engage the outer end of the firing plunger. The 
catch is a strip of metal and is bent to lie closely along the end 
cover B and a portion of the cylindrical body part. On the end 
cover is provided a recessed projection M, which protects the 
outer end of the firing plunger. Around the ends of this projec- 
jection is placed a split wire ring N, which lies in notches in the 
projections as shown. The ring serves to hold the catch securely 
‘n position. Adjacent to the part of the ring which bears on 
the catch the latter is kinked to form an abutment P, so that the 
ring also serves to prevent the catch from slipping along the 
cover. When a grenade is about to be thrown it is gripped in 
such a manner that the hand holds that part of the catch which 
lies along the body of the grenade, and the ring is then detached. 
In the act of throwing, the catch is released and the plunger can 
travel freely under the action of its spring against the cap.— 
November 17th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


11,905. August 17th, 1915.—Toots To BE USED FOR TURNING 
oR TRUEING THE INTERIORS OF HOLLOW ARTICLES, J. 
McLaren and H. McLaren, Midland Engine Works, Leeds. 

This invention relates to tools used for turning or trueing the 
interiors of hollow articles, and is especially intended for use 
in cutting out surplus metal and distortions due, for example, to 
closing into shape the nose-end of shells, usually called “‘ bottling,” 
after the shells have been forged and bored and turned inside 









































and out. The operation of cutting out the metal and distortions 
in the shell due to such “ bottling” is known as “ blending.” 


class in which the band is self-tightening upon backward motion 


The tool is made from a turned bar of steel of a diameter such 
as will allow of its being introduced into the hole in the nose-end 
of the shell, which hole has been turned after ‘“‘ bottling ” has 
been performed, the diameter of the turned bar being only 
slightly less than the diameter of the hole. The bar is turned 
out at D, and is recessed at E, to receive the cutter F, which is 
stepped at G G, the recess at E being shaped to correspond with 
the stepped cutter and part of the bar being cut away as at H, 
to accommodate the screws J J, by which the cutter is adjusted 
to bring the cutting edge to proper working position, and also 
to accommodate the screws K K, by which the cutter is fixed 
in its adjusted position level with the head L of the tool. The 
tool is fixed by the shank M in the tool rest ofa lathe so that the 
tool head E and operative part can be passed though the nose 
hole as show. at N up to the shoulder P, so that the head L is 
opposite the bored wall Q of the shell, which has not been affected 
by the bottling operation. The cross-slide of the lathe is then 
traversed until the head L comes in contact with the wall at Q, 
and then the tool is traversed longitudinally until the gauge R 
can be inserted between the shell and the shoulder P, when the 
operation will be complete, the head L preventing the cutter from 
undercutting the undistorted wall of the shell and the gauge R, 
showing the operator when the proper length of nose hole has 
been reached. The recess formed at H, besides accommodating 
the screws which adjust and secure the cutter, allow the cuttings 
to pass over the back of the tool.—-November Lith, 1915. 


MISCELLANEOUS. 


9411. June 28th, 1915.—IMPROVEMENT IN ELECTRICALLY 
OPERATED Betts, Ernest Kilner, Glenwood House, Car- 
croft, near Doncaster. 

The improved electrically-operated bell has for its ringing 
action a polarised ringer which has its magnetic circuit 
independently magnetised by permanent magnet. As 
shown in the upper drawing, the two domes A, A, fit 
on to square shafts at B, B; these square shafts are sup- 
ported by a cylindrical iron pipe F, F, which also supports 
the brass base D, which in turn supports the mechanism com- 
ponents of the bell. C1, C1, are the ringing coils, which have 
cores permanently magnetised by a permanent magnet P, P ; 
one end of P is attached to the cores of C! C!, whilst the other 
end of P is brought in close proximity to the other end of the 
soft iron cores so as to allow a soft iron armature E to vibrate 
across the cores; attached to E is the shaft L that carries the 
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hammer H, which strikes the domes when E is vibrated. By 
passing a single phase alternating current through the coils 
C! C! the magnetism passing through one core is increased, 
while the magnetism passing through the other is decreased ; 
this action causes one core to attract and the other to repel the 
armature E ; these actions are alternately repeated by the fre- 
quency of the current thereby producing the ring on the domes. 
C? C? are resistance coils wound double on hollow brass or copper 
tubes N N; these resistances are connected in parallel to the ring- 
ing coils in order to quench sparking at the point where the signal 
is being transmitted from; by winding these coils double self- 
induction is minimised, thus providing a better path for the 
induced current from the ringing coils. The soft iron armature 
E is pivoted at K to the bracket M. The lower drawing shows 
the connections of the coils. 8S represents the single-phase 
alternating current.— November 17th, 1915. 
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THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THe ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply 


On each of five of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 6066/07.—Ordnanoe ; sights. The sighting attachment 
is carried by an arm loosely pivoted about the trunnion of the 
gun so as to be independent of the elevating movements of the 
gun. Krupp Akt.-Ges., F., Germany. Dated June 30th, 1906. 
No. 6136/07.—Milling metals. An automatic device for arrest- 
ing the vertical feed and for starting and stopping the lateral 
feed of a slot-drilling tool consists of three interdependent 
levers, the middle one being connected with the sliding part of 
a double clutch, which in one position drives the vertical feed- 
screw and in the other position drives the horizontal feed-screw. 
Teegler, R., Germany. 


No. 6346/07.—Brakes. An expanding band brake, of the 





The object of this invention is to provide a tool by which “ blend- 
ing *” can be performed in a very efficient and ready manner. 





of the vehicle, and self-releasing upon forward motion, is fitted 


Daimler Motoren-Ges 
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with a modified ceaveling linkage. 
Germany. Dated May 18th, 1906. 

No. 6746/07.—Furnaces ;_ charges, agitating. Relates to 
method of attaching the stirring arms. of mechanical roasting 
furnaces to their shafts. The vertical shaft is provided with th 
usual transverse passages to receive the ends of the stirrir,¢ aan 
which are tapered to facilitate their insertion, and are provided 
with projections to prevent radial movement; these projec. 
tions are brought into engagement by turning the arm jy a 
horizontal plane. Troeller, W., Germany. . 

No. 7040/07.—Mixing machines. Relates to means for guid. 
ing in looped paths the tools of mixing apparatus of the 
runner and pan type. The roller and scrapers are carried 
cross-shaped frame, which is attached toa spindle 
through a bearing on a driven cog wheel. Eirich, G., 

No. 7049/07.—-Lamps; inverted incandescent 
reflectors and holders therefor. Pintsch, J., Berlin, 

No. 7108/07.—Mine props. Mine props are formed from 

ulverised waste stone, such as tufaceous limestone, &¢. One 
orm consists of a cylinder of compressed waste stone closed hy 
a bottom piece and covered with a layer of shavings, paper, &¢. 
impregnated with fireproof material. The cylinder is fitted with, 
a piston formed from pulverised stone, and covered with shay. 
ings, &c., and fitted with a large head, the piston resting upon a 
filling of gravel or waste stone. In a modification the prop is 
hollow, the piston being supported by means of compressed air, 
The piston may be dispensed with, the cylinder being then made 
solid. Nellen, F., and Voigt, A., Germany. 

No. 7269/07.—Internal combustion engines ; igniting. [py 
sparking plugs wherein the contact breaker is a lever, ove arm 
of which is held in contact with one electrode of the electric 
circuit by means of a spring, while the other arm forms the 
armature of the magnet, the spring is so placed as to be pro. 
tected from products of combustion. Bosch, R., Germany, 
Dated April 2nd, 1906. ; 

No. 7320/07.—Electric furnaces. In a furnace for the electric 
treatment of gases, high-tension arcs are operated in series by 
bridging all except one by high resistances or self-induction coils, 
The resistances may be in parallel or in series, and the are gap 
which is not bridged may be at the end of the series, or at the 
centre. When there are no arcs across the gaps and a hig: elec. 
tric pressure is applied, the gap is subjected to the full pressure, 
and sparks pass, starting an are. The next gap for the series 
is thus subjected to a high pressure, and sparks pass, and so on 
for the rest of the series. If alternating currents are empluyed, 
this procedure takes place twice in each period. Salpetersaure- 
Industrie-Ges., Germany. Dated July 6th, 1906. 

No. 7375/07.—-Rope grips. Consists in providing rails at 
suitable positions on the track adapted to engage sliding surfaces 
or rollers on the rope grip to prevent the grip from tilting as the 
operating lever is moved; guide rails are also provided at 
curves. Pohlig'Akt.-Ges., Germany. Dated April 28th, 1905. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 1. 

THE past week has developed even greater activity in the 
buying movement on European and domestic accounts. Many 
mills besides those of the Steel Corporation have been obliged 
to withdraw from the market. Considerable difficulty is 
experienced in placing all the munition orders offered, and prices 
in both crude and finished material are steadily advancing. 
New capacity is being hurried along in scores of mills and 
localities. General domestic demand has at last caught up 
and is far in excess of munition business. The railroad demand 
for material, locomotives and cars has become a highly important 
factor. The week’s business exceeds 100,000 tons of rails. 
Canadian buyers of pig have been very active and more big 
orders are pending. Furnace capacity is being strained to the 
limit. More furnace capacity will soon be badly needed, but 
will be absent. Nearly all furnaces are asked to accept orders 
for early next year’s delivery. Within a week forging billets 
have advanced 3 dols. a ton, wire rods 2 dols., plates and steel 
2 dols. to 4 dols., wire and wire rails 1 dol., sheet bars 2 dols., 
cold rolled strips, 5 dols., and tin-plates 2 dols. to 3 dols. for 
earliest possible delivery. Much business is being booked 
regardless of what the price is to be at time of delivery. Plates, 
shapes and rounds command asking prices. Heavy orders 
have been placed for rails, cars, plates, shapes and _ rounds. 
Enormous quantities of export freight between New York and 
Chicago await shipping room. Work on the New York subway 
is calling for 43,000 tons. Fabricating shops are steadily increas- 
ing capacity. Cast iron pipe makers have taken 35,000 tons 
low-grade foundry in Virginia and some furnaces are out of the 
market. There is very little desire among mill and furnace 
interests to book very much of the 1916 business which is 
crowding in, as higher prices are confidently assured all round. 
Premium prices are becoming general as a protection against 
advances, which are sure to come. Steel billets are hard to get 
at 34dols. Forging billets stand at 42 dols. to 48 dols. Large 
export inquiries are awaiting acceptance. A very important 
problem is shipping facilities. European buyers of copper are 
bidding against each other and are pushing prices up under an 
increasing domestic demand. The present refinery output of 
160,000,000 lb. monthly is not equal to current demands, hence 
domestic consumers are at last scrambling for it. Prices 
advanced during the week from 18 to 20 and 21 is in easy sight. 
The present buying movement will conservatively reach 
300,000,000 Ib. An order for 3,000,000 lb. was refused yester- 
day. 
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Suarr Covrtinc.—Mr. J. W. Boulton, of Cheadle, Man- 
chester, has sent us a model of a simple form of shaft coupling. 
The external appearance is exactly the same as that of an 
ordinary flange coupling, except that there are no bolts. In the 
face of one flange a circular recess excentric to the centre is 
bored ; on the face of the other flange a corresponding spigot 
projects. This excentric forms the driving member. The two 
parts are kept in line by the shaft enk projecting into the recess 
and entering a hole in the spigot. Owing to the absence of bolts, 
the coupling has a certain amount of flexibility. The whole 
thing is easily produced in the lathe. 


Contracts.—Holdsworth and Sons, Limited, of Bradford, 
inform us that during the last few weeks they have taken orders 
for seven Lancashire boilers, 30ft. by 8ft. 6in., for three York- 
shire boilers, 24ft. by 9ft., and for three Yorkshire boilers, 24ft. 
by 8ft.—The Monometer Manufacturing Company, Limited, 
of Aston, Birmingham, informs us that it has recently received 
an order for a battery of eighteen of the Monometer patented 
crucible furnaces of the tilting type for a newly erected works ; 
orders for Monometer patented self-acting heat controllers to 
be fitted to existing gas-fired furnaces from the Daimler Com- 
ny, Limited, and Chance Brothers and Co., Limited ; orders 
or its standard furnace for melting aluminium without crucibles 
from Crompton and Co., Limited, Wolseley Motors, Limited, 
and Jos. Lucas, Limited; and an order for a soft metal 
furnace from the Peel-Conner Telephone Works, Limited. — About 
a year ago the British Thomson-Houston Company, Limited, of 
Rugby, supplied to the Nuneaton Corporation a 750-kilowatt 
geared Curtis turbo-generator. This set has operated so 
satisfactorily since its installation that the Corporation has 
placed an order for a duplicate set to be delivered in the near 
future. 
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PAPERMAKING AND ITS MACHINERY. 
No. XII.* 
TUB SIZING. 


every purpose to which paper is put, and would be | 
particularly so for printing or writing upon. ‘Two | 
kinds of material at least must be incorporated in it. 
In the first place, the interstices between the fibres | 
must be filled up with some mineral matter, such as | 
calcium sulphate or china clay. Secondly, the paper | 
must be sized so as to convert it from something | 
absorbent like blotting paper to something that will | 
not absorb printing or writing ink. | 

These two sets of materials are very commonly | 
added to the paper when it is in the form of pulp in | 
the beating engine, the action of which incidentally 
helps to distribute the substances uniformly through- 
out the mass. On the other hand, while the loading | 
may be added in this manner, the sizing may be 
deferred until the pulp is converted into dry paper. | 
In this method of working—“ tub sizing,” as it is 
called in contradistinction to the other or “ engine | 
sizing’ process—the dried but uncalendered paper 
is passed through the sizing solution in the form of 
separate sheets or continuously from a reel. It is 
then once again dried when it is ready for calendering. 











machinery is essential. There have to be provided, 
|in fact, a sizing machine in which the web of paper 
| is drawn continuously through the sizing solution, 
| and then re-reeled, and a drying machine in which 

Nrarzy all classes of paper, as we indicated in our | the sized paper is gradually dried. Combined with 
first article, have to be treated with certain substances | these two machines and following in the order named 
iefore they are fit for use. A paper composed of | after the drying machine, it is usual to find a calender, 
nothing but cellulose fibre would be useless for almost | a slitting machine and a re-reeling machine. From 


/ment, it will be gathered that the actual sizing 
machine, situated at the right-hand end, is a com- 


| plant is accounted for by the drying machine portion. 


| during the passage over which the paper is dried 


the slitting machine the paper may alternatively 
pass to a cutting and laying machine, which cuts the 
slit web across into sheets and lays these sheets down 
in a pile. 

As an example of the machinery employed in tub 
sizing, we illustrate in our two-page Supplement a 
sizing and drying machine made by the West End 
Engine Works Company, of Edinburgh, for Wiggins, 
Teape and Co., Limited, of Dover. This machine, 
it is claimed, is the largest of its kind in the world. 
From the general arrangement shown in the Supple- 


paratively small affair, and that the great size of the 
This portion contains no less than 126 drying drums, 


slowly by means of hot air. Immediately following 
come three steam-heated drying cylinders which 
remove the last trace of moisture from the paper and 
then two sets of calender rolls. A ripping or slitting | 
machine succeeds the calenders, and from this the! 





the admission of steam to this chamber the tempera- 
ture of the sizing solution can be controlled. The 
reel of paper as received from the Fourdrinier 
machine is mounted in brackets to the right of the 
sizing machine. The web is then taken over two 
guide rolls and down to a small dipping roll within 
the vat. Passing round this,it is led back to and 
round a large dipping roll driven by a belt, whence 
it is conducted, close to the foot of the vat, to the for- 
ward small dipping roll. The two small dipping 
rolls are adjustable: vertically and horizontally to 
permit of the requisite tension in the paper being 
obtained. From the forward dipping roll the web 
passes between a pair of power-driven squeezing rolls, 
which remove the surplus sizing and then over a guide 
roll to the reeling up drum. Associated with each 
squeezing roll is a “‘ doctor,” that is a scraper intended 
to keep the surface of the squeezing roll in a clean 
state. The large dipping roll is provided with 
Skefko ball bearings and the two others with brass 
roller bearings. The guide rolls also run in ball 
bearings. The squeezing rolls are carried in ordinary 
bearings mounted in cast iron brackets bolted to the 
sides of the vat, and are weighted with two loaded 
levers. 

It might be thought that it would be economical 
to pass the paper direct from the sizing machine into 
the drying machine. In practice, however, this 
would mean starting up the dryer simultaneously 
with the sizing machine, which would be a troublesome 
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Fig. 100—A FAN DRUM AND A DRIVING DRUM FOR AIR DRYING 


It is quite obvious which is the easier, cheaper and 
quicker method of sizing. Engine sizing requires 
no machinery designed specially for the purpose, and 
as it is condueted simultaneously with the beating 
process it absorbs no time. Tub sizing, on the other 
hand, represents an additional stage in the manu- 
facture of the finished paper, requires separate and 
special plant and involves a second drying. That 
it is in use at all is sufficient evidence that it obtains 
a better result than machine sizing. It may be 
accepted that tub sizing is resorted to only in the 
production of certain high-class papers, such as those 
of the best writing, envelope, account-book and bank- 
note. varieties. 

The materials used for sizing paper vary somewhat. 
For engine sizing they consist generally of rosin 
dissolved in sodium carbonate. This, with some 
starch, is mixed with the pulp. A solution of alum 
is then added, the final result being the precipitation 
of resinate of alumina among the fibres. The starch 
acts simply to bind the fibres together, and is not 
essential to the actual sizing. In tub sizing the 
paper is passed through a solution of gelatin and 
alum to which sometimes soap is added. 

Engine sizing, as we have said, requires no special 
machinery. Tub sizing requires little more than an 
actual tub if the paper is in the form of hand-made 
sheets. But when it comes to the tub sizing of reels 
of machine-made paper, additional and_ special 


* No. XI. appeared December 10th. 





slit web can be passed either to a “reel-up”’ or 
taken up to a cutting machine and “lay-boy.” It 
will be noticed that a second and smaller sizing 
machine is incorporated within the drying machine, 
and that when this is used the web of paper is led over 
only 20 instead of 126 dryingdrums. Certain papers, 
bank-note paper for example, are more easily dried 
than others.t 


is given, and on page 569 the arrangement and details 
of the same part are shown. In the construction 
of the machine no part coming in contact with the 
sizing solution can be made of iron or steel. Were 
such the case the size would attack the metal and cause 
iron stains to appear on the paper. For this reason 
the vat in which the paper is sized is of cast iron with 
a copper lining. Again, the dipping rolls, that is to 
say, the rolls actually within the vat are built up of 
yellow pine staves fixed to brass rings carried on brass 
covered spindles. All the guide rolls are of brass, 
the squeezing rolls are of a special anti-acid metal, 
and the reeling-up drums are built of wood. 

The vat is 9ft. square and about 12in. deep, and 
is provided with a series of baffles to check the motion 
of the liquid. It has a false bottom through which 
hot water is circulated from a steam-heated worm 
situated in a chamber beneath the vat. By regulating 

+ The paper known in the trade as “ bank ”’ is not used exclusively 
for the production of bank notes. It is in considerable demand for 


other purposes, one example of its use being that among artists for 
pencil sketching. 





On page 578 a general view of the sizing machine: 


Swain Sc. 1 
MACHINE 


operation in view of the large number of drying 
drums round which the paper initially has to be led. 
Again, it is found desirable to allow some time to 
elapse between the sizing and the drying operation 
in order that the paper may “ soak,” that is become 
properly penetrated by the size. It is for this reason 
chiefly that the paper is reeled up after sizing and then 
unreeled afterwards. The reeling up drum is carried 
on brackets providing four sets of journals. The 
paper is reeled up on either the upper or lower drum 
| nearest the sizer, and when the reel reaches a diameter 
of, say, 3ft.,the web is broken and transferred on to 
the alternative drum. The sizing machine is thus run 
continuously. The completed reel is then rolled 
across to the opposite journals, where it is ready to be 
unreeled and passed through the drying machine. 
As the four sets of journals are 3ft. apart vertically 
and 3ft. 3in. horizontally, four 3ft. diameter reels 
could be accommodated on them at one time. In 
practice one of these reels would be winding on and 
one winding off. Two of them would be soaking. 
Actually, we believe, it is not usual, to work with 
more than one reel soaking at a time. 

The driving of a sizing machine of this description 
presents some problems. The points at which power 
has to be applied are the large dipping roil, the 
squeezing rolls, and the reeling-up spindle. As the 
paper is dry before it is passed through the sizer the 
| pull required to rotate the primary winding-off reel 
lis within its strength. The reel is, in fact, braked, 
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and, as shown in the engraving on page 578, the requi- 
site tension is preserved by means of a roller swung 
on arms and bearing on the top side of the web just 
in front of the first leading roll. 

As shown on page 569, power is transmitted to the 
large dipping roll from a belt pulley fixed on the 
spindle of the lower squeezing roll. The peripheral 
speed of these rolls is thus always the same, and they 
start and stop simultaneously. The lower squeezing 
roll is directly connected to a shaft carrying a friction 
clutch and a tapered belt pulley. The driving belt 
ean be moved up the coned surface of the pulley by 
means of a belt shifter operated by a hand wheel and 
chain drive from the front of the machine. By means 
of the friction clutch the rolls can be started gradually 
without risking the breaking of the paper by a too 


Belt Stretcher 
Pf 





the wheels, so as to leave a ggod space between them. | from the line representing the paper. It is shown 
| leaving drum 20-as a chain-dotted line and returnino 
g 


Passing through the hollow trunnions is a shaft 
mounted on ball bearings and carrying within the 
drum a four-bladed fan made of cast iron arms and 
steel sheets ysin. thick. One end of the spars is 
hooped with a steel plate for the driving belt. The 
corresponding end of the fan shaft is provided with 
a grooved rope pulley. Certain of the drums—six in 


number—are as shown in the lower elevation, made | 


with an ordinary belt pulley in place of the hoop. 
They do not contain a fan, but are fixed direct to the 
central shaft, which at the pulley end carries a sliding 
dog clutch and a large gear wheel. 
are responsible for the driving of the six sections into 
which the drums are divided. 

The drums, then, are driven by belt and the fans by 


| 
| 
| 
| 
| 
} 


These six drums | 
| the other to the six drum pinions. 


of 80 horse-power and having a speed variation , 


over a stretcher to drum 1. Each of the six sections 
has one such tape, and as the paper comes through 
the. preceding section the machine tender gives ji, 
tail a twist round the tape of the next section.  T'),\. 
paper is led from the winding-off reel into the firs 


| section in a similar manner. 


The driving of the remaining five sections is, jn 
principle, similar to that shown in Fig. 101, and may 
be traced out on the Supplement. All six sections are 
driven from two main countershafts, one of which 
is connected up to the six fan driving pulleys and 
Each main 
countershaft is driven by a high-speed steam engin. 
rf 
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Fig. 101—DIAGRAM OF DRIVING ARRANGEMENT FOR ONE SECTION OF AIR DRYER 


By means 


rapid acceleration of the winding-off reel. 
on the paper 


of the coned pulley the requisite ‘ draw ” 
can be obtained. 
As the paper the winding-up 


accumulates on 


barrel its peripheral speed must remain constant to | 
the constant speed with which it is passing | 


suit 


through the sizing.solution. The revolutions of the 


winding-up drum have, therefore, to be decreased | 


progressively. Each winding-up drum carries a gear 
wheel, which can mesh with a similar gear wheel on 
the end of a driving shaft carried in fixed bearings. 


At the other end of this shaft are a fast and a loose | 
In action the belt touches the top side | 


belt. pulley. 
of the fast pulley, passes round a small jockey pulley 
and then returns by the underside of the fast pulley. 
By adjusting the position of the jockey pulley the 
attendant can alter the tension in the belt, thereby 
allowing more or less slipping to take place and so 
vary the speed of the drum as desired. 

In either of the reeling-off positions the gear wheel 
on the drum end meshes with a similar gear wheel 
journaled on the frame and fixed to a brake drum. 
This brake is regulated by hand to prevent the reel 


of paper unwinding too rapidly to suit the speed of | 


the drying machine. 


The construction of the small sizing machine is | 


in principle identical with that of the larger. It 
will be noted, however, that in this case the paper is 


passed direct from the sizer into the dryer without | 


being reeled up. 


The drying machine is, from the engineer’s point | 


of view, a piece of plant of great interest. It is not 
by any means as simple as it looks. When the ma- 
chine is in full work there is a length of something like 
1200ft. of paper with a width of anything up to 100in. 
withinit. To start up such a piece of plant as this, 


involving the leading through it of nearly a quarter | 
of a mile of partially wet paper, is clearly not an easy | 
matter, while to arrange the drive in such a way | 


that no drum shall pull the paper too hard and so 
break it requires the greatest care. This point 
covers the same considerations as are met with in 
the driving of the wet end of a Fourdrinier. 
paper passes through the machine it becomes drier 
and drier, and contracts accordingly. To avoid 
breaking the paper, therefore, there must be a certain 
amount of “ give ’’ in the drive. 
would be too inflexible. 
special arrangement of belt drive, which permits 
slipping to take place when required. Again the paper 
must be dried evenly, or it will crease by unequal 
contraction. For this reason the two sides of the paper 
have to be dried alternately. 
will be seen by studying in the Supplement the 
manner in which the paper is lead over the drums. 
In each case the side next the drum is that which is 
being dried by that drum. Another difficulty, at 
least in this country, lies in the effect which the 


humidity of the atmosphere has on the drying process. | 


The actual drying is, as we have said, carried out by 


means of hot air, and on dry days only a moderate | 


supply of such air is required. On wet days the 
hot air plant may have to work at its maximum rate, 
while at times even this is not sufficient, and the speed 
of the machine will have to be reduced to get satis- 
factory results. 

The construction of the drying drums will be 
gathered from Fig. 100. As shown in the upper 
elevation, each drum consists of two cast iron wheels 
held apart by three steel stays and provided with 
hollow trunnions working in bearings on the main 
frame. Twelve yellow pine spars are bolted across 


As the | 


A gear wheel drive | 
Hence resort is had to a | 


How this is effected | 


rope. The fans revolve faster than the drums, and 
| draw up the hot air arising from pipes placed beneath 
| the machine and deliver it against the paper. 

The manner in which the machine is driven 
illustrated in the Supplement, which also shows some 
of the driving details. It is unnecessary for us to 
follow out the course of all the belts and ropes. In 
Fig. 101 we show diagrammatically the driving 
| arrangements for one of the six sections into which 
the whole is divided. In this engraving the larger 
circles represent the drums and the smaller circles 
inside them the fans. The paper enters the section 
at A on the right, and passing round the drums in the 


1s 


| order as numbered leaves the section at B on the left. | 


The second drum is of the type shown in the lower 
| part of Fig. 100, and is driven by a pinion. A belt 


40 to 400 revolutions per minute. This speed range 
at the engine gives a speed range at the paper of 25ft. 
to 250ft. per minute. Variation of the speed is re 
quired not only to meet abnormal weather conditions, 
but to suit the time required to dry different kinds of 
paper. 

The means for supplying the hot air required by 
the drying machine consist of steam pipes laid 
throughout the full length of the bed and taking the 
exhaust steam of the two driving engines. In addi- 
tion, there is a special heating plant consisting of a 
Royle’s air heater, also using the engine exhaust, and 
a belt-driven Sirocco fan. The hot air is conducted 
into a large pipe situated centrally beneath the drums, 
and is thence delivered upwards through flap-regulated 
orifices. 








3hin, wide passing half round its pulley is carried 
between the odd and the even numbered drums, 
lightly touching the hoops on both sets. It is then 
|led round a belt stretcher and returned under the 
| lower drums to the driving pulley. The first drum, 
/it will be noticed, is, no doubt for some good reason, 
not driven mechanically. The rope driving the fans 
takes the course indicated by the dotted line, and is 
driven by a pulley situated between the eighth and 
tenth drums. ‘Two stretchers are provided for it on 
the return side. 

To facilitate leading the paper through the machine 
when being started up an endless “ leading-through 
tape’’—in reality a fine cotton rope—is provided. 
| This tape, as may just be seen in the general view on 
page 578, is led over the drums, near one edge, and in 
| Fig, 101 is, for this part of its course, indistinguishable 





} 
| 
| 








Fig. 1022—STEAM DRYING CYLINDERS AND CALENDERS 


Leaving the last section of the drying machine, 
the paper passes round three power-driven steam- 
heated drying cylinders. The construction of these 

see Fig. 102—is, in principle, similar to that of the 
corresponding -cylinders in a Fourdrinier machine. 
Their function is to remove any moisture that may 
still be left in the paper, and to help flatten the sheet 
should it be slightly creased from unequal drying. 

Two sets of calender rolls follow—also shown in 
Fig. 102. Next these follow a slitting or ripping 
machine and a “ reel-up.”” An example of a combined 
slitting -and reeling machine and some calenders 
by the West End Engine Works Company, will be 
described in our next article. As we have already 
said, the function of the appliances named is to slit 
the web into, say, three portions and to re-wind each 
portion separately. The drying cylinders, calenders, 
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ARRANGEMENT AND DETAILS OF SIZING MACHINE 


THE WEST END ENGINE WORKS COMPANY, EDINBURGH, ENGINEERS 
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slitting machine, and reel-up, as well as the sizing tests, which might be carried out at the option of the | ploughing for winter wheat after beetroot, the leaves 
machine at the other end, are all driven by the same | entrants :-— 


engine that is used to drive the drums of the drying 
machine. In this way any speed variation at the 
engine affects all parts equally, and does not involve 
risk of breaking the web at any point. 

As shown in the Supplement, the paper, after being 
slit, instead of being reeled up, can be led directly 
upstairs to a square cutter, which cuts the material 
crosswise into sheets. The object of this is to save 
the time spent on reeling-up and to avoid the neces- 
sity of carrying the completed reels upstairs. In 
practice, however, this method of working is not 
very satisfactory, and has been abandoned. The paper 
after slitting is always reeled up and the reels taken 
as completed to the cutter, which is driven separately 
from the rest of the plant. The objections to the 
intended method of working were chiefly two. 


the first place the cutter could not be stopped when quantity, and the quality of the work done by 


it was desired to alter the length of the sheets so long | Various machines. ; 
Secondly, it dimensions of which was known, was set aside for 


as the drying machine was running. 


involved running the cutter at the same speed as the each implement. 


(5) Winter ploughing, without the digging in 
of manure to depths up to 0.35 m., with simul- 
taneous trenching to from 0.1 m. to 0.2 m. 

(6) Winter ploughing to a depth of from 
0.25 m. to 0.35 m., including the digging in of 
hidden growths. 

(7) Grubbing up meadows sown with grass or 
clover. 


(8) Trials, at the desire of those entering the. 


machines, comprising specially some of the follow- 
ing operations :—Raking, harrowing, rolling, 
and other work in connection with the growing 
and harvesting of cereals, roots, &c. 


The attention of the jury appointed to judge the 

In | trials was particularly directed to the nature, the 
the 

In each plot of land a strip, the 


The sowing of the land worked 


drying machine, and this speed in many cases was | 0M had also been carried out officially, and so as to 


too slow. 








SOME FRENCH POWER PLOUGHING TRIALS. 
No. IL 


admit of a proper comparison being made between 
animal and mechanical work, animal haulage was 
employed on the same land, and at the same time as, 
and under identical conditions with the mechanical 
methods. 

The machines were divided into three sections, in 


HAVING regard to the attention which is now being | accordance with the surfaces which they could cover 
paid in this country to mechanical ploughs and in ten hours, working to a depth of 0,2 m. in ground 


TABLE I.—Power Ploughing 
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(a) Tractor with normal adhesion. (6) Tractor hauling itself 
on a stretched cable. (c) Multiple plough with plough bodies 
forming part of machine. (d) Tractor-winder. (e) Cultivator 
with four driving wheels and plough bodies forming part of 
machine. (f) Caterpillar (Lefebvre system). (g) Cultivator 


cultivators, it may be of interest to give an account 
of some trials of various kinds of machines which 
were carried out some little time ago in France and 
in Tunis, and which were conducted in each case under 
Government auspices. 

The trials in France were made in the autumn of 
1913 at Grignon, on ground belonging to I’Ecole 
Nationale d’Agriculture de Grignon, which is in 
the department of Seine et Oise. The African 
trials took place at Chaouat, in the environs of Tunis 
in April of last year. A lengthy report dealing with 
both sets of trials appeared in the “‘ Proceedings ”’ 
of La Société des Ingénieurs Civils de France, to 
which we are indebted for the information contained ' 
in the following articles. 

The Grignon trials were divided into two categories. 
In the first category were the following obligatory 
tests :— 
(1) Winter ploughing, with a view to the culti- 
vation of beetroot, to a depth of between 0.25 m. 
and 0.35 m.—9.84in. to 13.8in.—including the 
digging in of manure. 

(2) Winter ploughing, with a view to the culti- 
vation of beetroot, to a depth of between 0.25 m. 
and 0.35 m., without the digging in of manure. 

(3) Winter ploughing in wheat stubble to a 
depth of between 0.20 m. and 0.25 m.—7. 87in. 
to 9. 84in. 

(4) Light ploughing to a maximum depth of 
0.1m.—nearly 4in.—for wheat following beet- 
root, the beetroot leaves having to be buried 
during the process. 


In the second category there were the following 





Trials in France, 





having remained on the surface of the ground. 
| ‘The various machines were apportioned the follovy. 
ing work :- 
For breaking up lucerne land: Bajac, Viltz, 
and Stock. 
For ploughing 
C.1.M.A., and Doisy. 
For ploughing wheat stubble: Bajac, Filtz, 
Benedetti, Stock, Vermond-Quellennec, nq 
C.I.M.A. 
For ploughing after beetroot: Bajac, Filtz, 
| Benedetti, and Stock. 


In the following are given particulars of the various 
machines, and in Table I. the leading results obtained 
in the trials are set out. 


oat stubble: Benedeiti, 


THe LEFEBVRE TRACTOR. 


The chassis is mounted on three wheels, two behind 
and one in front, the former being the driving wheels 
and the latter, which is controlled by a pinion and 
tangential screw, for steering. The motor (Gnome) 
has four cylinders, with diameters of 120.1. 
—4,.724in.—and a stroke of 169 mm.—6.654in. [It 
develops from 35 to 40 horse-power, and its ordinary 
speed is 900 revolutions per minute. Cooling is 
effected by water circulated by a pump, the radiator 
being of the Solex centrifugal type. The motor 
drives the axle which carries the driving wheels 
through a clutch, change-speed gear, and a single 


October and November, 1913. 
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with rigid teeth. (h) Cultivator with spring-controlled teeth. 
(7) Cultivator with flexible teeth. (K) At Grignon, la Laverie. 
(L) Trappes, Champ aux Pauvres: wheat stubble. (M) Trappes, 
la Belle Epine: wheat stubble. (N) Trappes, les Marniéres : 
breaking up three-year lucerne. (O) Grignon, allée de Thiveral : 


of moderate consistency and in good condition for 
cultures. 

Ist Section : 

2nd Section : 

3rd Section : 

The following machines were entered : 

Tractors: Lefebvre (1) and C.I.M.A.f (1). 

Tractor-winders: Bajac (1) and Doisy (1). 

Tractor which hauled itself along a cable: 
Filtz (1). 

Motor ploughs: Benedetti (1), Dubois (1), 
and Stock (1). 

Rotary cultivators: Derguesse-Tourand (1), 
the ‘“‘ Moto-culteur’’ (1) and Vermond-Quel- 
lennec (1). 

After the public exhibition and preliminary trials 
at Grignon the Dubois motor plough, the Doisy, 
Derguesse-Tourand, ‘‘ Moto-culteur,’’ Vermond-Quel- 
lennec, and Lefebre machines were, for various reasons, 
withdrawn by their entrants. The Doisy and Ver- 
mond-Quellennec machines were, however, apparently 
re-entered and the machines taking part in the main 
trials were, in- addition to them, the Bajac, Filtz, 
Benedetti, C.I.M.A., and Stock. After trials at 
Grignon these machines were further tested at Trappes 
over extended areas. The latter trials included the 
breaking up of three-year lucerne land with deep 
ploughing, so as to prepare the ground for a spring 
sowing of beetroot, ploughing wheat stubble, light 


Less than a hectare. * 
From | to 2 hectares. 
More than 2 hectares. 





* A hectare equals 2.4711 acres. 
+ La Compagnie Internationale des Machines Agricoles. 


| breaking up meadow land. (P) Trappes, Pommier des Belles 
Filles: beet ground with leaves on surface. (Q) Grignon, Cure. 
| (R) Trappes, Champ aux Pauvres: preparing wheat stubble for 

oats. (8) Grignon, ancien E : veteh field. (T) Grignon, 
| Gorge des Noyers: ground al y lightly worked. 


(chain. There is one reverse speed. The driving 
| wheel axle, which is, of course, furnished with a 
| differential gear, is arranged nearly in the middle 
| of the chassis, so as to render the wheel base as short 
|as possible, with a view to facilitating manceuvring, 
|and also to increase the adherence. The driving 
| chain is itself driven from the spindle of the change- 
| speed gear, which is at right angles to the longitudinal 
| axis of the chassis and consequently parallel to the 
| axle. 
There are two caterpillar chains, one on each side 
of the chassis and outside the driving wheels. These 
are also driven from the change-speed gear spindle 
by another chain which drives a shaft carrying a 
sprocket wheel at each end, one for driving each 
caterpillar chain. This shaft comes at the rear of 
the driving wheels. There are other sprocket 
wheels for the caterpillar chains, these being arranged 
in front of the driving wheels and being carried by a 
shaft, which is journalled in a frame. The latter is 
capable of being moved up and down vertically, 
so that the strakes which are attached to the cater- 
pillar chains may be made to press more or less deeply 
into the soil. The caterpillar chains assist the 
driving wheels in propelling the tractor. The driving 
wheels are provided with transverse strakes 4 cm. 
thick, and a central circumferential beading of a like 
height. 

The weight of the apparatus is 4329 kilos., say 
4} tons, 1304 kilos. being on the front axle and 3025 
kilos. on the back axle. Two men are required to 
manipulate the machine. The plough had three 
shares. 
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During the trials the tractor, when running free 
with the caterpillar chains raised, covered 100 m. in 
L min. 6 sec., and it consumed 2.103 kilos.—4. 635 lb. 
of benzine during a run of 15 min. 10 sec. When 
the caterpillar chains were lowered the time taken to 
cover 100m, was 1 min. 35 sec., and the consumption 
of benzine during a run of 21 min. 1 sec. was 2.005 
kilos., or 4. 42 Ib. 

Results When Ploughing. 


Lh. 13 min. 26 sec. 
1 min. 39 sec. 
1 min. 19sec. 


Duration of trial. . 

‘Vime to travel 100 m, 
Vimetakenitoturn .. .. .. . 
Mean width of ground ploughed at a 


time its. gael ® & 0.916 m. 
Width of headlands 13.62 m. 
Surface ploughed + 2706 . 895 sq.m. 
Mean depth ploughed 0.194 m. 


524.326 cu. m. 


Volume of earth turned over 
12.125 kilos. 


Consumption of benzine 
Tue C.1.M.A. Tractor. 


The tractor known as the C.I.M.A.—which is manu- 
factured by La Compagnie Internationales des 
Machines Agricoles—has a strong body carried on 
four wheels. The motor is horizontal and of the 
industrial type. It has only one cylinder, which has 
a bore of 254 mm.—10in.—and a stroke of 380 mm., 
say 14.96in. It develops about 25 borse-power at a 
speed between 240 and 290 revolutions per minute, 
and is furnished with two fly-wheels 1.33 m. in dia- 
moter. There is no special carburetter, but the fuel 
is injected into the mixer by means of a pump, and 
the gaseous mixture is sucked into the cylinder by 
the action of the piston. The excess fuel delivered 
by the pump is returned to the reservoir. 

A centrifugal governor is mounted directly on the 
crank shaft, and the feed is on the “ all or nothing” 
principle. When the angular velocity of the crank 
shaft exceeds a certain value, two weights, which are 
connected by springs, fly apart, and acting on a 
member which is formed with a knife edge, place it 
in such a position that the exhaust valve is opened 
so that there is no compression. When the speed 
falls the knife edge is released and a fresh charge is 
compressed. 

The cooling water is circulated by a pump, which 
draws its supply from a tank of 150 litres—say 
33 gallons—capacity, and the water on its way back 
to this tank is spread over a sheet of metal with holes 
in it, so that it is split up and offers as much surface 
as possible to the cooling air. 

The movement of the motor is transmitted to the 
driving wheels through gearing and a friction clutch. 
The steering—which is effected by the front wheels— 
is brought about from the rear of the vehicle by means 
of a hand wheel and chain, so that the driver can 
observe the direction taken by the tractor and the 
working of the plough. The driving wheels are 
1.80 mm.—5ft. 10in.—in diameter, and their tires, 
which have inclined strakes fixed on them so as to 
increase the adhesion, are half a metre—say lft. 7in. 
—wide. The front wheels are much smaller in dia- 
meter, and their tires much narrower. When the 
ground is very wet, the width of the tires of the 
driving wheels is made 50 per cent greater by the 
addition of extension pieces bolted round the peri- 
pheries of the wheels. The tractor measures 4.96 m. 
—say 16ft. 3}in.—in overall length, and is 2.46 m. 
—say 8ft. lin. wide. The plough usually hauled by 
this tractor has five shares, which are independent 
of one another. Each share is furnished with a lever, 
by means of which it can be raised or lowered so that 
any number of shares up to the total can be used 
according to the nature of the work. There is a 
special arrangement which permits of each of the 
mould boards raising itself when rocky ground is 
being worked in, and if an obstacle be met with. 

The tractor weighs 3860 kilos.—say 3 tons 16 ewt. 
Two men are required to work it. It took 1 min. 
47 sec. to travel 100 m., and consumed 3.720 kilos.— 
say 8.2 lb. of benzine—in 15 min. 29 sec. 

The following results were obtained in a field at 
Laverie—Grignon—on October 30th :— 

Duration of trial. . 


Time taken for 100 m. ; 
Time occupied in turning . . 





lh. 25 min. 53 see. 
2 min. 13 sec. 
1 min. 8 sec. 


Width ploughed at a time 1.42 m. 

Width of headlands .. 13m. 

Surface turned =F 3699.46 sq.m. 
Mean depth. . 0.214 m. 


797 . 666 cu. m. 
18.378 kilos. 


Volume of earth turned 

Consumptionofbenzine .. ..  .. 
On November 12th and 13th, at Trappes, the tractor 
ploughed 16,904.42 square metres of ground to a 
mean depth of 0.161 m. in 4h. 47 min. The volume 
of earth moved was, therefore, just under 2722 cubic 
metres, the consumption of benzine being 44.295 
kilos. On November 17th and 18th the tractor, 
working in a neighbouring field ploughed, to a mean 
depth of 0.201 m. an area of 9984 square metres in 
1h. 21min. The volume of earth moved was, there- 
lore, nearly 2007 cubic metres. The consumption 
of benzine was 28.49 kilos. In the first trial the 
tractor was attached to a four-share plough. It is 
recorded that the headlands were much compressed 
owing to the machine having frequently passed over 
the same ground. The ridges were very fairly well 
turned, but in places they formed continuous masses 
for lengths of from 60 m. to 90 m. © On the other hand, 


they were, in places, well. broken up. The jury 
thought that the tractor compressed the ground too 


THE Basac TRactoR WINDER. 
The Bajac tractor winder has a body very much like 


that of an ordinary motor lorry. It has a four- 
cylinder vertical motor, the bores being 110mm. 
and the stroke 150mm. It develops from 30 to 
35 horse-power at from 1000 to 1500 revolutions per 
minute. The chassis is mounted on springs and is 
carried on four wheels. The rear wheels are the 
drivers, and they are 1.5m. in diameter. The tires 
are 0.5m. wide, and are furnished with transverse 
strakes. The front wheels, which are much smaller 
in diameter, have smooth tires. When the tractor 
has to travel on ordinary roads the rear wheels are 
surrounded with a smooth metal tire. The change- 
speed gear is such that with the engine running at 
1000 revolutions the three forward speeds are 4.4, 
6.3, and 12.7 kiloms. per hour. There is one reverse 
speed. When the tractor is stationary its motor can 
work a two-speed winding drum, which is fixed 
between the two rear wheels. The drum can accom- 
modate a cable 200 m. long. 

The tractor is furnished with an automatic anchor- 
ing device, which operates in the following manner :— 
Two wedge-shaped anchor pieces are suspended, one 
on each side, from the rear of the vehicle, by means 
of flexible cables and springs. When the winding 
drum is in use, the springs are acted upon by the 
motor, and the anchor pieces fall on to the ground by 
their own weight. When it is desired to raise them 
again it is only necessary to release the springs. The 
method of ploughing with this tractor is as follows :-— 
A plough is attached to the end of the cable and placed 
in the position from which it is desired it should 
start. ‘The tractor then advances at a speed of about 
10 kiloms. per hour, paying out as it does so the 200 m. 
of cable. When it has advanced the necessary dis- 
tance the anchor pieces are allowed to fall and the 
winding drum is put into gear, with the result that 
the plough is drawn towards the tractor. This 
process is repeated until the end of the furrow is 
reached. When this occurs the plough is reversed, 
the tractor turns round, and the operations are 
repeated in the opposite direction, a second furrow 
being made parallel to the first. The plough can be 
hauled at speeds of 3 and 4.4 kiloms. per hour with 
the engine running at 1000 revolutions per minute, 
according to the ratio of gearing used. The weight 
of the machine is 4329 kilos.—say 4} tons—of which 
1304 kilos. is on the front wheels and 3025 kilos. on 
the rear wheels One driver and one labourer are 
required to work the tractor. 

When running free the tractor travelled 100 m. in 
28 sec., and consumed 2.448 kilos.—say 5.4 lb.— 
of benzine in 10 min. 54sec. In a second trial 100 m. 
were covered in 19 sec., and 1.318 kilos. of benzine 
were consumed in 5 min. 54 see. 

The machine was tested at Grignon, and the best 
results achieved were as follows :— 

l hr. 34 min. 
100m. in 1 min. 9 sec. 


Duration of trial 
Speed of plough 


Time taken to couple plough to 


eee ee ee ea ere 38 sec. 
Mean width of ground ploughed 1.178 mn. 
Width ofheadlands .... .. 12.72 m. 
Total surface ploughed 4853.28 sq. m. 
Mean depth of furrow 0.2111. 


1023. 556 cu. m. 
25.755 kilos, 


he double-ended type with 


Volume of ground turned . . 

Consumption of benzine 

The plough used was of t 
three shares. 

The judges noted that the ridges were well turned 
and did not show any large lumps. The work was a 
good deal better done than was the case with that of 
other machines in the same ground. 

In a further trial some very satisfactory results 
were achieved. A three-gear lucerne field had to be 
ploughed deeply for the growing of beetroot. A two- 
share plough was used, and the depth was 0.4m. The 
ground was made much lighter and left in excellent 
condition for the winter. None of the herbage 
originally on the surface was left visible. 








OBITUARY. 
ROBERT SAMUEL LLOYD. 


WE have just received from Hayward-Tyler and Co., 
Limited, of London and Luton, with a request for publica@ 
tion, the following notes of the career of the late Mr. 
Robert Samuel Lloyd, who, to the deep regret of a very 
large circle of friends, died on September 23rd last :— 
A well-known figure among London engineers passed 
away at the death of Mr. Robert Samuel Lloyd, one of 
the directors of Hayward-Tyler and Co., Limited. Mr. 
Lloyd, who was a member of the Institutions of Civil 
Engineers, Mechanical Engineers, Naval Architects, 
Electrical Engineers, and Water Engineers, was born 
in 1856. He was son of William Lloyd, M.D., of Bir- 
mingham, whose father was head of Lloyd’s Bank in that 
city in the early part of last century. He began his 
education in engineering in Switzerland and ‘gained further 
experience at works in Wednesbury. In 1877 he joined 
Hayward-Tyler and Co., the two partners in that firm at 
the time being Mr. Robert Luke Howard and Mr. Eliot 
Howard, both of whom stillremain directors of the company. 
Mr. Lloyd was for many years managing partner of the 
works at Luton, which were greatly extended under his 
supervision. He designed and carried out many important 
installations of both pumping and electrical machinery 
for home and abroad, and took an active part in the 
various institutions to which he belonged. He was 
also well known and much respected at St. Albans; where 








THE CORROSION OF METALS. 


A MEETING of the Faraday Society was held at the 
Institution of Electrical Engineers on Wednesday, 
December 8th, when a general discussion on “* Corro- 
sion’ took place. Sir Robert Hadfield was in the 
chair, and opened the debate with a brief address, 
of which we give the following réswmé :— 
sin the presentation of this symposium of papers 
on the interesting subject of “‘ Corrosion,” it can be 
quite correctly stated that there is no more important 
subject than this study of man’s fight against Nature, 
whether on land or sea. It has been estimated that 
the losses of the iron in the world by corrosion amount 
to hundreds of thousands of tons annually. Man at 
great pains smelts the iron ore taken from Mother 
Karth and produces what is termed “ metal.” Nature 
immediately sets to work to destroy man’s handiwork, 
and except in certain favoured spots of the world she 
generally conquers; at any rate, this is so in our 
northern climes. 

In a general way it may be stated that the following 
are the types of corrosion usually met with: (a) 
corrosion from ordinary atmospheric effects; (6) 
corrosion from special atmospheric conditions, for 
example, in manufacturing centres whe e the air is 
less pure; (c) corrosion in special media, such as 
gases, acids or other liquids ; (d) corrosion by heating 
effects—this is usually termed oxidation, but it is, of 
course, more or less corrosion. Losses by rust, 
oxidation and even erosion may all be considered 
part of the same genus “corrosion,” that is, the 
results obtained from each of the types named are 
governed by the same or, at any rate, similar laws. 
Studies of the alloys of iron by which corrosion can 
be governed or corrected and conclusions arrived at 
as to the kind of alloys, whether of iron or other metals, 
which best resist this deterioration are to be en- 
couraged, and should be of great service to mankind. 
Any of us who can, therefore, add to the life of iron 
and steel in its forms and uses will be a public bene- 
factor, and although the present supplies of iron in 
the world are of enormous variety and extent, a time 
will eventually come when probably the iron of the 
world will have to be more carefully husbanded than 
now, when evidence of much waste of the metal is 
rife on every hand. 

The contributors this evening represent those who 
have carried out special investigations on this import- 
ant question of corrosion and corrodibility, especially 
with regard to iron and steel. We have to-night 
excellent papers by Dr. J. Newton Friend, by Dr. 
C. H. Desch, by Mr. Leslie Aitchison—one of Dr. 
Arnold’s demonstrators in the Applied Science Depart- 
ment of the Sheffield University, who has submitted 
a most thorough and exhaustive paper on his re- 
searches, and in connection with which Part IL. of 
his paper, read before our Society in May last, should 
be considered—also by Messrs. Lambert, Whyte, 
Gibbs, Philip and others. We are much indebted to 
each one of these authors for the trouble they have 
so kindly taken in presenting the results of their 
interesting labours, specially in this time of national 
stress when our thoughts are so much engaged in 
sterner matters. I may add that at the present time 
Dr. J. Newton Friend, from whom this evening we 
have a most interesting paper, and I are engaged on 
several important researches on the corrosion of a 
large number of different kinds of steel and its alloys. 
We are submitting specimens comprising most of the 
special alloys I have produced during the last twenty 
years to a full and exhaustive examination as to 
their corrosive qualities, the results of which we hope 
before long to give to one of the scientific societies. 

Exaggerated claims were made a few years ago 
that nickel steel would resist corrosion. No doubt 
if the metal is present in high percentages the product 
is more highly resistant, but in the end it will also 
corrode, and quite badly. Moreover, as regards 
ordinary commercial nickel steels of lower per- 
centages, whilst they show somewhat lower corrosion, 
it is found that when deterioration once commences 
corrosion continues at not much less rate than in 
ordinary steel. The late Mr. T. Andrews, F.R.S., 
made many exhaustive researches on this subject, 
some of them abstruse, perhaps, but those who are 
interested in this matter can with advantage refer 
to his work. 

A special alloy, known as ‘Stainless Steel,’ has 
recently come before the metallurgical world. Great 
eredit is due to Messrs. Thomas Firth and Sons, to 
Mr. H. Brearley and others for the work they have 
done in this matter. In this connection, reference 
may be made to some experiments by the author of 
this communication, carried out in 1892. In his 
paper on “Alloys of Iron and Chromium,” read 
before the Iron and Steel Institute in 1892, it was 
pointed out that an alloy containing about 9.18 per 
cent. of chromium and .71 per cent. of carbon showed 
a loss of 5.64 per cent. after being immersed for 
twenty-one days in sulphuric acid of 50 per cent. 
volume, compared with 44.7 per cent. loss of wrought 
iron. On recently referring to a number of the test 
bars prepared in 1892, and tested in connection with 
the research above mentioned, it was found that the 
specimens containing the percentages of chromium 
in question, and particularly specimens Nos. 1176M 
and 1177M, were on the whole quite bright and prac- 
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he lived for many years. 





dically free from rust. This specially applied to 
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No. 1177M, further information regarding which is 
given later on in these remarks. 

The foregoing is remarkable confirmation of the 
importance of chromium in this particular percentage 
combined with iron, conferring upon such an alloy 
practically freedom from ordinary rust or corrosion 
properties compared with ordinary iron and steel. 
No special care was taken with the test bars in 
question. They were filed away in our research 
laboratory in Sheffield and had never been touched 
during this interval of time, namely, about twenty- 
three years. It will be thus seen that the author 
produced an alloy of iron and chromium offering 
great resistance to corrosion, and somewhat similar 
to the “ Stainless ’’ steel previously mentioned. 

With reference to the interesting material of the 
kind to which the term “‘ Stainless ” has been given, 
Table I. gives the analysis and mechanical tests 











TaBLe I.—Mechanical Tests on Steel of the Type known as ** Stainless.” 





{ 
bending angle of 104 deg. before breaking. The | renderings of papers written by them. That by Dr 
material requires considerable care in forging and | Friend was printed in our last issue. i : 
rolling, but there is no doubt an important opening | Sir Robert Hadfield said that as these papers were 
could be found for this valuable product, of which | all on the corrosion of iron and steel, it would perhaps 
probably this present paper is the first to put before | be best to take the discussion upon them before 
the world full and detailed information as regards:its | dealing with the papers connected with non-ferrous 
composition and mechanical qualities. metals. He then called upon Dr. Rosenhain to open 
Rather singular to say, this steel does not show | the discussion. 
satisfactory corrosion resistance in 10 per cent. Dr. Rosenhain said the question of corrosion vag 
sulphuric acid solution. The alloy steel containing | undoubtedly one of the most serious problems w hich 
10 per cent. shows a loss of 18 per cent., and that with | had to be faced: The seriousness of it was improssed 
15 per cent. chromium a loss of no less than 33 per | upon him last year in connection with probably the 
cent. This is excellently shown in Tables V. and VI., | longest water pipe in the world, namely, in Western 
also Fig. 13, of Mr. Aitchison’s paper, Part I., on | Australia, which supplied the goldfields of Kalgoorlie, 
‘* Experiments on the Influence of Composition on the | and corrosion in a steel structure of that kind was a 
Corrosion of Steel,” read before this Society in May | serious matter. In that case, water was being dealt 
last. In my own laboratory these tests have been con- | with which had a particularly strong action on iron 
firmed. It would therefore be well, in order to deter- ' and steel. Referring to remarks made by the President 





Corrosion test. 














Analysis. Tensile test. Shock test. 
Steel No. | Treatment. | “©” nick. * No ” nick. — Ball test. 21 days in 50% solu- 
Si. | Mn.} Cr. | Co. | Fe. | E.L. | B.L. | Elong.| R.A. ~~ -- | tion of H,SQ,. 
| tons. | tons. % % Kgm. | Angle. Kgm. | Angle. Loss in grs. per sq. cm. 
—_—— ——_ ————_ $$} gj __ | -—_—_} = See Benes Se = ——— ao BES seein piston atta 
j OvuTSIDE MAT|ERIAL, | | Scleroscope. Mohs. 
2498 28 (i. OL 12 | 12.7 45 | 86.6 | Blade bent through) angle jof abo ut 25° |before breaking 32-80 | 6 
| | | Too thin for ball tejst. Easily 
} | fileable. | 
| | | | |255 on shock,! 
2498A} .35 | — | — -- — | — | 775° (F.)t —j— — - 4.7 as° - - + 600 on bar as 
| | | received. 
| MATERIAL MADE BY HApFiecp. On 
| shock. 
| { Cast 1100° Air 14.5 | 37.6 | 29.5 | 54.9 2.6 6 42 115° 163 
3432 «35 | — | — | 11.66) — I, _ 775° (F. | * Ball tests. 
| | Forged 775° (F.) 28 =| 44.5 | 27 51.6 5.1 16° 29 104° Ingot. Bar. 185 
j(Cast_ 1100° Air | 34 | 51.4 | 12 13.7 2.6 5 7 18° | As cast.) 4, forged myst 
3433 44] — | 10.14 | 9 sage eae | eee wn. } As forged. 046 
|| Forged 775° (F.) 33. | 49.4 | 13 26.7 3.5 10 31 78° 600 J Si 212 775° (F.) = -.037 
| ° 1100° | 
| Air 
645 
} | | (Cast 1100° Air | 14 |} 34.6 | 32.5 | 59.3 3.1 10° 54 127° 146 
oua3-3 | 204. — | = 1 2288): 775° (F.) Unbr. 
{ | \ Forged 775° (F.) 27.5 | 42.3 | 29 | 61.5 12.5 44° 51 135° 177 
Hardness No. 
(775° quenched in oil Sis? eet 
* Further ball tests on steel No. 3433. The samples} 775° water .. .. 328 + “EF” =< cooled in furnace. 
were }in. sq. by 1 }in. long (sin. ground off surface) | 830° » oil pia aan 
. 830° water... .. 324 


upon ancient specimens of iron and steel, possibly 


carried out by the author on similar material made | mine whether high chromium steels are adapted for | 
It will be noticed that the carbon is much | resisting corrosion—for example of, say, sea water | 


by hin. 


lower than in the chromium iron alloys produced by | for parts of dock gates and elsewhere—that full and 


him in 1892. This new steel, which has been used for | proper tests should be first carried out, for example, in | 


table cutlery, is stated to neither rust nor tarnish | sea water and other media. 

in contact with food or acids. It is now making| The author, in order to determine the corrosion of 
great headway. The author believes that cutlery the metal chromium itself, experimented with a 
manufacturers are making use of it on quite a large | number of specimens of metallic chromium contain- 
scale, for, although the cost is considerably more than | ing 99.35 per cent. chromium. The results show that 


knives made from ordinary steel, it is much superior | this metal is readily soluble in dilute and strong | 


the owner of them might be warned a little as regards 
| their corrosion-resisting properties. It was true that 
they had lasted well enough in Egypt, but would 
they last so well in London? He himself had a 
| number of specimens of ancient iron from Adams 
Peak in Ceylon, from the chains which assisted the 
pilgrims of the olden days to climb the mountain. 
They were worn round and smooth, and apparently 
uncorroded. He had cut a section, and had found 


in its anti-corrosive qualities. 
A short time ago the author had some interesting | 


correspondence with Sir John Wolfe Barry, F.R.S.,| and strong sulphuric acid. To this information may 


who asked him what he considered to be the value of 
this high chromium steel as to its practical applica- 


tion, and whether it could be used for parts of dock! before the world in any previous records. 


TaBLe Il.—Representing the Hadfield Tests compared with those of Dr. Cushman. 


that in the air of his laboratory—which was as 
pure, if not purer, than most London air—it rusted 
very badly. The same thing had happened whenever 
ancient iron was exposed to modern air; the two 
did not agree. Perhaps the owner of the Egyptian 
specimens might be induced to cut a small piece off 
|for testing in this way. He believed that ancient 
iron when first made contained a great deal of cinder, 
and possibly these layers of cinder were nearly, if 
| not quite, continuous in places. The iron corroded 
| down to these layers and then stopped. In the chains 


hydrochloric acid; insoluble in dilute and strong 
nitric acid; soluble and slightly soluble in dilute 


be added the following interesting data, which, as 
far as the author is aware, has not yet been put 
The 


Dr. Cushman’s tests. Hadfield’s tests. 











Analysis, SS EEES EEG ——_—_— | . : as 
per cent. 20% acid. 125% acid| 60% acid. | ~ had — hs ec the case oe! one or “hd 
No. | Heating and cooling Castor lhour at 20°C. 1} hours.) 20 and 21 days. | Fae 6 outsi 6 a ace be man 4 y Guten ace 
- —— — treatments. forged. | ; | of cinder protecting © iron neath. erwise 
Loss per | % loss. Loss per | Loss per| % loss. | there was no magic about this iron at all. It had 
Pe Si Mn Cr. Ni sq. cm., 8.C.I. sq. em., | sq. cm.,| §.C.1. . ee 
grms. = 100. grms. | grms. | = 100, | been protected by the circumstances of the case, 
ee eee eneees Ae kiaay omnne eke Wome — | and under modern conditions corroded just as badly 
cas ageee Wappen Cees: Were Names Fi acti le ne LS wp Bs - Forged . .0034 100 ~—__| 0492 | 100 | as modern iron. He believed the resistance to corro- 
1618-2 | .54 -16 | 1.03 — — 940° oil, 615° W. Cast -0042 125 pod | .0763 155 | sion of the so-called ‘“‘ Stainless ” steels, also referred 

| .0124 | . ° 
1795C | .30| — | .40/ 1.81 | 3.47  1050° air, 745° is Bey -- Cast -0027 | 76 0096 | 0474 96 8 od nw tage teen to roe — quite 
745-660° W., 580° W. ... ependent upon surface condition in the same 
580° wo 580° aed w. way. He had had occasion to examine a steel of a 
ad ~ w.. 615° W. ; somewhat similar type of American origin. This 
2020L | .28 | .19 | 1.40; — — 940-505, 725° F. Cast 0044 129 rie 0432 88 had been sent over as a rustless steel, but he had had 
2228 | .52/| .05 06; — —  1100° air, 775° F. Cast - 0042 125 -0162 | a. ot \ 72 to scrape the rust off the surface before he could 
. , ee examine it. Nevertheless, a polished specimen of 

222 } -52 | .05 - 06 = — 940° oil, 615° W. Cast 0042 125 ; 0120 | .0632 108) . ’ > ‘ 

8 | 5 5 j 40° oil, 615 ‘as 5 pee Be 73/ 8° | that steel remained absolutely bright and untarnished 
2229 |_:~.29 31 48 = — 900° oil, 790° F., 540° F...| Forged 0036 106 -0103 | .0358 73 for months, yet when the surface was roughened it 
-0132 | rusted. Thesurface condition played a very important 


*“* W ” = quenched in water from the temperatures given. 
+ ““F” = cooled in furnace from the temperatures given. 


gates and other purposes, where corrosion is very 
considerable ; also could it be produced in the form 
of plates, angles and other products. 

In Table I. will be found a considerable number of 
mechanical tests on this particular steel. The elastic 
limit and tenacity vary according -to the heat treat- 
ment. The elastic limit of the forged material is 
high, varying from 28 to 33 tons per square inch, 
breaking load 44 to 50 tons; the elongation is 
excellent when the material is annealed, being as 
high as 27 per cent. on 2in., with a reduction in area 
of 50. per cent. The ball hardness in this case is 185. 


As shown in the table, a forged bar of this material 
after being annealed would give a drop tup test of 
no less than 29 kilos.—Frémont system—with a 














sr VIS part, and he was inclined to speculate about it, and 
suggest that the surface amorphous layers possibly 
contained a protective element. He was extremely 
interested in both Mr. Aitchison’s papers, and there 
were one or two things which were suggestive. The 


metallic chromium would not forge at low or bright 


red heat; it was not attracted by a magnet. After 
heating to bright red heat and quenching in water, 
it was still not attracted by a magnet. The hardness 
was about the same as before the treatment ; that is, 
in all cases the metallic chromium was fileable. 

Not long ago the author carried out in collaboration 
with the well-known American scientist, Dr. Allerton 
S. Cushman, who has made such a long and exhaustive 
study of corrosion tests, the following experiments, of 
which particulars are now given for the first time. 





After the presentation of this address Mr. Leslie 
Aitchison, Dr. Friend and Mr. 8. Whyte gave brief 


decrease of corrosion with the increase of carbon up 
to 0.35 or 0.4 per cent. was extremely interesting. 
It was, he believed, the second property of steel 
which reached a critical point at that concentration. 
Benedicks had pointed out another, namely, that it 
was the concentration at which the transformation 
into beta ceased. He merely drew attention to tho 
coincidence. Mr. Aitchison had also referred to 
inter-crystalline cement, and the work which he and 
his collaborators had been doing led him to attach 
some weight to that hypothesis, although there were 
difficulties. The author stated that the grain size 
had no relation to corrosion, yet corrosion was caused 
by this inter-crystalline cement, whatever it might 















Dec. 17, 1915 


THE ENGINEER 


573 








be. These two things were not quite compatible, 
pecuuse if this inter-crystalline cement caused corro- 
sion, there should be a relation between grain size 
and corrosion. Mr. Whyte’s evidence to some extent 
supported this, but he was rather afraid of that 
evidence because he did not know whether the 
material was in the normal state or whether there 
was a burning action resulting in a chemical change 
which might have played some part in the phenomenon 
which Mr. Whyte had observed. He would like to 
seo the actual micro-phetographs of the two pipes. 
It was, however, an interesting and unique case. 
Finally, all laboratory experiments on corrosion had 
to face this criticism, namely, that it was only possible 
to work on the beginning of corrosion. That was 
probably the greatest objection to the electrolytic 
theory of corrosion of Cushman and Walker, and steel 
which was reluctant to commence corrosion might yet 
corrode very quickly once it had begun. Some nickel 
steels behaved in that way, and it was necessary to 
be cautious in drawing conclusions from these 
experiments. 

Sir Robert Hadfield, speaking with regard to Dr. 
Rosenhain’s reference to the corrosion of ** Stainless ”’ 
steels, referred to the information given in his own 
paper of the two specimens Nos. 1176M and 1177M, 
which thoroughly confirmed what Dr. Rosenhain 
had said, namely, that a roughened portion was 
much more inclined to corrosicn than a smooth 
portion. 

Mr. L. Pendred, Editor of Toe ENGINEER, said that 
some three years ago, in conjunction with Mr. 
Harbord, he undertook a series of tests on a con- 
siderable scale. Most tests on corrosion had been 
carried out by laboratory methods, but the object 
in the series to which he referred was to conduct tests 
on what might be called commercial or industrial 
lines. They took large pieces of steel, in most cases 
12in. square, and left them in the condition in which 
they were received from the makers ; the mill scale 
was not removed. The steels taken were made 
by four different processes: basic Bessemer, acid 
Bessemer, acid open hearth and basic open hearth. 
They also took iron from two makers, namely, Low- 
moor and Roundoak. Three plates of each kind 
were exposed under different conditions. They 
wanted to find out, as Dr. Friend had asked, whether 
any particular kind of steel made by any particular 
process would be more resistive under certain con- 
ditions than others. A set of plates was exposed on 
the roof of Cannon-street Station, another in sea 
water at Southampton, another in the Thames at 
Marlow, and another—a somewhat severe test—in a 
length of tunnel on the South-Eastern Railway ; 
another set was exposed to exhaust steam, and finally 
a number of plates were exposed to London air on the 
roof of Mr. Harbord’s office. Thus these experiments 
were on totally different lines from those usually 
adopted, and some mention of the results might be 
interesting, but the intention was to offer a longer 
paper to the Iron and Steel Institute at some fyture 
time. Every individual plate was analysed carefully 
by Mr. Harbord, and the analysis had been preserved. 
It was hoped that by using plates of this large size, 
namely, 12in. square—some being jin. thick, others 
jin., and others less—-that any small errors in weighing 
would cancel themselves out. The results were 
absolutely inconclusive. It was hoped to find that 
either acid open hearth, or acid Bessemer, or basic 
Bessemer, and so on, might be more resistive to 
corrosion than any other kinds of steel. This they 
had been totally unable to find. The results on the 
average showed that all steels were about equally 
resistive, and that iron was no better and no worse 
than steel. It was found that one make of acid 
Bessemer was bad, whilst another acid Bessemer was 
very good. One acid open hearth gave equally good 
results with a basic Bessemer, whilst one make of 
basic Bessemer was a good deal worse than another 
make. One make of iron gave excellent results, 
whilst another was nearly at the bottom of the lists. 
The conditions under which they were exposed also 
led to some curious and interesting results. Thames 
water had very little corrosive effect. (The President : 
‘Hear, hear.’’) London air was fifteen to twenty 
times as bad as water, and even surpassed sea water. 
The plates which were exposed to steam were placed 
in a large tank through which exhaust steam was 
sent for the greater part of a week, and cut off every 
week-end. The plates were left in the damp atmos- 
phere which collected at the bottom of the tank, and 
one would have thought there would have been 
serious corrosion. As a matter of fact, some of the 
plates showed no corrosion at all. Tho difference 
in them could not be weighed, whilst, on the other 
hand, the nickel steel went to pieces rapidly. In 
some cases corrosion began very quickly, whilst 
others lasted for three years under these conditions 
without practically any loss. In the tunnel, which 
Was & very severe test on account of the gases from 
the locomotives and the damp, all the plates gave 
Similar results, and there was nothing to choose 
between iron and steel. Exposed to water, iron was 
no better than steel. He gave these brief notes on a 
series of experiments which took three years to carry 
cut in the hope that they might interest the meeting. 
 Drotee Lowry referred to a test of nails in water 
in a beaker with filter paper above them; the 
interesting point was that all the rust was on the 
top of the filter paper, and not on the nails at all. 





Mr. Dismore suggested that corrosion should be 
dealt with, not as taking place from the outside to the 
inside, but from the inside to the outside. He 
claimed to have proved it possible to convert cast 
iron, with a high percentage of carbon, into steel 
which was practically non-corrodible. A cast iron 
plate having a tensile strength of nine tons had by 
an electrolytic process of his own been converted into 
a metal having a tensile strength of 45.1 tons. He 
showed a number of specimens and mentioned that 
tests carried out by Messrs. Riley and Harbord and 
Messrs. D. Kirkcaldy and Sons confirmed what he 
had said. The Germans had already begun to work 
in the direction he had indicated as regards corrosion, 
and it was the knowledge of this that had induced 
him to hurry up and patent the process he had 
mentioned, and which he had hit upon accidentally. 
It was possible to take a plate of cast iron which 
could be corroded with rust in a matter of three 
hours, yet specimens of the same material after 
treatment by his process had been left lying about 
for several years and nothing had happened. A 
number of specimens were exhibited, and the process 
was explained as an electrolytic one. The result he 
had mentioned could also be confirmed by Sir Robert 
Hadfield. 

Sir Robert Hadfield explained that he could not 
in any way vouch for the results. It was a very 
important experiment, and he did not know the value 
of it. There were many eminent scientists present, 
and he would like them to hear about it. Mr. Dismore 
had sent him two specimens, one before and one after 
treatment. There was high silicon, high phosphorus 
and high carbon. One specimen was unquestionably 
cast iron. After analysis it was found that the graphitic 
carbon had disappeared. There was 0.35 carbon 
left, but the phosphorus had also to a large extent 
disappeared. This seemed beyond the ken of man, 
and that was why he left it to Mr. Dismore to make 
his own explanation. Could he explain the method ? 

Mr. Dismore said the method had come to light 
accidentally in the course of working the process known 
as black nickelling. He was testing a liquid which was 
to be used in filling in the pitted marks in planished 
iron electrolytically. A piece of cast iron was placed 
in the liquid, and subjected to a current. It was too 
large, and he took it out and put in a vice to break 
it with a hammer. To his great surprise, it bent 
instead of breaking. Since then further pieces had 
been tested, and Messrs. D. Kirkcaldy had given 
certificates of tests they had carried out. One of 
these stated that the cast iron had a tensile strength 
of 9.9 tons, but that after treatment this was increased 
to 35.1 tons, with 15 per cent. extension in four 
diameters. The appearance of the fracture was 
silky. An analysis by Messrs. Riley and Harbord 
showed that a specimen before treatment had 3.044 
carbon and only 0.150 after treatment. The graphitic 
carbon before treatment was 2.734, after treatment 
nil. The combined carbon before treatment was 
0.320, after treatment nil; silicon, before 3.29, 
after 0.021; sulphur, before 0.076; after 0.092, 
a slight increase; phosphorus, before 1.619, after 
0.092; manganese, before 0.317, after 0.585, this 
increase he could not account for; nickel before, 
0.042, after 0.040. His experiments had proved 
beyond doubt that the centre of the material was 
attacked first, and that the corrosion worked out- 
wardly from the inside. * 

The President: Can you give us the specific gravity 
before and after treatment ? 

Mr. Dismore: Not at present. 

Mr. Arnold Philip said that in speaking of ordinary 
tap water, he presumed ‘Mr. Aitchison was referring 
to Sheffield water, which was very soft. (Mr. 
Aitchison: ‘‘ Yes.”) Considerable trouble often 
occurred in ordinary tap water in the South, which was 
hard and chalky. Dr. Friend and Mr. Aitchison used 
different units for measuring corrosion ; there seemed 
to be as many units as there were investigators, and 
it would be extremely desirable to have some standard 
method. 

Mr. Aitchison, replying to Dr. Rosenhain as to the 
question of grain size, said he quite appreciated that 
if grain’ size increased the quantity of inter-granular 
cement, there should be a definite increase in the 
corrosion. His only defence was that he did not 
think Dr. Rosenhain or his collaborators had dealt 
with inter-crystalline material except in pure metals 
or solid solutions. His own experiments were con- 
ducted with materials only one of which out of 
seventy-four was a pure metal. All the others con- 
tained some quantity of carbide, and it was not right 
to compare the two. 

Dr. Friend, replying, said it had been pointed out 
by another investigator that possibly a reason for 
ancient iron being apparently incorrodible was that 
stone anvils were used, and some particles of the stone 
had got into the steel and gave a silicious coating. 
The iron he had referred to was Kahlbaum’s elec- 
trolytic. As to the necessity of a standard method 
of measuring corrosion, he thought his own of taking 
a constant of 100 was the simplest. It was then easy 
to arrive at a corrosion factor for metals that corroded 
more quickly or less quickly. The same constant of 
100 could also be applied to pitting, whereas Mr. 
Aitchison’s method could not. 

A hearty vote of thanks was accorded to the authors 
of the papers. 

Papers dealing with Non-ferrous Metals were then 





taken. One was by Mr. Arnold Philip, another by 
Dr. Desch and a third by Mr. Gibbs. 1n the absence 
of Dr. Desch, his paper—which we shall reproduce in 
a future issue—was not read. 4 

Professor H. C. H. Carpenter said he thought Mr. 
Philip’s hypothesis quite untenable. The paper 
stated ‘‘ both the alpha and the beta phases of brass 
consist of solutions of zine in copper, and no evidence 
of any chemical combination between the two elements 
is known to exist.” Reference was also made to some 
work of his (Professor Carpenter) upon the nature of 
the beta constituent, but~he wished to make it 
clear that what he was going to say had no relation 
to this work, which was still not generally accepted. 
He confessed he rubbed his eyes when he read the 
above sentence in the paper, because it was clearly 
wrong. Mr. Philip’s view would be tenable if we had 
a continuous series of solid solutions between pure 
copper and pure zinc ; if we had an ordinary curved 
surface, one liquidous and one solidus. There was, 
however, a liquidus with six branches, namely, six 
phases separating from the liquid. What was the 
reason for the separation of these phases ? Tammann 
held the view that for every phase that separated 
from the solid there must be an inter-metallic com- 
pound as its basis. That was intelligible even if it 
were not generally accepted. It appeared to him to 
be highly improbable that minute particles of zinc 
and copper could exist side by side in a 70/30 brass, 
when the system was so complex. His own view was 
that in the condenser metal with which both Arnold 
and Gibbs were dealing, the compound Cn,Zn,, whieh 
corresponded with pure gamma, and which was 
admitted as existing, was the predominant one, and 
he did not think there was metallic copper or metallic 
zinc. Owing to the complexity of the diagram, Mr. 
Philip’s view was extremely improbable. He was 
sorry Mr. Gibbs appeared to have changed his view 
with regard to this since the paper was written. The 
paper said: ‘‘ A general consideration of the fore- 
going facts conveys the impression that a solid solu- 
tion of zine and copper is intermediate in character 
between a physical mixture and a chemical com- 
pound,” and he was more disposed to agree with that. 
This seemed to him a very much more probable 
hypothesis with regard to the. nature of the alloy 
existing in condenser metal. 

Professor Huntington supported Professor Car- 
penter’s view. 

Dr. Rosenhain said he was induced to agree both 
with Professor Carpenter and Mr. Philip. The whole 
of the difficulty turned upon the conception of what 
an inter-metallic compound was. If we could imagine 
that an inter-metallic compound was a crystal built 
up of molecules, then. Professor Carpenter’s view 
was the one he should adhere to; but Bragg’s recent 
work had completely altered the aspect of matters. 
It had yet to be proved that such a thing as an atomic 
couple could exist or could raise a current at all. 
The theoretical conception was possible as far as it 
went, but he was afraid it did not go very far, and he 
was inclined to doubt whether currents could be set 
up in that way at all. It sounded a little unlikely on 
the face of it; but we did not know definitely what 
the nature of an inter-metallic compound was. 

Mr. Gibb said Mr. Arnold had traced the analogy 
between an atomic zinc and copper couple, and pieces 
of zinc and copper in contact. When a piece of zinc 
was in contact with copper, the zinc dissolved far 
more quickly than when it was pure, and out of 
contact with copper, and the copper did not dissolve 
at all. Therefore if the zinc and copper alloy were 
sufficiently close to form a series of couples, they 
should behave like a couple, and a solution of zinc— 
not copper—should be obtained. The facts, however, 
were these. Zinc in brass dissolved less rapidly than 
pure zinc. Copper dissolved normally as fast as the 
zine, and the E.M.F. of brass in sea water resembled 
that of copper rather than zinc, whereas a mixture of 
zine and copper had the same E.M.F. as pure zinc. 
Therefore if zinc and copper couples did exist, they 
must be very seriously modified. It was very hard 
to conceive an atomic zinc-copper coupte. 

Mr. Philip said he did not put it forward as proved 
to demonstration that there is a zinc-copper couple. 
He only put it forward as a matter to consider. At 
the same time, he did not see how the corrosion could 
be explained unless it was assumed that the corrosion 
of such a material as copper was in some way a 
question of couples of copper and copper in different 
conditions. All he could say was that the facts he had 
went to show that something in the nature of electro- 
lytic corrosion was taking place. 

Mr. Elliott Cumberland then gave a demonstration 
of the Cumberland electrolytic process for preventing 
corrosion on all metals immersed in liquids. This 
process was described in THE ENGINEER of June 20th, 
1913. 

A hearty vote of thanks to the authors concluded 
the meeting. = ae 








Tue first four locomotives used in Queensland bore 
names as well as numbers; then the practice of giving 
names was dropped. Colonel Chas. Evans, the Railway 
Commissioner, has now revived the naming, and the 
two latest and largest locomotives have been called ‘“ Sir 
William MacGregor” and ‘“‘ Lady MacGregor.”’ as a com- 
pliment to the late Governor and his wife, who, during 
their term of office, endeared themselves to the people of 
Queensland, 
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THE SMITHFIELD CLUB SHOW. 
No. IL* 


CONTINUING our description of the exhibits at 


claimed for the brakes are (1) maximum brak 
effort applied at the safest points, and (2) equa 
pressure over the whole of the braking surfaces, A 
description of the road wheels was given in our descrip. 


| top ends of which are attached to the ends of the 
| laminated springs by joint pins. The spring boxes 
| can be adjusted horizontally to suit the driving chain 
| adjustments by means of the screws X, and vertical 


ing 


the Smithfield Club Show, we come to a new | adjustment can be made by means of the nut T | tion of last year’s Smithfield Club Show. 
type of steam wagon with a capacity of five which is locked by the cap U. The latter adjustment Briefly, the wheels—see Fig. 14—are of the com. 
tons which was exhibited by Robey and Co., | is necessary to allow for variation in the deflection of | posite type, the rims and centres being of cast steg| 


of Lincoln—see Figs. 8 and 9. 


fixtures. 


tightening the chain is fitted. 


the plunger A—Fig. 10—and gland, due to the angu- 
larity of the excentric, the plunger is supported at | 
its top end. The valve box D can readily be removed '! 


It is fitted with 
a locomotive type Belpaire boiler, a chain drive to | 
the hind wheels, a superheater and feed-water heater, 
and the design embodies a number of interesting 
The feed water is supplied to the boiler by | 
a geared-down pump of ample capacity, driven from | 
the countershaft .by a multiple link silent chain. | 
The speed of the pump is reduced to 40 per cent. of | 
that of the engine, and a simple arrangement for | 
To minimise wear on | 


the springs and to prevent the frame bumping on | with wood felloes interposed. Since the 1914 Show 
the stops as a result of any weakening of the springs or : 
excessive loading. When the screws X are slackened 
for horizontal adjustment the spring brackets are 
slackened and the slotted holes enable the brackets 
to be moved and the nuts are then tightened. The 
provision of the shock absorption springs Q ensure ‘ 
easy riding. Tests on these motor wagons fitted 
with the spring mountings indicate that with ordinary 
steel-tired wheels higher speeds than usual can be 
| attained without detrimental results to the wagon 
or its load. In Fig. 13 the winding drum, which 
carries fifty yards of rope, is shown at R, and it is 

















Fig. 8—ROBEY’S 


without breaking any joints. Onits way to the boiler 
the water passes through a feed-water heater. 

When the vehicle is descending gradients, the 
differential may be locked from the foot plate without 
stopping the wagon by simply depressing with the foot 
a spring control catch C—Fig. 11. The foot lever D 
is thus released and moved upwards by the spring E, 
with the result that the cross shaft F and the lay 
shaft G are rotated, and a fork presses clutch J 
against the differential centre K. The clutch J has 
two arms which are driven by lugs on the bevel wheel, 


and these arms are pressed into corresponding recesses | 


in the differential centre K as soon as sufficient 
differential motion has oceurred; thus the differ- 
ential is locked. Flexible couplings L allow for the 
motion of the wagon on the springs. To unlock the 
gear, the foot lever D is depressed into the lower 
position, where it is held by a catch C. 
The laminated springs D, Fig. 


12, are fitted 
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STEAM WAGON =i | 


operated as follows :—To allow the drum to revolve | | 

on its centre and the rope to be paid out, the spring | ‘ 

catch pin Q is withdrawn to its outer position. When | : 

the end of the rope has been attached to the trailer ' 

or other object, the drum is again locked by pressing | 

the catch pin Q into one of the recesses in the driving | 

centre. The driving pins G are then withdrawn to | 
| their outer positions and locked there by plates S. 
| The hind wheels are then chocked and the rope may be | 

wound in by starting the engine with the transmission 
| gear in operation, the axle revolving in the hind 
wheel bushes. 

The hind wheel brakes are of the expanding type, 
| and act on the inside of the brake rings, which are | 
| securely attached to the spokes of each wheel. | of being bolted to the axle and differential sleeve, they 

Attachment is made to the spokes by bolts and / are now driven by a special arrangement of driving 
large dowels fitting into corresponding recesses in the | pins, which enable the wheels to be quickly removed 
spokes and brake rings. The semi-circular brake and replaced. The advantages claimed for this type 
arms are expanded by means of a special cam, so that , of wheel are (a) great resilience due to the wood 
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Fig. 10—-SECTION OF FUEL PUMP 
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| however, an important modification has been intro- 
duced in the method of driving the wheels. Instead 
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Fig. 9-GENERAL ARRANGEMENT OF ROBEY’S STEAM WAGON 
to the back axle-boxes in the usual way, but | equal pressure on the two brake shoes is ensured. | felloes ; (b) adjustability of the rims, for in the event 


instead of the weight being transmitted directly 
to the ends of the springs, as is usually the case, 
auxiliary helical springs Q carried in spring boxes 
attached to the channel frame are interposed. The 
bottom ends of the auxiliary springs rest upon 
spherical washers carried by suspension bolts, the 
* No. I. appeared December 10th 








of the rims working loose on the felloes the slackness 
may be taken up on the cone shaft by means of the 
adjusting bolts ; (c) ease of renewing the rims ; and 
(d) no rivets to work loose. Patents have been 
applied for, not only the boiler-feed pump, but also 
the differential lock, the hind axle spring mountings, 
the hind wheels and the winding drum. 


These shoes are attached to the brake arms by joint 
| pins, which allow them to adapt themselves to the 
brake ring and thus effect contact over the whole of 
| their length. The brake shoes are lined with asbestos. 
| A screw handle and special equalising device actuate | 
| the brakes and insure that both hind wheels perform 
| an equal amount of work. The principal advantages 
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Besides carrying a nett load of five tons, the wagon 


will draw an additional load of three tons on a trailer. 
If the wheels are fitted with rubber tires a load of five 
tons may be carried at the maximum legal speed of 
eight miles an hour, and in practice this speed is often 


excveded. The wagons are built for a working pres- | 


sure of 200 lb. per square inch, and are tested under 


hydraulic pressure up to a pressure of 400 Ib. per | 
square inch. They are constructed in accordance 


wit}: the rules of the Board of Trade, and every boiler 






Section on Line CC 


levation. Looking in 
irection of Arrow : 


In operation the gears are said to be very silent. | The working steam pressure is 150 Ib. per square inch. 
| Two speeds are arranged for. A single lever moves | The engine is fitted with compensating gear and a 
the sliding gear along the square end of the crank | geared down pump. 

shaft, and the gear is locked in position by a drop pin. On the stand of W. Weeks and Son, Limited, of 
The intermediate gear wheels have square holes in | Perseverance Ironworks, Maidstone, a new agricultural 
their bosses, which fit into corresponding square | tractor—see Figs. 16 and 17—was shown. The engine 
bosses at the two ends of the chain pinions. The | is a 224 horse-power four-cycle machine, and having 
chain wheels are made of the same material as the | four cylinders it gives a very even drive. The total 
spur gear, and have machine-cut teeth. Into the | weight of the tractoris 25ewt. unladen. It is suffici- 
square bosses already referred to phosphor bronze! ently powerful to haul a two or three-furrow plough, 
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Fig. 11—UNDERFRAME OF ROBEY’S STEAM WAGON, SHOWING DIFFERENTIAL LOCKING GEAR 


is inspected by the British Engine Boiler and Elec- 
trical Insurance Company. 

The feed-water heater consists of a cylindrical cast 
iron shell fitted with brass tubes, and a portion of 
the exhaust steam passes, on its way to the chimney, 
through the heater on the outside of the tubes. The 
deposit which accumulates in the heater can easily 
be removed. For feeding the boiler an injector is 
fitted, in addition to the feed pump already described. 

The engine is of the compound type, with side-by- 
side cylinders. It is erected on top of the boiler, and 





so arranged that every joint, stuffing-box, and working 


bushes are fitted, which, by means of a flange| according to the nature and condition of the soil. 
and nut, securely hold the two spur wheels | This tractor is very compact, being only 7ft. 4in. 
in their positions on the square bosses. This long, 4ft. wide, and 4ft. 9in. high. It can therefore 
method of fastening the chain pinion to the| be used for working between the narrow rows of a 
spur gear is claimed to be a great improve- | fruit or hop plantation and can easily be manipulated 
ment over other methods of securing these details,| out of one row into another on fairly narrow 
for the parts cannot work loose and are easily taken | headlands. It is very simple to drive. We are 
apart when necessary. The shaft upon which the | 
intermediate gear revolves is made of the best mild | 
steel machined all over, and is supported at its inner | 
end by a cast steel flanged bracket having a circular | 
machined spigot which fits accurately a corresponding | 
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Fig. 12—ARRANGEMENT OF SPRINGS 


part is easily accessible. The high and low-pressure 
cylinders are combined in one casing, which is made 
of close-grained hard cast: iron. Both cylinders are 
steam jacketed, the jacket forming a dome, from the 
top of which dry steam is admitted through the regu- 
lator valve into the high-pressure cylinder. The 
casing is so designed that a governor can be fitted, if 
necessary. 

Coming now to the transmission gear—see Fig. 
15—the spur gearing is made of specially selected 
cast steel, and all the teeth are machine cut. 
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hole in the boiler horn plate, to which it is secured | 
by bolts. The outer end of the shaft is supported in | The Enomeee 
a strong right-angled bracket made of cast steel and | Fig. 13—WINDING DRUM MECHANISM 
firmly bolted to the channel frame of the wagon. | 

The firm was also exhibiting a seven horse-power | told, in fact, that any farm hand of average 
single-cylinder traction engine suitable for thrashing | intelligence can quickly become an expert driver. 
and general agricultural purposes. It is fitted with | Three speeds and a reverse are provided. Power is 
a high-speed Pickering governor and a large fly-wheel, | transmitted from the engine through gearing to 
and is particularly suitable for driving thrashing | the driving wheels, which have projections to ensure 
tackle and fixed machinery, such as saw benches, | an effective grip on the ground. It is claimed that 
grinding mills, &c., and also general haulage work. | the machine is capable of doing the work of two teams 
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of horses at half the cost. The tractor can be used 
for ploughing, cultivating, mowing, reaping, and 
hauling all kinds of farm implements and machines. 
A chain capable of adjustment and running in an 
oil bath drives the magneto. For oiling a plunger 
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Pig. 14—ROBEY’S ROAD WHEEL 


pump is provided. The pump forces the oil to a 
sight-feed, whence it is led to the three main 
bearings of the engine, and: it then flows back into 
the crank case. The connecting-rods and piston 
are lubricated by splashes.” The water for cooling 











Fig. 15—TRANSMISSION GEAR 


the engine is circulated on the thermo-syphon 
system. The clutch consists of a single steel drive 
plate which engages with two wire-woven asbestos 
friction discs. It is totally enclosed and runs in oil. 

The Overtime Farm Tractor Company exhibited 





| are operated by foot pedals. 
in the same way as on a motor car, and it is impossible 








twin-cylinder engine has a 6in. bore and a Tin. stroke, 
and it develops 24 horse-power. The speed varies 
from 400 to 750 revolutions per minute. An oil 
pump is provided for lubricating the parts. The 
intake and exhaust are cast in a single-piece manifold, 
thus eliminating pipes and joints. The governor, 
which is of the centrifugal type and gear-driven, 
acts directly on the throttle and can be adjusted to 
alter the speed. For igniting the charge at starting 
batteries are provided, but a magneto is brought into 
action when the engine is running. The cooling 
equipment consists of a strong radiator, a large 
centrifugal pump, and a suction fan driven by a belt. 
The clutch is of the coned type and it is faced with a 
non-burning composition lining. It is self-adjusting 
and is operated by a foot pedal. Petrol or paraffin 
may be used as fuel. A special feature of the tractor 
is the provision of a paraffin-burning arrangement 
with a water connection. It is built into the motor, 
and it is claimed to burn paraffin without dirt or 
smoke and gives perfect combustion and high effici- 
ency. As regards the control, the clutch and brake 
The gears are changed 
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vators, and horse rake; Ivel Agricultural Motors 
Limited, an agricultural tractor and a motor hoo. 
Mann’s Patent Steam Cart and Wagon Company. 
Limited, a steam agricultural tractor and steam 
wagon; Martin’s Cultivator Company, Limited, 
cultivators, a swath turner, rakes, horse hose, 
harrows, whippletrees, a potato digger, corn and seed 
drills, oil engines, grinding mills, motor ploughs, ke: 
Ransomes, Sims, and Jefferies, Limited, traction 
engines, a portable oil engine, ploughs, horse rakes, 
cultivators, a potato digger, a clover huller, ridyer, 
&c.; Saunderson and Wills, Limited, an agricultural 
oil tractor ; George Stephenson and Sons, hay presses, 
&c.; W. Tasker and Sons, Limited, steam tractors, 
steam wagons, trailer, &c.; Wallis and Steevens, 
Limited, a traction engine and steam tractor. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tae Norra-East Coast INstITUTION OF ENGINEERS 
SurpsBurLpers.—In the Lecture Theatre of the Literary 
Philosophical Society, Newcastle-on-Tyne. Resumed discu 
on “* Notes on Model Experiments,” by Mr. G. 8. Baker. I 
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Fig. 18—-THE OVERTIME PETROL TRACTOR 


to put two gears into mesh at once. All the spur 
gears are made from steel forgings, machine cut and 
hardened and enclosed in an oil-tight case. The 
normal speed is 24 miles per hour, but by using a 
special bevel pinion a speed of three miles per hour 
can be obtained. The height of the chassis is 5ft. 3in., 
the width 6ft., and the length 1lft llin. The wheel 
base measures 7ft. 6in. 

With the space at disposal we cannot describe all 
the exhibits in detail, and it must suffice simply to 
mention the exhibits of a few more firms, which are 
all of more or less familiar types. 

William Allchin, Limited, exhibited a steam wagon ; 
Aveling and Porter, Limited, a compound steam 
motor tractor, a motor lorry and ploughing engine ; 


Blackstone and Co., Limited, portable and stationary | 


oil engines, swath turners, a horse rake turnip cutter, 
a grinding mill, a haymaker, &c. ; Charles Burrell and 
Sons, Limited, a road locomotive and steam tractor ; 
William Cook an elevator, horse gear, and sack iifters ; 
James Coultas, an elevator and stacker, manure 
distributors, and drills ; A. Dodman and Co., a steam- 
ing boiler, an agricultural tractor, a drill and tractor 
plough ; Fodens Limited, a steam motor wagon ; 


to be read, ‘“‘ The Time Element and Related Matters in"Som 
Ship Calculations,” by Professor J. J. Welch. M.Sc. At 7.30 p.m 
Tae INsTITUTION OF MECHANICAL ENGINEERS.—-At the 
Institution of Civil. Engineers, Great George-street, West 
minster, S.W. 
Tue Execrro-Harmonic Socrety. 
Holborn Restaurant. Smoking concert. At 8 p.m. 

Tue Instirution oF MECHANICAL ENGINEERS.—At the 
| Institution of Civil Engineers, Great George-street, Westminster. 
| ‘* Engineering Colleges and the War,’ by Dr. R. Mullineus 

Walmsley and Mr. C. E. Larard. At 6 p.m. 


At the King’s Hall, 


SATURDAY, DECEMBER I18ru. 

Tue INstTITUTION OF LOCOMOTIVE ENGINEERS.—-Caxton Hall, 
Westminster. ‘* The Cleansing of Locomotive Boilers,” by Mr. 
E. J. H. South. At 2.30 p.m. 


MONDAY, DECEMBER 


| THe Juntor INstTiITuTION oF ENGINEERS.— 

of Electrical Engineers, Victoria Embankment, W.C. 
| sation of Power Plant in Factories,” by Mr. W. A. 
| At 7.30 p.m. 


20TH. 

At the Institution 
* Moderni 
Tookey . 


TUESDAY, DECEMBER 2Isr. 
| InstrruTIOoN or Perroreum TecHNoLocisTs.—At the House 
| of the Royal Society of Arts, John-street, Adelphi, W.C. “ The 
Uralsk Province and its Oilfields,” by Mr. F. A. Holiday. At 
8 p.m. 
THE MANCHRESTERZGEOLOGICAL AND MINING Socrety.—At 











Pig. 16—WEEKS’ TRACTOR HAULING PLOUGH 


a farm tractor weighing only 4800 lb.—Fig. 18, which 


Wm. Foster and Co., Limited, a steam tractor and | Queen’s-chambers, 5, John Dalton-street, Manchester. 


is said to be capable of handling a three-furrow|a portable engine; Richard Hornsby and Sons, 


plough, covering seven acres-per day at a working | Limited, a stationary oil engine, a binder, mowers, | 
It is also suitable for hauling | ploughs, and a drill; J. and F. Howard, ploughs, | p.m. The House and Library Committee will meet at 2 p.m. 
The! a mower, hay and straw presses, harrows, culti- | and the Council at 3 p.m. 


cost of about 14s. 


harrows, cultivators, reapers and_ binders. 





Pig. 1/—WEEKS’ TRACTOR HAULING HAY 


“The 
Delegate Report of the British Association, Manchester Meeting, 
1915,” by Mr. William Watts ; ‘“‘ Visual Signalling,” by Mr. H. 
Green. There will be an exhibit of visual signalling at 4 o’clock 
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RAILWAY MATTERS. 





Tur gradual yet appreciable development of business 
during recent years in Victoria has outgrown the accom- 
modation at a number of the principal depéts and junction 
ctations. At Ararat, Geelong, Korong Vale, and Warragul 
A complete remodelling and enlargement is necessary. 
‘The work has been commenced and is estimated to cost 
£253,947, of which £55,391 is chargeable to revenue and 
£198,556 to capital. 

\NSWERING a quéstion in the House, Mr. Runciman, 
the President of the Board of Trade, said recently that the 
Railway Executive Committee was not appointed under 
any precise terms of reference. It is entrusted by the 
(Government with the management of those railways of 
which possession has been taken, and to the Government 
it is responsible. The expenses of the Committee form 
part of the working expenses of the railway companies 
and are consequently taken into account in calculating 
the aggregate net receipts. 


Ix 1905 the Cambrian Railway Company purchased 
six 4-4-0 tank engines from the Metropolitan Railway 
Company. As the combined trailing and driving axle 
weights were 33} tons, the engines were too heavy for 
many of the branch lines. The tank capacity, on the 
other hand, was against their use on the main lines, so 
their employment has had to be confined to shunting. 
As an experiment one engine has been altered by Beyer, 
Peacock and Co., Limited, to a tender engine, so that it 
can now run on the main line, the coal capacity being 
31 tons instead of 1} tons as formerly, and the water 
capacity 1700 gallons instead of 900 gallons. 


Tue Railway Gazette gives three reasons why British 
railways are able to cope with traffic which is now greater 
than in peace time, notwithstanding the depletion of 
men and shortage of locomotive power, rolling stock, 
and standing and storage accommodation. These reasons 
are, first, they are accustomed to deal with emergencies 
and to meet unexpected situations ; secondly, co-operation 
now exists among them; and, thirdly and perhaps the 
most important, the enthusiasm shown by the men in 
their work. Each man has appeared to recognise that in 
helping in the transport of men, material and the nation’s 
commerce he has been doing his bit, and the spirit in 
which the work has been done reflects the greatest credit 
on the British railway service. 


CONSIDERABLE interest has been aroused in railway 
signalling cireles in the United States by the successful 
use of electro-mechanical plants, wherein the points are 
worked by a mechanical locking frame of the customary 
kind and the signals by an electrical frame superimposed 
on and interlocked with the mechanical frame. This 
idea has, however, evidently been copied from British 
practice. The St. Enoch’s station, Glasgow, of the 
Glasgow and South-Western Company was signalled in 
this way in 1900, as was the London, Brighton and South 
Coast’s Vietoria terminus, Pimlico, about 1905. At the 
former there are six signal-boxes containing an aggregate 
of 196 mechanical and 590 electrical levers. At the latter 
there are also six boxes which contain an aggregate of 
184 mechanical and 377 electrical levers. 


On the San Francisco-Oakland Railways, ten Rico 
coasting recorders were installed on one section. At that 
time the consumption per car-mile was 3.31 kilowatt-hours, 
and the period of coasting was 7.84 per cent. of the whole 
time. At once the coasting rose to 27.6 per cent., and in a 
week to 41.7 percent. The average was 35.34 per cent. 
of coasting, 2.5 kilowatt-hours per car-mile and 131 
watt-hours per ton-mile. This means a saving of 25 per 
cent. of the energy. The recorders were then removed ; 
the watt-hours per ton-mile then rose from 118 to 157, 
which is only 9 per cent. better than the original figure. 
Thus continuous supervision and record are necessary. 
The wear on the brake shoes is also greatly decreased ; 
by as much as 40 percent. As a result of these tests, 
coasting recorders have been placed on all sections of the 
line ; 350 are installed in all. 


Durine the three months ended June 30th last 224 
passengers were killed and 312 injured and 3 servants 
killed and 36 injured in train accidents. The casualties 
to passengers were abnormal, as the quarter in question 
included the Quintinshill accident of May 22nd, which, 
by the way, was the only train accident inquired into 
during the quarter. There were 87 servants killed and 1102 
injured in other than train accidents, compared with 
108 killed and 1130 injured during the corresponding 
quarter of 1914. During the same quarter the assistant 
inspecting officers held 31 inquiries relating to fatal 
accidents to 21 servants and non-fatal accidents to 20. 
Included in the 21 fatal cases were those of 11 platelayers. 
Of these 21 cases eleven were ascribed by the inspector to 
want of care on the part of the deceased, three to mis- 
adventure, two to want of care on the part of some other 
servant, two to breach of regulations by the deceased, 
one to a derailment, one to the look-out man not giving 
sufficient warning, and one to a ganger starting work 
hefore the look-out man had arrived. The sub-inspecting 
officers held 114 inquiries, of which 21 were into fatal cases. 


At the end of the year 1913 the railway companies of 
the United Kingdom had 30,727 open wagons of under 
eight tons capacity, of which 28,079 were in England and 
Wales, 725 in Scotland, and 1923 in Ireland. They had 
375,916 open wagons of a capacity of eight tons and over, 
of which 333,028 were in England and Wales, 36,120 in 
Scotland, and 6768 in Ireland. Of covered wagons of 
under eight tons capacity there was a total of 20,785, of 
which 12,641 were in England and Wales, 3143 in Scotland, 
and 5001 in Treland. Of eight tons and over capacity 
the total was 71,165, of which 62,208 were in England and 
Wales, 4786 in Scotland, and 4171 in Ireland. Of mineral 
wagons of under eight tons capacity there were 4000, 
of which 2496 were in England and Wales, 1295 in Scot- 
land, and 209 in Ireland. Of eight tons and over capacity 
there was a total of 182,019, of which 103,569 were in 
England and Wales, 78,344 in Scotland, and 106 in Ireland 
he total number of wagons of all kinds and of every 
capacity was 684,612, to which may be added 22,459 
cattle wagons ‘and 53,675 special wagons—boiler trucks, 
tank wagons, &c.—making a grand total of 760,746. 
"his is exclusive of privately-owned wagons. 





NOTES AND MEMORANDA. 





At Strassburg there is an electric ferry which receives 
its energy from an overhead trolley conductor. According 
to the Hlectrician, the boat is a flat raft, 45ft. long, with 
20ft. beam, having a deckhouse on one side in which are 
installed the motor, control gear, and gearing. Resting 
on the bed of the lake is a fin. galvanised steel rope, which 
passes around a 3ft. hauling drum on the boat, and which 
also forms the return conductor. The trolley wire is of 
hard-drawn copper, 9 mm. in diameter, ‘stretched between 
two 30ft. lattice masts. The collector consists of a single 
light over-running wheel attached to the raft by a flexible 
insulated copper cable, the slack of which is taken up by 
an ingenious arrangement of hanging weights and pulleys 
suspended from loops in the cables. 


THe chances of generators of the older types being 
seriously injured by fire in the event of some part of the 
insulation failing are slight. Their freedom from fire 
damage is due principally to the comparatively low speeds, 
the accessibility of the combustible insulation, and the large 
mass of the machines per unit of capacity. In the case 
of generators of the turbo type this condition is reversed. 
Undoubtedly manufacturing companies have given the 
subject serious thought, and have employed all means 
practical at the present time to reduce the fire hazard to a 
minimum, but there is still very much to be desired. 
Besides improving the non-combustible properties of the 
coverings, it would seem feasible to provide means for 
cutting off the ventilating system and thus diminish the 
supply of oxygen, or even to introduce CO, in the place 
of air in the cooling system. 


A matter of general interest is recorded by a writer 
in the Motor Cycle, who, driving approximately 1000 
miles per month, is using nothing else but half household 
paraffin and half Crown spirit, with perfect results. An 
experiment was carried out gradually adding paraffin to 
the petrol until a mixture of three-quarters paraffin and 
one-quarter petrol was arrived at. This answered quite 
well once the machine was started, but a very dirty 
exhaust .was the result, and some difficulty in starting on 
a cold morning. After the engine had been warmed up 
this mixture was as easy to start as pure petrol. How- 
ever, to get rid of the bad effects-as mentioned above, the 
half-and-half mixture was finally decided upon. The only 
difference perceivable is a very slight falling off in power, 
and perhaps about ten yards further run with the engine 
in the morning before it fires. 


AccorpinG to the Electrical Review and Western Elec- 
trician, a big frame building 30ft. by 90ft. in size and three 
storeys high has been constructed by the Panama-Pacific 
International Exhibition at San Francisco to house. a 
60-cycle 1,000,000-volt transformer. The installation of 
the transformer was completed at the beginning of Novem- 
ber. The transformer was designed and built in the 
laboratory of C. H. Thordarson, of Chicago, at a cost of 
£6000. This cost includes the specially made machinery 
for winding the low and high-tension coils and the insu- 
lating tube. The weight of the transformer is avproxi- 
mately 30,000 lb., and it is designed to develop 1000 kilo- 
watts at 60 cycles. The low-tension coils are wound to 
reccive 2200 volts, and are made up of 122 coils arranged 
in multiple series, the coils being bridged in pairs across the 
2200-volt terminals. This allows for a neutral tap, which 
is earthed to the transformer frame. The high-tension 
winding is made up of 190 coils, each coil being wound for 
5000 volts, equally spaced and wound with flat aluminium, 
8-mil. 0.1-ampére conductor insulated by three layers of 
paper. All coils are connected in series, with one end 
earthed. 


A ract often lost sight of, even by experienced users of 
drills, is that cutting ability and hardness are not the same 
thing. Thisis especially true of high-speed drills, the ap- 
parent hardness of which varies with the composition of 
the steel, and is no indication of cutting ability. Accord- 
ing to Alfred Herbert’s Review, some of the best high-speed 
tools the firm has ever tested could be filed so readily 
that if this were any indication of the work to be expected 
of them they would be condemned without a working trial. 
A high-speed drill that cannot be filed may, by exercising 
the greatest care, be made to drill extremely hard material 
successfully ; but for softer materials, or where a large 
amount of work must be done in a given time, it will be 
found so brittle as to be worthless. Any hard piece of steel, 
continues this Review, is brittle when cold, and high-speed 
drills should never be put to work in that condition ; they 
work much better when warm, often giving good results 
when the chips are turned blue by the heat generated. 
Nothing will crack a high-speed drill more quickly than to 
turn a stream of cold lubricant on it after it has become 
heated by drilling. It is equally bad to plunge it into cold 
water after the point has been heated by grinding. Either 
of these practices is certain to impair the strength of the 
drill by starting a number of small cracks. 


AttTHoucH the 42cm. gun used by the Germans in 
battering down the fortifications at Liége and Namur 
attracted world-wide attention during the early stages of 
the war, the secret of its dimensions and other features has 
been so jealously guarded that very few facts have been 
made public regarding this monster mortar, beyond 
the terrible destruction wrought by it. Ata recent meeting 
or artillery engineers at Dusseldorf, Germany, an engineer 
of the Krupp works delivered a lecture on the. making of 
heavy -artillery and particularly on the making of the 
42 cm. guns, or the “ Big Berthas,” as the Germans call 
them, and a report of this’ lecture has been transmitted to 
America. According to this report, the big gun weighs 
about 97} tons, while the base on which it stands when in 
firing position weighs 41} tons. The barrel is 16ft. long, 
and the shell fired from it is about 50in. long and weighs 
880 Ib. The gun is far too big to be transported on any 
kind of gun-carriage. It is made up of considerably more 
than 100 pieces, and must be taken apart and loaded on 
motor trucks, of which twelve are said to be required, 
when it is to be moved. No one not connected with the 
German artillery is ever permitted near the 42cm. gun 
when it is in firing position. It is said that no photo- 
graphs have ever been made of it, the pictures purporting 
to represent this gun, widely published at the beginning of 
the war, being in fact photographs of the 30.5 em. Krupp 
and Skoda mortars. 





MISCELLANEA. 


Tr is reported that a telautograph has been invented 
by two Swedish engineers which works.on a new principle, 
inmaking the apparatus independent of the electrical 
resistance of the line. It can be connected alternatively 
to a long or short line without any adjustment of the 
resistance, and can consequently be used in connection 
with the public telephone systems. 


AccorpDING to this year’s edition of the “ List of Radio 
Stations of the United States,” compiled by the United 
States Bureau of Navigation, the total number of stations 
in the United States is 5073, an increase of 1131 over the 
1914 figures. The number of Gover t antl « cial 
land stations in 1915 is 224, an increase of 35 over 1914. 
Government and commercial ship stations are the same 
in number -for both 1914 and 1915, namely, 895. The 
increase in the number of amateur stations is 1040. 


Accorp1neG to the Manchester Guardian, the Committee 
of the Manchester Students’ Section of the Institution of 
Electrical Engineers has decided to cancel all meetings 
this session. A preliminary syllabus had been arranged, 
but it is considered that the existing conditions would 
make a large attendance at the meetings impossible. The 
ordinary or senior meetings of the Manchester local section 
are being held as usual, and students are urged to attend 
those meetings whenever possible and to take part in the 
discussions. 


Tue Institution of Locomotive Engineers is now 
approaching its third year of life. Mr. A. J. Hill, the 
chief mechanical engineer of the Great Eastern Railway, 
was the first president. At the end of his year of office, 
however, the Institution having just become incorporated, 
the memorandum and articles of association had not been 
framed. In order-to prevent dislocation Mr. Hill consented 
to remain in office for another year. He will be succeeded 
for the year 1916 by Mr. Maunsell, the chief mechanical 
engineer of the South-Eastern and Chatham Railway. 


Ir has been demonstrated beyond question, says a 
writer in the Autocar, that the British motor industry 
is an invaluable national asset in the period of greatest 
trial. He does not go into detailed figures, but he shows 
that the number of British motor factories and works runs 
into hundreds, and their capacity for munition output is 
enormous. As compared with the small German motor 
industry, we have an overwhelming superiority, and this 
superiority will become more manifest as the war goes on. 
Germany has reached her maximum ; ours has yet to be 
reached, and it will exceed the German output. 


Tue Board of Trade desires to warn importers that 
goods which originated in an enemy country, even though 
they may have left enemy territory and become neutral 
property before the war, are liable to seizure under the 
Customs War Powers Act, 1915, if imported without the 
Board’s permission. Such-permission is, as a rule, granted 
only upon production of incontrovertible evidence that 
the identical goods which it is desired to import left enemy 
territory before the war. The evidence should be pro- 
duced, and the Board’s authority obtained before any 
steps are taken to have the goods shipped to this country. 


TuxE hottest region in the United States is Death Valley, 
in South-Eastern California; according to G. H. Wilson, 
district forecaster, San Francisco. The highest shade 
temperature ever recorded anywhere in the open air with 
standard instruments and under improved methods of 
exposure was recorded at Greenland Ranch, on the edge of 
Death Valley, on July 19th, 1913, when the thermomeier 
registered 134 deg. Fah. A remarkable record of high 
shade temperature occurred July 8th to 14th of that 
year, the daily maxima being as follows :—128 deg., 129, 
134, 129, 130, 131, 127. During that period the tenipera- 
ture never fell below 85 deg. 


At the annual meeting of the Society of Engineers in 
London it was reported that the president’s gold medal 
had been awarded te Mr. Arthur H. Barker, the Bessemer 
premium to Mr. Alphonse Steiger, and Lacy premiums 
to Mr. Sydney G. Turner and Mr. Frank Groves. Mr. 
Percy Griffith was elected president, and Messrs. H. O. 
Adams, W. B. Esson, and W. N. Twelvetrees vice-presi- 
dents. The secretary reported a membership of 588, 
with 83 affiliated members. About 50 were on active 
service, and many more engaged on miscellaneous war 
work as befitted engineers when the result of the war 
depended so largely on engineering science. 


In an article on the underground waters of Australia 
in the Scientific Australian (vol. xxi., No. 1, September, 
1915), Mr. T. Parker directs attention to the diminished 
flow of water in many of the artesian wells of New South 
Wales, Queensland and South Australia. An inter-state 
conference which considered the matter heard a good deal 
of conflicting evidence, but came to the conclusion that 
the decrease was mainly due to a reduction in the supply 
of underground water. The opinion is held, however, 
that it may be due to corrosion causing defective casings 
in the wells, and by shocks cdusing breakages and leakage. 
Mr. Parker advocates a new investigation and a systematic 
survey of the wells. He hints that several of the States 
will shortly undertake this. 


Accorpine to a recent official report, the district of 
Tzeliuching, which lies in the south-central part of 
Szechuan, some fifty miles horth of Suifu, is the most 
important industrial centre in West China. This is true 
not only as regards its present state of development, but 
also as regards its potentialities and possibilities. Tzeliu- 
ching at no distant date will place larger orders for foreign 
machinery than any other city in that part of China. 
Machines for drilling new wells, for pumping up the brine, 
and for evaporating the salt, are of first importance. 
Simple hoisting engines to supplant the water buffaloes 
should enjoy a large sale. Gas stoves and burners and 
engines using gas for fuel could also be introduced. As 
the salt wells are operated night and day, there is an 
excellent opportunity for the sale of electric lighting 
plants. Telephone apparatus is also in demand, and mine 
pumps and machinery are needed in the coalfields. There 
is almost no limit, in fact, to the’ potential demand. 
There are, however, many obstacles in the way of meeting 
it. 
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The Corrosion of Metals. 


THE Faraday Society is so well aware of our sym- 
pathy with the plan it has adopted of holding symposia 
on subjects within its field of interest that it will 
forgive us if we say quite bluntly that the debate on 
"| Corrosion, which it arranged last week, was not a 
success. We have no doubt at all that the root cause 
of this failure is the war, which is keeping away from 
all meetings at the present time some of the best 
brains in the country. Men who are working six 
days and sometimes seven a week from early in the 
morning till eight or nine o'clock at night have not 
the time or the inclination to study papers with a 
critical eye. The last two meetings of the Mechanicals 
show very clearly to what a position technical discus- 
sions, in London at least, have come. But whilst 
the war is in large part responsible, we suggest to 
the Faraday Society that it suffered from attempting 
too much. The idea of considering corrosion of all 
metals together was magnificent, but it led to a larger 
number of papers than could possibly be dealt with 
at a single meeting. Moreover, it is very doubtful 
if our knowledge of corrosion is yet sufficiently 
advanced for these wide ideas. Not until we have 
accumulated a great deal more accurate experience 
of corrosion processes will we be in sight of a great 
generalisation—if then. It is noteworthy in this 
connection that the two groups of papers were dealt 
with quite independently at the meeting, and not a 
single speaker attempted to establish any relation 
between the two. But if the discussion was dis- 
appointing, the papers themselves were for the most 
part lucid and instructive. A good idea of the general 
state of knowledge about corrosion may be gathered 
from a careful perusal of them, and taken together 
they form a most useful landmark. Properly con- 
sidered, they show us first and foremost how very 
little we do know and what a very wide field has yet 
to be traversed. 

A general survey of the symposium leaves us with 
the impression that the electrolytic theory of corrosion 
is gaining ground. All the authors who dealt with 
non-ferrous metals appeared to accept it without 
question, and the only point that exercised their 
minds was how the electric couples were constituted. 
But they seemed satisfied that where two metals so 
wide apart in the scale as zinc and copper are combined 
electrolytic action is certain to occur. The authors 
who dealt with irons and steels were less positive, 
but there seemed to be a kind of tacit belief that 
electrolytic action did take place and a desire to har- 
monise rather conflicting evidence with the theory. 
There can be no doubt at all that both in the bronzes 
and in steels multitudes of minute electric couples 
do exist, and that they may be the cause of corrosion 
cannot be denied, but, on the other hand, the purest 
iron obtainable, in which only a single element is 
present, 70-30 brass, which is a single-phase bronze 
from which the electrolytic couples might be expected 
to be absent, pure aliminium, &c., all corrode under 
suitable conditions. In the face of this difficulty 
various expedients have to be adopted to account 
for electrolytic action. These expedients convince, 
or fail to convince, the inquirer according to his 
attitude of mind, and perhaps the wisest course at 
present is to bind oneself to no theory and to go on 
accumulating experience until a positive and incon- 
trovertible assertion can be made. It is in this respect 
that the collection of papers before us is most useful, 
and particularly the set dealing with ferrous metals, 
which are less theoretical than those dealing with 
bronzes, and are given up mainly to the recording of 
observations. In Sir Robert Hadfield’s address, which 
opened the conference, and which will be found in 
large part reprinted in our report, we get valuable 
references to the effect of certain ingredients in steel 





alloys, and chemical and physical analyses of the 
“ Stainless ” steel for cutlery, which Firths have put 
on the market. This remarkable alloy contains a 
large percentage of chromium which, for some reason 
as yet quite unexplained, gives it great power of resist- 
ing the attacks of acids. Chromium alloys have been 
further investigated at Sheffield University by Mr. 
Leslie Aitchison, who has used as much as 23.7 per 
cent. of chromium in a .85 carbon steel, and found 
that after 77 days’ immersion in water there was no 
appreciable loss of weight. From Sir Robert's tests 
it appears that an alloy containing as much as 13 
per cent. of chromium has good physical properties, 
and though it would require great care in rolling and 
forging, there is some reason to hope that it may 
prove useful for lock gates and similar work and in due 
time, when it is better understood, for ships’. bottoms. 
Another paper of a very practical kind is that by 
Mr. Newton Friend, which was reprinted in our last 
issue. In this contribution the author discusses the 
relative merits of iron and steel as regards corrosion, 
and arrives at no more definite conclusion than that 
one may be. best under one set of conditions and 
the other under a different set. Mr. Friend, we are 
glad to observe, holds very sound views about the 
value of laboratory tests, ““ the final appeal,” he says, 
“must always be made to the results ‘of experience 
and experiments carried out with a liberal hand on 
a large scale under actual working conditions.” We 
have been so fully convinced of the superiority of 
tests on large specimens under normal natural con- 
ditions as opposed to accelerated tests—which, as a 
rule, dissolve the metal without rusting it—that some 
years ago, in conjunction with Mr. F. W. Harbord, 
we commenced a series of tests of a very extended kind. 
The test pieces were all of large size, generally about 
12in. square, and, on an average, about }in.- thick. 
They were supplied by several makers, and represented 
all the accepted methods of making industrial. mild 
steel and iron. They were subjected to, various 
natural corrosive influences. The results cannot yet 
be given in full, but in general terms it may be said that 
we failed to prove that steel made by any particular 
method was markedly better for any-given set of con- 
ditions than another, and that no steel or iron showed 
on the whole higher resistance to corrosion than others. 
A few figures will be found in our report of the dis- 
cussion. These are the broad facts. There are, of 
course, a great number of minor points of considerable 
interest which, we trust, will be put before engineers 
in due course. We allude to this series of tests 
because it was conducted under what we may cail 
industrial conditions, which we deem the best criterion 
of the value of the material, but for scientific research 
laboratory tests must be used, and though, as Mr. 
Friend points out, they must not be regarded as final, 
may give valuable indications not only of the relative 
resistance to rusting, but of the causes of the phe- 
nomenon. We note that Mr. Aitchison has been 
using the microscope in his inquiry, and by studying 
the individual “ attackability ” of the various com- 
ponents of the structure has taken a line of inquiry 
which is at least promising. 

In his opening address, Sir Robert Hadfield said 
that there is “ no more important subject than this 
study of man’s fight against Nature, whether on land 
or sea. It has been estimated that the losses of the 
iron in the world by corrosion amount to hundreds 
of thousands of tons annually.” If the loss of iron 
were alone to be considered, we might bear it with 
equanimity. A far greater matter is the loss of all 
the labour that has been done upon the iron before 
it takes a serviceable form. Every ship, every bridge, 
every roof, every thing made of metal, wood, or other 
material, is slowly destroyed, and with it goes all the 
money that is represented by labour spent on winning 
the raw material arid reducing it to the form and 
character that is useful to man. Ivon is the material 
of the engineer, and it is no exaggeration to say that 
no research in metallurgy will ever yield a result greater 
than that which is won by the discovery of a metal 
with the properties of steel, and but little greater in 
price, which is free from the attack of rust. The 
amount of money that would be saved thereby is not 
calculable, but it would probably be better estimated 
in millions than in hundreds of thousands of pounds. 
The fight with rust is strenuous and ceaseless, and 
quite apart from repairs and renewals costs many 
hundreds of thousands of pounds annually in paint 
and the labour in applying it. When we remember 
that one engineering structure alone, the Forth 
Bridge, has an area of steel work that has to be painted 
periodically amounting to no less than 135 acres 
we get some smallidea of the enormous surface of steel 
all over the world that has to be protected in some way 
because, so far, man has been unable to discover 
a material in other respects. suitable for his purpose 
that defies rust. In so far as the debate at the 
Faraday Society has helped to clear our views a little 
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upon the processes of corrosion, it has brought nearer 
this great desideratum. 


The Shipbuilding Industry. 


THE announcement which has just been made 
that various shipbuilding firms, as a result of an 
intimation received from the Admiralty, are again 
prepared to consider proposals for the construction 
of merchant steamers, naturally suggests its own 
conclusion. That it should now be possible to 
release certain shipyards from Government work for 
the production of mercantile vessels for private 
account affords fresh and striking confirmation of 
the enormous resources of the shipbuilding industry 
of this country. 

The principal problem from the standpoint of 
the private shipbuilders relates to the form which 
the demand for new construction will asseme in the 
face of high wages and comparative scarcity of skilled 
labour and the dearness of-raw and semi-finished 
materials. That a demand prevails—a demand of 
an international character—is obvious in view of the 
dearth of tonnage and the avowed intention of France, 
the United States, Holland and other countries to 
secure additions to their mercantile fleets as soon as 
possible. But the very important question arises 
as to whether those of our shipbuilding yards which 
are no longer needed by the Admiralty are to be 
entitled to entertain proposals made by foreign 
shipowners or whether it is intended to limit them 
to accepting orders for new construction for British 
companies only. It has to be borne in mind that 
when the war is over an enormous amount of tonnage 
in British and allied ownership, together with the 
tonnage represented by enemy ships, will be set free 
to resume former services, and that whatever course 
freight rates may assume in the meantime there will 
then be a heavy fall in consequence of the long time 
which, as may be believed, must elapse before the 
normal state of international trade returns. With 
this fore-knowledge it is now perhaps a matter of 
some concern to British shipping undertakings to 
decide what their policy with regard to new construc- 
tion should be. If it is possible for them to place 
orders which would be sufficient tully to occupy the 
yards released by the Government there is very 
little or nothing to be said in opposition to the 
allocation of the contracts, provided that it is possible 
simultaneously to meet the requirements of any of 
our Allies with new merchant vessels, by the gradual 
transfer to them of any ships which can be disposed 
of in the near future. In the event, however, of 
home and allied orders not being of adequate volume 
to provide full employment for the shipyards set 
free by the Government, will the builders be permitted 
also to seek contracts for new vessels for delivery 
to neutral countries? If so, the question arises 
whether, for the present at all events, it would 
not be preferable to apply to more necessary, if not 
pressing, national purposes the materials and skilled 
labour, which is still declared to be required, which 
would otherwise be devoted to the construction of 
vessels for neutral countries. It would certainly 
seem inconsistent to proceed with work of the latter 
kind when applications continue to be made for skilled 
hands for work in connection with the production 
of munitions. 

The practical or partial cessation of new construc- 
tion for private account in the United Kingdom 
during so many months has naturally reacted favour- 
ably upon shipbuilding work in certain neutral 
countries, particularly in the United States and 
Holland. This fact was briefly mentioned in the 
annual report which was recently issued by Lloyd’s 
Register of Shipping, which pointed out that in 
consequence of the greatly increased activity in some 
countries the actual volume of shipping in hand at 
the end of last June was not materially different 
from what it was twelve months before. According 
to another source, which is declared to be official, 
the tonnage built in the United States in the year 
ended with June, 1915, amounted to 180,000 tons, 
whilst the numerous purchases of vessels from other 
countries in the same year, under the Registration 
Law of August, 1914, which admits to the United 
States Register vessels constructed in other countries 
made a total addition of 700.000 tons to the mercantile 
fleet of the country, or an augmentation of approxi- 
mateiy 75 per cent. in one year. Notwithstanding 
this considerable increase, the President of the United 
States has just announced his intention to introduce 
a bill for the establishment, provisionally under 
Government auspices, of a national mercantile marine 
by the purchase of ships so that the country “ should 
be its own carrier on the seas and enjoy that economic 
independence which only an adequate merchant 
marine would give it.” As in the case of everything 
of an American character, the proposal is certainly 





comprehensive, the more so seeing what ground has 
to be covered if the 90-per cent. of the United States 
foreign trade which was transported prior to the 
war in British, German, French, Dutch and Austrian 
ships is to be conveyed in American vessels in the 
future. In the case of Holland the Minister of 
Commerce recently stated that the Dutch merchant 
vessels had increased from 1,109,000 tons to 1,148,000 
tons in the twelve months ended with August, 
whilst there were then. 122,000 tons in course of 
construction and a further tonnage of 78,000 on 
order. These developments and the similar move- 
ments which are proceeding in Scandinavia and 
Japan, although of importance to the countries 
concerned, are of comparative insignificance when 
we come to consider the expansibility of our own 
resources which, once the moment has arrived to 
produce merchant vessels in abundance, will again 
afford proofs of the -vitality of our shipbuilding 
yards, strengthened by the exceptional work 
which has been so ably performed during an un- 
precedented state of national emergency. 








CONTRACTORS AND ENGINEERS. 
(By a Correspondent.) 


Is it possible to draw up a contract for any struc- 
tural work of magnitude which shall be perfectly just 
and fair to all parties ? 

It has been our fortune—good or ill—during the 
past thirty or forty years to peruse countless contracts 
and specifications by a similar host of engineers for 
works of one kind or another, and we always find our- 
selves face to face with the above problem before we 
have reached the end of our task. To be quite honest, 
we are compelled to admit that the only answer we 
have been able to give is that, whether possible or not, 
we have up to the present failed to meet with a per- 
fectly just model. 

The trouble, of course, does not lie with those 
clauses of the document which refer to the method of 
construction or to the materials to be used, or even to 
the management or control-of the work. All such 
points can be and are equitably provided for in most 
contracts. And where disputes arising out of the 
reading of clauses covering these and kindred matters 
come, as they sometimes do, into the Courts for arbi- 
tration, no great difficulty is found in adjusting 
differences, if not to the satisfaction of both parties, 
at any rate in accordance with both law and common 
sense. No, the real difficulty is to be found in the 
terms of the contract, and the general conditions 
attaching thereto. 

Obviously the duty of every engineer is so to phrase 
his contract that he shall be able to secure his client 
against any vagary of a careless or dishonest contrac- 
tor. But is it right so to draft the clauses that the 
contractor is ensnared into obligations which, had 
they been specifically put before him, he would never 
have aceepted ? We know that the engineer may 
retort to the effect that if the contractor does not like 
the conditions he is not under any obligation to send 
in a tender at all. And this is quite true, of course, 
though it is equally possible to suggest that if this 
argument weighed with contractors as a body, no 
tenders would be sent in and a deadlock would be 
reached immediately. 

The real truth is that in many cases the would-be 
contractor realises the dilemma when tendering, but 
relying on the honesty of the engineer, and also of 
the building owner, he takes the risk of having these 
clauses brought up against him later on. And it is 
satisfactory to know that in the vast majority of 
contracts his confidence in their honour is not mis- 
placed. It is only when a contractor falls into the 
hands of an unscrupulous or weak engineer that 
trouble arises, and these are the cases which come into 
the Courts for arbitration and which bring so little 
credit to the engineer in question and to engineers in 
general. 

In every case where the engineer and contractor are 
honestly anxious to see a good job done, at a fair 
price, no trouble arises. ‘‘ But when,” as an old 
Scottish contractor for public works remarked to us 
recently, “the engineer and the contractor begin to 
throw clauses of the specification and contract at each 
other, it invariably means that ‘the Law Courts will 
hear of the matter before very long.” 

And so we come back to our first proposition, viz., 
is it possible to draft a perfectly fair and just contract ? 

We are not thinking of the “‘ sole arbitrator ”’ clause, 
which has been so fruitful a cause of trouble ; because 
in all such cases it is a straight forward condition which 
admits of no misunderstanding. The character of the 
engineer is presumably known to the men who propose 
to tender, and if they are satisfied to entrust them- 
selves to his ruling, well and good. They take the 
risk of their “‘sole arbitrator”? proving unfair or 
biassed. On the engineer’s side there is much to be 
argued in favour of the condition. Who so competent 
as he to say what his plans, specifications, and 
instructions mean ? What more likely to foster bad 
feeling and distrust between the parties than the 
knowledge that either may bring in a third opinion, 
with the possible and probable result of pleasing 





neither of them, but with the certainty of destroying 
all confidence and trust in the bond fides of each other, 

The class of difficulty we have in mind is not this 
but something far more insidious and illusive. A cage 
in point is afforded by a recent decision of the High 
Court. The engineer in this case publicly invited 
tenders for the erection of certain work in accordance 
with certain plans and specification and on a pres. 
cribed site. It was laid down as-a condition that. the 
contractor before tendering was to ascertain and 
satisfy himself as to the nature of the sub-soil, and 
further that he must undertake to erect the work and 
maintain it to the engineer’s approval for a terin of 
months after completion. No power of criticisiny the 
design or. of amending it in any particular was vive, 
to the contractor. He must build and maintain that 
work and no other on that site. 

The contract was let and the work begun, and it 
was then found that the foundation was hopelvssly 
bad and quite unsuitable to the design. The con- 
tractor drew the engineer’s attention to the true 


condition of the formation and a certain portion o! the 
foundations was carried down to a greater depth. but 
later on the contract shallow depth was reverted to, 
and the contractor was told to proceed on the |ines 


indicated by the contract plan. Under protest he 
conscientiously carried out the instructions given, 
viz., to build that work on that site, but the forces of 
Nature were too strong and too arbitrary. The work 
showed signs of failure through unequal settle:ment 
before it was finished, and then trouble began. ‘lhe 
engineer called upon the contractor to reconstruct. 
The contractor replied, “I have carried out your 
instructions under your supervision and have built 
the work to your design and to your approval as con- 
firmed in writing ; that it has failed is evident, but 
the failure is due to the foundation which you selected, 
and in the selection or approval of which I had no 
voice. If, therefore, you wish these defects to be 
repaired, I claim to be paid extra for such reconstruc- 
tion.” 

Upon his declining to reconstruct on any other 
terms, the contractor was warned off the ground, and 
other means taken to repair the damaged structure 
at his cost. Hence his action against the building 
owner for the payment of balance due, and the re- 
covery of moneys so expended out of such balance. 
The High Court dismissed the special jury when the 
case was part heard, and ruled against the contractor 
on the legal interpretation of the contract. In effect, 
it was held by his Lordship that the contractor was 
bound by his contract to build the works indicated on 
the contract plans and maintain them for the agreed 
period, even though this should prove to be a physical 
impossibility owing to the nature of the sub-soil. 

Here truly is a reductio ad absurdum! The con- 
tractor is to spend the whole of his capital and if need 
be impoverish himself in trying to do that which it is 
admitted is a physical impossibility. This possibly 
is law, but nobody can pretend that it is equity or 
common sense. For even granting that by lavishing 
his capital on the work, the contractor is able to keep 
the structure in repair during the term of maintenance, 
everybody interested knows perfectly well that it will 
fail again within a short time, unless the owner himself 
undertakes the economic drain entailed in constant 
patching and repairs. Why then waste money on the 
repairs of a structure which has been proved to be 
absolutely unfitted in design for the site, upon which 
it is to be maintained ? 

But what of the contract ? 

It would be very interesting and highly instruc- 
tive to secure the views of our leading engineers and 
contractors from their respective points of view. Any 
suggestions towards the avoidance of such a dilemma 
as we have referred to must make for justice, and 
without such a foundation we hold that “law”? is 
necessarily bad in its first result on the individual and 
also in its ultimate effect on the community. We 
withhold any proposals in the above direction, pend- 
ing the expression of views and experiences of your 
readers. 
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THE WATER POWERS OF CANADA. 
No, V.* 


‘ue fifth and final booklet dealing with the Water 
Powers of Canada is that devoted to the Maritime 
Provinces. It has been written by Mr. K. H. Smith, 
A.M. Can. Soe. C.E., who is the engineer of the Nova 
Seotia Water Powers Commission. 

i is explained that the Maritime Provinces, includ- 
ing New Brunswick, Nova Scotia, and Prince Edward 
Island, have a total area of 51,512 square miles. 
This area is so much cut up with bays and arms of 
the sea that there are relatively few large river 
systems, and those that do exist are tidal for a con- 
siderable portion of their length. However, there 
are numerous possible power sites, and though the 
drainage areas are not, as compared with other parts 
of the Dominion, large, yet this is, to a considerable 
extent, counterbalanced by the relatively heavy rain- 
fall and by the fact that in many instances storage 
is readily to be effected. As regards rainfall, the 
yearly average for Halifax, as observed over the last 
thirty-five years, is 57in., while in New Brunswick 
it ranges from 35in. to 47in. per annum, 

In a general discussion on the water power situation, 
Mr. Smith shows that, though there are not very 
many, there. are several sites which are comparable 
in size with other big water powers in different parts 
of the Dominion. Thus there is one at Grand Falls 
on the St. John River, and others on the Mersey, 
Gaspereaux, and East Rivers in Nova Scotia. These 
sites have the somewhat peculiar feature that they are 
all either at or close to navigable water. Grand 
Falls, for example, is at the head of the Navigation 
of the St. John River, while the other places are in 
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the neighbourhood of good sea water harbours, such 
as Liverpool, Sheet Harbour, and Minas Basin. 

The Province is rich in mineral wealth, there being 
extensive deposits of iron ore, gold, and coal. It 
is thought likely that electrical energy may shortly 
be employed in the production of certain kinds of 
steel. The gold deposits are‘ many of them, near 
places where water power might be developed. One 
company has already profitably made use of elec- 
tricity for coal mining. There is a large field open for 
supplying cheap power for agricultural operations, 
which are the chief asset of these provinces. At the 
present time electrical energy is principally employed 
in two directions, first for saw mills and for pulp and 
paper mills, and secondly for local lighting and small 
motor loads, though there are instances where it is 
being used to drive textile and flour mills. The 
largest use is, however, in connection with the first- 
named, @.e., directly and indirectly for paper making, 
and it is thought that future developments will also 
follow in this line. New Brunswick has a wealth 
of timber, which is admirably suited for this purpose ; 
indeed, the whole of its interior is covered with forests. 

Turning, then, to the water powers which have 
already been developed, Mr. Smith gives some par- 
ticulars of several sites. He explains, first of. all, 
that at the present time some 13,000 horse-power is 
derived from falling water in New Brunswick. Over 
one-half of this power is absorbed in pulp mills and 
in small saw and flour mills. The remaining 44 per 
cent. is taken up by electric supply plants, most of 
which are small, varying in power from 100, to 500 
horse-power apiece, though there is one of 3200 horse- 
power, this being at the Aroostook Falls on the Aroos- 
took River. The small plants are mostly privately 
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owned, such as those at Bathurst, Centreveille, St. 
Stephen, Shediac, and Woodstock. 

In Nova Scotia 21,000 water horse-power is in 
operation. Here, again, the major portion—12,650 
horse-power—is utilised in making pulp and paper, 
while 2700 horse-power is divided between a number 
of small electric light plants and 350 horse-power 
used in gold mining, the balance driving saw mills 
and flour mills. There are small electric light plants 
at Annapolis Royal, Bear River, Bridgetown, Bridge- 
water, Dartmouth, Liverpool, Lunenburg, Yarmouth, 
and Shelbourne. The largest of these, and it is only 
of 750 horse-power, is at Liverpool, on the Mersey. 
It is municipally owned ; so are the plants at Anna- 
polis and Bridgewater. Other plants on the Mersey 
are two of 3000 and 1500 horse-power respectively. 
They are both used for paper making. There is a 2000 
horse-power pulp plant at Weymouth, on the Sissibon 
River, and other installations engaged in the same 
work on the Lahave, Medway, Clyde, and St. Croix. 

On Prince Edward Island, though nearly every 
stream has one or more power plants on it, the total 











DAM AND OLD MILL ON THE LEQUILLE RIVER, N.S. 


horse-power developed is only estimated at 500. The 
plants only range from 5 to 50 horse-power, and are 
mostly used for flour and textile mills, and but few 
of them are at work all the year round. There is 
one hydro-electric station on the Montague River, 
but it only represents 44 horse-power. 

It will be seen, therefore, that throughout the three 
provinces there is only a total of some 34,500 horse- 
power at present developed. This—which is only 
1 horse-power to every twenty-cight inhabitants-——1s, 
however, very far from representing the total power 
which might be obtained. The distinguishing feature 
of the Maritime Provinces is the large number of small 
water power sites which are available. There is one 
or more on every stream, and though for the most part 
they represent small powers, yet they are sufficient 
to supply the needs of factories and small muni- 
cipalities ; in fact, many of them have been utilised 
in this direction, though numbers still remain to be 
developed. Yet, these provinces are not, as has been 
said above, entirely without big water powers. Two 
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sites stand out prominently, namely, Grand Falls, 
on the St. John River in New Brunswick, and Grand 
Falls, on the Nepisguit River. 

Mr. Smith points out that the St. John has the 
largest drainage area of any river in the three pro- 
vinces, the total area of the basin being 26,000 square 
miles, 5000 square miles of which are in the State of 
Maine. At Grand Falls, which are about 200 miles 
from the city of St. John, a head of-140ft. can be 
made available, and it is proposed to erect a plant there 
which would be capable of developing 80,000 horse- 
power. On the same river there is another point— 
at Pokiok—where, it is said, 30,000 horse-power 
might be obtained. The Nepisguit—which means 
the ‘‘ River of Foaming Waters ’—abounds, as can 
be imagined from its name, in rapids and falls. 
At Grand Falls, where the river descends rapidly 
through a rocky gorge, a head of 125ft. might be made 
available, and would produce 10,000 horse-power 
or more. The falls are only 20 miles-from the town 
of Bathurst. Other rivers in New Brunswick having, 





what Mr. Smith describes as “large power sites,” 


though he gives no details, are the Miramichi, the 
Tobique, and the Aroostook. 

In Nova Scotia, Mr. Smith tells us that work has 
already been begun on the development of a fairly 
large power plant, and that there are, at any rate, 
three other points in the province at which compara- 
tively large powers might be obtained. The Mersey, 
which is the most important river in the province, 
from the commercial point of view, is particularly 
well supplied with lakes in its upper waters, so that 
storage works could be readily carried out. At 
several points on the river there are places where it is 
estimated that some 30,000 horse-power might be 
obtained, but as yet there are only three power plants 
in operation, and they only have an aggregate 
capacity of 4250 horse-powér. East River, too, 
has numerous lakes in its drainage basin, and it is 
said that at Sheet Harbour 16,000 horse-power 
might be developed, though Mr. Smith is not able 
to verify this figure. 

Another river which is well provided with storage 
basins is the Gaspereaux. At a place which is in 
the midst of a rich farming district and well within 
economical transmission distance from Halifax— 
being only 20 miles away—there are falls which 
could be made to afford a maximum head of 450ft., 
and a scheme has been set on, foot to utilise this in a 
plant with a capacity of 8000 horse-power. The 
proposal embodies many ‘points of interest. Not 
only are a number of lakes to be dammed at their 
outlets, but the waters of one stream are to be entirely 
diverted into another, and in one power-house there 
are to be turbines operating under different heads— 
a by no means ordinary proceeding. Work on this 
undertaking has already been commenced. The 
combined flow of the two rivers is to be again employed 
to generate power further down stream, in fact at 
tide water level on St. Margaret’s Bay. From the 
second plant it is hoped to obtain 2160 horse-power 
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continuously, as well as 3210 additional horse-power 
for twelve hours each day. 

Mr. Smith does not give, as have the authors of 
the other booklets, any estimate of the total power 
which might be readily made available in the three 
provinces. He states that such a course is not con- 
sidered advisable in view of the fact that investiga- 
tions are still being carried out, so that information 
on the subject is not yet complete. “‘ In several 
cases already,” he says, “a little careful study has 
revealed very attractive power sites hitherto unsus- 
pected by the casual observer, where ingenious but 
inexpensive storage schemes, diversion of one stream 
to another, or combinations of several sites are 
involved,”’ and he concludes by adding that it suffices 
to say that “‘many water powers admirably suited 
to the various needs of the country do exist, and any 
efforts put forth by those interested to find such 
will be amply rewarded.” In fact it appears that, 
though for the most part the water powers of the 
Maritime Provinces which could be made available 
are individually smaller than those of other parts of 
Canada, they are actually numerous and valuable, 
besides being widely distributed, and they will 
undoubtedly be found most useful in the development 
of the mineral and agricultural wealth of the district. 

We reproduce from the booklet, herewith and on 
page 582,a number of views, which serve to give a 
general idea of the character of the country and of 
the nature of the works which have already been 
carried out. 








A NOTE from the honorary secretary; of the Electric 
Vehicle Committee comments. upon the fact that the 
Manchester Corporation has recently served notices upon 
a large number of owners and tenants in that city to abate 
an alleged nuisance by discontinuing to keep horses en 
their premises. The obvious bearing of this upon the 
future of the electric vehicle industry is clear, and sanitary 
committées and other municipal departments are reminded 
that there is nothing experimental about the modern 





electric vehicle. 
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A HIGH EFFICIENCY INCANDESCENT LAMP. 


A new type of high efficiency incandescent electric 
lamp is described in @ paper presented to the Institution 
of Electrical Engineers by Messrs. E. A. Gimingham and 
s. R. Millard. It seems that in 1913 experiments were 
started in the lamp research laboratory of the Edison and 
Swan United Electric Light Company with a view to 
making @ lamp having the usual characteristics of the 
ordinary incandescent lamp, but having as the source of 
light an are having electrodes of tungsten or other refrac- 
tory conductor burning in an inert gas such as nitrogen or 
argon. The first lamps constructed were made with the 
electrodes in contact, one being connected to an expansion 
strip of copper or other material having about the same 
coetticient of expansion. A spiral filament of tungsten, or 
molybdenum, was mounted close to the strip and connected 
in series with the are circuit. To prevent the strip moving 
too far and the are breaking, a thick wire was sealed into 
the glass support, this wire acting as a stop and maintain- 
ing the correct gap. For alternating current lamps the 
electrodes were constructed of fused tungsten, and were of 
equal size. In the case of one of the continuous-current 
lamps the positive electrode was made of a globule of fused 
tungsten and the negative electrode consisted of a number 
of tungsten wires or filaments mounted in the form of a 
brush. 

The parts were assembled as shown in Fig. 1, and sealed 
in an ordinary incandescent lamp bulb, which, after being 
exhausted of air, was filled with nitrogen at a pressure 
of, approximately, two-thirds of an atmosphere. When 
connected to a continuous-current circuit through a 
resistance the current passing through the coil A pro- 
duced sufficient heat to cause the expansion strip B to 
warp, thus separating the electrodes E E and striking an 
arc between them. The temperature of the heating coil 
then dropped to a very dull red heat, due to the resistance 
introduced by the are itself. The heat froin the are was 
more than sufficient to keep the expansion strip hard 
against the stop F, and thus to maintain the requisite 
length of gap. The are burned steadily, and the electrodes 
emitted an intense white heat. But the lamp was unsatis- 
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Fig. 1 


factory. — One trouble was that the electrodes tended 
to stick together, with the result that the expansion 
strip failed to separate them. Moreover, a considerable 
amount of sputtering took place, thus shortening the 
length of the lamp’s life. Ultimately, however, a lamp 
was developed which had a life of over 100 hours. 

Later the problem was attacked in a totally different 
way. It is well known from experiments made by Sir 
J. J. Thomson, Dr. Fleming, and others that the filament 
in an incandescent lamp gives off a strong negative dis- 
charge, and if an additional electrode seated adjacent 
to the filament be charged to a positive potential a current 
passes between the filament .and this electrode. This 
principal was applied: in developing the new lamp. The 
first attempts were made with a view to constructing 
an alternating-current lamp, consisting of two small 
globules of tungsten fixed a definite distance apart. In 
order to break down the resistance within the arc gap a 
filament was mounted adjacent to the electrode, this 
filament, when made to glow brightly for a few seconds, 
acting as an ionising agent, thus making the arc gap con- 
ducting. This ionising circuit was connected in parallel 
with the are through a single pole switch and resistance. 
To put the lamp into operation the ionising circuit was 
completed for a few seconds, and then broken by means 
of the switch, the result being that an arc was momentarily 
struck between one of the electrodes and the filament, 
this being followed by an arc between both electrodes, 
the filament acting as the ioniser being then entirely cut 
out of the circuit. This lamp proved to be a great im- 
provement upon the previous one. Attempts were then 
made to construct a lamp for continuous-current circuits. 

At first the construction was similar to that of the alter- 
nating current lamp, with the exception that the negative 
electrode. was smaller. To put the lamp into operation 
the filament acting as the ioniser was brought to a high 
State of incandescence and then cut out of circuit by 
means of a switch in the positive lead. Difficulties, how- 
ever, were experienced in inducing the arc to leave the 
tungsten filament ioniser and pass to the negative elec- 
trode. This trouble, it seems, was due to the difficulty 
of bringing the negative electrode to a temperature high 
enough to form an arc. In the alternating-current arc 
the electrode which momentarily formed the are with the 





ioniser helped to form the are proper, but with the con- 
tinuous-current lamp the arc persisted in passing between 
the positive electrode and the ioniser. Later negative 
electrodes were made which the are would strike, but it 
was considered necessary to provide thoroughly for the 
protection of the ioniser. It is well known that several 
refractory oxides possess to a very high degree the property 
of emitting electrons, and experiments were therefore 
made with mixtures and combinations of tungsten with 
zirconia, yttria and other oxides of the refractory class. 

As a result of continued experiments a satisfactory 
filament having powerful ionisation properties was evolved. 
It was found that if filaments were carefully made they 
were not destroyed by the action of the arc, and that they 
lasted considerably longer than a filament of pure tungsten, 
this being, no doubt, due to the difference in the physical 
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state of the two filaments. Difficulties, however, still 
remained. The action of the are naturally destroyed, 
after a time, the ionising properties, and in some cases 
difficulties have been experienced in re-striking after the 
lamp has been in use for 200 hours. This deterioration 
of the ionising properties of the filament, however, was 
only local, being merely around a short length directly 
opposite the anode. To overcome this a short length of 
expansion strip similar to that used in the lamp shown in 
Fig. 1 was linked between the anode and stem lead. A 
lamp constructed in this manner is shown in Fig. 2, which 
is a lamp suitable for working with continuous current, 
Three leads, it will be noticed, pass through the lamp stem. 
On one is mounted the electrode E, while the other two 
hold the filament acting as an ioniser B B'. The positive 
main lead is divided into two circuits, one of which, A, 

















Fig. 3 


passes through a resistance, and the contacts of the electro- 
magnetic switch C to one pole of the ioniser B, the other 
being taken through a resistance, and the coil on the 
electro-magnetic switch to the positive electrode of the 
are circuit E. The negative main lead is connected to 
the remaining ioniser lead B'. When the lamp is in 
operation the current first passes through the ioniser 
circuit, causing the filament to incandesce at a temperature 
sufficient to ionise the gas between it and the positive 
electrode. At first a small current flows in the arc circuit, 
this current rapidly increasing until the cut-out is operated. 
This breaks the ioniser circuit until the arc is struck, the 
striking being assisted by the removal of the ioniser 
circuit which previously shunted the are circuit. The 
heat rising from the arc causes the expansion F to warp, 
and this moves the arc to another position on the ioniser. 
On switching off the current the electrode returns to its 
original position, having left the inactive part and coming 
to rest opposite the still active portion of the ioniser. By 





this means the lamp may be restarted at any period of its 
life without difficulty. In this lamp practically the 
whole of the intense white heat emanates from a small 
globule of fused tungsten ;jin. in diameter. Any size 
or shape of electrode may be made, the construction of 
the higher candle-power lamps being as shown in Fig. 3. 
Here the expansion strip is dispensed with, for with a 
powerful arc there is a greater tendency for the arc to pass 
across the shortest gap. In this case, after striking from 
the filament to the edge of the electrode the are rises to 
the thickened portion immediately opposite. As compared 
with the carbon are lamp the new lamp is very simple. 
No regulating mechanism is necessary, and there is, 
therefore, a saving in the cost of production. The loss of 
light caused by the obstruction of the electrodes is small 
compared with that in the carbon lamp, and there is no 
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trouble from flickering or arc wandering. Moreover, as 
the arc is completely enclosed there is no danger from fire. 
No re-carboning is required, and the lamp needs no 
attention whilst it is in use. 

The curve A, Fig. 4, shows the percentage variation of 
pressure with current, and it will be seen that the curve 
is similar to that of an ordinary arc, though it indicates 
that the stability is greater. The pressure across the arc 
steadily decreases with an increase of current, and if 
continued until the sputtering point is reached the pressure 
suddenly drops. A _ representative efficiency curve is 
shown at B, which shows the efficiency for the normal 
working eurrent to be 0.5 watt per internationai candle- 
power, or two candle-power per watt. The current may 
be increased until the tungsten reaches the sputtering 
point, at which the efficiency is .3 watt per candle-power, 
or 3.33 candle-power per watt. Curve C, in Fig. 4, 
shows the variation of candle-power with current. 

The paper concludes with sections on running tests, 
intrinsic brilliancy, spectrum analysis of light emitted, 
light distribution, and suggested uses of the lamp. 








“JAMES ROBSON: THE INVENTOR OF THE 
TWO-CYCLE INTERNAL COMBUSTION 
ENGINE.” 


WE have received from Mr. James Robson, Pendennis, 
Sandwell-road, Handsworth, Birmingham, a copy of a 
pamphlet which he has written as a memorial of his 
father’s life-long work in the field of gas power engineering. 
The full title of the pamphlet‘is *‘ A Brief Memoir of James 
Robson, the Inventor of the Two-cycle Internal Com- 
bustion Engine and of the Gas Hammer.” Without 
disputing or accepting the position claimed for Mr. Robson, 
sen., we are bound to admit that this little memoir is an 
interesting and valuable contribution to the history of 
engineering development. 

James Robson, born at North Shields in 1833, con- 
structed his first experimental gas engine in 1857. By 
1859 he had a three horse-power gas engine driving an 
18in. circular saw at his father’s building establishment 
and two others driving some printing machinery else- 
where. It is interesting to note that in these early engines 
the ignition was effected electrically by means of an 
electrical machine. In 1865 a disaster happened. The 
Theatre Royal at South Shields was being erected alongside 
his ironmongery establishment, and during the excavation 
for the foundations his house was wrecked by the collapse 
of one of its gables. Other business interests thereafter 
attracted him, but he found time to invent and construct a 
peculiar type of atmospherle gas engine. He next designed 
an equally curious ‘‘ spring type atmospheric pressure ”’ 
gas engine, which after the lapse of some years was patented 
in 1880. It was in 1877, however, that he patented his 
first two-cycle gas engine. His son claims that this was 
the first true two-cycle engine ever designed. In it all the 
operations of charging, compressing, ignition, combustion 
and exhausting were performed in a single cylinder, 
having a single piston and in one revolution of the crank 
shaft and without the assistance whatever of any pump 
or other contrivance. In 1879 he improved upon his 
earlier design and added a device for starting the engine, 
in which use was made of a portion of the exhaust gases 
previously trapped in a suitable reservoir. In 1881, 
after being perfected, this engine was placed on the market 
by Messrs. Tangye, of Birmingham. 

Robson’s gas-driven forging hammer was invented in 
1880, and of this invention about a hundred examples 
were manufactured. Some of these, we gather, are still 
in use. A modification of the same idea was applied in 
the design of a direct-acting explosive gas pump, but 
although one of these was made by Messrs. Tangye in 
1881, the idea was not pushed on with on account of the 
pressure of other-work. 

He died in August, 1913. Up to the last he was a 
keen inventor and was devoting much of his well-earned 
leisure to the invention of a direct-lift aerial machine. 

We are pleased indeed to notice that throughout his 
life Mr. Robson seems to have had a close interest in 
Tue ENGINEER. His son quotes a letter which he wrote 
to our Editor in 1864 on the subject of ‘‘ Coal Gas Motive 
Power,” in which he gave some particulars of his early 
experiments. His claim to be the inventor of the true’ 
two-cycle gas engine is substantiated. by an extract from 
an article in this journal for October Ist, 1897. His 
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gas forging hammer was described and illustrated in our 
issues of May 29th, 1885, and September 10th, 1886. 
A letter to the Editor published under the initials “* P. H.” 
in our issue of August 5th, 1864, was, we believe, written 
by him. This letter is remarkable from thte fact that it 
contained an early, if not the earliest, hint of the suction 
gas producer. 

Copies of the memoir, we are informed, will be sent free 
of charge to engineering professors, consulting engineers, 
and to the principals or librarians of technical schools who 
care to apply for it to the author. 








THE INSTITUTION OF CIVIL ENGINEERS.* 
THE PUNJAB TRIPLE CANAL SYSTEM.* 
By Sir Joun Benton, K.C.LE., M. Inst. C.E. 





THE name “ Punjab,” or Panjab,” is derived from two native 
words—panj meaning five, and ab water—and means the “ Land 
of the five rivers,”” namely, the Sutlej, Beas, Ravi, Chenab, and 
Jhelum, all of which traverse the province of this name in the 
north-west of India. These perennial rivers all rise in the Hima- 
layas, and all eventually tail into the mighty Indus, which is 
known as the Sind River. The tracts between these rivers are 
locally known as doabs—from do meaning two, and ab water— 
and are distinguished from each.other by the initial letters of 
the rivers bounding them. 

The Punjab soil is rich alluvium, often of great depth, and the 
configuration of the ground is admirably adapted for the con- 
struction of irrigation works. Since the annexation of the pro- 
vinee, about the middle of last century, great advances have 
been made bythe construction among other works of the Sirhind, 
Upper Bari Doab, Lower Chenab, and Lower Jhelum Canals. 
In the thirty years preceding the scheme which is the subject 
of this paper, the irrigated area increased from 24 to 7} million 
acres, while the return on the capital expenditure rose from 
nothing to over 15 per cent. The excellent results afforded by 
these earlier large new canals justified further advancement. 
The position was that in the east of the Central Panjab there 
was—in the Lower Bari Doab—a prairie tract of 14 million acres 
of excellent arid waste land, which, owing to previous utilisa- 
tions and reservations, could not be irrigated from any water 
supply near at hand, while on the western side of the province 
there was a large unutilised perennial supply in the Jhelum 
River. The utilisation of the plethora of water on the west 
for the irrigation of the plethora of land in the east involved 
carrying the supply across two great and widely separated rivers, 
namely the Chenab and Ravi, and also across numerous formid- 
able hill torrents. The final scheme consists in the construction 
of three large separate and inter-connected canals, now known 
as the Upper Jhelum, Upper Chenab, and Lower Bari Doab, 
for the irrigation of the Upper Jech Doab, Upper Rechna Doab, 
and Lower Bari Doad, respectively. 

In the Panjab two crops are grown in the year, namely, the 
kharif or summer crop from April to September, and the rabi 
or winter crop from October to March. The melting Himalayan 
snows and the monsoon rainfall afford abundant supplies in the 
rivers for the first of these, but not for the rabi, which is the 
more valuable of the two crops. Transfer of water from west 
to east is essential for the rabt crop. ‘Two crops are essential for 
the financial stability of the scheme. 

The Upper Jhelum Canal had to be located at a sufficiently 
high level to admit of its being tailed into the Chenab River 
above the offtake of the existing Lower Chenab Canal. The 
location adopted for the Upper Chenab was chosen so as to 
command all the ground which it is desired to irrigate. The 
alignment adopted for the Lower Bari Doab is such as to com- 
mand all the Crown waste lands—less a small part left at the 
northern end for extension of the Upper Bari Doab Canal. 

The aggregate areas are as follows :—-Gross commanded area, 
3,997,434 acres ; proposed irrigation in kharif crop, 937,928 
acres ; proposed irrigation in rabi crop, 937,927 acres ; or in all 
1,875,855 acres. 

In calculating the required water supply the absorption and 
evaporation losses in main and branch canals—on the bases of 
past experience—were assumed to be 8 cubic feet per second per 
million square feet of wetted area of these channels, while the 
average supplies required to be passed intd the heads of - 
distributaries—on the same bases—were assumed to be for :- 

Kharif, | cubic foot per second per 100 acres of irrigation. 

Rabi, | cubic foot A oad second per 200 acres of irrigation. 

The maximum supplies exceed the average ones by 25 per cent., 
and the channel capacity at any point is losses below the point 
1.25 x offtake discharges below the same. The total losses 
when all channels are in flow is 3056 cubic feet per second, but 
. by rotational working for part time in the period of low supply 
this is reduced to 1987 cusecs out of minimum, average, and 
maximum head supplies for different years of 8071, 10,295, and 
12,453 cusecs respectively (where cusec = 1 cubic foot per 
second). 

With regard to design of works the following is a brief sum- 
mary :—The Upper Jhelum Canal will take off at a site where 
no weir will be needed, since there is a natural bar in the river 
with crest 5ft. above full supply level at the offtake ; it then only 
remained to construct a great regulator suitable for drawing off 
the supply at any level. The head works of the Upper Chenab 
Canal has not been discussed, since it is hoped that Mr. H. W. M. 
Ives, M. Inst. C.E., will present a paper on this work. The head 
works of the Lower Bari Doab Canal has for its objects the passing 
of 6750 cusecs from the tail of the Upper Chenab Canal over the 
river Ravi, while at the same time admitting of supply being 
drawn from that river when it is available ; this results in the 
head works comprising an inlet and fall for the Upper Chenab 
Canal on the right bank, a barrage for the river with 35 bays 
of 40ft. span with steel gates, and gearing ; and a head regulator 
for the Lower Bari Doab Canal on the left bank. 

In designing the main and branch canals the tracts were cross- 
sectioned, contour maps were prepared, and trial alignments 
were roughly chosen with a view to admit of the main canals 
gaining the crest of the country in as short a distance as suitable 
bed slopes would allow ; suitable trial bed lines were projected 
with reference to the balancing of cutting and embankment and 
to securing non-silting channels, as given by Mr. Kennedy’s 
formula V, = 0.84 D-® for the critical velocity to be aimed at. 
Trial systems of bed widths and depths were adopted for the 
supplies required for the areas, and absorption areas were 
calculated. By trial and error a complete system of bed slo 
bed widths, and depths were arrived at which met all conditions. 
The discharges were taken from Mr. Kennedy’s diagrams pre- 
pared from Kutter’s formula with N = 0.020, but subsequently 
adequate free board was provided to answer if N = 0.0225, 
except in the case of the Upper Jhelum Canal, which does not 
carry silt. The entire system for the triple scheme comprises 
about 22,645 miles of channels. In designing the cross-sections 
of the canal, adequate banks were provided to retain the water 
when the former are in good order, and are not worn down by 
people and cattle crossing them, nor by rain washing them down. 
The designs provide systems of side berms, and setting back of 
banks, which result in the forces of Nature eventually more than 
doubling the constructed width of banks; this follows from 
the principle that properly designed canals carrying sediment 
will silt up to one-half to one side slopes starting from 
constructed bed width. No outside borrow pits are dug. 





* Abstract of a Fe se read at the ordinary meeting of the Institu- 
tiop on Tuesday, November 16th, 1915, 





Curves of less than 5000ft. radius are avoided, and sharper curves 
have the slopes on the concave side protected. 

The whole of the Upper Jhelum Canal is unavoidably con- 
structed across the drainage of a tract of very heavy rainfall. 
The total amount of cross drainage is estimated at about 604,000 
cusecs, and sixty-two works have been constructed for the 
passing of this discharge. The intensity of run-off per square 
mile ranges from 200 to 2400 cusecs, and was arrived at by 
observation of rainfall, and also observation of actual discharges. 
The cross drainage works on the Upper Chenab and Lower Bari 
Doad Canals are located in flat tracts, and are small, and of less 
importance than those on the Upper Jhelum Canal. In the design 
of canal regulators the principles of design which have been 
observed are: bringing the mechanically operated steel gates 
well forward, so as to leave no spaces for silt banks to form, and 
providing cisterns to obviate wear of masonry floors. ‘There is 
economy in combining bridges and falls. The average distances 
toe of bridges are 1.6, 1.5, and 3.4 miles for the Upper Jhelum, 

r Chenab, and eaeet Bari Doab Canals respectively. 
The widths of roadway between parapets are 21ft. for trunk 
roads, 12ft. to 18ft. for district roads, 10ft. to 11. 6ft. for village 
roads, and 4ft. for footpaths. The works are usually very 
substantial and of brickwork. 

The designs of branch canal works are similar to those for 
main canals. Channels carrying less than 250 to 300 cusecs are 
designated distributaries. All spare land is afforested as far as 
possible, and this specially applies to the tops of the wide spoil 
banks. Furnished inspection houses are provided at about 
10-mile intervals. Canal telegraphs are in general use for 
regulation of supply and other canal purposes. Flour mills are 
constructed at important canal falls. 

In the case of the Lower Bari Doab the commanded area 
was divided by Government into 4400ft. by 3960ft. blocks, and 
these were sub-divided into 1100ft. by 990ft. blocks of 25 acres. 
The 25-acre block is the usual allotment area to peasants. Lines 
of levels were run along the 990ft. sides, and reduced levels 
were got for the corner points of these rectangles, which admit 
of contour maps being prepared for the design of the distribu- 
taries and watercourses. Soil surveys were prepared showing 
the culturable commanded area as far as ground levels are con- 
cerned. A deduction of 5 per cent. was made to allow for 
village sites and roads. This information was much fuller than 
there was time to collect when the canal scheme was advanced, 
and the extent and distribution of the irrigation was recon- 
sidered in the light of the fresh information. The net results 
were : a small net decrease of the total irrigation from 1,875,855 
to 1,871,306 acres, or a diminution of 4549 acres ; with regard 
to the distribution between the kharif and rabi crops, the former 
was reduced by 34,780 acres and the latter increased by 30,231 
acres, the general effect being to provide some desirable surplus 
capacity. The former distribution of kharif to rabi as 1 to 1 was 
altered to 1 to 1.5. 

The main and branch distributaries were aligned on the main 
and subsidiary ridges exhibited by the contour map just men- 
tioned ; these channels were graded and given kharif capacity 
at the rate of 1 cusec per 100 acres for average supply, to which 
was added 25 per cent, for excess of maximum over average. 
The watercourses were aligned so as to have adequate command 
at the highest point of each 25-acre block. Channels carrying 
about 2 cusecs were aimed at, and two such are usually allowed 
for each village, which will have an area of 1200 to 1800 acres. 
A complete system of fully bridged roads is provided. The 
sub-division of the 25-acre blocks into acre ones is carried out 
by the cultivators, and also the construction of the internal 
watercourses. The people will pay for the cost of demarcation, 
soil survey, and watercourse construction at the rate of about 
2s. 8d. per acre. Initial remissions are granted of half revenues 
in old villages for one crop, and of full revenues for two crops 
in the case of newly occupied lands. 

The works were mostly executed departmentally—petty con- 
tractors being employed on brief agreements stating name of 
work and rate per unit—but neither time not quantity being 
stated. The project was sanctioned in January, 1905, on a 
nine-year programme. The Upper Chenab and Lower Bari 
Doab Canals were opened in April, 1912, and April, 1913, respec- 
tively ; Upper Jhelum Canal—unofticially——in December, 1914. 

Charges for water are made on the area irrigated and irrespec- 
tive of the actual quantity of water used. The people desire to 
cultivate as much as possible, and have nearly as great an interest 
in irrigating widely as Government has. Liberal remissions 
are given in the case of such calamities as blight, hai!, locusts, 
or shortage of supply from any cause. The average water rates— 
direct and indirect—vary between 6s. 6d. per acre for the Upper 
Chenab Canal and 7s. for the Upper Jhelum Canai. 

The original estimate sanctioned in 1905 amounted to the 
equivalent in rupees of £5,215,928, the estimated net revenue 
being £519,859, and return on the capital cost 9.97 per cent. 
Loss of population from plague and the increased requirements 
for agricultural labour for preceding new canal works led to the 
cost of labour being enhanced by about 50 per cent. In 1910 
a revised estimate amounting in rupees to the equivalent of 
£6,912,132, with net revenue of £518,550, and return on the 
capital cost of 7.50 per cent. was sanctioned. The work pro- 
mises to be finished within the revised estimated amount. If 
the irrigation reaches 2,000,000 acres, which is expected, the 
return on the capital cost will become 8.0 per cent. The canal 
scheme will receive no credit for affording about as much extra 
net revenue to the Government railways for carriage of exported 
grain to Karachi, as this will be credited to the work from water 
rates. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ‘our 
Correspondents.) 





CHUCK FOR SCREWING AND FACING ENDS OF SHORT 
TUBES. 


Srr,—This chuck is secured to two angle plates bolted to the 
lathe face plate. The holes in the two angle plates should be 








bored together, and the spigots of the chuck made a nice neat 
fit with no shake. The tube is inserted and grip by the 
collets ateachend. When the tube is extracted the collet sections 
are prevented from falling by the four small springs. “After one 





end of the tube has been bored, faced and screwed, the nuts 
securing the chuck to the angle plates are loosened, the cate h is 
mes § and the chuck swung round for the machining of the 
second end ; thus ensuring the two ends being true with cach 
other and the faces se 

Manchester, December 4th. 


PATENTEES AND THE 


Sir,—I wish to draw attention to the loss that many patentees 
and firms working patented inventions must-suffer fron, the 
war. Almost all work on patents—munitions excepted—— just 
have been stopped for at least a year, to the detriment of the 
owners of the patents. I would suggest that the life of patents 
should be extended one or two years, and that the Government 
should forego patent fees during the war. ‘To close the Paicnt- 
oflice for —— of renewal fees would set free some uf the 
clerks for military duty. If some influential society such a the 
Institution of Mechanical ineers would take the matt«r up, 
something might be done. it is, a great injustice is being 
done to British inventors. 

Farnham, December I4th. Joun Henry Kier, 

[We made a proposal with the same object in our issue of 
July 2nd last. It was taken up by the Chartered Institute, 


Brsy Dixon, 


WAR, 


which brought the question to the notice of the Comptroller, 
But as far as we can learn he has taken no further steps. If 
inventors would use a little pressure they could no doubt s-cure 


adoption of some plan of the kind.—Ep. Tux E.| 


CORRECTING FAULTS IN SHELLS. 
Sir,—Firms manufacturing 18-pdr. H.E. shells may not 
be aware that rejections for fuse thread bore being too large 


can be remedied by boring out, screwing, bushing, and re-screw- 
iing. This information was given me by a Woolwich inspector 
last Saturday. One firm making these shells I passed the 
information on to was very pleased to hear it. I am writine for 
the official blue-print to work to. 
Epmunpv J. Davis, M.I. Mech. !). 
Stratford, E., December 14th. 








ARTISTS RIFLES 0.T.C. AND ENGINEERS. 

Tue officer commanding the Second Battalion of the Ariists 
Rifles, Officers’ Training Corps, has decided to form a special 
company to consist mainly o setieational men whose technical 
experience renders them qualified for appointment as oflicers 
to those units or branches of the Army in which knowledye of 
construction and civil engineering is especially useful in the 
conditions obtaining in modern war. A large number of men 
have already been enrolled, but there are still vacancies for civil, 
mechanical and mining engineers, architects, public works 
surveyors, and borough engineers, to receive the military 
training which is essential if the military authorities are to make 
full use of their professional skill and experience. 

The training will be directed to the development of that 
portion of the candidates’ peace training which is applicable 
to military work, and such further instruction as will enable 
them to apply their technical knowledge effectively to military 
requirements. The scope of the training will extend beyond 
ordinary field engineering and will be both of an individual 
and collective character. It will include engineers’ reconnais- 
sance, building and repair of bridges and roads, work in con- 
nection with embarkation and disembarkation of troops, 
military sanitation and water supply, the construction of 
defensive positions, animal management, and such other instruc- 
tion as is necessary to render the candidate for a commission a 
thoroughly efficient offiter. Professional men having colonial 
experience will be particularly welcome, and during their 
training will be associated with men of like social position 
and education. 

Application for nomination to the corps should be made to 
the Headquarters, Artists Rifles, O.T.C., 7, Duke’s-road, 
Euston-road, W.C. 3 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Eccleston-place, S.W. 
ORDERS 
D ber 20th, 1915, by Liuet.-Col. 

Cc. B. ‘Clay, Commandant. 

Drills : 6.25 to 7.25, 7.25 to 8.25 p.m. 

Monday, D. ber 20th.—Secti land 2, Technical Sections 
3 and 4, Squad. Signalling Section and Recruits. 

Tuesday, December 21st.—School of Arms with Architects, 
6 to 7 p.m. 

Thursday, December 23rd to Thursday, December 30th inclusive. 
—-Headquarters closed. 

Friday, December 31st.—-Social evening, 6.15 to 8.15. 

Saturday, January 1st.—Uniform Parade. 

Officer of the Week.—Monday, December 20th, to Saturday, 
January Ist, Mr. Corbett. 

Platoon on Duty.—Monday, 
January Ist, No. 2 Platoon. 

Platoon on duty has to provide a piquet for Headquarters 
of one N.C.O. and three men, and also one N.C.O. for instructing 
recruits. 

Sections for Technical parade at Headquarters, London 
Electrical Engineers, 46, Regency-street, S.W. 

Sections for Shooting parade at Miniature Ranges. 

Unless otherwise ordered, all parades at Chester House. 

Members who have not yet been measured for uniforms must 
call at Samuel Brot hers, Ludgate-hill, as soon as possible. 

Payment for uniforms to be made to the Adjutant. 

E. G. FLemine, 
Acting Adjutant and Company Commander. 





For fortnight cc 





December 20th, to Saturday, 








THE Roya InstiruTIoNn oF Great Brirarn.—The following 
is a list of the Friday evening discourses which will be delivered 
at the Royal Institution during the before-Easter session. It 
is to be noted that, until further notice, the hour at which the 
discourses will commence is 5.30 p.m., instead of 9 p.m., as has 
up to now been customary :—January 2 ist, Professor Sir James 
Dewar, F.R.S., “‘ Problems in Capillarity ’ ; January 28th, Mr. 
Leonard Hill, E.RS., “ The Science of C' tian and the Preven- 
tion of Trench Feet ” ; February 4th, Professor William Bateson, 
F.R,S., “* Fifteen Years of Mendelism ”’ ; February llth, Pro- 
fessor Gilbert Murray, “‘ The Epicurean oy & ;.February 
18th, Professor Ernest G. Coker, M. Inst. C.E., ** Polarised Light 
and its Applications to Engineering ” ; February 25th, Professor 
Sir Arthur Quiller-Couch, ‘“ The Commerce’ of Thought ” 
March 3rd, Professor Silvanus P. Thompson, F.BS., ‘Corona 
and other Forms of Electric Discharge ” March’ 10th, Sir 
Napier Shaw, F. R. S., Director, Meteorological Office, “ Illusions of 





the Upper Air ” ; March 17th, Aubrey Strahan, F.R.S., Director. 

Geological Survey of Great Britain, ‘‘ The Search for ‘New Coal- 

fields in England ” ; March tye Professor W. M. Bayliss, 

F.R.8., “ The h of ical Change in savin 

Organisms ” ; March 31st, Ms Hn A. Fowler, F.R.S., “ Spec- 

troscopy ”’ ; ‘April 7th, Wilfrid Ward, ‘ Chivalry and War ’ 
res 


and April 14th, Professor Sir J. J. Thomson, O.M. 
“‘ The Genesis and Absorption of X Rays.” 
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PROVINCIAL LETTERS. 


HE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Iron and Steel Trade. 


THE upward tendency of prices is not arrested. 
Some of the figures current are avowedly intended to dis- 
courage business. But many consumers are in such a 
position that price is~a secondary consideration. Makers 
have accordingly to protect themselves by all manner of 
“ peservations.”’ A good deal of business which is nomi- 
nally placed has little chance of being put through at all. 
Two main difficulties beset the iron trade. First, the 
serious extent to which output has been impaired by re- 
cruiting, and next the utter inadequacy of the railway carry- 
ing service to meet the strain now imposed uponit. At the 
great proportion of the ironworks the books are full to 
the end of next March, and some ironmasters report them- 
selves as sold up to June ‘on their own conditions.” 
Very much of the business arranged is subject to when 
deliveries can be given. None are promised under three 
months, and where early execution of specifications is 
agreed to extravagant figures are mentioned. Many iron- 
masters, having lost more men by enlistment, will not be 
able to run their mills full time. Bar iron manufacturers 
report a large accumulation of unanswered inquiries. Some 
of them are repeated at higher offers and still refused. 
The tendency is towards further dearness. Best bars can 
be bought only at makers’ own terms above the basis rate. 
Common bar bookings are made at higher values. Hoop 
and strip iron orders are submitted at “unheard of 
figures.” 


Iron Prices. 


The recent advance of the marked bar basis to 
£13 10s, has been followed, as all previous advances have 
been, by a strengthening of the position of unmarked iron. 
As far as these houses are concerned, they have no difficulty 
whatever in finding outlets for all they can produce ; in 
fact they could dispose of much more than they have to 
sell. Lancashire bars are quoted at £13, South Stafford- 
shire merchant bars are worth about £12 15s.; some mill- 
owners ask 5s. more. Indeed, some makers claim to have 
sold at £14 per ton. Common nut and bolt iron commands 
£12 10s., delivered at Darlaston and Wednesbury. Makers 
of small rounds have practically none to sell, being unable 
to turn out more than will suffice for Government require- 
ments. Some have withdrawn quotations altogether ; 
others quote a fancy price, viz., £16 for three-eighths rounds. 
There is a considerable consumption of best Staffordshire 
iron in the chain and anchor trades of Cradley, which are 
very busy on Admiralty orders. Gas strip realises £13 
per ton, and hoops are £14 10s. to £15 10s. Puddled bars 
are still quoted at £8 15s. The galvanised and plain sheet 
trade is becoming further contracted owing to scarcity of 
raw materials and freight difficulties in the export branch. 
Quotations continue to advance, as makers cannot in 
present circumstances handle the business offered. More- 
over, the increasing cost of production makes the prices 
of a week or two ago unremunerative. Orders are only 
accepted subject to approval of specification when received, 
and sellers will not undertake more than 10s. freightage, 
buyers at a distance outside those limits having to add the 
balance to the price. Current prices of 24 gauge corrugated 
galvanised sheets are at a minimum of £25. Some pro- 
ducers decline to do business at less than £26. Stafford- 
shire (black) sheets are quoted at £16 to £16 5s. for corru- 
gated 24 w.g. material; and £15 10s. for plain. 


Shipping Demand for Iron and Steel. 


Labour and other difficulties notwithstanding, 
the production of iron and steel in this country must to-day 
bulk larger than ever before. The reflection is prompted 
by an examination of the overseas trade returns issued 
from the Board of Trade relating to November. Besides 
providing for the needs of our own Government and the 
general needs of trade, the industry has been able to bring 
its exports up to 72.4 per cent. of the shipments in the corre- 
sponding month of 1913. Values have, of course, appre- 
ciated, and compared with November, 1913, the price 
obtained for the month’s foreign trade was only 9 per cent. 
down. A great proportion of the exports of iron and steel 
are going to Allied countries. France, with its own prin- 
cipal iron district in the hands of the Germans, unable 
to get the usual supplies from Belgium or Germany, and 
requiring more material than ever, is making heavy 
indents on British products, and Russia and Italy are both 
heavily in the buying market. Some idea of the service 
the British iron and steel industry is rendering to the Allies 
may be gathered from the fact that last month France took 
the following materials :—Pig iron, 34,683 tons; ship, 
bridge, boiler, and other plates, 11,421 tons ; black sheets, 
7042 tons; tinned plates and tinned sheets, 5493 tons ; 
and steel bars, angles, rods, sections, &c., 46,447 tons. 
Italy’s imports from us included 22,263 tons of pig iron and 
2311 tons of tinned plates and sheets. These figures are 
enormously larger than any previously recorded. It is 
not, however, in war material alone that our iron and steel 
export trade is booming. Most of our principal colonial 
and foreign markets are receiving supplies which, when 
account is taken of the extraordinary price conditions of 
to-day, bear not unfavourable comparison with those of 
normal times. Pig iron, wrought iron in bars, rods, 
angles, &c., ship, bridge, boiler, and other plates, black 
sheets and plates, hoops and strip, tubes and wrought 
pipes, nails and rivets and steel in rods, bars, angles, and 
shapes, are the sections which are best holding their own, 
or more than their own. 


Midland Pig Iron Trade. 


The upward movement appears to gain strength 
each week, and advances are constantly being registered. 
(he most noteworthy change is a heavy demand, in 
striking contrast to that of a month ago. Some brands 
are 2s, dearer on the week. Rising coke values and accen- 
tuated difficulties as regards a shortage of labour at the 
furnaces are responsible for these further advances. 
Chere was a wide disparity in the values which smelters 
quoted to-day—Thursday—on ’Change in Birmingham. 





Several firms refused to quote at all in the belief that prices 
must go higher yet, and being apprehensive as to supplies 
of material and labour in the near future. For gray forge 
iron 72s. was the lowest quotation heard on the Exchange, 
and it applied to Staffordshire common and Northampton- 
shire pigs only. Several Northamptonshire smelters 
declared 75s. a minimum value. Derbyshire forge iron 
was valued as high as 80s., but sales at that figure were not 
disclosed. The highest class Staffordshire irons were 
unalterea, but the quotation for part-mine was advanced to 
77s. 6d. to 80s. The insufficiency of labour is ‘becoming 
acute at the blast furnaces, rendering skilled production 
more and more difficult. A considerable number of plants 
has had to be reduced to half blast. Smelters are not 
eager for business, and bookings are on a small scale 
for early delivery. Iron scrap is quoted at date 85s. and 
steel scrap 903. per ton. 


Steel. 


Buyers state that they find that there is prac- 
tically no steel of any sort which can be contracted for. 
Producers of billets are committed to the fullest extent 
tor many months ahead, and the stringency of the Govern- 
ment control of the furnaces allows but very little material 
to escape to ordinary trade channels. More and more of 
the large iron and steel firms are coming under control, 
and manufacturers who cannot show a frank from the 
Munitions Ministry stand very small chance of placing 
new business at any price. It is nearly impossible to 
obtain an open market quotation for soft billets or sheet 
bars in any considerable quantity. Their more general 
value is in the region of £11, though some sellers of special 
makes quote £12 and £13. Business in finished steel, 
too, is practically impossible. No one is prepared to take 
orders except for very limited stocks in certain unimportant 
lines. Local rolling mills are approaching the end of 
their resources in stocks of sheet bars as a raw material, 
and except for certain work the Government requires of 
them cannot renew stocks. Endeavours, as I explained 
last week, are being made to get semi-manufactured steel 
sheet bars from the United States to relieve the dearth 
here, but it is by no means easy to obtain quotations. A 
little business is passing in American bars at £11 5s. net 
delivered in this district. Orders have been placed with 
American producers for material to be shipped next 
quarter, and some business is still being done on this 
basis. Prices are being pushed up as the market develops. 
Extraordinary prices are being asked for steel wire rods, 
sales having been made at £16. The same price has been 
asked for jin. steel bars. A few American rods are on 
offer, though the price is considerably above even the 
British quotation. Naturally this expensive material 
has greatly stimulated high-class steel wire, which is 
very difficult to obtain. The selling figure of the latter 
is now about £18 per ton. But for pressing needs higher 
prices are sometimes obtained. The manufacturers of 
iron and steel wire are acting together as tar as possible 
as regards prices, and a meeting is about to be called, 
when a substantial addition to current quotations is 
expected to be made. There is a very large consumption 
of steel wire for war purposes, and the ordinary buyer 
has rather a poor prospect of getting his wants supplied. 


North Staffordshire Iron and Steel Trade. 


The position in the North Staffordshire iron and 
steel trade is, if anything, stronger than a week ago. So 
far as steel is concerned, the situation is that no steel is 
obtainable except by the Allied Governments or by firms 
which are on Government work, and the latter are obliged 
to produce written testimony from the War-office or the 
Ministry of Munitions that the material is required on 
war account. Prices are extremely high, because there 
is no competition for orders, and material, fuel and labour 
are becoming scarcer and dearer every day. Shell steel 
in large quantities is being manufactured for the French 
Government. The market in finished iron is almost of 
similar strength. Makers are able to choose their orders, 
and “‘ Crown ” bars are selling at £13 to £13 5s. per ton. 
As much as £13 10s. is being paid for special sizes, and 
iron plates are from £14 to £14 5s. a ton. Hoop irons 
are strong at from £14 10s. to £15 10s. a ton. Pig iron 
values are firmer, and several local smelters have advanced 
their prices. The supply of coal is far below the demand. 
There is a strong market for manufacturing fuel, and 
many inquiries for house coal from outside districts have 
been declined. 


The Coal Trade. 


The Walsall Corporation has decided to inform 
the Board of Trade that information obtained by it from 
the Cannock Chase and Walsall and Walsall Wood colliery 
districts ‘‘shows that the recent legislation has not 
resulted in the expected limitation of the excess price of 
coal above the 1913-14 prices.’”’ Herein, indeed, is a 
remarkable confirmation of the statement I made in this 
letter a fortnight ago when discussing the coal trade, that 
“the limitation of pithead rates is not much more than 
nominal.”’ It would seem either that more legislation 
or closer Government observation following upon the late 
price limitation legislation is needed in this part of the 
kingdom. Thereis a scarcity of colliers’ labour in various 
parts of the Black Country, especially in the Old Hill 
area, near Dudley, where much difficulty is being experi- 
enced in keeping the local pits in repair. Between 600 
and 700 miners from this locality have joined the colours, 
and it is computed that at least 200 more have forsaken 
the pit for the munition factories, where the wages are 
higher. The effect of the scarcity is seriously to reduce 
the output of the mines, with a consequent shortage of 
coal supplies. It is urged by the officials of the Miners 
Association, as well as by the colliery owners, that if more 
men are taken it will be necessary to close some of the 
smaller pits. It is reported that a concession has been made 
by the Cannock Chase coalowners concerning the question 
of non-union miners. Hitherto the employers have not 
as a body given consent to the miners’ representatives to 
visit colliery premises with the object of inducing the 
men to join the union. This facility has, however, now 
been granted, and the Association has formally announced 
that it will not place any obstacles in the way of the men 
being got into the union. The Miners’ Council has ex- 
pressed its appreciation of the employers’ action, believing 





that it will go a long way to solve the problem of the 
non-union miners from Cannock Chase. As the result 
of a conference between representatives of the Cannock 
Chase Owners’ Association and the Engine Winders’, 
Firemen and Mechanics’ Union, new offers of the employers 
are to be placed before the surface workmen in the course 
of the next few days. While the masters have not been 
able to concede the all-round 5 per cent. increase asked 
for, it is understood that the latest offers are more favour- 
able than anything that has gone before. The coal- 
owners and miners of Warwickshire have jointly con- 
tributed £5500 to send nine motor ambulances to the 
front, and it is hoped that they will be completed this 
month. The masters, it is interesting, have given £3200 
and the men the balance. 








LANCASHIRE. 
(From our own Correspondents.) 
Small Sales and Few Changes. 


THE attendance on the Iron Exchange on Tuesday 
was about an average one, and the undercurrent was again 
strong. Not many changes were recorded in pig iron, but 
some sorts were higher, while in many instances prices 
were quite nominal in character. Finished iron and steel 
favoured sellers, and steel bars were £1 to £2 per ton 
higher. Manufactured copper ruled rather in buyers’ 
favour, and English tin ingots were lower. Sheet lead 
dearer. Aluminium has been in strong demand, and prices 
for odd lots are running from £210 to £220 per ton. The 
supply for consumers is limited owing to Government 
having bought up English, Canadian, and American 
supplies. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 85s. 4d.; 
Derbyshire, 81ls.; Middlesbrough open brands, 86s.; 
Scotch (nominal): West Coast hematite, 135s. 6d.; East 
Coast ditto, 125s. 6d. to 130s., both f.o.t. Finished iron : 
Bars, £13 15s.; Lancashire hoops, £15 to £15 10s.; Stafford- 
shire ditto, £14 to £14 10s.; sheets, £13 to £13 15s. Steel : 
Hoops, £15 to £15 5s.; bars, £14 to £16; boiler plates, 
£12 to £12 10s.; plates for tank, girder, and bridge work, 
£11 5s. to £11 15s.; cold-drawn steel, £20; steel angles, 
angles, £12 10s. per ton (minimum); English billets, 
Bessemer basic £11 (minimum). Copper: Sheets, strips, 
&ec., £112 per ton, small lots 14}d.; rods £112 per ton, 
small lots 14}d.; tough and best selected ingots, £93 ; 
copper tubes, 14}d.; solid drawn brass tubes, 14d.; con- 
denser tubes, 15}$d.; condenser plates, 14d.; rolled brass, 
13d.; brass turning rods (nominal); brass wire, 133d.; 
yellow metal sheets, 13}d.; rods (nominal). Sheet lead 
£35 10s. English tin ingots, £171. 


Lancashire Coal. 


There was a good attendance on the Coal Ex- 
change, but there was little change in the general position. 
There is great pressure in all departments for deliveries, 
but no promise could be made. In this connection an 
important meeting of members was held regarding the 
proposal of the Government to commandeer all owners’ 
private wagons. Strong protest was evoked against the 
interference with private interests, and a resolution to this 
effect was carried unanimously. A copy will be forwarded 
to the Board of Trade for its consideration. 


The Engineering Trades. 


The great recruiting rally of last week was respon- 
sible for a very great amount of lost time in engineering 
shops in this district. The waste was quite unnecessary, 
but many men preferred to go to the attesting stations 
during working hours rather than in their leisure time, 
with the result that losses of five and six hours per man were 
quite common. As many of the men have now only gone 
through the process of attestation and have not yet been 
medically examined, further waste of valuable time for 
this purpose is anticipated. Notwithstanding the large 
number of men who presented themselves for the Army 
Reserve, the number of armlets visible amongst engineering 
workers seems very small, but this is no doubt due to the 
insufficient supply sent down to this district. Apart from 
hindrances such as the above, and delays in delivery of 
goods due to the shortage of railway trucks, the engineers 
in the Manchester district are working very steadily, and 
the output is quite satisfactory. 


The Chemical Industry. 


There is no industry of any importance in this 
district, with the single exception of munitions making, 
which is undergoing such remarkable developments as 
that which has to do with the production of chemicals. 
New works and extensions of existing premises are spring- 
ing up in all directions. The development has, of course, 
been largely brought about by the great demand for ex- 
plosives and dye products. The increased demand ‘for 
the former will oly exist, of course, during the continuance 
of the war, but it may be anticipated with some confidence 
that the dye industry will continue to increase if the 
German products are to be kept out of the home markets. 
I hear that the British Carbide Company has decided 
to transfer its works from Norway to Manchester, and has 
already acquired a plot of land for the purpose in the 
vicinity of the Stuart-street power station, so that a full 
supply of current for power purposes may be available. 


Wages in the Engineering Trades. 


Not content with the war bonus of 3s. per week 
which was granted some considerable time ago, the trade 
unions in this district are now agitating for further very 
unreasonable concessions, namely, 6s. per week on time 
rates and 17} per cent. on piece rates. A conference was 
held at York last Friday between representatives of the 
Federation of Engineering Employers and delegates from 
the trade unions. The demand probably affects some 
150,000 people. The conference proved abortive, as 
no basis of agreement could be found, and the demands of 
the men will now have to be submitted to the Government 
Committee on Production. 
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Barrow-in-Furness, Thursday. 
Hematites. 

There is marked activity throughout the entire 
district in the hematite pig iron trade, and smelters are 
maintaining the largest output possible to meet the big 
demands of users. Those engaged on the making of 
munitions of war are taking heavy deliveries of high-grade 
iron, and this is likely to be the case for some time tq come. 
The demand all round is brisk, but at the same time there 
is a lot of business being done just to cover immediate 
wants. At the same time makers hold extensive orders, 
and would increase their production if it were possible to 
be assured of a bigger supply of both labour and raw 
material. Prices are firm, with parcels of mixed numbers 
of Bessemer iron at 132s. 6d. per ton net f.o.b., and special 
brands of iron are at 150s. per ton. Warrants are idle at 
115s. per ton net cash, and the stores of iron held represent 
in the aggregate 2082 tons. 


Iron Ore. 

For iron ore the demand on local account is 
sufficient to take away the whole of the ore raised. On 
general account a good request is maintained. Prices 
are steady, with good average qualities at 26s. to 30s. per 
ton, and best qualities are at 40s. per ton net at mines. 
Spanish sorts of ore are at 26s. to 30s. per ton delivered 
to West Coast furnaces. A large cargo arrived in Barrow 
last week for local use. 


Steel. 

The steel trade presents no new features. There 
is a busy state of affairs in the departments on munitions, 
but much of the plant in the ordinary commercial branches 
is doing nothing. Rails are being rolled at Barrow and 
at Workington on Government account and for private 
owners. At Barrow too the hoop mills are on, as well as the 
billet department, but the plate mills have not rolled a 
plate since last spring. The new business being offered 
in steel rails is fairly good, but there is an absence of any 
rush. to place orders. Heavy sections of rails are at 
£10: 5s. to £10 10s., and light sections are at £10 15s. to 
£11 15s. per ton, with heavy tram rails at £10 15s. per ton. 
Billets are at £9 10s.per ton, and represent a steady business, 
this metal being used for shell pressing, &c. Hoops are at 
£15 5s. per ton. Ship plates are at £11 to £11 2s. 6d., 
and boiler plates are at £12 10s. to £13 per ton. 


Shipbuilding and Engineering. 
These trades are well employed in every depart- 
ment on munition work. Further batches of men are being 
brought to Barrow. 


Fuel. 


For coal there is a brisk request and good steam 
qualities are at 22s. 6d. per ton. House coal is quoted at 
from 23s. 6d. to 35s. per ton delivered. For coke the 
demand is very full. East Coast qualities are at 32s. to 
38s. per ton delivered, and Lancashire cokes are at 29s. 6d. 
per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Trade After the War. 


Ir has often been said of late that nothing will 
be the same after the war, as it was before. In this 
prognostication there is much truth, and of the changes 
that will come about those in relation to trade and com- 
merce will be among the most striking and far-reaching. 
It is impossible for one to forecast in what way these 
changes will operate. Certain tendencies are already 
apparent, but even these may be upset by events that 
are as yet unsuspected. But there is one thing upon 
which all must be agreed—that it is a national duty to 
prepare in good time, so that our industries shall not only 
not suffer from the shock and wastage of war, but shall 
be in a position to benefit and flourish still more vigorously 
when peace reigns once more. The Prime Minister’s 
statement in the House of Commons the other day that 
the Board of Trade and the Foreign-office were considering 
commercial problems likely to arise on the conclusion of 
the war was good so far as it went. But these Depart- 
ments, while having merits of their own, cannot be expected 
to possess a tithe of the understanding of trade necessities, 
trade conditions and trade opportunities that belongs to 
those engaged directly in commerce. It is necessary, 
then, for these practical authorities to bring their collective 
experience to bear on the Government departments 
concerned. Therefore, the course of action that was 
under the consideration of the Newcastle Chamber of 
Commerce this week was not at all inopportune. Mr. A. 
M. Samuel, a member of the Executive of the Association 
of Chambers of Commerce of the United Kingdom, wrote 
suggesting that a special gathering of the national body 
should be held in London in January to frame proposals 
and recommendations regarding foreign trade policy 
upon which the Government should be asked to act. Mr. 
Samuel urged that there should be no delay in arriving at 
decisions on the question, and that they should endeavour 
to induce the Government to act upon them in the name 
of British commerce and industry. ‘‘ We should ask the 
Prime Minister,” added Mr. Samuel, ‘to receive the 
Council for the purpose of having the resolutions handed 
to him there and then, while the delegates are still in 
London. It cannot be too strongly impressed upon the 
Government that trade after the war will be carried on 
under conditions which will be quite different from those 
in force before the war, and the changed conditions 
involve matters connected with the livelihood of the 
working classes of the whole British Empire. The British 
working classes will be the first to feel the effects for good 
or evil on our commerce and industry after the war. We 
must therefore plan to control those effects so that they 
may, if possible, operate for good. For want of foresight, 
many recent things have been done too late, and the 
whole virtue of our proposed action with regard to trade 
after the war will lie in our having thrashed out and decided 
upon a policy to meet the altered conditions, and in 





being ready with it long before the war terminates. The 
Association must drive that lesson in the heads of those 
politicians and officials who have hitherto shown them- 
selves unprepared in connection with matters relating to 
national policy.” 


Important Proposals. 


No fewer than twenty-four provisional suggestions 
and proposals were put forward, the chief one being that 
Britain and her Colonies should discuss with invited 
commercial representatives of the Entente Powers an 
offensive and defensive commercial alliance against those 
Powers which are now our enemies. Other outstanding 
purposes aimed at are that such commercial alliance 
should become operative the day peace is signed, and the 
policy of the alliance, thought out and settled upon before- 
hand, should be included in the terms of peace. Further, 
it is suggested that if the British Government will not 
invite the Entente’ Powers’ commercial representatives, 
the Association should take the initiative and act of its own 
accord. It will be seen that the scheme proposed does 
not lack thoroughness and will doubtless be received 
with the approval of the trading community generally. 
The special meeting suggested has been favoured by the 
Newcastle Chamber. 


Trade Conditions. 


On all sides manufacturers report an active 
condition of trade, though a general complaint is that of 
the dearness of raw materials and cost of production. 
This applies particularly to the iron and steel trades. 
Nevertheless, there is a tremendous output of finished 
and unfinished goods, and a large amount ot overtime is 
being worked each week. Producers are committed to 
their full capacity with the British, French, Italian and 
Russian Governments, and with very few exceptions 
the particular pre-war trade of establishments is shelved 
for munitions and other war requirements. The various 
departments oi the engineering trades are briskly employed, 
and the stampers, who are fully booked up by the Govern- 
ment, are making great efforts to increase their output. 
In the coal trade collieries are practically sold out for this 
year, with the result that they are not offering coal upon 
the market. 


Cleveland Iron Trade. 


So far as Cleveland pig iron is concerned, this 
has been a very quiet week, the market having been un- 
settled and disturbed in all directions in consequence of 
the negotiations proceeding with regard to the fixing of 
maximum prices. Business is more or less held up, and 
the sooner some authoritative statement is issued on the 
subject the better it will be all round. The question 
has been the sole topic of conversation, and various 
reports have been afoot concerning the decisions alleged 
to have been arrived at. The trade position, however, 
is remarkably sound. The present production of pig iron 
is inadequate, and to meet current requirements Cleveland 
kinds continue to be steadily taken from the public warrant 
stores, where the stock now stands at 122,633 tons, or 
4198 tons less than at the begianing of the month. Makers 
are well placed as regards orders, and having made good 
sales at the recent enhanced rates are now disposed to 
adopt a waiting policy. No. 3 G.M.B. Cleveland pig iron 
is 76s. for early f.o.b. delivery ; No. 1, 79s. 6d. to 80s.; 
No. 4 foundry, 75s. 6d.; and No. 4 forge, which is rather 
more plentiful, 74s. 9d. Shipments of-pig iron are on a 
very satisfactory'scale. To date this month they average 
1700 tons per working day, the total dispatches amounting 
to 22,280 tons, as compared with total loadings of 14,496 
tons to the same date last month. 


Hematite Pig Iron. 


The position of the hematite pig iron trade of 
this district remains remarkably sound. At all the works 
the greatest activity prevails, and a large volume of iron 
is being produced, the make per furnace being greater 
than ever in the history of the trade. Makers are not in 
a position to meet all the demands of users. An increased 
output could readily be disposed of, but smelters are 
handicapped in the supplies of raw material and cannot 
expand their make as they would like on account of this. 
There are buyers of East Coast mixed numbers of hematite 
at 130s. for early delivery, but little or-no business is 
passing, as makers have practically no iron available 
between now and the end of the first quarter of 1916. 


Iron-making Materials. 


There is little new to report concerning the 
foreign ore trade. Consumers are still well situated as 
regards stocks, and are holding off the market. Meanwhile 
freights continue to advance. A fixture Bilbao-Tees has 
been made this week at 21s. 14d.,and the sellers’ quotation 
for best Bilbao Rubio ore of 50 per cent. quality has advanced 
to fully 37s. 6d. ex ship Tees. Imports to the Tees are 
on a very good scale, amounting to date this month to over 
67,000 tons. Something approaching a famine in coke 
prevails, and spot lots of medium furnace kinds command 
anything up to 35s. and 36s. Forward contracts, however, 
can be made at about 33s. delivered at the works. 


Manufactured Iron and Steel. 


Conditions in the manufactured iron and steel 
trades have undergone no material change during the week. 
There is no diminution in the demand on Government 
account, and so busy are manufacturers that it is almost 
an impossibility to place ordinary business. Shell steel 
is being turned out in enormous quantities, but in some 
directions great delay is being experienced in securing 
supplies of raw materials, and several manufacturers are 
in arrear with their deliveries. Although there is very 
little fresh business being accepted, the steel rail trade is 
remarkably strong. One or two of the home railways are 
in the market for moderate quantities, and this business 
will probably be taken up locally, but export work will 
necessarily have to be placed abroad. The price of heavy 
sections is now about £11. Billet makers are insisting on 
the highest prices, and as the output is not up to require- 
ments they have no difficulty in commanding the market. 
The finished iron manufacturers are well situated, there 





being a steady flow of new orders. Values of all descrip. 
tions of iron and steel are firmly maintained. The follow. 
ing are the principal market quotations :—Common jroy 
bars, £12 to £12 2s. 6d.; best bars, £12 7s. 6d. to £12 10s. 
best best bars, £12 15s. to £12 17s. 6d.; packing iron 
£8 10s. to £9; iron ship angles, £12 ; iron ship-plates, || 
to £11 10s.; iron girder plates, £10 to £10 10s.; iron ship 
and girder rivets, £13 10s. to £13 15s.; steel bars, basic, 
£13; steel bars, Siemens, £13; steel ship-plates, || ; 
steel boiler-plates, £11; steel ship angles, £11 15s.; stee| 
sheets, singles, £12 10s. to £12 12s. 6d.; steel sheets, doubles, 
£12 15s. to £12 17s. 6d.; steel joists, £11; steel hoops, 
ordinary gauge, £11 ; steel strip, £10 15s. to £10 17s. 6d., 
all less the usual 24 per cent.; cast iron chairs, £4 10s. to 
£4 15s.; cast iron pipes, Ifin. to 24in., £7 5s. to £7 1L5s,; 
3in. to 4in., £6 12s. 6d. to £6 15s.; 5in. to 8in., £6 7s. 6d, 
to £6 10s.; 10in. to 16in., £6 7s. 6d.; 18in. to 24in., £6 7s. bd,; 
cast iron columns, plain, £7 10s. to £7 15s.; floor plates, 
£3 15s. to £3 17s. 6d., f.0.r. at makers’ works. 


The Coal Trade. 


The coal trade, generally speaking, continues 
very active. Buyers find the greatest difficulty in obtain. 
ing supplies on current account, and as regards sume 
classes of fuel there are practically no supplies offering, 
and orders are refused. The collieries, as a matter of fact, 
are practically sold out for the year. For next month 
there is a good all-round inquiry, and sellers are not 
pressing on the market, preferring to hold on, especially 
as the Government are buying freely, and the genocral 
tendency is towards a further advance. Many collicries 
find it very difficult to maintain contract deliveries, and 
are subjected to strong pressure to provide tonnage for 
firms engaged on munition work and for railway purposes. 
At the moment chartering is very quiet, but tonnage is 
still searce, and freights remain exceptionally high 
especially for Italy and the further East. Best steams 
are fully booked for some time ahead, and nominal at 
22s., but smalls continue plentiful and steady. This 
week tenders for 120,000 tons of best steam coals have been 
forwarded to the Swedisn railway authorities, and another 
Swedish inquiry of about 10,000 tons is receiving attention. 
Durham gas coals show a much better tone, secondary 
qualities having been further advanced. Bunkers, for 
all positions, are very scarce, and sellers hold strongly. 
Foundry coke has gained Is. per ton on the week, but other 
qualities are unaltered. Quotations are as follows :— 
Northumberlands: Best Blyths, 21s. to 22s.; second 
Blyths, 17s. 6d. to 18s.; best smails, 10s. to 10s. 6d.; house- 
holds, 21s. to 22s.; bunkers, 16s. 6d. to 17s. 6d.; Tyne 
prime steams, 20s. to 21s.; Tyne second steams, 18s. to 
18s 6d.; special Tyne smalls, 12s. 6d. to 13s.; ordinary 
Tyne smalls, 10s. Durhams: Best gas, 19s. 6d. to 20s.; 
second gas, 17s. 6d. to 18s. 6d.; special Wear gas, 21s.; 
smithy, 17s. 6d. to 18s. 6d.; ing, unscreened, 18s. to 
19s.; coking, smalls, 18s.; ordinary bunkers, 18s. 6d.; best 
bunkers, 19s. to 20s.; foundry coke, 36s. to 37s.; furnace 
coke, 34s. to 35s.; gas coke, 27s. to 30s. 








SHEFFIELD. 
(From our own Correspondent.) 


Iron and Steel Exports. 


Space prevented me remarking in last week's 
letter upon one or two rather interesting items in the 
official returns of trade during November. The recovery 
in exports will have been observed. One would like to 
think that the almost £2,000,000 gain which general metals 
contributed to that result meant a real improvement in 
ordinary exports of this character. It is, as a matter of 
fact, the one thing lacking in the atmosphere of prosperity 
by which the iron and steel industry is surrounded at the 
moment. Is it quite out of the question for the State to 
mark off a definite margin of the total output of a large 
district like Sheffield and dedicate it, to the interests of 
private export business? As it is, the recovery, so far 
as steel and iron are concerned, was chiefly due to war 
requirements shipped to our Allies. For instance, in 
normal times France takes little from us—or has done in 
the past—in the way of steel bars, shapes, &c., as may be 
judged from the fact that in November, 1914, she only 
bonght from us 2 little over a thousand tons. Last month 
however, we sent her nearly 46,500 tons. Of the total 
steel exports a large proportion was made up of high-speed 
and special steels, such as are only required for one object 
now, whether at home or across the Channel. The export 
of pig iron, particularly the hematite qualities, showed a 
somewhat conspicuous advance, the countries affected 
being principally France and Italy. On the other hand, 
the importations of forge and foundry iron from Sweden 
and of basic pig iron from America showed a jump up, 
but, probably owing to rising markets there and inflated 
freight rates on the Atlantic, we received a considerably 
smaller tonnage of billets from the States. 


Another Route to Russia. 


Speaking of exports reminds me that I recently 
received an interesting circular regarding a new route for 
shipments to Russia, and as thousands of tons of steel and 
steel manufactures are passing from Sheffield to that 
country, or awaiting shipment, the facts may be briefly 
referred to here. By arrangement with certain 
“approved” lines traffic which is at present on the 
Swedish prohibitive list may pass through Sweden from 
the United Kingdom to Finland and Russie and vice versa, 
although responsibility is not accepted under any circum- 
stances, should a cargo be held up en route. This circular, 
which I submitted to the Censor, explains that applications 
for licences are to be forwarded to the Commission Inter- 
nationale de Ravitaillement, India House, Kingsway, 
for goods on behalf of the Russian Government, or to the 
War Trade Department when not for the Russian Govern- 
ment. Applications should give the f.o.b. value of the 
goods, and when they will be ready for shipment. It 
appears that the British and Russian Legations at Stock- 
holm will then be furnished with a list of the goods, and 
will negotiate with the Swedish Government for promissory 
transit licences. When these are granted the usual 
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shipping licences will be issued for the traffic to go by 
steamship companies approved by the British and Russian 
Governments from the United Kingdom vid Christiania, 
Bergen, Trondhjem, Narvik, or other Norwegian port, 
thence by rail v4 a Swedish port on the Gulf of Bothnia 
and by steamer to a Finnish port on the Guli of Bothnia or, 
vid rail and road, Haparanda to Tornea, 


Badged Men and Attestation. 


Now that nothing can influence the course of 
recruiting under Lord Derby’s attestation scheme one 
may, perhaps, write more freely regarding the experience 
of men working in munition establishments and wearing 
badges. Directorates and managers of these firms never 
understood the wisdom of urging badged men to attest, 
and « common mistake appears to have been made by the 
men themselves in reading “‘must”’ for “may.” The 
effect of not making the position absolutely clear—there 
were, admittedly, legions of explanations, but all of a 
more or less confusing nature—was that the trouble of 
Jost time, so bitterly complained about in the Munition 
Tribunals of late, was simply intensified. Thousands of 
badged men, afraid to miss attestation, waited for hours at 
different depé6ts, with the result that in the aggregate there 
was an enormous amount of lost time. In order to avoid 
this wherever possible, munition firms in some cases 


‘arranged for attesting officers to visit the works, and so 


the report spread that these firms were urging their men 
to enlist, whilst in reality they were merely endeavouring 
to overcome @ serious difficulty. It seems pretty clear 
that all useful and officially badged men will be required 
just where they are if the supply of munitions is to be 
maintained, and in any case they could never be regarded 
in the light of men who are not willing to serve their 
country. They are doing so, and if they only take to heart 
the lessons of the Munitions Tribunals they will, as a whole, 
pertorm the essential work upon which they are employed 
in a manner of still greater service to the Government and 
the Allies. There have been recently a few cases in which 
men have concealed their badges, lied to a recruiting 
officer, and enlisted intothe Army. Some ot these young 
fellows were made an example of by being proseeuted, 
and in three cases it was found that they had been losing 
time to such an extent that, fearing trouble in the matter, 
they slipped away and enlisted. The firm—one of the big 
armament companies—claimed their right to have the men 
restored, and having established that right intimated their 
intention of leaving the men with the colours. 


Women in Munition Works. 


Women have firmly established themselves in 
several of the munition works here, and are proving very 
successful. A few days ago I had a chat with an official at 
a firm employing quite a large number of females, and 
learnt that this method of filling up vacancies on the 
smaller lathes and other machines had solved a problem 
which at one time appeared difficult of solution. Many 
instances in support of this opinion can be found. In 
one case of which I happen to be aware, a new shop fitted 
up with a hundred or so lathes for turning 18-pounder 
shells was “‘ manned ”’ by youths desirous of being trained 
as turners for munition purposes. In five months they 
had made comparatively little progress, and every machine 
had been broken in some way or another. A few of the 
more competent, or rather the less incompetent, were 
retained and the remainder were cleared out, their places 
being taken by young women. In five weeks they were 
doing far better work than the youths did after as many 
months, and of the lathes, which had been repaired or 
replaced, not one had been damaged. These women— 
there are about 240 of them in this particular “ shop ’’— 
are provided by the firm with khaki overalls and caps, 
whilst a building adjacént to the works has been converted 
into a very comfortable dining hall for their accommo- 
dation. 


Round the Works. 


One of the most interesting features of the 
extension movement now in operation in the Sheffield 
area is the coupling up of the Saville-street works of 
John Brown and Co. and Thomas Firtk and Sons. These 
great armament concerns are very intimately associated 
in business and are linked on the western side of Brown’s, 
but on the eastern side the steel works of Moses Eadon 
and Sons intervened between the property of the two 
firms. It is understood that Brown’s had held an option 
on Eadon’s site for some long time, and as the latter have 
recently removed their business to more commodious 
premises at Kelham Island, scarcely a stone’s throw 
distant, Brown’s exercised their option, thus giving an 
exceedingly long frontage on Saville-street—famous for 
armament firms—to the allied houses of Firth’s and 
Brown’s. A certain amount of ordinary oversea business 
is maintained, though the volume is nothing compared 
with that which might be done if firms were free to accept 
it. New orders include tools for Rangoon, Sydney 
(N.S.W.), Caleutta and New York, saws for Bahia, 
Calcutta, Addah and Rangoon, steel for Milan, Callao, 
Petrograd, Calcutta, Pretoria (B.C.) and Kingston 
(Jamaica), drills for Calcutta and Pretoria, springs for 
Colombo, cutlery for Toronto, Desterro and Bahia, railway 
fittings for Montevideo, electro-plate for Sydney, and files 
for Para and Petrograd. The latest Government inquiries 
include 7000 hammers, 10,000 table knives, and high-speed 
twist drills and other tools in large quantities. Recently 
I mentioned some forthcoming large Admiralty and War- 
office contracts for rasps and files ; now I learn that speci- 
fications for these—several hundred thousands—are 
in makers’ hands. Railway, companies appear to be 
doing their best with the existing organisation, though 
that is really not saying very much, for traffic is in an 
almost hopeless and chronic state of delay. It takes some 
manufacturers all their time to keep certain departments 
going, and if the difficulty of delay in deliveries is at all 
increased from now it must mean enforced idleness with, 
directly or indirectly, a loss of war output. New orders 
for tool steel and the smaller tools are simply pouring in, 
but in most cases would-be buyers are disappointed, for 
unless these things are required in connection with 
Government work the offers of business stand little chance 
of getting on to the books. 





Pig Iron, Billets, &c. 


The jump of 5s. in East Coast hematite mixed 
numbers, which I mentioned last week as being probably 
exceptional, appears to have become pretty: general, 
making the quotation for delivery in Sheffield 141s. 
Makers are fully contracted over the first three months 
of the new year, so that anything booked now is for 
delivery over the second quarter. At the high figure 
mentioned, however, I have heard of no actual business, 
consumers having an idea that something may yet turn 
up to level the market down a bit. On the contrary, 
makers speak of higher prices still, and are consequently 
firm in their attitude, all the iron they make going at once 
into consumption on contract account. For the moment, 
West Coast hematite is a trifle lower than East Coast 
so far as quotations go, though apparently there is more 
actual business being negotiated for Bessemer mixed 
numbers at about 140s. 6d. delivered. The biggest de- 
mand is still for special qualities, which on both coasts are 
reaching fancy prices. In common irons Derbyshire 
makers quote from 75s. 6d. to 77s. 6d. for foundry and 
trom 74s. to 74s. 6d. for forge delivered, whilst Lincoln- 
shire irons, which are more or less off the market, keep 
nominally round 80s. to 83s. Bessemer acid billets are 
steady at the previous quotation, viz., about £13, with 
Siemens 40s. more and Siemens high carbons at £18 10s. 
Basic billets are nominally quoted £11 10s. for soft and £12 
for hard qualities, but probably more would have to be 
paid. The manufacture of the lower grades of steel 
uppears to have been all but dropped for the time being. 
For steel scrap of good quality there is a good market, 
with appreciating values. Nearly all alloys are scarce, 
especially ferro-silicon, and whilst the facilities for a full 
supply of tungsten powder are ample, makers are hampered 
rather for want of freer ore supplies. 


Electric Steel Melting Furnaces. 


In a recent letter I commented upon the slow 
growth of electric steel-melting furnaces in this district— 
though of late the number has considerably increased— 
and at a meeting this week of the Sheffield Society of 
Engineers and Metallurgists the subject was dealt with 
by Mr. Harry Etchells, B.Met. The economy of such 
instruments as purely melting furnaces did not apply 
in many localities, he said, because, speaking of industrial 
centres generally, electrical heating could not compete 
with fuel heating, even taking higher efficiency into 
account. The question was whether this could be balanced 
by producing. a steel which should command a price 
superior to Siemens or Bessemer steel, or by using a very 
cheap and impure material, the cost. of which should be 
negligible compared with the raw materials used in the 
two makes just named. The simple induction type of 
furnace had worked successfully in Sheffield in competition 
with the crucible as a simple melting agency, using the 
same base materials and producing the same class of 
steel, even high-speed steel, at about the same melting 
cost. The only difference was that the electric furnace 
eliminated a rise in sulphur contents which crucible steel 
picked up from the coke and also enabled a high teeming 
temperature to be attained. Electric furnaces, he 
claimed, had opened up a new field in the production of 
low carbon nickel chrome steel of remarkable purity and 
low carbon steel castings containing .03 sulphur and 
phosphorus combined, pouring easily into intricate shapes. 
Such castings, he added, did not require annealing. They 
would bend 180 deg. as cast and gave a yield point of 
16 tons per square inch, maximum stress of 29 tons, with 
30 per cent. each elongation and reduction of area. 


Fuel. 


The steam coal market is very strong and active 
and collieries are well placed for orders, chiefly on account 
of contracts. Shipments at the Humber ports have not 
been so large recently owing to the refusal of licences for 
exports to neutral countries. The local demand con- 
tinues very heavy, consumption steadily expanding. So 
far, works have been able to obtain supplies moderately 
well, but with the restriction of shipments there should 
be an increased tonnage available, which should allow 
works to increase their stocks before the holidays. The 
small fuel market is very strong. There is practically 
no tonnage offered on the open market and quotations are 
to a large extent nominal. The question of small fuels 
is likely to become more acute in view of the increasing 
demand from munitions works, and ultimately there is 
little doubt the Government will have to deal with the 
matter in order to assure full supplies for the necessary 
war work. Quotations for steam coal are per ton at pits 
as follows :—Best South Yorkshire hards, 16s. 9d. to 
17s. 6d.; best Derbyshire, 16s. 9d. to 17s.; seconds, 15s. 3d. 
to 15s. 9d.; steam cobbles, 15s. 3d. to 15s. 9d.; steam nuts, 
15s. to 15s. 9d. 


Sheffield Society of Engineers and Metallurgists. 


At a meeting of this Society on Monday evening 
in the Mappin Hall, Mr. George Rodger presiding, the 
following officers were re-elected :—Hon. treasurer, Mr. C. 
K. Everitt ; hon. secretary, Mr. E. C. Ibbotson ; assistant 
secretary, Mr. E. J. Thackeray. Mr. John Little was 
appointed an auditor and Messrs. J. Little, P. Longmuir, 
E. H. Saniter, and B. W. Winder, the retiring members 
of the Council, were re-elected. 








SCOTLAND. 
(From our own Correspondent.) 
Rising Values and Trade Prospects. 


THE outstanding feature in industrial circles 
in Scotland is the rapid rise in values within the past 
week or two. Prices generally have been gradually 
rising throughout the year, but recently, particularly 
in the case of the steel and iron trades, the rise has been 
more rapid. For instance, within the past two weeks 
pig iron has advanced 10s. per ton and black sheets, 
7 to 11 b.g., to a similar extent. Again, malleable iron 
products are 10s. to £1 per ton dearer than they were a 
month ago, while steel prices show an equally substantial 
advance all round. A casual glance at the quotations 





of the various trades would naturally give the impression 
of thriving business and huge profits. A closer examina- 
tion, however, of the full state of affairs makes different 
readmg. Although there may be cases here and there of 
firms making unusual profits, it is undoubtedly true that 
the majority find the returns for their labour not over 
munificent. The reason is not far to seek. Materials 
of all kinds are abnormally dear, wages are high, and great 
difficulty is experienced in getting supplies delivered to 
the consumer. There is, at the same time, great delay 
in having any work completed that is not actually war 
work of some kind, and matters are becoming worse in 
this respect as time goes on. So far as regards those 
establishments engaged on munition work prospects 
appear to be favourable enough. The only apparent 
danger with regard to these factories is the chance of finding 
themselves overstocked and overburdened should the war 
come to an abrupt end. While this does not, of course, 
apply all round, there are many instances of producing 
works in Scotland now holding a stock of plant twice and 
three times what to them would be more than sufficient 
in ordinary times. On the other hand, this contingency 
may be counteracted by an overwhelming flow of ordinary 
business on the cessation of hostilities. There is one 
thing certain, in Scotland, at any rate, that thousands of 
tons of such business is being held up in the meantime, 
and the quantity continues to grow, and a fair amount 
of work should be assured for some time, when the necessity 
for the manufacture of munitions at the present rate is 
past. 


Raw Materials and Freights. 


The question of an adequate supply of raw 
materials is very prominent at present. We have been 
so accustomed to drawing our supplies from German, 
Belgian and other sources that now, with all sources 
practically cut off, great difficulty is being experienced 
in keeping the works supplied. The filling up of the 
American mills, too, many of which have six months’ 
work on hand, was an unlooked-for contingency. The 
position will, no doubt, come back to normal when the 
demands of the Allies relax. The question of freights 
with regard to raw materials is also a very pressing one. 
While tonnage from home ports is considerably curtailed 
and steamers in many cases are giving a very limited 
service, American exporters are even worse off and are 
frequently unable to get material moved on account of 
the non-arrival of an export steamer. Also it frequently 
happens that the steamer on the berth at American ports 
has ten times more cargo lying at the dock than she can 
conveniently carry. The natural result of all this has 
been the rise in freights. The only remedy is the throwing 
on the market of additional tonnage. 


Scotch Lubricating Oils Advanced. 


The Scotch mineral oil companies intimate an 
advance of £1 per ton in the prices of all grades of their 
lubricating oils. The price of 885/90 is now £16 15s. per 
ton for spot and forward delivery in Glasgow. 


Pig Iron. 

The number of furnaces in blast in Scotland 
is still-71, three more than at the corresponding period 
of last year. The improvement which commenced in 
the trade about three weeks ago is well maintained. 
Hematite iron is particularly strong and prompt supplies 
are not easily arranged. The price for this quality at 
present is not less than 127s. 6d. per ton. Ordinary 
qualities are now receiving more attention and quotations 
are much firmer. The improvement in the pig iron trade 
has been reflected in the warrant market and has been 
responsible for a considerable amount of speculative 
buying. The tone was particularly firm and business 
was done up to 74s. 8d. cash—the highest figure for. the 
year, and while there was a slight reaction thereafter, 
Cleveland iron closed at 74s. 4d. per ton cash buyers, an 
advance of ls. 10$d. per ton on the week. The total 
turnover amounted to 38,000 tons, which is the largest 
since May last. 


Quotations. 

The prices of Scotch makers’ iron have been 
advanced a further 5s. per ton and are quoted as follows :— 
Monkland and Govan, f.a.s. at Glasgow, Nos. 1, 89s.; 
Nos. 3, 88s.; Carnbroe, No. 1, 92s.; No. 3, 88s.; Clyde, 
No. 1, 95s.; No. 3, 89s.;. Gartsherrie, No. 1, 96s.; No. 3, 
90s.; Summerlee, Calder and Langloan, Nos. 1, 95s.; 
Nos. 3, 90s.; -Glengarnock, at Ardrossan, No. 1, 95s.; 
No. 3, 90s.; Eglinton, at Ardrossan or Troon, No. 1, 89s.; 
No. 3, 88s.; Dalmellington, at Ayr, No. 1, 92s.; No. 3, 
90s.; Shotts, at Leith, No. 1, 95s.; No. 3, 90s. per ton. 


Finished Iron and Steel. 


The Scotch steel trade continues in a state of 
great activity. Government orders show no falling off, 
the demand for shell bars being particularly pressing. 
Very little ordinary business is passing in the home 
market, but the export demand is of a satisfactory nature. 
Black sheet makers find themselves quite unable to cope 
with the present demand. Their difficulties are increased 
by inadequate supplies of raw materials, which in some 
eases is responsible for the reduction of the output to 
two-thirds of the plant capacity. The Glasgow warehouse 
price of 7 to 11 b.g. is now quoted £14 5s. per ton, less 
2} per cent. Galvanised flat and corrugated sheets are 
still in quiet demand owing to the high price of spelter, 
which is quoted about £86 per ton at Glasgow. Malleable 
iron makers are extremely active. The iron and steel 
departments have an abundance of specifications on 
hand and good business is in prospect for a long time to 
come. Prices are very firm. ‘‘ Crown” bars are quoted 
£13 5s. per ton, less 5 per cent. for home delivery and 
£12 7s. 6d. to £12 15s. per ton net for export. 


Coal. 

The recent strong tone in the Scotch coal trade 
is more than fully maintained. In spite of a continued 
shortage of output consequent on a limited labour con- 
dition at many of the collieries, there is meantime a good 
all-round business being put through. The industrial 
demand is very regular, and gas and household sorts are 
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experiencing a steady sale. Values all round are very 
firm and the tendency is still upward. In the west of 
Scotland all classes of coal are in great demand, and collieries 
are disinclined to quote even a week ahead. Ells and 
splints are particularly well booked, and very small 
quantities of either sort are available for prompt delivery. 
Navigations are very well placed and ordinary steams are 
improving. Smalls of all sizes are fully engaged. Ell coal 
is quoted f.o.b. at Glasgow 20s. to 2ls.; splint, 20s. to 
25s.; navigations, 22s. to 24s.; steams, 16s. 6d. to 19s.; 
treble nuts, 20s.; doubles, 19s. 6d.; singles, 18s. 6d. to 
19s. per ton. Very strong conditions prevail in Fifeshire, 
and collieries are heavily sold all round. Screened 
navigations are quoted, f.o.b. at Methil or Burntisland, 
23s. to 24s.; first-class steams, 21s. to 22s.; third-class 
steams, 15s. to 15s. 6d.; treble nuts, 20s. to 22s.; doubles, 
18s. 6d. to 19s. 6d.; singles, 17s. to 18s. The collieries 
in the Lothians are also extremely active. As in other 
districts, the collieries are fully booked, and there is very 
little coal available. Best steams are quoted, f.o.b. at 
Leith, 19s. 6d. to 20s.: secondary qualities, 18s. 6d. to 
19s. per ton. The aggregate shipments from Scottish 
ports during the past week amounted to 199,469 tons, 
compared with 223,823 in the preceding week and 182,516 
tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


So far as outward appearances are concerned, 
the coal trade has not undergone much change since a 
a week ago, but there has been a quiet stiffening up in 
values of large coals, which is regarded as auguring better 
for the trade as a whole than a sudden and rapid apprecia- 
tion in values. The market has been unsettled and uncer- 
tain to some extent owing to the dislocation by bad 
weather of arrangements respecting chartered tonnage. 
Vessels have got out of position, making it difficult for 
owners to maintain regular working at many collieries, 
and yet they have been afraid to sell coals even for spot 
shipment in many cases because of the obligations for 
this month being already very heavy. In some cases 
colliery salesmen are over-sold, and with vessels likely 
to arrive together great pressure is expected on top of the 
holidays. The inquiry for supplies continues very good 
for the whole of this month and next, and yet at the same 
time it is frequently heard that buyers are afraid to arrange 
business ahead on account of the uncertainty regarding 
tonnage supplies. In some quarters there is an inclination 
to doubt whether any improvement in tonnage supplies 
will be seen for a long time yet, and consequently they can 
see no hope of coal values holding up. On the other hand, 
the view is held that diminution in output will in the future 
be an important factor, while there is certainly more 
disposition on the part of colliery owners not to work their 
pits unless they can be sure of a price which will leave them 
a fair margin of profit after meeting their enhanced profits 
At the moment freight rates show no sign of coming down 
to more reasonable levels. The market is as firm as ever, 
and the report on Tuesday that the Greek Government 
had commandeered all Greek vessels over 1500 tons net 
register was a bull point for shipowners. The Greek 
Government has for a week or two been requisitioning 
vessels and ordering them out to the United States to 
convey grain, &c., to Greece, but it was understood that 
the order on Tuesday was general in its application, and 
all vessels over 1500 tons net were to proceed immediately 
to Hampton Roads. The position regarding Greek vessels 
loading or loaded was at the time of writing uncertain, but 
there is little doubt that they will have to carry out their 
charters first and then proceed to the States. There are 
not so many Greek steamers in this channel at the present 
time as is_usually the case. They number about half-a- 
dozen, but there are several due to arrive, and those 
exporters who have chartered them will, unfortunately for 
them, have to come on the market and obtain fresh 
tonnage at higher rates. By commandeering the larger 
vessels, the effect will be to stimulate or, at any rate, assist 
to maintain rates more for the Mediterranean than for 
the shorter trades. Although values have advanced since 
a week ago, the freight market is just as firm. Some of 
the rates paid include 76f. for Marseilles, 70f. for Algiers, 
80f. for Tunis, 62s. 6d. for West Italy, 60s. for Porto 
Terraio, 45f. for Bordeaux, &c. These are stupendous 
figures, especially when it is recollected that in 1914 rates 
were down as low as 7f. 60 c. for Marseilles,.7 f. for Algiers, 
and 6s. for Genoa. Present rates are ten times higher, 
and there is no definite indication that the top has been 
reached. Shortage of tonnage has affected working at the 
collieries, more particularly in the western district. The 
Executive Council of the South Wales Miners’ Federation 
considered the question of pit stoppages a few days ago, 
and decided to call the attention of the Home Secretary 
to the matter. Undoubtedly fears respecting supplies of 
steamers have checked operations in coals over next year, 
but have not stopped inquiries coming along, or by any 
means wholly stopped contracting. As a matter of fact, 
business has been done over the first six months of 1916 at 
23s. for Eastern Valleys, which is an exceptionally good 
price, and is 7s. above the price for the current year. 
The Egyptian State Railways have placed orders 
for 50,000 metric tons of ordinary second Admiralties 
and best Monmouthshires. Of this quantity 5000 tons 
is to be delivered promptly, another 5000 tons by the end 
of this month, 15,000 tons in January, 15,000 tons in 
February, and 10,000 tons in March. Tenders have gone 
in, but are understood to be fewer than usual. Offers 
could be made either on the c.i.f. or f.0.b. basis. 


Coal Exports. 


Shortage of tonnage supplies accounted last week 
for foreign coal exports again showing a decrease as com- 
pared with the corresponding week of last year. The total 
quantity sent away from Cardiff, Newport, Swansea, and 
Port Talbot was 334,447 tons as against 351,185 tons, 
a decrease of 16,738 tons. From Cardiff the total was 
219,181 tons, which was 8623 tons less than a year ago. 
Shipments to France comprised 12,188 tons to St. Nazaire, 
10,819 tons to Rouen, and 9841 tons to Bordeaux, while 
387,709 tons went to Pert Said and 17,370 tons to Genoa. 





Newport’s returns were disappointing, and were 54,795 
tons as against 73,636 tons, the decrease being 18,841 tons. 
Buenos Aires took 13,660 tons. From Swansea shipments 
were 34,663 tons, a fall of 2540 tons, the principal destina- 
tion being Rouen with 13,926 tons. Port Talbot cleared 
25,808 tons, which was an increase of 13,266 tons. 


New Colliery Amalgamation. 


It has been officially announced during the past 
week that Messrs. D. Davis and Sons, Limited, the pro- 
prietors of the well-known Ferndale collieries, have dis- 
posed of their interests, amounting to nine-tenths of the 
share capital, in Messrs. John Lancaster and Co., Limited, 
to the Ebbw Vale Steel, Iron, and Coal Company, Limited, 
and Messrs. T. Beynon and Co., Limited, jointly. The 
company of John Lancaster and Co., Limited, retains 
its separate entity, but the new. board of directors will 
consist of Messrs. J. W. Beynon (chairman) and L. F. 
Beynon and Fred Mills and D. A. Thomas, the two latter 
-representing the Ebbw Vale Company. The property 
of John Laneaster and Co., which consists of six pits in 
the Western Valley of Monmouthshire, runs alongside 
the Ebbw Vale property, and this tact was a consideration 
of importance in influencing the purchase as assisting in 
the more economical working of the Ebbw Vale property. 
The output of John Lancaster and Co.’s collieries is 
1,250,000 tons per annum, and will be marketed by Messrs. 
T. Beynon and Co., Limited, who are already sales agents 
for the Ebbw Vale Company, the Fernhill Collieries, 
Limited, and the Newport Abercarn Black Vein Steam 
Coal Company. The new acquisition of financial interests 
means that Messrs. T. Beynon and Co., Limited, will have 
the control of about 4$ million tons of coal a year, a quan- 
tity which exceeds the production of the Powell Duffryn 
Company, Limited, or any other colliery undertaking 
or amalgamation. It was in 1911 that Messrs. D. Davis 
and Sons, Limited, in conjunction with Messrs. Furness, 
Withy, and Co., acquired controlling interest in John 
Lancaster and Co., Limited, but in the latter part of 1913 
Messrs. Furness, Withy, and Co. went out of it and trans- 
ferred their share capital to Messrs. D. Davis and Sons, 
who have now sold their interests to the Ebbw Vale Com- 
pany and Messrs. T. Beynon and Co., Limited. The coal 
from John Lancaster and Co.’s pits is a good locomotive 
steam quality, and is used largely also for manufacturing 


purposes. 


Trade After the War. 

The Cardiff Chamber of Commerce, at a special 
meeting on Monday, discussed the question of trade after 
the war, the matter having arisen upon the receipt of 
communications from the Associated Chambers of Com- 
merce, enclosing a letter containing a number of proposals 
from Mr. A. M. Samuel, of the Norwich Chamber, for an 
offensive and defensive commercial alliance of the entente 
powers against the enemy powers. During the discussion, 
Mr. J. A. Jones said there were many thousands of cases in 
which naturalisation was an absurd farce. Many Germans 
had been naturalised in order to hoodwink the authorities 
and put themselves in a better position to spy. The 
President of the Chamber, Mr. T. E. Watson, described 
the naturalisation laws as a cruel farce. The strongest 
competitors had been limited liability companies which 
professed to be British, but every farthing of whose capital 
was German, and every ounce of power German. There 
were some proposals in the communications received 
involving a changein fiscal policy, &c., which some members 
could not agree to, and ultimately it was decided to approve 
of consideration being given to the proposals by the various 
Chambers of Commerce with the idea of recommendations 
being made to the Government, and further that when 
the proposals has been definitely formulated by the Council 
of the Associated Chambers they should be submitted to 
another special meeting of the Cardiff Chamber for more 
detailed discussion. 


Current Business. 

A week ago there was a fair amount of irregularity 
in all coals for spot shipment on account of tonnage being 
delayed by bad weather, &c., but since then some of the 
backward boats have come along, and although some 
owners have had difficulty in clearing wagons in order to 
keep work going regularly, buyers have discovered that the 
coal market has a more solid foundation to it than was 
generally supposed. The result has been a quiet almost 
imperceptible steadying in values, until to-day itis found 
that there are no ordinary second Admiralties on the market 
for this week, or in fact this month, at 23s. per ton. Other 
grades of coals have also strengthened and it has really 
come to this that business has been checked because of the 
impossibility of getting the coals. Colliery order books 
are practically full, and it will be no surprise, unless there 
is a marked falling-off in tonnage, if values of large coals 
do not further appreciate. Dry coals are firm at 25s. to 
26s. for best and 23s. to 24s. for ordinary qualities, the 
higher figure being generally demanded. Monmouthshires 
are also very difficult to pick up, especially the better 
qualities, and up to 23s. is asked. Bituminous coals have 
been steady without showing any material movement. 
Small coals have been the weak spot. Bunker qualities 
have held up well at 12s. 6d. to 13s. for the best, but cargo 
sorts have accumulated to such an extent as to temporarily 
stop work at two or three collieries. Salesmen have been 
unable to find a market for them, and any buyer able to 
take a substantial quantity for immediate shipment could 
get his requirements at his own price. Nominally cargo 
smalls range trom 6s. to 8s., but these prices flatter the 
market for absolutely spot loading. Patent fuel keeps 
steady at 22s. 6d. to 24s., and 27s. has been done for 
January shipment. Pitwood continues very scarce, and 
sellers can command 52s. to 53s. for the small supplies 
available. 


Approximate Values. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 23s. to 23s. 6d.; ordi- 
naries, 22s. to 23s.; best drys, 25s. to 26s.; ordinary drys, 
23s. to 24s.; best bunker smalls, 12s. 6d. to 13s.; best 
ordinaries, lls. 6d. to 12s. 6d.; cargo smalls, 7s. to 8s.; 
inferiors, 6s. to 7s.; washed smalls, 13s. to 15s.; best 
Monmouthshire black vein large, 22s. 6d. to 23s.; ordinary 
Western Valleys, 21s. 6d. to 22s.; best Eastern Valleys, 
2s. 6d. to 22s.; seconds Eastern Valleys, 21s. to 21s. 6d. 





Bituminous coal: Best households, 23s. to 24s.; good 
households, 22s. to 23s.; No. 3 Rhondda large, 22s. 6d 
to 23s.; smalls, 18s. to 18s. 6d.; No. 2 Rhondda large, 
18s. to 19s.; through, 14s. to 15s.; smalls, 11s. to Ls. Gd. 
best washed nuts, 25s. to 27s.; seconds, 22s. to 24s.; best 
washed peas, 17s. 6d. to 18s. 6d.; seconds, lds. 6. to 
16s, 6d. Patent fuel, 22s. 6d. to 25s. Coke: Special 
foundry, 40s. to 43s.; good foundry, 36s. to 40s.; furnace 
32s. to 36s. Pitwood, ex ship, 52s. to 53s. : 


Newport (Mon.). 


Although tonnage has not been altogether 
good, the market in Monmouthshires has ruled firm. ‘ere 
have been a few weak spots for immediate shipment, but 
these have disappeared, and on the whole the position jg 
very satisfactory. There is every prospect of the market 
continuing so with outputs reduced over the holidays, 
Best black veins have been quoted up to 23s., with 
Western Valleys about 22s. to 22s. 6d. and best Easi uorng 
21s. 6d. to 22s. Small coals have been fairly steady, 
through coals and nuts displaying a similar tone. Approxi- 
mate quotations :—Steam coal: Best Newport. |.lack 
vein large, 22s. to 23s ; Western Valleys, 21s. 6d. to 22s; 
Eastern Valleys, 21s. to 21s. 6d.; other sorts, 20s. to 21s.; 
best smalls, 12s. 6d. to 13s.; seconds, 10s. 6d. to Lis. 6d, 


Bituminous coal: Best house, 22s. to 24s.; sec: nds, 
2Is. to 22s. Patent fuel, 23s. to 24s. 6d. Pitwood, ex 


ship, 53s. to 53s, 6d. 


Swansea. 

Business has been fairly active during the past 
week. Some of the delayed vessels have come along 
more satisfactorily, with the result that work has been 
more regular. Large anthracite is very steady, with 
red vein large firm. Machine-made descriptions are jn 
a strong position, and there is no sign of any weakening 
in values. Salesmen have booked up heavily for the 
remainder of this year, and all that could be picked up 
has been a few small lots for which sellers asked enhanced 
figures. Rubbly culm and duff tend to further easiness, 
Steam coals continue to show some improvement on the 
whole, although not manifested to any material extent 
in actual quotations. Approximate prices :—Anthracite ; 
Best: malting large, 36s. 6d. to 37s.; second malting large, 
35s. to 36s.; big vein large, 34s. to 37s.; red vein large, 
32s. to 35s.; machine-made cobbles, 43s. 6d. to 45s.; 
French nuts, 47s. 6d. to 50s.; stove nuts, 45s. 6d. to 
47s. 6d.; beans, 32s. 6d. to 34s. 6d.; machine-made large 
peas, 19s. 6d. to 20s.; rubbly culm, 7s. to 7s. 6d.; duff, 
2s. 3d.. to 2s. 6d. Steam coal: Best large, 20s. 6d. to 
23s. 6d.; seconds, 18s. 3d. to 20s.; bunkers, 14s. 3d. to 
16s. 3d.; smalls, 7s. 6d. to 9s. Bituminous coal: No. 3 
Rhondda large, 23s. 6d. to 25s. 6d.; through and through, 
19s. 6d. to 21s. 6d.; smalls, 15s. 6d. to 17s. 6d. Patent 
fuel, 21s. 6d. to 22s. 6d. 


Tin-plates, &c. 


The demand for tin-plates continues on a very 
satisfactory scale, and prices this week have touched 
record figures. Although comparatively little new busi- 
ness is being arranged, works are well engaged on Govern- 
ment and Allies’ contracts. Shipments last week were 
unusually heavy and stocks have been substantially 
reduced, but recently difficulties have been experienced 
with regard to railway facilities. The lack of facilities 
has even threatened to stop work. As a consequence, 
representations have been made by the Welsh Plate and 
Sheet Makers’ Association to the Board of Trade and the 
War-office. A conference with a War-oflice representative 
took place this week at Swansea, when the suggestion 
was made that men now in training should to a certain 
extent be employed to unload vans where there is a shortage 
of labour. It is, as a consequence of the conference, 
expected that relief sufficient to enable work to be kept 
going will be forthcoming. Reference has previously 
been made to American competition in the tin-plate 
trade. News now comes that the s.s. Exeter City, due 
to arrive at Swansea this week, has a parcel of 300 boxes - 
of American tin-plates on board. Parcels have previously 
arrived at Liverpool and London. The plates are what 
are known as “‘ wasters’’ and are really second quality 
plates. Parcels have also .come before destined for 
neutral countries. The following are the official prices 
from the Swansea Metal Exchange :—Tin-plate and other 


quotations: LC., 20 x 14 x 112 sheets, 25s; IC., 
28 x 20 x 56 sheets, 25s. 6d.; LC., 28 20 x 112 
sheets, 50s. 6d.; IC. ternes, 28 x 20 x 112 sheets, 
40s. 6d., 41s.; galvanised sheets, 24 g., £25 10s. in 


bundles ; block tin, £167 15s. per ton cash, £167 15s. per 
ton three months; copper, £76 12s. 6d._per ton cash, 
£77 5s. per ton three months. Lead: English, £28 15s. 
per ton; Spanish, £28 2s. 6d. per ton ; spelter, £85 per ton. 
Iron and steel !—Pig iron: Standard iron, 75s. 14d. per 
ton cash, 75s. 6d. one month; hematite mixed numbers, 
115s. per ton cash, 116s. one month; Middlesbrough, 
75s. 6d. per ton cash, 75s. 104d. one month; Scotch, 
8ls. 6d. per ton cash, 82s. one month; Welsh hematite, 
£6 17s. 6d. to £7 per ton dd.; East Coast hematite, 
nominal; West Coast hematite, nominal. Steel bars : 
Siemens, £10 10s. to £11; Bessemer, £10 10s. to £11. 








LABOUR AND WAGES. 


Some workmen are still chafing under the discipline 
imposed by the Munitions of War Act in a way that is not 
conducive to the best workmanship, and to meet the 
situation the Government has this week introduced an 
important Amendment Bill, designed to remedy legitimate 
grievances, as far as possible. The amending measure, 
however, is provoking some protest from employers, while, 
on the other hand, the trade unions desire the Bill to be 
made still more favourable'to the men. The Munitions 
Act was passed to secure good timekeeping, and the fullest 
possible output in munitions works, and trade unionists 
were given certain guarantees in return for relaxing their 
rules and customs for the period of the war. A minority 
of the men have not conformed to all the provisions of the 
law, a few employers have taken undue advantage of the 
Act, or foremen here and there have misunderstood the 
regulations, with the result that men have in some cases 
been summoned before the new Munitions Tribunals for 
trivial offences, and these bodies, not always cognisant of 
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the merits of the case, have on occasions given harsh 


decisions. 


Tur Ministry of Munitions has heard the representa- 
tions of the trade unions, several conferences have been 
held, and it is proposed in the new Bill to make certain 
changes in the law, of which the following are the most 
important eet = é 

(1) Power is given to the Minister to declare Government 
factories in which munitions work is carried on to be con- 
trolled establishments. ere ; 

(2) Section 7 of the principal Act is amended so as, 
amonyst other things, to-make the issue of certificates of 
discharge compulsory upon the employer when he dis- 
misses a workman or suspends him for more than three 
days, unless the Tribunal is of opinion that the workman 
was guilty of misconduct in order to secure dismissal, and 
to prevent the employer from inserting anything in the 
certificate other than the prescribed particulars. It is 
also provided that when an employer dismisses a workman 
to whom Section 7 of the principal Act applies, without at 
least «. week’s notice, the Tribunal may award compensa- 
tion to the workman. 

(3) Provision is made for an appeal on points of law from 
local and general munitions tribunals to a specially con- 
stituted appeal court. It is further provided that, in 
respect of cases coming before Munitions Tribunals con- 
cerning women, one assessor shall be a woman. 

(4) The definition of munitions works is extended. This 
extension will, among other things, bring into the definition 
the supply of power, light, and heat certified by the 
Minister of Munitions to be of importance for carrying on 
munitions work, and the erection of munitions factories or 
other buildings required for naval or military purposes. 
It will also make the construction and repair of ships of 


. any class certified by the Admiralty munitions work. 


(5) Provision is taken for requiring employers to comply 
with the directions of the Minister of Munitions as to rates 
of wages and conditions of employment of women engaged 
on munitions work. 


CERTAIN employers in the shipbuilding trade are inclined 
to protest against that part of the Bill which gives the 
workman power to demand a certificate of dismissal after 
only three days’ suspension, unless misconduct can be 
proved against him. As is well known, there are often good 
reasons for suspending a man without dismissing him, 
as, for instance, during a period of machinery repairs, 
of waiting for patterns, or materials ; and work that is of 
vital importance may be delayed if men can leave at will. 

On Monday the Labour Party and the Trade Union Joint 
Committee met to consider the amendments, the trade 
unions pressing for more substantial alteration of the 
Courts ; that no imprisonment shall take place for offences 
under the Act ; that apprentices shall be allowed to leave 
when their time is out ; that in all munitions areas local 
joint committees, equally representative of employers and 
employed, shall be established, to meet at least once a 
fortnight ; that no matter be brought before the Tribunal 
until it has been referred to the local committee for settle- 
ment, and that the committees shall have power to enforce 
the payment of trade union rates of wages. These and 
other proposals have already been put to Mr. Lloyd 
George, but the Minister intimated that the Government 
was not disposed to emasculate the original measure 
altogether. The Executive Council of the Amalgamated 
Society of Engineers has advised branches to petition their 
members of Parliament “ to insist”? on the inclusion of 
the trade union amendments in the new Bill. 





THERE is some danger of rather serious friction in the 
future between industrial and craft trade unionism. The 
Miners’ Federation and the National Union of Railway- 
men respectively desire to' enrol all workers in and about 
the mines and on the railways, including those in railway 
workshops. ‘The engineers’, the carpenters’, and similar 
craft organisations insist upon retaining their members 
on the principle of a craft union for a craftsman. Ap- 
parently our trade unionists cannot see their way clear to 
observe an industrial truce in war time. No fewer than 
twenty-three craft unions are opposing themselves to the 
claims of the Miners’ Federation and the Union of Railway- 
men, which are strongly resented. 

Last week, at a joint conference of the Miners’ Federa- 
tion, the National Union of Railwaymen and the Trans- 
port Workers’ Federation, final arrangements for a working 
agreement, which has been termed ‘‘ The Triple Labour 
Alliance,” were made and adopted. The officers of the 
new alliance are :—Robert Smillie (miners), president ; 
H. Gosling (transport workers), vice-president ; T. Ashton 
(miners), secretary; and J. H. Thomas (railwaymen), 
treasurer, 








THE JAMES FORREST LECTURE. 


On Tuesday last the James Forrest lecture was delivered 
at the Institution of Civil Engineers under rather peculiar 
circumstances. The author is Mr. H. M. Hobart, but as 
he is at present in America the lecture was read in part by 
Mr. J. A. F. Aspinall. The author’s proofs were only 
received from America that morning, and hence copies 
were not ready for circulation. The lecture contains a very 
great quantity of figures, many of a most useful kind, show- 
ing the comparative costs of electric and steam railways. 
We hope to be in a position to reprint it in an early issue. 














Contracts.—Broom and Wade, Limited, High Wycombe, 
have secured an order from the North British Locomotive 
Company, Limited, of Glasgow, for 350 3in. Hyatt roller bearing 
drop hangers complete to be installed in its new works. 


Fire at tHe EpiswAN Works at Ponprers ENp.—-We 
have received the following communication from the Edison 
and Swan United Electric Light Company, Limited :—‘ Owing 
to the fact that erreneous reports have been circulated that the 
fire at the Ponders End works of Ediswan was very serious, we 
take the earliest opportunity of advising the electrical trade of 
the true facts. On Saturday, the 11th inst., a fire broke out 
in the Ediswan joiners’ shop, which is an extensive building 
of iwo floors, employing nearly ninety hands. Fortunately 
the fire did not spread and was confined entirely to that depart- 
ment.” ‘The joiners, we understand, resumed work as usual 
on the Monday morning in another part of the establishment, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment ie the date of the advertisement of the 

pt of the plete Specificati: 

Any person may, on any of the grounds mentioned in the Act 
within two months of the date gwen at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











4 Ul 





INTERNAL COMBUSTION ENGINES. 


23,387. December Ist, 1914.—-Furt Suprpry Apparatus, J. 
3, Hansen-Ellehammer, Istedgade, 119, Copenhagen, 
Denmark. 

This vaporiser is for engines started on, say, petrol and run 
subsequently on heavy oil. The petrol tank A and the heavy 
oil tank B are connected by fine pipes to a junction-box C. A 
two-way valve D permits either or both pipes to be opened or 
shut. ‘The junction box is connected by a pipe E with a pipe 
F provided with air holes at G and leading into a header H. 
Pipes J connect this header with a second one K, and from this 
a pipe L leads into a casing M provided with an air valve N and 
connected by means not shown with the engine cylinders. The 
tubes F and J and the header H are situated within the exhaust 


N° 23,387. 
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pipe P from the engine. When the engine is being started the 
petrol tank alone is opened to the box C. The petrol drawn over 
by the suction of the engine is atomised by the air received 
through the holes G and reaches the casing M as an explosive 
mixture. When the heat of the exhaust has sufficiently raised 
the temperature of the vaporiser tubes J the valve D is turned 
so as to open the heavy oil pipe. The fuel supply for a short 
time is allowed to remain as a mixture of petrol and heavy oil. 
Thereafter the petrol is entirely cut off.—November 24th, 1915. 


2975. February 24th, 1915.—Om. Enerng, Sir. K. I. Crossley, 
Bart., of Crossley Bros., Limited, Openshaw, M hester, 
and W. L. P. Webb, Rostrevor, Hale, Cheshire. 

This engine employs two opposed counter-working pistons. 
The ignition of the fuel is brought about by the heat of the 
compressed air in the cylinder, into which air the fuel is injected 
as a spray. The combustion chamber is roughly oviform in 
shape and is formed by suitably shaping the piston ends. The 
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fuel-injecting nozzle is situated in a recess in the cylinder wall 
and is provided with four, seven or eight fine holes arranged as 
shown. The arrangement of these holes and the shape of the 
combustion chamber are such that the distribution of fuel is 
approximately uniform throughout the volume.—November 24th, 
1915. 


STEAM GENERATORS. 
5391. April 9th, 1915.—Warer-ruse Borer, G. E. Canhac, 


19, Rue Jules Chitenay, Pierrefitte (Seine), France. 
The steam and water drum A situated across the top of 





to a steam generating chamber C. A water chest D at the rear 
is connected to the chamber C by tubes, of which some E rise 
from the front to the rear, -while others F rise from the rear to 
the front. Three forked Belleville elements are arranged 
beneath these tubes. The rear boxes G of these three elements 
support the chest D and the forward boxes H support the 
chamber C. The lowest of the boxes H is secured to the collector 
J, which receives water from the drum A through the return 
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pipe K and the mud collector L. The last tube M of the Belle- 
ville el ts is co ted to the chamber C. The last tube N 
of the main nest is connected to a pipe P carried by the top part 
of the chamber C. Baffle-plates are provided at Q and inspection 
and cleaning plugs at R. Recesses are formed at S on the side 
of the chamber C to permit the exterior of the tubes to be cleaned. 
November 24th, 1915. 


2737. February 20th, 1915.—Sream Generator, T. Downie, 
60, Castle-street, Liverpool. 

The front tube-plates A of the combustion chambers are in 
one piece, which fills up the whole cross-section of the boiler 
shell up to the level B. The back-plates of the combustion 
chambers may be separate, but their top edges also extend up 
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to the level B. The bridge stays C rest across the edges B and 
are thereby supported. The plate A is perforated at D D, the 
lowest hole in each group being above the mud level. It is 
claimed that this arrangement not only provides a structural 
stiffening for the boiler but promotes efficient circulation.— 
November 24th, 1915. : 


DYNAMOS AND MOTORS. 


1404. January 28th, 1915.—ImpRovEMENTS IN CONTROLLING 
DYNAMO-ELECTRIC MACHINES RUNNING AT VARYING 
SPEEDs, Herbert Frazer Foster, of Stanley House, West 
Hill, Epsom, and Alfred William Sharpe Pocklington, of 
Ballardes Garden, Ewell, Surrey. 

This invention relates to improvements in dynamo-electric 
machines, more particularly to those applied to purposes 
where automatic. regulation is necessary when working in 
conjunction with accumulators and for such purposes as in the 
lighting of motor cars, motor bicycles, motor boats and trains, 
&c., which run at widely-varying speeds. In order automati- 
cally to control the current use is made of a brush holder or 
rocker with a projecting arm capable of moving axially round 
the commutator and mechanically connected by suitable levers 
or flexible wire—such as Bowden mechanism or the like—to the 
throttle of the primary source of power. In the case of hydro- 
carbon engines the mechanism is connected to the throttle of 
the carburetter in such a way as to cause the brush rocker to 
vary its position round the commutator in accordance with the 
varying speed of the engine, ¢#.e., as the speed of the engine 
increases with the opening of the throttle so will. the varied 
position of the brushes be made to maintain the same voltage 
at the terminals of the dynamo by bringing the axis of commuta- 
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tion into a more or less active zone. The operating mechanism 
attached to the throttle is so arranged that the engine is allowed 
to arrive at a predetermined speed before it affects the position 
of the brushes, thereby allowing a predetermined maximum 
output of the dynamo and maintaining the same thereafter 
under any increase of s One method of achieving this 
purpose is to attach to the existing rod or actuating lever A, 
which operates the throttle from the steering wheel or accelerat- 
ing pedal, a fulerumed lever L F capable of sliding on the con- 
necting-rod A and brought into operation by means of a small 
collar D rigidly attached to the connecting-rod A, the necessary 
motion for shifting the position of the movable brush rocker 
BE being transmitted to the brush rocker by means of a 
fulerumed lever ELF. The collar D is set in such a position 
that it only operates the fulerumed lever L after the connecting 
rod A has been allowed to travel through a predetermined 
amount between D and G, thus allowing the throttle C to be 
opened sufficiently far to achieve the desired engine speed 
necessary for the dynamo to give off its full output. Alternative 
arr ts are deseribed.—November 24th, 1915. 
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TELEGRAPHS AND TELEPHONES. 


23,282. November 30th, 1914.—ImMPROVEMENTS IN TELEPHONE 
HaNnpD Sets or INstRUMENTS, Automatic Telephone Manu- 
facturing Company, Limited, of Milton-road, Edge-lane, 
Liverpool. 

A is the handle upon the upper end of which the receiver 
Bis fixed, and the axis of which is at right angles to the axis or 
direction of length of the handle. C represents the casing of 
the transmitter and D is the diaphragm portion which fits and 
rests on the casing, and is held in place through the threaded 
flanged ring E, which screws cn to the outside of the casing C. 
F is the dished-out disc or plate, the edge of which rests on the 
outer part of the face of the diaphragm D and G is the resonating 
chamber formed by this plate or dise between itself and the 
diaphragm. The centre portion of the disc or plate F is provided 
with a multiplicity of small holes which form a grating at the 
central portion of the disc, through which the sound waves 
enter. The obliquely-disposed mouthpiece, of which H is the 
outer lip round the entrance, in the case shown, has a double 
wall consisting of the inner part K and the outer part L. The 
inner wall K is coned as shown, converging inwards in a curved 
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manner to a point where its inner edge rests on the dise or plate 
F just outside the holes in its centre portion, and this passage 
constitutes a straight passage from the lip to the plate grating 
which it surrounds. The outer part of the mouthpiece M which 
extends down in a curved conical form, is flanged, and the 
flange rests on the outer edge or surface of the plate or disc F, 
and lies under the flange of the ring E, which, when screwed up, 
holds it, and the plate F and the diaphragm D, in position on 
the casing C. The construction and arrangement of the trans- 
mitter portion gives, as stated, a straight unrestricted passage 
for the sound waves through the mouthpiece; it provides a 
resonating chamber in front of the diaphragm, and produces a 
very compact hand instrument or set of minimum length. The 
axis of the receiver portion B, as shown in the drawing, is 
disposed in a slight downward inclination in relation to the 
horizontal plane, ¢.e., the receiver is generally slightly inclined, 
whereby in conjunction with the other characteristics described 
the use of a curved mouthpiece is rendered unnecessary.— 
November 24th, 1915. 


RAILWAYS AND TRAMWAYS. 


22,646. 
or Fisu-piates, H. F. 
Kingstown, Dublin. 

The appliance used consists of a double-jawed screw press 
provided with a sliding plate A between the jaws, three screws 

B B and C, and three loose blocks DD and E. The blocks D D 

are engaged by nipples formed on the ends of the screws B B 

and on projections F on the opposite limbs of the jaws. The 

rail ends G G to be joined are first made red hot. The press is 

then dropped over them and the plate A inserted. The block E 


November 17th, 1914.—Jomtimsc Rams By MEANS 
Kerr, 37, Clarinda Park West, 
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is put in place and the whole tightened up by the screws C. The 
fish-plates H H are then slipped into place and with the blocks 
D D interposed are firmly bedded by tightening the screws B B. 
When the rail ends have cooled contraction holds the fish-plates 
in place. The press may therefore be loosened and slid along 
to the next joint and the bolts inserted .in that already made. 
The invention is also to be applied to restoring the worn-down 





ends of rails to the level of the body part of the rails. For this 
purpose the upper edge of the fish-plates is doubly sloped from 
its mid joint very slightly towards its ends.-—November 24th, 
1915. 


MISCELLANEOUS. 


22,931. November 23rd, 1914.—ImpROVEMENTS IN METHODS 
or MANUFACTURING ELEcrRic CONDENSERS, Gialvanophoren 
Werke (Systenf Vogt.) 8S. Szubert, Kommandit-Gesellschaft, 
of Erdmannstrasse 12, Berlin-Schéneberg, Germany, and 
Vereinigte Elektricitaétswerke, Gesellschaft mit beschrankter 
Haftung, of Pallasstrasse 10-11, Berlin, Germany. 

This invention has for its object to produce cheap and simple 
condensers. The metal sheets of any form are made of a thick- 
ness of } mm. and are separated from one another by } mm., so 
that the plates belonging to one set are distanced among them- 
selves by 1.5mm. Each set of plates forms an individual body, 
which is made by casting under pressure.‘ As the plates are pro- 
duced by casting under pressure it is possible to make them ex- 
tremely thin (4 mm. or still lessif desired), and notwithstanding to 
avoid any breaking which hitherto could not be avoided. The 
plates obtained by using the method of casting them under 
pressure have, furthermore, a very smooth surface, which is 
an indispensable feature for a good operation of the condenser. 
The plates and their intermedial portions. and fastening parts 
for the set of plates are obtained simultaneously in one single 
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piece, so that the parts, particularly the plates, cannot 
become displaced or bent. For the purpose of obtaining a still 
greater capacity, a plurality of such sets of plates may be 
arranged and connected side by side or over one another. The 
accompanying drawing shows by way of example a condenser 
of the semi-circular type made according to the present inven- 
tion. One set of plates A of semi-circular form is cast in one 
single piece with the semi-circular frame D, which is fastened 
at its lower end on the bottom plate. The latter contains the 
bearing for the axis C, on which a second set of semi-circular 
plates B is fastened. By turning the axis C the plates B can 
be so rotated or displaced in the space between the plates A 
that both sets of plates more or less cover but do not touch one 
another, whereby the capacity of the condenser in known manner 
may be varied.—November 24th, 1915. 


7675. May 22nd, 1915.—Manvuracrure oF Evectric CaBLes, 
William Francis Smith, 114, Sunnyside-avenue, Brooklyn, 
New York, United States of America. 

This invention relates to a process of forming twisted 
pairs of conductors in which the irregularities are in a 
large measure eliminated and the electrical characteristics 
improved. Before subjecting the conductors to the action of 
the equalising and twisting mechanisms, the conductors are 
straightened, hardened and insulated in the well-known manner 
and thus prepared for the equalising and twisting mechanism. 
The conductors having been subjected to this preliminary 
treatment are placed on spools or reels A, which are mounted 
in yokes B carried by a triangular frame C and a cross-piece D. 
The triangular frame C and the cross-piece D are mounted to 
rotate with the shaft E, which is driven by a belt F, which 
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engages a pulley G mounted on the shaft E. The conductors 
pass from the reels A to the equalising mechanism carried by 
the triangular frame C. ‘This mechanism comprises a plurality 
of rollers H, over which are passed endless belts K, which, at 
points upon opposite sides of the frame C, as is more clearly 
illustrated in the small drawing, are forced together by spring- 
pressed shoes L slidably mounted on the frame C. As the 
conductors are passed through this equalising mechanism, the 
spring-pressed shoes L cause the belts K to engage and be driven 
by the conductors, and as all parts of the belts necessarily move 
at the same speed, in any given unit of time equal lengths of 
the conductors are delivered to the helix forming and twisting 
mechanism which will now be described. Mounted on the 
upper portion of the frame C and rotatable therewith is a rod 
M provided with a plurality of helical grooves of the same pitch. 
Each of the two conductors pass into one of these grooves or 
guides being formed thereby into helices of equal pitch, and by 
virtue. of the rotation of the frame C and the guides mounted 
thereon the conductors are twisted together. The resulting 
roduct ix a twisted pair in which the twists are uniform in piteh 
and length.—November 24t/., 1915. 
4316. March 19th, 1915.—ApPLIANCE FOR OPERATING THE 
DoctTors ON THE CALENDARS OF PAPERMAKING MACHINE, 
W.. Henderson, 21,-Burnham-road, Dartford, Kent. 
The paper on each side of the calender is pressed upon by a 
small roller A A mounted on levers in such a way that should 
the paper on either side break the rollers on that side will fall. 





Such a movement, should it occur, is communicated through 
links and levers to the valves BC of a hydraulic eylinder 5 
The piston of this cylinder is coupled by a system of levers and 
rods to the doctors E. In this way, if either roll falls, the 
corresponding valve B C is moved and puts the hydraulic ey linder 
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the outlet F. 
however, is such that both the rolls A must be in their raised 
working position before the pressure water can be admiticd to 
the hydraulic cylinder, * The doctors are thus applied 1. the 


to exhaust through The valve arrangement, 


When the paper is running 


rolls only when the paper breaks. 
November 24th, 


through the rolls the doctors are out of action. 
1915. 


THE ACQUISITION OF ENEMY PATENT RIGHTS, 








The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents 
right when acquired can be retained after the war 
specially compiled for THe ENGINEER by Lewis Wm. (oold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par. 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply 


which 


and is 


On each of five of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 7650/07.—Coke ovens. In a horizontal regenerative 
coke oven, gas is supplied to the upper and lower end alternately 
of each flue as the draught is reversed, so that each flue has a 
continuous supply of gas and is not heated merely by combustion 
products. Collin, F. J., Germany. Dated April 4th, 1906. 

No. 7709/07.—Storing, &c., inflammable liquids. Kelates 
to means for storing and transferring inflammable liquids. 
Above the liquid in the storage tank a non-oxidising gas is 
kept at a pressure just above that of the atmosphere, and the 
liquid is transferred to the place of use by a suction device. 
Martini, C., and Huneke, H., Germany. 

No. 7732/07.—Taxameters. Taxameters are provided with 
apparatus whereby the adjustment to different tariffs and to 
the “cash” position is effected by a hand wheel, and the 
disengagement from that position is effected by turning up the 
flag arm. Aron, H., and Runge, O., Germany. 

No. 7757/07.—Electrolysis ; alkali hydrates, chlorine and 
hydrogen, obtaining. Relates to a process and apparatus for 
the electrolysis of alkali chlorides with continuous circulation 
of liquid over horizontal electrodes separated by a diaphragm 
of special construction. Billitzer, J., Vienna. 

No. 7834/07.—Weaving ; yarns, leasing. In a machine for 
leasing warps the leasing is effected by means of two spindles, 
which have their ends bent in opposite directions, and means 
are provided for tensioning the warps. The spindles receive 
the threads, which are separated in succession from the edge of 
the warp by a finger, and are caused to pass alternately over 
and under the threads to form the lease. Fischer, O., Germany. 

No. 7841/07.—Condensers ; ejector-condensers. The usual 
single water jet is replaced by a series of jets, issuing from per- 
forations and uniting at or near the inlet end of the tube. ‘The 
perforations in the tube preferably alternate with the water 
jets. Steam may be admitted through a perforated tube 
to the space surrounded by the ring of jets. The wall having 
the perforations is spherical in curvature or is formed of segments 
of different curvatures. Korting Akt.-Ges., Geb., Germany. 
Dated April 6th, 1906. 

No. 8057/07._-Ordnance ; mountings for disappearing guns. 
The armoured cover is so consiructed that when the gun is 
in the loading position the front portion of the cover is below 
the barrel, while the rear portion, which may be provided with 
automatically-actuated hinged doors, is above the breech end 
of the barrel. Krupp Akt.-Ges., F., Germany. Dated July 
27th, 1906. 

No. 8154/07.—Respirators. In- breathing apparatus 
inhaling pipe and the exhaling pipe are continued separately 
through the mouthpiece so that both open directly into the 
mouth. Armaturen-und Maschinenfabrik ‘‘ Westfalia ” Akt.- 
Ges., Germany. 

No. 8155/07.—Respirators. In cartridges for removing 
earbon dioxide from the exhaled air in breathing apparatus, 
the absorbent for the alkaline liquid produced is placed sub- 
stantially in the middle of each layer of the material absorbing 
the gas. Armaturen-und Maschinenfabrik ‘‘ Westfalia * Akt.- 
Ges., Germany. 

No. 8364/07.—Wireless telegraphy. In an arrangement of 
cireuits for a receiver in wireless telegraphy, the wave detector, 
which is of a type which has always a considerable resistance. 
such as a bolometer, electrolytic cell, &c., is connected in series 
with a condenser and is arranged in parallel with a self-induction 
coil in a resonance circuit. In consequence of the resistance 
of the detector, the parallel circuit in which it is placed !s 
rendered a periodic. Ges. fiir Drahtlose Telegraphie, Berlin. 
Dated April 10th, 1906. 

No. 8563/07.—Electric lamps ; incandescent lamps. In making 
incandescing bodies of tungsten or tungsten compositions, a raw 
filament is provided with a load such asasmall hook of tungsten 
before it is subjected to the finishing process. For example, * 
loop-shaped filament made of finely-divided particles of tungs'«" 
cemented together is loaded with a small weight attached to t'ie 
loop and is then sintered. Deutsche Gasgluhlicht Akt.-Ge- 
(Auerges), Berlin. Dated Aug. 30th, 1906. 
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SOME FRENCH POWER PLOUGHING TRIALS. 
No. II.* 

Wr continue in the following article the descrip- 

tions of the various machines which took part in the 


ploughing trials in France in the autumn of 1913: 


Tue Doizy TRACTOR-WINDER. 

Tue Doizy tractor-winder is simply a motor lorry 
furnished with a winding drum. The cable, instead 
of stretching directly from the drum to the plough, 
passes Over a grooved pulley on the anchor frame, 
which is articulated on the under side of the chassis. 
As soon as the drum is put in gear and the anchor 
frame lowered the effort of hauling the plough causes 
the anchors to penetrate into the ground. The chassis 
is mounted on laminated springs and carried on four 
wheels. The front—steering—wheels are 0.9m. in 
diameter, and the rear—driving—wheels are 1m. in 
The tires of the latter can be furnished 
The engine is of the Abeille type, and 
has four cylinders. It runs at between 800 and 900 
revolutions per minute. There are three travelling 
speeds, 4, 8, and 10 kiloms. per hour, and there 
is one reverse speed. The winding drum has three 
speeds, which produce a rate of travel of the cable of 
0.4m., 0.85m., and 1m. per second, the last speed 
representing about 2} miles per hour. The anchor 
frame can be lifted either by hand or by the aid of the 
motor. The cable is a steel wire rope 250m. long. 
There is an arrangement for winding it accurately on 
thedrun. The weight of the tractor in working order 
is 3250 kilos.—nearly 3} tons—-1313 kilos. being on 
the front axle and 1937 kilos. on the rear axle. Two 
men are required, one for the tractor and one for the 


diameter. 
with strakes. 


plough. 

When tested running free, 100m. were covered in 
limin. 21 sec., and 2.008 kilos. of petrol were con- 
sumed in 24 min. 17 see. “No official note was taken 
of its work, because the maker pointed out that the 
plough, which was of the Letrotteur type and quin- 
tuple, was not suited to the particular class of ground 
provided for ploughing. Nevertheless, a surface of 
3511.20 square metres was ploughed to a depth of 
23 cm. 

Tue Fivrz System. 

In the Filtz system two winches are arranged, one 
at each side of the field to be ploughed, and they are 
carried on trolleys so that they are capable of being 
moved as the work proceeds. Between them is 
stretched a cable, which is passed from twice to four 
depending on the nature of the ground to be 
ploughed—round a drum carried on a tractor, the 
drum being grooved to receive the cable. The tractor 
propels itself by revolving this drum, and its carrying 
wheels are not geared to the motor. The motor of 
this tractor has four vertical cylinders with bores of 
120mm. and a stroke of 140mm. It develops 
between 25 and 30 horse-power when working at a 
speed of 1200 revolutions per minute. The front 
wheels are used for steering, and the rear wheels have 
no transverse strakes, but only a semi-circular flange 
projecting 3cm. from the centre of the face of the 
tire. The weight of the tractor is 2900 kilos.—say 
2 tons 17 ewt. 1060 kilos. being on the front axle and 
1840 kilos. on the back axle. Three men are required, 
one to work the tractor and one at each winch. 

When running free the tractor covered 100m. in 
linin. 44 sec., and consumed 1.322 kilos. of benzine 
in Ilmin. 52 sec. When hauling a_ three-share 
Letrotteur plough in meadow land at the end of 
October—-in preparation for spring sowing—-it turned 
up 640 cubie metres of soil in 1h. 16 min. 41 sec. with 
a consumption of 9.874 kilos. of benzine. The mean 
width of ground ploughed at one time was 1.21 m., 
and the mean width of the headlands was 11.5 m. 
The actual surface covered was 2580.1 square metres, 
and the mean depth 0.248 m. 


times 


THE BENEDETTI Motor Piovuca. 


The Benedetti auto, or motor, plough is designed 
to plough in both directions without any turning. It 
consists of a tractor with two sets of ploughshares, 
one set arranged on a frame at each end. The frames 
can be lifted so that when the end of one furrow is 
reached the set of ploughs which has been at work is 
lifted and the other set lowered. The tractor then 
starts in the opposite direction, the driver changing 
his seat, but not turning the tractor, which simply 
goes backwards and forwards like a shuttle in a loom. 
In the middle of November this machine, when work- 
Ing a six-share plough, covered 10084.80 square 
metres of ground and turned over 1815 cubic metres 
of soil, the mean depth being 18cm. The consump- 
tion of benzine was 27.388 kilos. 


Tue Dusots Moror Provan. 


This apparatus, which is light, weighing as it does 
wbout 1000 kilos., or in the neighbourhood of one ton, 
Is carried on three light wheels of large diameter. 
The single wheel is in front, and is used for steering. 
rhe two rear driving wheels have strakes on them. 
temovable supplementary rims and elastic claws 
allow the machine to work even in wet ground 
Without sinking or slipping. For very wet places 
the chassis is carried on two front steering wheels, and 
in the rear by a double driving wheel, which obviates 





* No. I. appeared December 17th 








all sticking, for this wheel, as it does not travel in the 
furrow, can be made of great width. For deep 
ploughing calling for considerable tractive effort, 
the maker of the machine has devised a method of 
making all the wheels share in the driving and, if 
required, to haul on a cable by means of a drum, 
the wheels of the machine being then blocked. The 
chassis is designed to accommodate motors of from 
10 to 20 horse-power, and the builder has frequently 
employed De Dion-Bouton engines with radiators 
provided with fans of the Solex type. At the rear 
of the apparatus is rigidly connected a plough of the 
ordinary type with one or two shares. The plough 
can be raised so as to allow of transport along roads 
and to permit of turning at the end of each furrow. 
This machine was only exhibited and was not put to 
work. 


THE Stock MuLtTIrpLe PLouGH. 


This machine consists of a light chassis mounted 
on two wheels of large diameter, and having a small 
steering wheel at the rear. The motor is mounted 
at one end of the chassis, and the implement being 
used is carried from the other end. The large wheels 
are furnished at intervals with fixed paddle-like pro- 
jections so as to provide great adherence, the dimen- 
sions of these projections varying, of course, with the 
nature of the ground being dealt with. Three men 
can remove fifteen projections from each wheel in 
16 minutes. 

The motor has four vertical cylinders and develops 
from 42 to 50 horse-power. It can operate with 
either benzine or petrol. The gearing is all enclosed 
in dust-tight casings. There are, ordinarily, three 
speeds, but a fourth, slower than the others, can be 
arranged for if the ground is particularly hard. The 
frame carrying the shares can be readily raised or 
lowered from the driver’s seat. Three men can raise the 
four share frames of the plough and the four coulters 
in six minutes. Ordinarily six shares are used with 
this machine, and in soil of ordinary consistency the 
furrows are made 26cm. deep. The motor can also 
drive various agricultural implements, a pulley being 
fitted for the purpose. The machine weighs in work- 
ing order 5385 kilos.—just over 5} tons—and only 
one man—the driver—is required to work it. 

When running free with fifteen projections per 
wheel, the machine took I min. 16 sec. to travel 
100 m., and consumed 1.757 kilos. of benzine in 
6 min. 41 sec. Working in wheat stubble to prepare 
the ground for oats, during a trial lasting 2 h. 29 min., 
a total surface of 13,804. 7 square metres was ploughed 
to a mean depth of 0.214 m., so that some 2954 cubic 
metres of ground were turned. <A plough with four 
shares and three circular coulters in front was em- 
ployed. In another trial working on a field of: three- 
year lucerne and ploughing deeply for beetroot, the 
plough had three shares with three circular coulters in 
front of them. The consumption of benzine was 
40.743 kilos. for 2155.804 cubic metres of ground 
turned. 

THE DERGUESSE-TOURAND CULTIVATOR. 

This machine uses rotating tools, which consist of 
a series of flexible flat teeth of the Canadian cultivator 
type. It weighs 2350 kilos., 550 kilos. being on the 
front wheels and 1800 kilos. on the rear wheels. Only 
one man is required. On a trial lasting 1h. 
8 iin., some 890 square metres were ploughed 
to a depth of about 0.081 m., and some 73. cubic 
metres turned. The amount of petrol con- 
sumed was 4.329 kilos. In another trial lasting 
1 min. 32 sec. some 1809 square metres were ploughed 
to a depth of 0.052 m.,so that about 94 cubic metres 
of ground were turned. The consumption of petrol 
was 9.214 kilos. The ground varied in condition, 
being very wet in places and only damp in others ; 
but the soil was not sticky, and it very soon dried 
after the passage of the plough. The rotating tools, 
however, occasionally clogged,so that it was neces- 
sary to raise them and run the machine empty for a 
bit so as to clear the cutters. . 


THE CULTIVATOR OF “‘ LA MorTocuLTURE 
FRANCAISE.” 

The motor of this machine is placed under the 
driver’s seat, and its shaft is at right angles to the 
axle of the vehicle, so that the transmission gear is 
simplified. The radiator is placed at the side of the 
vehicle. There are four speeds, 0.9, 1.8, 3.24, and 
4.66 kilom. per hour, with the motor running at 
900 revolutions per minute. There is one reverse 
speed. The chassis is carried on four wheels. The 
forward steering wheels are provided with strakes, 
and the tires are slightly flanged. The driving 
wheels, which are 1. 4m. in diameter, are also furnishod 
with strakes, and have tires .16m. wide. They also 
have removable projections to give them a_ better 
grip on the soil. The transmission of power from the 
engine to the driving wheels is by means of a chain 
enclosed in a case. Another enclosed chain transmits 
movement to a shaft, on which are mounted four 
series of twenty-four small hook-shaped tools. These 
tools, which are easily fixed and unfixed, terminate 
in chisel points, and are controlled by spiral springs. 
The shaft carrying them revolves at 180 revolutions 
per minute when the engine is making 900 revolutions. 
When the tools meet with abnormal resistance, the 
springs prevent damage to them. The whole arrange- 
ment of tools is called a “ fraise,’’ which is also the 





French word for a strawberry, and a milling cutter. 
It, is 2.1 m. in length, and its diameter may be varied 
from 0.6m. to 0.9m., according to the depth at 
which it is proposed to work. All the weight of the 
‘* fraise ’’ is carried on a spring, and the apparatus can 
be raised or lowered by means of a cable actuated by 
a lever. The weight of the whole machine is 2685 
kilos.—just over 24 tons—of which 445 kilos. are on 
the steering wheels and 2240 kilos. on the driving 
wheels. 

In a trial when running free in a field 100 m. were 
travelled in 55 sec., and the consumption of benzine 
was 3.598 kilos. in 24 min. 13sec. On a stony road 
the same distance was covered in one minute, and the 
consumption of benzine was 1.97 kilos. in 18 min. 
15sec. When working on a vetch field, the ground 
varying from damp to very wet, but not being sticky, 
the machine took 4min. 50sec. to travel 100m. 
The headlands were, on the average, 4.62 m. wide. 
The surface worked in 47 min. was 1319.03 square 
metres, and the average depth 0.086 m. The volume 
of earth turned was, therefore, over 113 cubic metres. 
The consumption of benzine was 7.14 kilos. 

According to the report of the jury, the ground 
was finely and regularly broken up. It was neither 
beaten by the hooks nor compressed by the wheels 
of the machine. The diameter of the pieces of 
earth generally varied between 5 and 10 mm., 
though there were some as big as from 7 to 
8cm. in diameter. The roots of the plants were 
vigorously shaken and scattered about on the surface 
of the ground, the majority being mixed up with the 
superficial covering of soil. The machine worked 
regularly, the ground being picked up and thrown 
backwards. The material is prevented from being 
thrown too far backwards by a metal shield 
which catches it and lets it drop. The amount 
thrown sideways was unimportant, though it occas- 
sionally made it difficult to make a correct junction 
with two successive workings. When the machine 
had passed over it the surface of the ground was quite 
smooth without either depressions or bumps. 
Stones did not appear to interfere with the working 
of the series of picks, and it was easy to turn the 
machine. 

Two further trials were made. In the first the sur- 
face covered in 1 h. 32 min. was 2071.199 square 
metres, and the depth 0.1 metres, say 207 cubic 
metres turned, and the consumption of benzine was 
13.848 kilos. In the second trial, which was made in 
a field in which the stubble had been partially grubbed 
up, 4315.755 square metres were covered in 2 h. 
38 min. to a mean depth of 0.122 cubic metres, this 
representing 482.5 cubic metres, and the consump- 
tion of benzine was 16.719 kilos. 


THE VERMOND-QUELLENNEC CULTIVATOR. 


The object of this apparatus is to attack the ground 
with a large number of picks revolved at a high speed. 
The chassis is supported on four wheels, and is driven 
by a Brillié motor, the four cylinders of which each 
have a bore of 125 mm. and a stroke of 140 mm., and 
which develops from 35 to 40 horse-power at speeds 
between 900 and 1000 revolutions per minute. There 
are four speeds of the machine. 

The second motion shaft drives by means of a 
cardan shaft and two chains another shaft which is 
at right angles to the axis of the vehicle. Upon 
this shaft are mounted nine tool carriers, each fur- 
nished with nine picks. The apparatus formed by 
these 81 tools can be driven at speeds varying from 
100 to 300 revolutions per minute, and it works in 
the ground over a width of 1.7m. The depth at 
which it works can be adjusted by a specially arranged 
device. Three levers, which are well within reach 
of the driver’s seat, suffice for the control of all the 
movements. The driving wheels are 1.7m. in dia- 
meter, and their tires are 0.35 m. wide, which can be 
increased to 0.5m. by the addition of an attachable 
rim. The total weight of the machine is 6860 kilos.— 
about 6} tons—of which 1760 kilos. are on the front 
wheels and 5100 kilos. on the back wheels. 

In a trial lasting 1 h. 37 min. 2700 square metres of 
ground were worked over to a depth of .104, 280 
cubie metres of soil having been thus turned. The 
consumption of petrol was 1.674 kilos. It was re- 
ported of this machine that the irregularities of the 
ground did not appear to interfere with its working, 
but that the rear wheels strongly compressed the 
ground, and that lumps 0.12m. in diameter are 
thrown to each side of the machine. The ground 
is kneaded, the fragmentation being irregular, and 
there is a perceptible swelling in the centre of each 
row. The weeds and the stubble are very fairly well 
mingled with the top layer of soil. The length of 
the machine renders the process of turning laborious, 
and the conductor is obliged, in order to diminish 
the width of the headlands, to work in two series of 
strips. The headlands are much compressed, as the 
machine has to pass over the same ground so many 
times. The remark was made by the jury that the 
work of this machine would not give satisfaction 
as a complementary operation after ploughing, the 
picks raising to the surface wet earth brought up from 
a depth of from 10 to 12 cm. 

In a trial in wheat stubble, in fairly compact 
ground wetted by recent fains, but not sticky, the 
machine covered 11,725 square metres in 6 h 59 min. 
The mean depth was 0.184m., so that some 2157 








592 


THE ENGINEER 


Dec. 24, 1915 





———— 





cubic metres were turned. The consumption of petrol 
was 80.11 kilos. 

In another case the machine was put to work in 
a field which had been thoroughly soaked by heavy 
rain during the night previous. The ground was well 
stirred up, but large cakes were formed, some of which 
were as much as from 15 cm. to 18 em.—say from 
Gin. to 7in.—in diameter. The machine did not skid, 
though the ground was very wet, but the tools 
frequently clogged. The headlands were from 5m. 
to 7m. wide. It is remarked that the machine was 
of rather old model. 








PAPERMAKING AND ITS MACHINERY. 
No. XIII.* 
CALENDERING, CUTTING, AND WINDING. 
THE process of calendering is a most important one. 
We have before us as we write two samples of paper 





is made, the dampening may very conveniently be 


performed at the end of the Fourdrinier as part of 
the papermaking process. For this purpose a simple 
spray pipe delivering a fine mist of water may be fixed 
crosswise just behind the reel-up spindle. This 
arrangement seems to serve its purpose very well, 
although more elaborate devices are frequently 
employed. In some cases it is not convenient to pass 
the paper straight off the machine into the super- 
calender. If this is so the dampening of the paper is 
carried out immediately before the calendering 
process, and can conveniently be performed in a 
machine of the type illustrated in Figs. 103 and 104. 
This machine, made by James Milne and Son, Limited, 
of Edinburgh, takes in the reel of paper, dampens it, 
and re-reels it. After a suitable interval for allowing 
the moisture thoroughly to penetrate the paper the 
reel is taken over to the super-calenders,. 

The reel of dry paper is held in journal brackets 
situated on one side of the main frames and provided 
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the roll and brush. The copper roll is adjustable 
away from or towards the brush by being mounted 
in sliding bearings, as shown in Fig. 104, or in bearings 
formed at the end of crank arms, as show) in 
Fig. 103. This and the speed of the water roll serve 
as a means of regulating the amount of dampness 
conveyed to the paper. 

The whole machine is driven from a central shaf; 
running at about 220 revolutions. The power 
absorbed is about 3} horses, and the speed of the paper 
something like 350ft. per minute. 

We pass on now to consider the construction and 
working of calenders. The two machines to be ce} 
with are both employed after the paper has been recled 
at the Fourdrinier. Machine calenders are noi jy 
principle different from these, except that they rev uire 
no reeling-off details, while the reeling-up arreiige. 
ment is usually separated from them. 

A three-roll calender built by the West End Enyvine 
Works Company, of Edinburgh, is illustrated on page 
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a wood pulp paper—which, in our presence, were torn 
simultaneously, one from the reel of paper as it was 
going into the calender, the other from the reel as it 
was being wound up after passing through the calender 
rolls. It is impossible to indicate the difference by 
any process of block making, but it is, nevertheless, 
very striking. 

The uncalendered paper has a dull surface, and 
might readily be taken at first sight for a piece of fine 
blotting paper. It actually has quite a perceptible 
amount of “ blotting’ power. The calendered paper 
has a shine on its surface, and smudges writing ink. 
The uncalendered material on one side appears 
fibrous even to the unaided eye. On the other side 
it shows the pattern of the wire cloth, on which it 
was formed, quite distinctly. The calendered material 
does not show the individual fibres to anything like 
the same extent, and—a very important point—is 
alinost identical on both sides. It is easy to write 
with a pencil on the uncalendered paper, but on the 
other the pencil grips the harder surface with diffi- 
culty. Thirty-two pieces of the uncalendered paper 
have, we find, a total thickness of :yin., as against 
‘in. for the other. The passage of the web through 
the rolls has, therefore, reduced its thickness by about 
40 per cent. We have also roughly examined the 
strengths of the two papers. The average of eight 
tests on the uncalendered paper shows a breaking 
strength of 3.7 lb. per inch width as compared with 
4.0 lb. for the calendered. 

The degree to which calendering is carried varies 
with the requirements of the paper user. For many 
purposes what is known as *‘ machine finished ’’ paper 
is all that is required, that is, the calendering is 
confined to the calenders, one or more, at the end of 
the Fourdrinier machine. 
sought super-calenders are used. These are alto- 
gether larger and heavier than the calenders already 
referred to, and are quite separate from the paper- 
making machine. Where they are in use the paper 
after passing through the machine calenders is reeled 
up. The reel is then transported to the super- 
calender, usually in a different part of the mill, passed 
through the rolls, and re-reeled. Super-calendering 
may therefore be regarded as quite a separate process. 
Machine calendering, if we may so describe it, is part 
of the papermaking process. 

It is found that if the paper is slightly damp before 
it is passed through the super-calenders the finish 
on its surface is greatly improved. When the super- 
calendering is to be carried out soon after the paper 


* No. XID. appeared December 17th. 


When a higher finish is | 


Figs. 103 and 14—ROTARY BRUSH DAMPER—MILNE 


with a geared brake for regulating the unwinding of 
the paper. The web is then led, as shown in the end 
view, Fig. 104, over two leading tubes to a pair of 
rolls, the lower of which is driven, and the upper of 
which is a “ nip roll’ provided with a hand lever and 
catch for raising it off the lower when the machine is 
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602, while in Fig. 105 its general arrangement is shown. 
Of the three rolls the upper and the lower are of 
chilled, highly polished cast iron, one or both of 
which may be steam heated. The intermediate roll 
is of iron swathed with a covering of raw cotton 
All three rolls are of the same diameter— 20in.— and 
are mounted vertically over one another. The lower 
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vertically to a hand-adjusted leading roll and so to the 2G D 2) 
power-driven reel-up spindle. During the almost v1 tT r 
vertical portion of its journey the web is subjected 
to a fine mist of water delivered by the apparatus a ae 
° ° ° oxe ~ i: ° | =e q 
to be described immediately. The dampening takes vis Sif 
place on one side only, but when the web is re-reeled EES “hit Hh) 
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the dry side is wound on against. the wet side, and this 6 $ S32 
’ ; : veh as 
fact and the time allowed for soaking secure a uniform & io 
penetration of the water. a 
Opposite the vertical stretch a copper roll A, Fig. Ss 
104, is mounted in adjustable bearings, so as to dip M IS 5 i 
into the water contained in a copper tray beneath it. 
The copper roll can be driven at a variety of speeds 7 ¢ — 
by means of a stepped belt cone, and picks up a film 
of water from the trough. It is an interesting and Swain Sc 


curious fact that if the roll is driven slowly the film 
picked up is thin, and as the speed is increased the 
thickness of the film picked up also increases. The 
explanation, no doubt, is that the skin friction 
increases with the speed. The film of water is licked 
off the copper roll by means of a power-driven bristle 
brush B, rotating at 1200 revolutions per minute. 
From the bristles the water is thrown as a fine mist 
against the web. A copper guard partially surrounds 





Fig. 105—42-INCH THREE-ROLL CALENDER—WEST END 
ENGINE WORKS 


roll is driven by silent chain and sprocket wheels from 
a variable speed electric motor. It is mounted in 
bearings fixed rigidly to the lower part of the machine 
framework. The intermediate roll is carried in bear- 
ings formed within brackets, which can slide vertically 
on guides on the machine standard, Its full weight 
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—— 
normally rests on the lower roll—or, to be quite 
precise, on the paper between it and the lower roll 

so that when the lower roll is driven by the motor 
the intermediate roll is rotated in the reverse direc- 


tion, and the paper is fed through between the pair. 
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The top roll is mounted in a similar manner, and is , 


similarly driven. 


Considerable as the weight of the rolls is, it may not, | 
for some purposes, produce sufficient pressure on the | 
paper being calendered. Hence, within the base | 


girders of the frame a lever A, Fig. 105, is mounted 
on each side. Each lever weighs about a ton, and at 


its free end carries a series of weights, which may add | 


up to four tons. The levers are coupled by rods to 


two overhead levers pivoted to the frame. The pull | 


down on these levers is transmitted through vertical 
rods passing through bearings in the frame on to the 
journals of the upper roll, and is so transmitted to the 
others. It is not desirable that this load should be 
exerted, except when the rolls are rotating, for if they 
are stationary it will cause two flats to be formed on 
the cotton of the intermediate roll, which would mark 
the paper next passed through the machine. Hand 
levers B, Fig. 105, provided with cam arms, are there- 
fore arranged to be pulled up, and so transfer the 
loading from the top journals on to the frame base. 
The weight of the rolls themselves should also be taken 
off the cotton swathing. For this purpose the thrust 
rods on the top journals are formed with threaded 
ends, over which nuts are fitted. These nuts may 


he rotated down against the frame by hand wheeis and | 


|of the machine by means of a hand-driven chain 


winch, forming part of the general arrangement, The 
height of these bearings may be adjusted to- suit 
requirements, for in practice the length of *‘ draw ”’ 
or “lead” between the reel and the first roll is found 


fore, be understood that the machine being described 
glazes the paper on one side only, as is required for 
#0 Inany purposes, * 

The driving of the winding-off and the winding-on 
reels presents a problem of some difficulty to solve 
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Fig. 106—130-INCH TEN-ROLL SUPER-CALENDER—WEST END ENGINE WORKS 


to affect the working. The paper is led from the reel 
first beneath a guide roller, then over and under the 
top roll, half-way round the intermediate roll, round 


| almost the whole surface of the lower roll, and so over 


a second guide roll to a second or winding-up reel, 
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Fig. 107--90-INCH SLITTING AND WINDING MACHINE 


80 lift’ the top and intermediate rolls away a short 
distance from the intermediate and bottom rolls 
respectively. 


La al . | 
lhe reel of paper to be calendered is mounted on a | 


spindle, which is lifted up into bearings on the front 





mounted directly beneath the first. The actual 
glazing of the paper, which is one of the objects 
aimed at in calendering, is produced by the contact 
of the paper under pressure with the highly polished 
and sometimes heated cast iron rolls. It will, there- 


satisfactorily. Obviously as the upper reel decreases 
in size, the lower reel increases. The linear speed of 
the paper through the rolls has to be kept constant 
from start to finish, for this speed affects the results 
obtained. It is clear, then, that as the calendering 
proceeds the revolutions of the upper reel have to be 
increased, while those of the lower have to be decreased 
in order to maintain a constant peripheral speed, and 
thus avoid the tearing of the paper at either reel. 
This is achieved in the case of the top reel of the 
machine being dealt with by allowing the pull on the 
paper i drive the reel. A hand brake C, 
Fig. 105, is fitted to the end of the top reel spindle, 
and as the calendering proceeds this is progressively 
eased. It may surprise some to learn that the paper 
is strong enough to make this possible. The machine 
in question is especially intended for calendering 
| heavy material. Such material may have a tensile 
strength in the direction of the pull of as much as 
25 lb. or more per inch of width. The roll of paper 
| shown in the view on page 602 is about 16in. wide, so 
| that its total breaking strength is something like 
| 400 lb. 

The lower reel is positively driven by gearing from 
|a countershaft receiving power from the motor 

through a silent chain. The sprocket wheel on the 
countershaft is associated with a friction clutch 
arrangement, which is operated by the attendant to 
decrease the speed of the lower reel as the calendering 
proceeds. This detail is iHustrated later in this 
| article in connection with a machine of a different 
| class, on which it is also to be found. 

In Fig. 106 and on page 602 we illustrate a much 
| larger calendering machine—a super-calender—which 
| has been constructed by the same firm of engineers 

for the Daily Telegraph paper mills at Dartford, Kent. 
| This machine has ten rolls, each of which has a working 
| length of 130in. Five of the rolls are of chilled cast. 
| iron and five of iron covered with raw cotton. All 
| the cotton rolls are 18in. in diameter. Starting at 
| the bottom, the cotton rolls are the second, fourth, 
| fifth, seventh, and ninth. The lowest chilled iron 





* See any singie-side Supplement to THE ENGINEER. Held at a 
suitable angle the under, or unglazed, side of the paper shows a faint 
impression of the cotton-surfaced roll: The difference in colour between 
the two sides is not, of course, produced by the calendering process. 
The printing surface has been coated before calendering with a mixture 
of a mineral substance and an adhesive, say china clay and glue, 
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roll is 25in. in diameter, the third l4in., the sixth | 
and eighth 12in., and the top.one 20in. 

It will be noticed that the cotton and iron rolls are | 
not alternated throughout, the fourth and fifth both 
being cotton. Both sides of the paper, therefore, 
are calendered in this machine. One side receives 
five passes against a chilled iron surface and the other 
three. This results, apparently, in a certain inequality 
of finish on the two sides, although as the two lower 
iron rolls are of increased diameter the inequality 
is less than it would be if all five were the same. It 
will be noticed, too, that the rolls numbered 3, 6, and 
8 are steam-heated, so that there is one heated roll | 
for one side of the paper and two for the other. This, 
of course, tends to increase the apparent inequality 
of the finish. 

The explanation of this departure from symmetry 
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pipes of the-steam connections to the three heated 


| rolls are bent circularly to provide the required 


flexibility. 

The spindle for the lower, or winding-up, reel of 
paper is dropped into brackets fixed as regards their 
vertical position, but slidable in and out to suit 
varying lengths of spindle. The spindle is driven 
through gearing from a shaft receiving its power by 
belt from the main motor and carrying, as in the pre- 
viously described calender, a friction clutch arrange- 
ment for varying the speed as the reel grows in size. 
The spindle for the upper, or winding-off, reel is 
dropped into brackets formed on blocks that can be 
moved up or down on two vertical pillars. The 


raising or lowering of these blocks is accomplished by 


means of a third electric motor mounted on the top 
platform, and driving in unison two screwed shafts 





In Figs. 107 and 108 we illustrate a machine made 
hy the West End Engine Works Co. for slitting the 
paper in this manner, This machine is known as a 
friction winder. As shown in our engravings, it. jy 
dealing with a reel of paper 92in. wide, and is slitting 
and rewinding it into four reels, each 22}in. wide. lt. 
will be noticed that a strip lin. or so wide is trimmed 
off each of the two original edges. The machine can 
be adapted very readily to perform nothing but. this 
trimming operation on a reel of any size up to in, 
in width, or it can slit the reel into any number of 
webs up to four of equal or dissimilar widths. 

The original reel is mounted on a spindle, which 
is supported in brackets that can be adjusted towards 
or away from one another to suit varying lengths of 
reels and spindles. This reel, like the top reel of a 
calendering smachine, is not driven mechanically, 
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Fig. 108—90-INCH SLITTING AND WINDING MACHINE—WEST END ENGINE WORKS 


is simply that the paper as it reaches the calender is, 
by reason of its having been deposited on a wire cloth 
in the Fourdrinier machine, already ‘ one-sided,” 
and by calendering the side that rested against the 
wire more than the other, an effort is made to pro- 
duce a finished material with an equality of surfaces. 
The reader may examine for himself how very nearly 
this object is attained in the case of the paper in ques- 
tion. He will equally readily discover instances, 
frequently intentional, in which there is much dis- 
parity in the finish of the two sides. 

In the machine being described, the same method— 
a pile of weights, A, Fig. 106, levers and rods—is used 
to supplement the weight of the rolls, as in the pre- 
vious instance. A hand wheel, worm and quadrant, 
however, replace the hand lever for throwing the load 
out of action. 

The main source of power is a 100 horse-power 
electric motor. The transmission from this is taken 
through a flexible coupling and a cast steel Citréen 
gear pinion to a cast iron Citréen gear wheel 
mounted on the end of the third roll and running in 
an oil bath. The speed of the motor can be varied 
to suit the calendering conditions, and covers a range 
giving a linear velocity of the paper through the 
machine of from 40ft. to 400ft. per minute. The higher 
speeds are, perhaps, less seldom required, and special 
provision, including large electrical resistances, is 
made for running the machine at long stretches at 
40ft. to 150ft. per minute. At certain suitable points 
press-button controls are provided for stopping the 
motor quickly, a desirable feature in machines of 
this size, and of much use when the paper is being 
led through the rolls at the commencement of opera- 
tions. 

As some of the rolls with their brackets weigh as 
much as 10 tons, it is not surprising to find that elec- 
trical is substituted for hand power as a means of 
separating them at the end of a run, even although 
the rolls may have to be lifted only once a day, and 
at times only once a week. For this purpose a small 
electric motor is fixed on top of one of the standards, 
and operates through a shaft and worms, the nuts on 
the thrust rods transmitting the extra loading on to 
the top roll bearing. A large threaded shaft, portions 
of which can be seen at B, Fig. 106, runs from the top 
roll bearing down behind the others. Adjusting 
nuts are provided on this shaft beneath each of the 
eight intermediate roll bearings. There is hin. clear- 
ance between the bearing of the ninth roll and its 
nut, Jin. between the next, Zin. between the next, 
Hence, when the top roll is lifted 1 lin. 
The third, or 
This 
The 


and so on. 
all the rolls are separated by Jin. 
driving, roll has, it will be seen, to rise by fin. 
is casily accommodated by the driving gear. 


passing down in front of the pillars. Automatic 
switches are provided to prevent the blocks being 
overwound at either end of their travel. The upper 
reel spindle is braked as before. The strength of 
“news ”’ paper is about 10 lb. per inch of width, so 
that in this machine when running full-width well 
over 1000 lb. is available for driving the upper reel. 

It is economical, whether making paper for stock 
or to fulfil specified orders, to make it in the first 
instance the full width possible on the Fourdrinier 
machine possessed, and afterwards to slit it into the 
required size. The deckle straps on the Fourdrinier 
are, as we have seen, adjustable to control the width 
of the paper being made, but this adjustment is 
intended more for the purpose of making the width 


the pull of the paper being sufficient to rotate it, and 
is braked in order to maintain the requisite tension in 
the paper. The braking arrangement is automatic, 
that is to say, as the reel is reduced in size the braking 
force progressively eased to maintain the peri- 
pheral speed of the reel constant. This is accom- 
plished by leading the paper round a roller A, Fig. 108, 
which is mounted on arms extending from a shaft B. 
At one end this shaft carries a weighted arm C, and 
at the other is coupled by crank and rod to a shaft D. 
This shaft carries a sliding sleeve provided with a 
crank, which is coupled to a brake hanger, the pad 
of which bears against a brake drum E. The brake 
drum is driven by gearing from the reel spindle. The 
drum, the hanger, and the gearing are carried on the 
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Fig. 1099—FRICTION DRIVE ARRANGEMENT 


of the paper a multiple of the width finally required 
than as a means of getting the finished width straight 
away on the machine. 
of working arises from the fact that it takes practically 
the same amount of power and the same attendance 
charges to work the machine at its full width as at 
any lesser. 


to make the paper several times the width of the 
reols in which it is finally handed over to the printer. 
As an exa;nple, we may quote the case of the mills 
of a large daily paper, one of the machines at which 
is capable of turning out paper over 120in. wide. 


'This paper is, we believe, afterwards slit into three. 


The economy of this method | 


iven in the case of a paper mill working | 
entirely and constantly on one order as, for instance, 

a mill owned by a daily newspaper, the practice is | 
| to which a counting device is geared for measuring the 


| 
| 


spindle pedestal, and partake of its movement when 
its position has to be adjusted. The sleeve on the 
shaft D is also connected to the pedestal so as to slide 
with it. If the reel tends to unwind too fast the lever 


| © will fall and the brake will be applied to check the 


speed, and vice versd. A second brake hanger on the 
drum can be controlled by hand from the front of the 
machine. 

From the roller A the paper is led round a roller F, 


number of yards of paper being slit and wound. 


| Should the paper break accidentally, the lever C will, 


of course, fall. This applies a brake G to the counting 


‘roll at once, and prevents a wrong reading of the length 


being given. The paper is next passed over the 
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power-driven draw roll H, and so to the five sets of 
circular slitting knives. These knives, with their 
brackets, may be adjusted along the bed to suit the 
width of web desired, oe one or two may be removed 
entirely to suit the number of webs. 

The paper thereafter passes over suitable leading 
rolls to the winding-up spindles. These spindles 
are carried on brackets bolted to the front of the 
machine, and whlle they are all in the same vertical 
plane they are alternated as regards height. This 
arrangement is a feature of the machine. Its strong 
points are the accessibility it affords to each spindle 








Silent chains are used throughout this machine. 
The driving power is derived from an electric motor of 
25 horse-power, the speed of which can be varied from 
300 to 1000 revolutions per minute. The average 
speed at which the paper is slit and re-wound is 600ft. 
per minute. 

For many purposes the papermaker has to deliver 
his paper not in reels, but in the form of sheets. 
When such is the case, the machines employed to 
cut the web are of the nature of those shown in Figs. 
110and 111. Of these, the line engraving represents a 
duplex cutter made by James Bertram and Son, 
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Fig. 110—DUPLEX SQUARE 


-eparately, and the shortness of the spindles which can 
be employed. There are several other possible 
arrangements, but they involve either the use of 
spindles three or four times the width of the reels or 
the placing of one or more of the spindles horizontally 
behind the others. 

Each winding-up spindle is separately driven by 
silent chain from the main driving shaft J. As in 
a calender, arrangements have to be made for de- 
creasing the revolutions of the spindles as the reels 
grow in size, so as to, keep the linear velocity constant. 
The device employed for this purpose is illustrated 
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CUTTER—JAMES BERTRAM 


Limited, while the half-tone engraving is of a small 
machine made by the West End Engine Works Co. 
In each case more than one web can be cut at a time. 
In Fig. 110 the various webs are gathered together 
between the feeding rolls A, and are thence passed 
simultaneously between the slitting rolls B. The 
sub-divided webs thereafter are taken between the 
feeding rolls C. As they pass over a ‘“‘ dead ”’ knife 
fixed crosswise on the bed, a revolving knife fixed 
across dises on the shaft D—plainly shown in Fig. 111 

descends at regular intervals and severs the web 
into sheets. The sheets fall on to an endless travelling 




















Fig. 111—3MALL SQUARE CUTTER—WEST END ENGINE WORKS 


in Fig. 109, and is the same in principle as the corres- 
ponding device employed on the calenders by the 
same makers described above. From the main shaft 
power is transmitted by chain to a sprocket wheel K, 
mounted freely on a malleable cast iron sleeve L. 
lhe wheel K is flanked on each side by a ferodo friction 


disc and a conical plate MN. The plate M is fixed to | 


the sleeve, while the plate N is keyed to slide on it. 
W ithin the sleeve a shaft slides on a key, and from 
this shaft the reel spindle is driven by gearing. The 
action is simply to screw the plate N against the 
sprocket wheel, or to ease it, and thus allow the drive 
to grip or slip by the right amount. 


| felt E, off which they are collected and piled either 
| by hand or by such automatic devices as Vickery’s 
laying machines. It is customary to drive the feeding 
rolls at a constant rate and to vary the size of sheet 
cut by changing the speed of the revolving square 
cutting knife. In both the machines illustrated 
this speed adjustment is provided for by means of 
| expanding belt pulleys. ! 

| The cutter shown in Fig. 110 is of the duplex type, 
| that is to say it is provided with a second revolving 
| cutter at F. After slitting, one or more of the sub- 
| divisions of the webs may be led over the rolls G H 
' to the second cutter, while the others pass under the 





first. By this arrangement sheets of two different 
lengths may be cut simultaneously. These machines 
are run at any speed up to about 180ft. per minute, 
and are commonly made to cut sheets ranging in 
length from, say, 12in. to 100in. 

It is usual to set the revolving knife across its 
supporting discs at a slight departure from perfect 
parallelism with the disc shaft. This is done for the 
same reason as the moving blade of a shearing 
machine is set angularly to the fixed blade, namely, 
in order to shear the work progressively and not all at 
once, and so reduce the force required. In the present 
case the displacement of the blade would, in view of 
the forward movement of the work, result in the cut 
being made at other than a right angle to the edge 
of the paper, unless the cutter shaft were, as it is, 
displaced angularly through a corresponding degree. 
If the near end of the cutting knife leads, the far end 
of the cutter shaft must be advanced relatively to 
the near end. The displacement of the blade on its 
discs and the forward rate of feed of the paper being 
constant, the amount of the advancement of the shaft 
required to give a square cut varies inversely as the 
speed at which the knife revolves. For each length 
of paper cut, therefore, there is an appropriate angle 
of advancement. The adjustment of the angle is 
effected by means of the set screws J, Fig. 110. 

This angling of the cutter shaft is not to be confused 
with what is known as an angle-cutting machine. 
The latter is, or may be, very similar to the machines 
described above, with the addition that the cutter 
shaft is pivoted at one end, while the other bearing 
is free to be adjusted anywhere on a horizontal arc, 
so setting the shaft at any angle up to, say, 50 deg. 
relatively to the cross direction of the web. The 
sheets are thus not cut square, but at that angle 
which will involve least waste of material to the user. 
Such angle-cut sheets are in principal demand by 
envelope makers It may also be added here that the 
adoption of a duplex cutter, such as described above, 
has a similar purpose in view, namely, the prevention 
of waste; this time, however, in the mill itself. 
As we have already said, it is economical to run a 
Fourdrinier always at or near its full width. This 
width, let us say, is 100in. An order may be received 
for sheets measuring 40in. square. It would not be 
usual to set the deckle straps in to 80in. to fulfil 
this order, but to make the web the full 100in. wide 
in the first instance and then by a duplex cutter slit 
and cut it into two piles of 40in. by 40in. sheets and 
one pile of 20in. by 20in. sheets, or 20in. by any other 
standard dimension. If a duplex cutter were not 
used we would have left on our hands a pile of sheets 
20in. by 40in., for which there may be no demand. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE earlier hour of meeting, coupled with the fact 
that the paper read bore directly on an aspect of 
the engineer’s preoccupation with the war, resulted, 
as we anticipated would be the case, in last Friday 
night’s session of the Institution being well attended 
and producing a satisfactory discussion.* The 
paper presented was entitled ‘“* Engineering Colleges 
and the War,” and was written by Dr. R. M. Walmsley 
and Mr. C. E. Larard, the Principal and the head of 
the Civil and Mechanical Engineering Department 
respectively of the Northampton Polytechnic Insti- 
tute, London. An abstract of the paper follows :— 


The object of this paper is to deal with what is being and can 
now be done by the technical colleges in assisting the country 
in its endeavours to win through. Many of our best technical 
colleges have well-equipped workshops provided with valuable 
modern tools of precision, such as universal grinding machines, 
toolmakers’ machines, capstan and turret lathes, universal 
milling machines, gear cutters, &c. Where such equipment is 
available there can be no doubt that the best use to which it 
can be put is in the manufacture, either directly for Government 
departments or through the local Munitions Committees, of 
munitions of all kinds. As regards the amount of equipment 
available of one type or the other, it may be noted that in the 
United Kingdom not fewer than 112 educationalengineering work- 
shops are in existence, about 25 being more or less well equipped 
with modern productive tools. On the staffs of many of these 
colleges, including some of those which may be poorly equipped 
with modern tools, there are skilled instructors and workmen 
trained in good commercial workshops and capable of operating 
modern up-to-date tools. There are also large numbers of 
skilled and semi-skilled engineering students who may be 
employed. Where there is already a collection of modern tools 
of precision as well as of the other tools suitable for the roughing 
out and finishing of parts of munitions, the authors have no 
doubt but that the best course to pursue is not to attempt to 
combine educational work with production, but to organise the 
workshop as a factory workshop, and staff it under the direction 
of the well-trained staff which in such a case will be available on 
the spot, employing also such students as are available and are 
likely to be useful in the work. In addition, skilled workmen 
should, whenever possible, be imported from the outside, if 
such workmen can be found. An alternative method in large 
centres would be to assemble under one organisation a selection 
of tools from the different colleges in the area. If the education 
authorities in large centres were to concentrate the heavier 
lathes, certain furnaces, presses and other suitable plant in one 
centre, together with the necessary staff, it would be quite possible 
to obtain an output of from 200 to 600 shell bodies a week, and 
that with tools which in many instances would be doing relatively 
unimportant work or be lying entirely idle. In another centre, 
furnaces, pyrometers and the suitable staff may be concentrated 
to deal with the special hardening operations for gauges before 
the final grinding and lapping is done. Many firms newly under- 
taking the manufacture of gauges, as well as some technical 
colleges, have found considerable difficulty in dealing success- 
fully with the hardening of gauges. Where the college authori- 








* In conversation’ with several members after the meeting we 
discovered a strong feeling to exist—and we ourselves share it—that 
the earlier hour of assembly should become a permanent custom and 
not merely a temporary expedient. After-dinner meetings, many 
hold, are really quite irrational, 
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ties are unable to employ suitably the valuable tools under 
their charge, they should be required to hand over such tools 
to Government departments or “ controlled” munitions works 
urgently requiring them. 

taking first the highest type of college workshop equipped 
with modern automatic tools and representative precision 
machines, together with the necessary gauges and ultimate 
standards of measurement, perhaps the most useful work at 
the present time from the war point of view is the manufacture 
of gauges, for which there is a very pressing need. Then, again, 
there are very numerous details wanted for gun and small-arms 
work requiring not only the use of capstan lathes and operators, 
but of the higher type of workman able to use gauge and micro- 
meter in mulling, screw-cutting, grinding, &c., and for this 
kind of work also the well-equipped college workshop can be 
and is being made use of. 

Turning next to somewhat poorly-equipped workshops, 
these can be utilised provided the necessary tools of the ordinary 
type are available, with students to work them. They can be 
employed, for example, on rough machining for gun and carriage 
details, details for aeroplanes such as plates, pins, bolts, stays, 
&c., and on many other operations requiring only somewhat 
«rude workshop skill. Experience, however, up to the present 
has shown that this roughing work is ditlicult to obtain. It 
should be insisted upon that only full-time work is of value. 
Nothing can be more lamentab‘e than to attempt to undertake 
as has unfortunately already been done in some places, the manu- 
facture of munitions at odd times during a regular full-time course 
of engineering college work. It being granted that only full- 
time work is contemplated, it is essential that it should be 
organised in accordance with the practice which in some form or 
otner now obtains in the best workshops. A reliable system 
of cost-keeping is essential, and it is of the utmost importance, 
if the work is to be done quickly and cheaply, that the men should 
be properly grouped, and that each man should as far as possible 
be confined for a reasonable time to one operation only. ‘The 
records for the cost of such work are best obtained by some 
system of job-ticket and job-cost cards, which when completed 
will enable the costs of any or of all of the work turned out to 
be readily determined. kstablishment charges, which in ordi- 
nary engineering works form a not inconsiderable item, should 
not be charged, remembering that these charges would exist 
if no munitions work were undertaken, and have already been 
paid for from public funds. f 

_ Most of the London Polytechnics and the technical institu- 
tions under the direction of the Educational Committee of the 
London County Council are either directly engaged in the manu- 
iacture of munitions or are giving some form of training to 
munitions workers. The same holds in London and the pro- 
vinces as regards some of the University Engineering Depart- 
ments, the larger technical schools, and also some of the smaller 
ones. By far the most important of the work undertaken is 
the manufacture of numerous types of gauges which require 
to be finished with a very high degree of accuracy. ‘I'he output 
in this respect is considerable, and would astonish some engi- 
neering critics. In addition, both in London and the provinces, 
very numerous details are being manufactured for naval ana 
military work of various kinds, such as shell bodies, gun mount- 
ings, parts for motor lorries, aeroplanes, naval guns, fuses, 
adapters, gaines, details for small-arms, armourers’ details, and 
much other work, all of which is being etiectively carried out 
by these college workshops. In addition, some of the work- 
shops are manufacturing small tools, jigs, &c., for neighbouring 
munitions factories. 

An important question is the cost to the country at which 
this work is being done. Some institutions will nu doubt be 
able to show that they can manufacture at a price which com- 
pares favourably with that of the outside manufacturer. In 
other institutions the cost price may well be greater than the 
proper market value. On account of urgency extra cost may 
be faced without misgiving, provided it is not unreasonable, 
as it is output which matters first and cost afterwards. ‘lhe 
condition under which work has been accepted in some instances 
is practically the cost price to the governing body of the work 
done, over and above any outgoings which would have been 
incurred if the work had not been undertaken. This includes 
the cost of material, direct labour, and shop charges, including 
the cost of power, lighting, heating, &c. 3 

The authors have enaeavoufed to form a rough idea of 
the extent to which technical colleges are dealing with the 
munitions problem, and have estimated that about one-third are 
employed on the manufacture of munitions in some form ; 
another third have been training munitions workers, and some 
of the remaining technical colleges have dealt with the problem 
by the supply of their workshop tools to munitions factories. 

A fair number of technical college workshops are being 
utilised for the so-called training of munitions workers. The 
instruction courses given are remarkably varied. Thus we 
tind one technical college proposing to give instruction to intend- 
ing munitions workers for a tee ot 5s. for ten hours’ instruction, 
and to train women for measurement work in shell manufacture. 
Another technical institution has arranged instruction courses 
in screw-cutting in connection with the Amalgamated Society 
of Engineers, who supply eight of their members as instructors 
for lathe work. At another institution a mixed class of girls, 
youths and men receives instruction on the ordinary types of 
machines, in the hope that they will be capable of employment 
by a munitions firm for the manufacture of shell bodies after a 
fortnight’s instruction. Longer courses of instruction of 
from four to six weeks are undertaken by institutions, large 
and small, for considerable numbers of workers in the expecta- 
tion that they may be placed with munitions firms afterwards. 
Evening instruction is also being given to inexperienced men 
and girls in the hope that they may be qualified for admission 
into a munitions works after anything over a fortnight’s training. 

These examples are sufficient indication of the fact that 
instruction courses are open to the general public for periods of 
time which in many instances are totally inadequate to produce 
any useful result. Comparatively few of the institutions 
working under these conditions are prepared to offer any guaran- 
tee of subsequent employment to those being trained, and the 
authors believe that only a very small proportion of workers 
so trained at the outset ever saw the inside of a munitions factory. 
Better considered courses of instruction are, however, being 
offered and taken advantage of at technical colleges in London 
and in the provinces. The Education Department of the 
London County Council has undertaken a considerable amount 
of work in connection with the training of munitions workers. 
Many of the tools and facilities at the various junior technical 
schools under the Council have been transferred and centralised, 
and very definite instruction in workshop practice is being given 
to both sexes. 

Apart from the instruction which is being given to inexperi- 
enced workers, a good deal is being done in connection with the 
supplementary training of skilled and semi-skilled workmen. 
We find at one large provincial centre a complete plant for the 
turning out of shells, and we understand that works in the 
district engaged on munitions send their workmen to see the 
process of manufacturing from start to finish. Then, again, more 
than one institution is combining instruction work with a certain 
amount of munitions manufacture, but it is doubtful whether, 
even given semi-skilled and skilled labour of a certain type, 
much training can be done directly in connection with the 
effective manufacture of munitions. 

It has recently been proposed by certain of the educational 
authorities to add to their present equipment modern machine 
tools of a very elaborate character with a view to training 
selected mechanics in the use of these particular tools. It 
is very doubtful whether such tools can be obtained from the 
manufacturers under present conditions in time to be of any 


best way to utilise them. One of the best of the technical schools 
in the country is giving definite instruction in capstan lathe 
work, tool-setting on automatic machines, and the use of gauges. 

In connection with all the above schemes there arises the 
important and complicated question as to whether it is justifiable 
to set on one side valuable and specialised machine tools for 
instruction purposes when they are so urgently required for the 
direct production of munitions. The schemes also involve 
the absorption of the time of skilled instructors who might 
otherwise be employed on productive work. There should 
therefore be seriously considered in connection with the value 
of this work :— 

(a) The diversion of large numbers of useful machine 
tools and highly-trained mechanics (workshop instructors 
and teachers) otherwise directly employable in the manu- 
facture of munitions. 

(6) The proportion of men so trained who afterwards 
find effective employment on munitions work. 

(c) The effect on the acceleration or retardation of the 
production of munitions by the employment of large bodies 
of short-trained, and therefore only at the best semi-trained, 
workers. 

With regard to (c), the conditions are so complicated and 
various that the authors can express no opinion, but it has been 
suggested to them by foremen and works managers that an 
over-utilisation of semi-skilled workers so trained leads to 
serious damage to machine tools, requires the constant attention 
of many skilled men, and may result in a retardation of output. 

Important work, other than the direct production of munitions 
and the training of munitions workers, has been undertaken 
by some colleges. The types of work alluded to may be 
tabulated as follows :— 

(i.) The testing of war materials, for which the splendidly 
equipped laboratories of first-class technical colleges and 
technical departments of the Universities are particularly 
well adapted. 

(ii.) The testing of new constructional details for military 
and naval purposes. 

(iii.) All kinds of chemical and metallurgical analyses and 
the analyses of new products for use for warlike purposes. 

(iv.) The testing of the numerous optical appliances 
which form so important a feature in modern warfare ; 
also the working out of new designs to meet new require- 
ments, e.g., optical aids for aircraft and anti-aircraft work. 

(v.) General experimental work of various kinds in 
connection with the numerous committees which have 
been organised under the Munitions Inventions Department, 
the Royal Society, and other public bodies. 

(vi.) The requisitioning of individual members of the 
staff to give technical advice on subjects in which these 
individual members are specialists. : 

(vii.) The training of drafts from the new armies in 
intensive short courses of special work. Range-finding, 
field telephony,-and map reading may be mentioned as 
subjects which, amongst others, can be well taken charge 
of in technical institutes with proper professional guidance. 
Other subjects will suggest themselves, but, as showing 
the possibilities, it may be mentioned that at one institution 
over 800 men of the Artillery have been passed through 
such courses. 

The ensuing discussion resulted in the expression 
of various and opposed opinions regarding the best 
method by which engineering colleges possessing 
workshop equipment can assist the country at the 
present moment. In forming their own opinion on 
the subject, we would ask our readers to remember 
that some of the best engineering training centres 
have no such equipment, as they believe, like ourselves, 
that except in very special cases, as, for instance, at 
Sheffield, practical experience and skill are only to 
be acquired properly in an engineering workshop 
run on purely money-making lines. 

The President, Dr. W. C. Unwin, in opening the 
discussion, dwelt on the fact, and the surprise it had 
occasioned most engineers, that for very much of 
the munitions work now being done in this country 
female and other unskilled labour was proving just 
as satisfactory as, and in some instances more satis- 
factory than, the skilled labour previously thought 
necessary. That this was so was, we may remark, 
first prominently made public in the columns of this 
journal. 

Mr. James G. Armstrong, Labour Officer, speaking, 
it will be understood, unofficially, took up the stand- 
point that as it was found remarkably easy to train 
unskilled labour for much of the munitions work 
now engaging the country’s attention, in the actual 
workshops themselves it was really somewhat less 
necessary than might be thought for the technical 
institutions of the kingdom to lay themselves 
out specially for the work of giving such labour 
preliminary instruction. The required training could 
be given in the shops in a surprisingly short time, 
and it was truly in the highest degree remarkable how 
quickly and how well people with not the least 
previous mechanical training or knowledge could 
learn to do with accuracy and speed work which 
had always before been regarded as that of a highly 
skilled lengthily trained workman. He exhibited 
and passed round certain samples of work which 
had been turned out by such specially entered labour, 
the work in one instance being that of a man who 
a few months ago was a “ boots ” in a London hotel. 

Dr. Wm. Garnett, of the London County Council 
Education Offices, evidently favoured the use of 
technical institutions for the time being as training 
centres for munitions workers, but remarked that 
the extent, if any, to which pure production of muni- 
tions by technical colleges should be combined with 
this instructional work was not settled. He thought 
that the instructional work was best directed towards 
the training of would-be munitions makers in the 
use of precision tools and in tool making and tool 
setting. Capstan lathes, he held, were best adapted 
for the latter items, automatic tools being too 
specialised. It was very doubtful whether certain 
machine tools should be removed from production 
work in an engineering factory and transferred to 
a college for instructional work. It had been done 
in some cases, and it might be a good policy to adopt 
when the tools in question were of a very specialised 
nature and when they were employed in large numbers. 


of them in order that large numbers of workors 
could. be specially trained for the rest. Continuing, 
he gave a few examples of the courses of instruction 
adopted by certain authorities. At one unnamed 
institution a six weeks’ course covering 144 hours of 
instruction was in force. Of 518 students enrolled 
up to a given date, 357 had been placed in munitions 
factories. One of these was now employed as a 
cylindrical gauge maker. The Board of Education 
favoured a course of from 30 to 100 hours. 
provincial schools had courses covering not more than 
10 hours, but in this time a prospective worker 
could not surely learn more than “* how to pinch a 
spanner without being seen.” 

Mr. H. G. Taylor, of King’s College, London, said 
that since July he had been in charge of classes 
training munitions workers, people drawn fron, all 
ranks and conditions of society, parsons, gardetors, 
bank clerks, omnibus drivers. At least 90 per cent, 
of those enrolled had become satisfactorily establis)jed 
in munitions factories. At the outset they \ cre 
approached regarding the training of tool sett rs, 
When they surveyed their equipment they elt 
despondent. Their slotting machine bore the «ite 
‘* 1876.” Their best lathe was a Whitworth, which 
Whitworth himself probably saw through the shv ps, 
However, they tried certain men on a course of tool 
making and setting, extending over 140) hovwrs, 
giving seven men to each instructor. The instruci ors 
were skilled mechanics. The course of instruction 
covered the making and tempering of the tools in 
the forge, the grinding of these tools, their setting 
up in the appropriate machine, and the production 
of accurate work with them. The results were 
surprisingly satisfactory. He had recently visited 
a works where some of his students had becoie 
established. He found them engaged on setting up 
automatic machines—they had no automatics at 
King’s College—and in some cases actually training 
fresh incoming men in the same work. He was 
positive that the best results were obtained with 
men having no previous mechanical training. 
They came to the work with open minds, unprejudiced 
and with nothing to unlearn. The manager of the 
works referred to suggested to him that the loan of 
an actual automatic machine from the works to 
the college might prove of benefit. He had carefully 
considered the point and had decided to decline the 
offer. They believed it by far the best policy to 
go on as they had started with their antiquated equip- 
ment. Having acquired a knowledge of tool setting 
on such machines the men quickly learnt in the shops 
to set the most complicated automatics. The college 
taught them their ABC. The works taught them 
how to spell. He concluded by giving detailed 
information with sketches of the exercises which 
his students were required to perform during their 
training. 

Mr. A. Wigglesworth, of the Ministry of Munitions, 
took a somewhat different view of the proper training 
of temporary munitions makers. He regarded it 
as desirable that the colleges should not attempt 
to give them anything of a general training, but should 
instruct them straight away in the particular special 
work which they would be called upon to perform 
when they reached the factory. For example, 
direct training on capstan lathes should be under- 
taken. The greatest difference of opinion, he found, 
was expressed regarding the capabilities of these 
specially trained temporary workers. Some described 
them as being ‘‘ wonderful.” Others said they were 
‘total failures.’’? He believed himself it very largely 
depended upon the ability of the shop managers and 
foremen to apply the special knowledge and training 
of such workers to the best advantage. Co-operation 
between the works manager and the college superin- 
tendent was essential for success. What could be 
done in this direction was well exemplified at a certain 
provincial centre, and for the success there the manager 
of the local labour exchange deserved the greatest 
credit. The moment a student was trained he was 
put to that job which was best suited to him. The 
success achieved was dependent upon the skill of 
the labour exchange manager in finding out exactly 
what class of labour was required at the different 
works in the district and in seeing that the college 
superintendent was informed of the varying require- 
ments. 

Mr. G. J. Wells, of the East London College, said 
that in the early days of the war the question arose 
whether his institution should train munitions 
workers or hand over its staff of mechanics to an 
established munitions works. The Government at 
first decided upon the second course, but this had 
been altered since, and they were now training would- 
be workers, and in addition undertaking the testing 
of war material. Their tools were antiquated, but 
even so they claimed to fit the students for under- 
taking the particular work going on in their district. 
Ordinary educational routine had been thrown over- 
board. They found it a good plan to get hold of 
the scrap ends of the shell bars from neighbouring 
works and to use these for the training of the students. 
Such pieces were made into something like 4. 5in. 
shells. They were centred, grooved, based and nosed 
and bored inside, the first boring being made less 
than the regulation diameter in order that all the 
operations might be conducted a second time on 
the same piece. As for the capabilities of the students 
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to undertake precision work, this had been tested 
in the making of limit gauges. Most of those made 
by the students selected for this work were very 
neatly right, although the majority showed a slight 
ta)«r. He would very much like to know what 
proportion of ““ wasters’? was found in this class of 
work by other institutions undertaking it. 

‘he President then intimated that as the mecting 
wa. timed to close at 7.30 p.m. the discussion would 
hav to be continued in writing. They had, he said, 
alr ady received seven written communications on 
the paper. 

\iy. Larard, in the five minutes remaining at his 
sal, did not attempt seriously to reply to the 
dis ission. He remarked that, in his opinion, it 
wa, quite impossible satisfactorily to combine 
miucitions manufacture with instruction in munitions 
maiing at one and the same engineering college. 
It was impossible to organise the workshop for 
munitions manufacture during the day and then 
chaige over in the evening to munitions work instruc- 
tion. As regarded gauge making, they found that 
selected students could very quickly be trained for 
the work. At the Northampton: Institute not 
5 per cent. of the gauges turned out were now being 
rejected by the authorities, and of those so rejected 
the big majority were finally put right and passed. 
They could claim to be on an equal footing as regarded 
the quality of their gauge making with regular 
engineering establishments noW laying themselves 
out for the work. 

The next meeting will be on January 21st, when 
Mr. 'T. B. Morley, of Glasgow University, will read 
a paper on “ The Flow of Air through Nozzles.” 


dis}? 








STEEL TRADE DEVELOPMENTS IN THE 
UNITED STATES. 


THE movements which are proceeding in the 
iron and steel industry in the United States at the 
present time are of such a remarkable character 
as to command a certain amount of attention on 
this side of the Atlantic even under the existing 
conditions incidental to the stress of warfare in 
Europe. In the first place, the production of pig 
iron in the United States has now reached an extra- 
ordinarily high level and the number of blast furnaces 
in operation is approaching 300 in excess of those 
at work in the corresponding period of 1914. The 
average daily output of pig iron, which was greater 
in the months preceding the outbreak of the war 
than in the final quarter of last year, again rose to 
51,000 tons in round figures in January of the current 
year and constantly advanced month by month 
to 102,000 tons in October, which was the largest 
daily average output in the history of the country. 
The total production in October amounted to 
3,125,000 tons, as contrasted with 1,783,000 tons in 
the equivalent month in 1914 and 2,852,000 tons in 
September of the present year. Under the pressure 
of the great demand the prices of pig iron and manu- 
factured iron and steel have also risen, whilst owing 
to the difficulty in finding works capable of effecting 
delivery at an early date makers of finished products 
are reported to be occasionally asked to accept 
orders and fix their own prices! Apart from the 
large export requirements, the domestic demand 
has so much improved, particularly for heavy railway 
material and rolling stock, that they in combination 
afford the explanation of the trouble frequently 
encountered in coping with the needs of purchasers. 
Notwithstanding these facts, applying to a country 
which is subject to violent upward or downward 
fluctuations in trade in the course of years, nothing 
of a phenomenal nature has occurred in the iron 
and steel industry alone during the past year and 
a-half excepting the augmentation in the manu- 
facture of pig iron, and presumably also in that of 
steel, having regard to the circumstance that the 
annual production of steel in the United States is 
usually greater than that of pig iron. For instance, 
the exports of iron and steel alone, and consequently 
excluding machinery and other manufactures of 
iron and steel, were actually less in quantity in the 
financial year ended with June, 1915, than in the 
previous twelve months, the figures being 2,003,000 
tons and 2,076,000 tons in the two years respectively. 
If, however, we select the current calendar year for 
consideration, it is found from the official statistics 
that the exports of iron and steel reached 2,080,000 
tons in the first eight months, as compared with 
1,046,000 tons in the same period in 1914. Yet if 
the former rate is maintained until the close of the 
year the total quantity for 1915 would not be very 
considerably in excess of the record year of 1912, 
when the exports amounted to 2,947,000 tons. 

If the question of machinery is also taken into 
account the situation of the export trade of the 
United States is shown to have been much more 
favourable than that relating solely to the shipments 
and other export deliveries of iron and steel. Thus 
the value of the machinery exported in the first 
eight months of 1915 amounted approximately 
to £15,879,000 if 5 dols. are accepted as the equivalent 
of £1 sterling. As contrasted with the corresponding 
term in 1914, when the value of the machinery 
exports reached £13,464,000, the exports in the 
months in question in the present year indicate an 





advance of £2,415,000, an amount which, although 
considerable, is by no means so great as might have 
been concluded from the reported large expansion 
in the production in that country. It is worthy of 
note in this connection that the exports of machine 
tools, and of tools for the machines’ represented over 
one-third of the total value of the external deliveries 
in the eight months of this year, so that a large 
diminution took place in other classes of machinery. 
It is perhaps only natural that under the influence 
of the growing demand for iron and steel for various 
purposes both for home account and for disposal to 
other countries, and with the availability of a com- 
parative abundance of money, some of the leading 
members of the steel trade in the United States 
should have looked around for possible directions 
where they might develop their undertakings by 
taking advantage of the prevailing situation. In 
the case of the United States Steel Corporation, not- 
withstanding the continued absence of the quarterly 
dividend on the common shares, it is reported that 
plans are under consideration for the expenditure of 
£2,000,000 for extensions of plant. It is not precisely 
obvious why such an outlay sheuld be deemed 
advisable, as, although the uncompleted orders on 
the books at the end of October represented 6,165,000 
tons, as contrasted with 5,318,000 tons at the close 
of the previous month, the former quantity was less 
than in May, 1913, and very considerably less than 
in any one of the four months immediately preceding 
in the same year. It is not, however, so much with 
regard to the Steel Trust as with other steel companies 
which are outside the Corporation that important 
developments have taken place or are in progress at 
the present time. The rumours which have been in 
circulation for some months past as to the proposed 
formation of a new steel trust, to be composed partly 
of the independent companies, appear not to be well 
founded, but amalgamations or other methods of 
controlling the financial interests of certain under- 
takings are reported to have been effected. As 
an instance, the Midvale Steel Company is declared 
to have been expanded by association with the 
Remington Arms Company, the Baldwin Locomotive 
Works, the Coatesville Rolling Mills Company, and 
Worth Brothers. In addition, the controllers of the 
Bethlehém Steel Company are stated to have acquired 
the Pennsylvania Steel Company, and will probably 
also shortly secure the chief interests in the Cambrian 
Steel Company, whilst the first-mentioned company 
likewise concluded a working agreement with the 
American and British Manufacturing Company. 
It is naturally impossible to confirm these statements, 
although there is no doubt that schemes of com- 
plementary amalgamations are sought to be carried 
into effect, and are being criticised by rival financial 
interests. 








LABOUR AND WAGES. 


Tue Board of Trade Labour Gazette for December 
reports that in November the shortage of both skilled 
and unskilled labour became still more marked. To some 
extent women have been used to make good the deficiency, 
but there is room for further developments in this direction 
during the war. The number of women ordinarily 
employed is not, however, sufficient to meet all the demands 
of the situation created by the withdrawal of so many 
men from their usual occupations and by the requirements 
ot the forces. A new supply of labour is therefore required, 
which in the present circumstances can only be drawn 
from among those women who have not hitherto been 
engaged in industry. Employment in the coal mining 
industry continued very good ; at iron mines it continued 
good ; lead mines were busy, and shale mines were very 
active. In the pig iron industry employment continued 
good ; it was very good in the iron and steel trades, and 
showed further improvement. The engineering and 
shipbuilding trades continued to work at high pressure, 
and a great scarcity of labour was reported. The other 
metal trades, with the exception of tin-plate and steel 
sheet, continued very active, and much overtime was 
worked. The percentage of “insured” workpeople 
unemployed at the end of November, 1915, was 0.9, 
compared with 0.8 at the end of October and 3.7 at the 
end of November, 1914. The war bonuses and increases 
in rates of wages reported as taking effect in November 
affected about 330,000 workpeople, and amounted to 
over £24,000 per week. The number of disputes beginning 
in November was 40, and the total number of workpeople 
involved in all the disputes in progress was 11,988, as 
compared with 20,502 in the previous month and 8061 in 
November, 1914. The estimated total aggregate duration 
of all disputes during the month was 69,000 working 
days, as compared with 156,700 in October, 1915, and 
84,500 in November, 1914. 





THE report of Lord Balfour of Burleigh and Mr. Lynden 
Macassey, who were appointed “‘ to inquire into the causes 
and circumstances of the apprehended differences affecting 
munition workers in the Clyde district,’ was issued last 
week. The Commissioners report that many differences 
brought before them would never have grown into disputes 
affecting the whole of the employers and munitions 
workers in the Clyde district had they been promptly 
dealt with. They believe that if there was some person 
of experience appointed to act as a mediator or con- 
ciliator, with possible final power in minor matters, 
accessible with a minimum of delay, the great majority 
of disputes would be prevented, and those not wholly 
disposed of localised in their effects. The Commissioners 
observe that whenever friction arises between an employer 
and his workmen, even although it seems to have no 
definite principle, but to be largely the outcome of indis- 





cretion or inconsideration on one side or the other, it 
leads to a state of irritation which quickly spreads. To 
deal quickly with the trouble at its source is the only 
effective method. Among the recommendations made 
are the following :— 

No employer shall enter on a clearance certificate 
given to a dismissed workman the reasons for dis- 
missal. 

An employer shall be bound to give a clearance 
certificate immediately on dismissal, unless the 
workman has acted improperly so as to secure dis- 
missal. 

Munitions tribunals should have power to award 
reasonable compensation from -his employer to a 
workman to whom a certificate has been unreasonably 
refused, and reasonable costs to an employer against 
whom a workman unreasonably proceeds. 

Where an employer refuses a certificate he should 
be bound to give his reasons in writing. 


Several of the recommendations have been embodied 
in the Munitions Act Amendment Bill. 





Sir Georce AskwitsH, Chairman of the Committee on 
Production, has had placed before him an application 
from the Shipyard Joint Trades Committee, representing 
157,000 workers, for a substantial national increase of 
wages for shipbuilding men. The workmen’s représen- 
vatives considered that a 15 per cent. advance was justi- 
fied. The Employers’ Federation declined to consider 
the application, and under the terms of the Munitions 
Act the matter was submitted to the Board of Trade for 
arbitration, and has been referred to the Chairman of 
the Committee on Production. Sir George Askwith’s 
decision is expected within a few days. 





Mr. Joun Hit, in his monthly report to the members of 
the Boilermakers’ Society, says that during the month 
of November the attention of the Executive, in co-opera- 
tion with other craft unions, was given to a levelling up 
of advances to their railway workers, but they met with 
the usual procrastination. They have had cases reported 
of members in railway shops who could not find full-time 
employment, and were consequently getting less than 
normal wages. They asked those members to offer their 
services to firms which had urgent war work and could 
not find enough men. For that they had a letter from the 
Board of Trade threatening them with penalties under 
the Defence of the Realm Act for inciting members to 
leave the employment of railway companies. 


THE Home-o‘tice has issued the following statement :— 
A conference was held at the Home-office between the 
representatives of the employers and operatives’ associa- 
tions in the woodworking industry. It was convened 
by the Home-office to endeavour to meet difficulties which 
have arisen in consequence of the loss of men due to the 
recruiting campaign, and to consider what arrangements 
could be made to substitute women in their place. The 
meeting was one of a series ot conferences which the Home- 
office has been holding with employers and operatives 
in industries throughout the country to consider how 
industries can be carried on in the temporary absence 
of male labour. After discussion the conference passed 
a resolution expressing the opinion that in any town .- 
or place, where in any branch of the industry it is found 
nevessary to empley female labour, this should be per- 
mitted, subject to a suitable arrangement between the 
employers and the operative associations. 








A Cuicaco contemporary said recently thac the result of 
the present disturbed condition in Europe should prove 
valuable to American manufacturing interests, “‘ more 
because of the chance offered to create a favourable im- 
pression on the customer than because of the profit to be 
realised on the individual transaction.” As an illustration 
of enterprise our contemporary tells of two orders executed 
by the American Locomotive Company. One was for 
ten 2-6—-6—2 “« Mallet’ locomotives of a design new to the 
builders. In just nineteen days from the receipt of the 
order all the drawing-office work was completed, and in 
forty-one days thereafter the first of these engines had beer 
built, tested, packed, and shipped. On June 17th an 
order for 100 decapod engines of 5ft gauge, weighing over 
80 tons, was received. The drawings were started on 
June 19th and completed on July 15th, and by August 
18th the first engine was shipped. 

Report No. 2396, issued recently by the Marine Depart- 
ment of the Board of Trade, deals with the failure of a 
nitro-toluol still in a Yorkshire chemical works. The body 
of the still was 5ft. diameter by 10ft. long, and made of 
iin. mild steel plate ; an essential detail was a solid drawn 
steel coil of 3in. pipe reduced to 2in. where the ends passed 
through the front plate. There they were secured by back 
nuts, one on each side of the plate. The coil was braced and 
supported inside to prevent sagging and obviate risk of 
undue stress on the connections. The explosion was due 
to the fracture of the coil pipe circumferentially at the back 
of one of the inside nuts. Steam thereby entered the still 
proper and blew out part of the mountings, including the 
clearing door. Subsequent examination showed a thinning 
by corrosion of the wall of the 2in. connection on the steam 
inlet side. The coil, which had been tested to 500 Ib. 
hydraulic pressure when it was supplied about six years 
before the accident, was working under steam from a boiler 
fitted with safety valves loaded to 250 lb. per square 
inch. The pressure on it at the time the accident occurred 
was probably about 220 lb. There was no relief valve on 
the still, which has since been repaired and is now fitted 
with one, although in his ‘“ observations’ the engineer 
surveyor-in-chief expresses the view that it is “* conceivable 
that a safety valve would not relieve the vessel from a 
dangerous pressure suddenly applied.” Mr. A. Boyle also 
directs attention to the fact that a coil might sustain 
successfully a considerable pressure and yet fracture by 
nipping where it was screwed for securing to the end plate 
unless it was adequately supported, or if it was free to 
vibrate. 











THE ENGINEER 


Dec. 24, 1915 








PLANT 











FOR THE PRODUCTION OF 


OLL AND CARBON PRODUCTS COMPANY, LIMITED, LONDON, ENGINEERS 












OIL FROM COAL 










































































“ 
THe Encineer’”’ 


VICTORIAN GOVERNMENT RAILWAYS. 


THE annual report for the year ended June last of the 
Victoria Government Railways, speaking of superheaters 
for locomotives, says that experiments have been con- 
ducted with a D D class locomotive fitted with a super- 
heater in comparison with a locomotive of the same type 
not so equipped, and the results obtained confirm the 
opinion expressed in the last annual report that a saving 
of from 15 to 20 per cent. in fuel will be realised in all- 
round working by the use of superheaters. 
outbreak of war arrangements were made to secure fifty 
superheaters of the Schmidt type and one pattern set of 
the Robinson type, and it is proposed to fit the whole 
of these appliances to engines under construction. Apart 
from some minor differences in design, the Robinson and 
the Schmidt types are practically similar, and in view 
of the fact that there is not likely to be any appreciable 
variation in economy as between the two types and that 
the company controlling the Robinson superheater is 
wholly British, it has been decided to adopt the Robinson 
as the standard superheater, and an additional sixty 


locomotives are to be equipped with superheaters of that | 


type. 

The administration expresses a 
record its appreciation of the splendid generosity 
which has characterised the efforts of the employees to 
supplement the contributions to the different funds for 
patriotic and other purposes which had been established 
since the advent of the war. These subscriptions amount 
to £25,491, which included £13,011 for Red Cross purposes. 
A portion of the latter sum has been utilised in the pro- 
vision of a motor hospital car, three motor ambulances, 
and a travelling kitchen. The motor hospital car is in 
reality a portable operating theatre and is the first of the 
kind to be built in the world. It was manufactured at 
the Newport railway workshops. The travelling kitchen 
was designed to overcome defects disclosed in other camp 
kitchens, and it was also built at Newport. 


desire to place on 








THE PRODUCTION OF OIL FROM COAL. 


Ir will be recalled that a few years ago a method of 
effecting the low-temperature distillation of coal which 
appeared to give great promise of success was brought to 
public notice. It was known as the Del Monte process, 
and in general terms consisted in heating coal, shale or 


Prior to the | 


other oil-bearing material in a long tubular retort which | 


was set at a considerable angle. 
slowly through the tube by a worm, and the heat, which 
was applied externally, was graduated to be greatest 
at the upper end. The vapours as they were given off 
condensed in the colder parts of the retort and the oil 
resulting was led away from the lower end. 


The coal was carried | 


Although the | 


process was very promising the results were not wholly | 


satisfactory, and it became clear that marked improvements 
were desirable. The patents, for a great part of the world, 


having passed into the hands of the Oil and Carbon Pro- | 
ducts Company, Limited, of London, an investigator with | 


a wide experience of coke oven practice, Mr. Walter White, 
was appointed to study the whole question, and by intro- 
ducing several fundamental changes the process has now 
been brought to a position where it seems likely to have 
a good prospect of success. So far only plant of an experi- 
mental kind, though on a full working scale, has been 
constructed, but a large plant has been ordered by a 
Midland colliery and, we understand, is now being made. 
It will consist of several units of the general type 
illustrated by the drawing above, to which we shall 
refer again later. For the purpose of description it will 
be convenient to deal with the experimental plant which 
has been erected at Chiswick, and which is illustrated by 
the two views herewith. 


| and a little above the latter. 
| branch pipes lead to the condenser. 


The retort in this case is a steel tube about 14in. internal | 


diameter and some 20ft. long. It is almost horizontal 
instead of inclined as in the original Del Monte form. 
Within this tube a worm, made of cast iron segments 
fitted on a large tubular shaft, extends from end to end 





The worm is revolved very slowly 
by a ratchet arrangement and conveys the coal, shale, 
peat, &c.—introduced through a hopper, with a sealing 


and fits tairly closely. 


valve-—from the lower to the upper end. This retort is 
set in a brickwork oven and is heated externally by Bunsen 
flames for about one-half of its length. The worm itself 
takes up a great deal of heat and conducts it to the part of 
the retort not heated externally. Hence the hottest end 
of the tube is that furthest from the feeding hopper, 
and the heat gradually diminishes, so that the fuel is 
subjected to a greater and greater temperature as it is 
carried forward by the worm. In Fig. | the feeding hopper, 
with a chain wheel for operating the valve, which is of a 
special rotating type, is well shown. Below it and a 
little to the right may be seen the hydraulic plunger 
which causes the rotation of the worm. - On the left is 
the-engine supplying the power required. It is far too 
big for its work, but being on the premises was employed. 








Swain Sd 


the zone nearest the outlet end being the coldest. Hence 
the hotter vapours in their passage towards the exit are 
progressively cooled and condensed. Stress is laid by the 
inventor on this arrangement, and it is certainly logically 
sound. The condensed oils are led away from the end 
of the condenser through a U tube which can be seen in 
Fig. 1 delivering into adrum. The fixed gases are drawn 
out by a fan, scrubbed and passed into a gasometer, 
whence a portion of them is led to the burners that heat 
the retort, the remainder being available for other purposes. 

From this description it will be understood that, in 
general terms, the process consists in the low-temperature 
distillation of oil-bearing material by means of graduated 
heating in a neutral atmosphere, the vapours given off 
being at once conveyed to a cooler zone without a chance 
of being split up by contact with heat, and recovered 
exactly as they leave. the material under treatment. In 


this way there is obtained a high yield of good quality 





Pig. 1—EXPERIMENTAL PLANT FROM CHARGING END 


In Fig. 2 the plant is seen from the side, and at the left- 


hand the trap through which the expended fucl is periodi- | 


cally discharyed is visible. 

Thus far the plant resembles the De! Monte fairly closely, 
but a very important modification has now to be described. 
In the old case condensation took place in the retort 
itself, with the result that the oil was generally dirty. 


Under the new arrangement it takes place in a separate | 
tube removed from the fuel, and hence the oil is much | 


In the experimental plant this tube lies beside 
From the crown of the retort | 
The position of 
these branch pipes has to be settled with some care, but 
they are all grouped at the cooler half of the retort. If 
reference is made to the drawing above, four such 
branches will be identified. The result of using branches | 
in this way instead of a single exit, is that zones ot vapour, | 
at different temperatures, are formed in the condenser, | 


cleaner. 


| our drawing represents. 





oil free from impurities. Coals give from 20 to 40 gallons 
of oil per ton.and cannel from 80 to 100 gallons per ton, 
the product being very similar to a light tar with a specific 
gravity of 1.05. In view ot the great quantity of oil 
that can be recovered from cannel, plants of this kind 
find their chief field in the cannel districts of Lancashire, 
Scotiand, and Wales. Peat has also been tried in this plant 
and has given promising results, but until a satisfactory and 
cheap method of drying it is found it will always be an 
unsuitable material. 

We may now say a few words about the drawing of an 
actual commercial plant. It is proposed to build up 
installations by using as many units as may be desired, 
all the units being of one size. It is one such unit that 
It will be seen to consist of two 
retorts placed side by side with one condenser between 
and above them. The two retorts will work as one, 
being charged and discharged at the same time and by the 
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game mechanism. The retort tubes will be 18in. internal | 
diameter and 20ft. long and the pair will deal with about 
ten tons of coal per day of twenty-four hours. The plant, 
of course, would work continuously night and day, week 
in and week out. The coal will be brought by suitable 
conveying plant up to a battery of such units and dis- 
ch urged into the hoppers. On leaving the retorts the tem- 
perature of the material—which, by the way, is a clear- 
burning smokeless fuel—is so low that no further cooling 
js found necessary. Thus the whole plant will be practi- 
cally automatic and the labour costs should be very low. 


From tests made at the experimental plant with the 





Pig. 2—EXPERIMENTAL 


Midland coal, for which the first commercial plant is 
heing constructed, it was found that 21 gallons of oil 
with a specific gravity of 1.045 were obtained. The oil 
gave the following products on further distillation : 


Deg. Percent. Sp. gr. 
Light oil ‘ 170 os OF 2. OO 


L os . Yellow brown. 
Second light oil 5 


170-230 .. 12.6 .. .95 Liquid red 


brown. 
Heavy oil . 230-270 .. 14.8 .. .988 .. Liquid dark red 
brown. 
Anthracene oil -Above 270.. 30.0 .. 1.005 .. Viscous dark 
yellow brown. 
Pe bak ck - a CR 5 SR... 1:2908 5 — 
Loss . . oe a oe aS 


100.0 


We have been given an opportunity of studying the 





A HIGH-SPEED 6000 K.W. TURBO-ALTERNATOR. 


IN a paper recently read before the Manchester Associa- 
tion of Engineers on ‘‘ The Manchester Electricity Under- 
taking,” by Mr. S. L. Pearce, chief electrical engineer to 
the Corporation, mention was made of the most recent 
addition to the power plant at Stuart-street Station, 
namely, a Westinghouse Rateau high-pressure impulse 
type turbine coupled to a three-phase Siemens alternator. 
Special interest attaches to this set on account of its size 
and speed of revolution ; in fact, it is believed to be unique 








PLANT FROM SIDE 


in this respect so far as this country is concerned. The 
turbine has six wheels varying between 4ft. l4in. and 4ft. 
7hin. diameter, which revolve at 3000 revolutions per 
minute, the maximum blade speed being 723ft. per second. 
With steam at 190 lb. pressure per square inch, super- 
heated to a temperature of 530 deg. Fah., and exhausting 
into a vacuum of 27}in., the guaranteed steam consump- 
tion is 13.68 1b. per kilowatt hour at full load, 14.5 Ib. 
at half load, and 20.8 lb. at quarter load. The machine 
is direct-coupled to a three-phase Siemens alternator 
generating 7350 kilovolt-ampéres at 6600 volts between 
the phases and at 50 periods. The condenser is of the 
Mirrlees-Watson barometric jet type, the pumps for 
which are driven by Westinghouse motors. The cool- 
ing of the alternator is effected by means of fans 








6000-K.W. TURBO-ALTERNATOR AT MANCHESTER 


experimental plant at work, and whilst we have had no | 
chance of going closely into the figures connected with its 

operation, we see no reason to doubt that it will prove 

both simple and cheap in use. We are told that 80 per 

cent. of the products are condensed, and we accept that 

figure without comment. The whole plant as it now stands 

appears to offer one good solution of a problem which is 

attracting a great deal of attention, and we shall watch 

its further progress with interest. 


mounted on the rotor, the cooling air passing through a 
Sturtevant wet air filter, thence through suitable ducts 
to the air inlet of the alternator, and finally discharging 
through an aperture in the top of the casing. 

This set has been in operation for some time, and is 
giving complete satisfaction, and we understand that the 
British Westinghouse Company has received an order for 
a second set of the same capacity in which both alternator 
and turbine will be of their production. The condenser 





will be of the Mirrlees-Watson barometric jet type, and 
the cooling will be effected in the same manner as the one 
to which our description refers. 

Our illustration is of particular interest, as it enables 
the reader to form a good idea of the relative space occupied 
by a 6000 kilowatt turbo-generator of the latest type and 
a 1500-kilowatt vertical reciprocating steam engine set. 








SELECTION OF EXPLOSIVES FOR MINES AND 
QUARRIES. 


In the United States, during the year 1913, 683 persons 
were killed in metal mines and 183 persons in quarries, 
being at the rate of 3.54 and 1.72 respectively per, 1000 
persons employed. Of these fatalities 89 were due to 
the use of explosives in mines and 44 in quarries, or 
at the rate of 0.46 and 0.43 respectively per 1000 persons 
employed. The corresponding figures for the United 
Kingdom show a death-rate from explosives of .14 per 
1000 in metalliferous mines and .09 in quarries. It is 
apparent, therefore, that there is room for considerable 
improvement in the United States as regards safety in 
the use of explosives in metalliferous mines and quarries, 
and this fact is clearly recognised by the Federated 
Bureau of Mines, which has just prepared a primer on 
explosives, intended to give to the metal miner and 
quarryman information about the different explosives 
used in their industries and the precautions which should 
be taken in order to minimise danger. This primer, 
described as Bulletin 80, is the work of Mr. Charles E. 
Munro and Mr. Clarence Hall. 

A similar primer for the use of coal miners was prepared 
by the same authors for the U.S. Geological Survey before 
the creation of the Bureau of Mines—in 1910—and 
appeared as Bulletin 423 of the Survey series. It was 
subsequently reprinted in 1911 by the Bureau of Mines as 
Bulletin 17. In 1910, 176 persons were killed in con- 
nection with the use of explosives in coal mines, being at 
the rate of 0.24 per 1000 persons employed, and since 
1910 the rates have been as follows :—1911, 0.18; 1912, 
0.18; 1913, 0.18; 1914, 0.20. It is impossible to trace 
with certainty the effect of the dissemination of educational 
literature, but there can be no doubt as to its ultimate 
influence in increasing the safety of mining and quarrying. 

The “Primer on Explosives for Metal Miners and 
Quarrymen ” begins with a clear and practical explanation 
of the principles underlying the action of explosives. This 
method is adopted in all the bulletins of a similar character 
and is both sound and wise. When these principles have 
been once grasped, the behaviour of different explosives 
employed in different circumstances can be more readily 
understood, and they can be used with far greater efficiency 
and safety. 

An explosion may be considered as a chemical reaction 
having three essential features, the first of which is 
that gas must be one of the products of the ieaction ; the 
second that the reaction must be accompanied by a great 
evolution of heat; the third that the reaction must be 
completed almost instantaneously. In every chemical 
reaction there is a change of energy, and this change 
usually takes the form of evolution or absorption of heat, 
the amount of heat being a definite quantity for each 
chemical reaction. The heat evolved by an explosive 
reaction expands, or tends to expand, the gaseous elements 
of the product. The chemical reaction in which carbon 
combines with oxygen to form carbon dioxide gas or carbon 
monoxide gas, or both, is the basis of the action of most 
commercial explosives. In the complete combustion of car- 
bon to carbon dioxide, 12 grammes of carbon combine with 
32 grammes of oxygen to form 44 grammes of carbon 
dioxide. Under standard conditions of temperature and 
pressure—0 deg. Cent. and 760 mm.—the oxygen and the 
carbon dioxide would each occupy a volume of 22.4 litres, 
and as the volume occupied by the 12 grammes of carbon 
is relatively negligible, no change in volume so far takes 
place. At the same time, however, a quantity of heat is 
liberated by the reaction amounting to 94,300 calories, 
that is to say, heat sufficient to raise the temperature of 
94,300 grammes of water by 1 deg. Cent. This quantity 
of heat is sufficient to raise the temperature of the carbon 
dioxide to 4273 deg. Cent., the volume—22.4 litres— 
remaining constant, or, alternatively, to increase its 
volume sixteen-fold, the temperature—1 deg. Cent.— 
remaining constant. If this expansion is resisted, con- 
siderable pressure is exerted by the gas. The total 
energy produced by the complete combustion of a given 
weight of carbon is the same whether the combustion is 
relatively slow, as in the case of coal in a steam boiler 
furnace, or rapid as in the case of gunpowder, but the 
power developed, being the rate at which energy is ex- 
pended, depends upon the rate of combustion. Con- 
sequently, for explosion purposes, the -more rapidly the 
chemical reaction proceeds, the greater is the power 
of the explosive. The combustion of coal, which consists 
principally of carbon, in an ordinary grate is, relatively, 
very slow; but if the coal be crushed to powder, mixed 
with air, and ignited, the combustion may be so rapid as 
to constitute an explosion. With the discovery of gun- 
powder it was found that the rate of combustion of carbon 
was greatly accelerated by mixing with it a substance 
such as saltpetre, which contains oxygen and parts with 
it readily. Later it was found that an enormous increase 
in the rapidity of combustion was obtained if the oxygen 
was in loose chemical combination with the carbon or 
other combustible instead of being contained in a separate 
substance mechanically mixed with the carbon. Such a 
combination is nitro-glycerine. 

As explosives are used commercially in bulk, it is 
necessary not only that the chemical reaction, constituting 
combustion, shall take place with great rapidity, but also 
that the reaction shall extend so rapidly throughout the 
charge as to be practically instantaneous. This is accom- 
plished most effectively by detonation, the true action of 
which is still imperfectly understood. A reasonable 
theory is that the explosion of the detonator, which is a 
small charge of a very powerful explosive, sets up a 
peculiar vibration in the main charge, destroying the 
loose balance of its components and initiating simul- 
taneously the explosive reaction in all its parts. The 
phenomenon of a glass globe shivered by a musical sound 
is cited as being possibly a parallel instance. 

In the selection of an explosive for blasting in mines 
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and quarries the rate of burning is the first, but by no 
means the only consideration. Special studies have been 
made by the American Bureau of Mines of the explosives 
at present available, with regard to their adaptation or 
improvement in order to secure a maximum of safety and 
efficiency in their use for particular purposes. 

In mining and quarrying operations explosives are 
employed to facilitate the excavation of rock, but the 
most powerful explosive is not necessarily the most 
efficient. In the first place, such explosives are usually 
extremely sensitive to shock, change of temperature, 
spontaneous decomposition or other circumstances which 
render them unsuitable for ordinary blasting purposes. 
Again, the engineer often requires to produce a propulsive 
rather than a shattering effect, and for this purpose the 
reaction must not be too rapid. Other considerations 
are the nature of the gaseous products of the explosion, 
which are often highly poisonous; the ability of the 
explosive to resist the effect of moisture, extremes and 
rapid changes of temperature; and, in the case of coal 
mines, the production of flame which might ignite inflam- 
mable gases present in the neighbourhood of the shot. 

The practical utility of the discovery of nitroglycerin 
was delayed for many years on account of its liquid state 
rendering it inconvenient for blasting and its extreme 
sensitiveness to shock, which made it dangerous to handle. 
These objections were eventually overcome by mixing 
with the nitro-glycerine infusorial earth, or kieselguhr, 
which acts as an absorbent, modifying and weakening 
the explosive while itself remaining chemically inert. 
This mixture is known by the name of dynamite. In 
most modern dynamites the inert kieselguhr, or similarly 
absorbent substance, is replaced by a mixture of sodium 
or potassium nitrate with wood pulp, sawdust, or charcoal, 
which gives additional strength to the dynamite without 
destroying the control. 

In mining operations, where the gaseous products of 
an explosive cannot disperse rapidly and be diluted by 
the atmosphere, especial attention must be given to their 
poisonous character. These gases vary with the kind 
of explosive used and with the degree of completeness 
of combustion. Among these products are oxides of 
nitrogen, cyanogen, carbon monoxide, and hydrogen 
sulphide, and many deaths have been caused by their 
inhalation. Even in quarries and open excavations 
instances of gas poisoning are on record. At Crarae 
quarry, Loch Fyne, in Scotland, seven persons were 
killed and forty others were rendered unconscious on 
September 25th, 1886, as the result of a big explosion 
of blasting gunpowder. Such accidents, however, can 
be avoided by using only properly compounded explosives 
and by securing complete combustion. 

In America practically every class and grade of com- 
mercial explosive is used in quarrying, although some 
are much more suitable than others. Those in most 
general use for breaking down rock are black blasting 
powder, granulated powder—containing 5 to 15 per cent. 
of nitro-glycerine—“ straight ’ nitro-glycerine dynamites 
—varying in grade from 15 to 60 per cent. of nitro- 
glycerine — low-freezing dynamites — rated according 
to their equivalent percentages of strength with the 
“straight”’ nitro-glycerine dynamites—and ammonia 
dynamites, rated in a similar way. Other substances, 
such as blasting gelatin, gelatin dynamite, ammonium 
nitrate powders containing nitro-substitution compounds, 
chlorate powders, and the so-called nitro-starch powders 
have been introduced recently to a small extent. 

Black blasting powder is employed most effectively 
where a gradual pushing or heaving effect is desired, as 
its rate of explosion is relatively slow ; consequently the 
gaseous products are evolved more slowly and the pressure 
caused by their expansion is modified through the loss of 
heat by conduction and radiation. According to experi- 
ments made by the U.S.A. Bureau of Mines, compared 
with 40 per cent. “straight ”’ nitro-glycerine dynamite, 
black blasting powder—F F F—has a disruptive effect 
of only 10 per cent., while it has a propulsive effect equal 
to 60 per cent. Black blasting powder in the United 
States is usually composed of charcoal 16 per cent., sulphur 
11 per cent., and sodium nitrate 73 per cent., and is offered 
for sale in six grades, distinguished, according to the 
size of grains, by the marks CC, C, F, F F, FF F, FF FF 
respectively, CC representing grains jin. and FF FF 
rain. in diameter. The grains are rounded and glazed. 
One purpose in glazing is to hinder the deliquescent sodium 
nitrate taking up moisture from the air. The deliquescent 
property of black blasting powder renders it unsuitable 
for use under water or indamp situations. In order to 
obtain the maximum efficiency tamping is essential. 

Granulated nitro-glycerine powder takes an intermediate 
place between black blasting powder and dynamite. In 
the United States it consists usually of combustible 
material—sulphur, coal and resin 35 per cent., sodium 
nitrate 60 per cent., and nitro-glycerine 5 percent. The 
grains are produced by rubbing a mixture of the first 
two ingredients, rendered soft by heating, through a 
fine-mesh screen. The grains produced then become hard 
and porous when cool. They are then mixed with the 
nitro-glycerine, which partly coats the surface and partly 
clings in the pores. In practice the explosive is fired by 
a detonator, which detonates the nitro-glycerine enclosing 
and penetrating the substance of the grains and causes 
rapid combustion of the other ingredients. The detona- 
tion of granulated nitro-glycerine powder is more than twice 
as rapid as that of the burning of black blasting powder, 
and the former explosive is well adapted for use in soft, 
seamy rock. 

“Straight ”’ or “‘ ordinary’ nitro-glycerine dynamites 
are dynamites made with nitro-glycerine alone as dis- 
tinguished from those in which a part of the nitro-glycerine 
is replaced by ammonium nitrate or by a nitrated com- 
pound. They are described as 15 per cent., 20 per cent., 
to 60 per cent. strength according as they contain 15, 20 
to 60 per cent. of nitro-glycerine. The other contents, 
typically, are 1 per cent. of calcium or magnesium car- 
bonate, 64 to 23 per cent. of sodium nitrate, and 20 to 
16 per cent. of combustible matter, consisting in the case 
of grades below 40 per cent. of wood pulp, flour and brim- 
stone, and in the case of other grades of wood pulp only. 
The rates of detonation vary with the grade, and those of 
30 per cent. and 60 per cent. have been found by the 
U.S. Bureau of Mines to be respectively about 10 and 13 
times that of the rate of burning of black blasting powder. 


, 





* Straight’ nitro-glycerine dynamites are specially suitable 
for blasting very tough and hard material where shattering 
is unobjectionable. 

Low-freezing dynamites differ from “ straight” nitro- 
glycerine dynamites by part of the nitro-glycerine in the 
latter being replaced by nitro-substitution compounds. 
They are graded similarly to ‘straight’? dynamites 
according to the percentage of the sum of the nitro- 
glycerine and nitro-substitution. compounds. For example, 
30 per cent. strength contains, typically, nitro-glycerine 
23 per cent., nitro-substitution compounds 7 per cent., 
combustible material—as in “straight”? dynamites— 
17 per cent., sodium nitrate 52 per cent., calcium or 
magnesium carbonate 1 per cent. Nitro-glycerine freezes 
at about 46 deg. Fah., but low-freezing dynamites remain 
liquid at temperatures of 35 deg. Fah. and lower. The 
nitro-substitution compounds employed usually are 
nitro-toluene, dinitrotoluene, trinitrotoluene, or nitro- 
chlorhydrins. 

In typical ammonia dynamites part of the nitro-glycerine 
of the “straight” dynamite is replaced by ammonium 
nitrate, the sodium nitrate and combustible material, 
as before, remaining practically in the same proportions, 
with 1 per cent. of calcium carbonate or zinc oxide. A 
class of low-freezing ammonia dynamites is prepared by 
a further substitution by nitro-substitution compounds 
of part of the nitro-glycerine. Ammonium nitrate in 
explosives renders them, like black blasting powder, 
unsuitable for use in wet places. Both low-freezing 
dynamites proper and ammonia dynamites have lower 
rates of detonation than . 


‘ 


“* straight ’’ dynamites, but they 
exert more nearly a simple propulsive or pushing action. 








COAL CUTTING MACHINES AND OUTPUT. 


Is it possible that if closer attention had been devoted 
to the virtues of coal-cutting machinery the coal problem 
would have been less pressing and serious? It is known how 
for many decades Great Britain ranked first among the 
nations as a coal producer, but a few short years ago the 
United States of America took the lead, and has not only 
maintained it, but made headway at a rate absolutely 
phenomenal. Accepting the average annual output from 
the mines in this country at 270 million tons, that of 
America looks enormous, having exceeded the 500 million 
mark. 

In the establishment of this remarkable record coal- 
cutting machines have played a prominent part. More 
than one half of the total bituminous coal produced is 
machine-mined, the output per man in the States averaging 
760 tons, although the mines work on an average only 238 
days in the year. These figures were lately supplied by 
Mr. Samuel Dean in a paper before the North of England 
Institute of Mining and Mechanical Engineers, who said 
the production by machine in 1913 was 242,476,559 tons, 
whereas in 1890 probably less than five million tons, or less 
than 5 per cent. of the total, were machine-mined. 

These figures compel serious thought at the present time, 
and, giving as authority Mr. S. B. King before the American 
Institute of Mining Engineers, the advantages of mining by 
machine may be summed up briefly as follows :— 

(1) Increased safety to property and life, due to the 
large decrease in the amount of powder required when the 
coal is properly undermined. 

(2) Reduction in the cost of mining. 

(3) Improvement in the quality of the product, and 
consequently increase in market values due to the greater 
proportion of lump and screen sizes secured by machine 
mining. 

(4) Increase in the capacity of the mine, and more rapid 
development of new mines. 

(5) Ability to mine seams in which the height of the coal 
or the character of the roof has prevented mining by hand 
on a commercial scale. 

These all appear to be most excellent reasons why coal 
cutters should be more generally employed, but it cannot 
be said that they have been viewed in the United Kingdom 
with that favour that seems to be their due, except perhaps 
in Scotland. Some authorities are now realising that to 
this conservative outlook may be attributed the loss to the 
nation of many thin seams which have heen abandoned, 
and in one of the technical journals recently a writer 
claimed as an advantage of coal cutting “‘ that the output 
can be raised for a given length of coal face or given number 
of menemployed. This is due to the fact that undercutting 
can be made along the whole length of face at least once 
per day, and to a greater depth than in the case of hand 
cutting. This reduces the length of face, roadways, &c., 
to be kept open for a given output, and by centralising the 
work in each district reduces the cost of supervision and 
upkeep.” As to the question of safety, it is known that 
falls of ground are the cause of, approximately, one-half 
the mining accidents, and it is noteworthy that Mr. 
Thomas H. Mottram, H.M. Inspector of Mines for the York 
and North Midland division, in his most recent report, 
should say :—‘‘I have reported that 6,691,610 tons, or 
10 per cent. of the output of coal was produced by coal 
cutting machines, and only three lives were lost by falls of 
roof where coal cutters were used. This, again, points to 
safer conditions produced by straight faces, systematic 
timbering, and regular working where coal cutters are 
employed.” 

Looking backwards to the work done by the Royal 
Commission on Coal Supplies, it is seen that this question 
is by no means a new one—rather it has been neglected 
for reasons not clearly set forth by the community. The 
Commissioners were satisfied on the evidence they had 
placed before them that the use of coal cutters would be 
extended, and they gave six reasons for the conclusion they 
arrived at, these being :— 

(a) An increased percentage of large coal is obtained, 
and the coal got is in a firmer and better condition. 

(b) A more regular line of face is obtained, facilitating 
ventilation and leading to more regular and systematic 
timbering. Cost of repairs is less, and the subsidence more 
even. 

(c) Increased safety conditions for workers. 

(d) Thin seams can be profitably worked. 

(e) Less “‘ small” made than in the case of holing by 
hand. 

(f) The output is increased, and is more regular, and the 





work is more easily superintended. Fewer explosives are 
used for getting down the coal ; in some cases none. 

So far as concerns the advantages to be gained by the is 
of the “iron man” in the mines of Great Britain, from 
the foregoing they would seem to be closely allied to the 
claims made by American engineers, and it may serve a ur- 
pose to indicate the extent to which machines are alrely 
in use in the various districts, or divisions as they are 1. 
termed. Scotland, as shown by the figures for the your 
1914, leads the way comfortably as regards bulk, the 
nearest competitor being the York and North Midlac, 
whilst South Wales lags far behind, the number of iia- 
chines, total mineral output, machine-mined product, « 
number of conveyors being thus shown :— 

Total 


Mineral 
mined in 


43,686,414 .. 
58,431,037 .. 


67,374,083 .. 


26,538,317 .. 
54,037,515 .. 


29,018,107 .. 
279,085,473 


Mineral No 
got by e 
coal vey: 
cutters. 

9,195,645 .. 12 

3,574,312 .. 6 


7,133,139 .. 0 1h 


2,089,572 
634,821 


1,647,027 .. 
24,274,516 4( 


Coal 
cutters 
in use, 

913 

702 


Division. 


Scotland 
Northern .. .. 
York and North 
Midland ..* .. 725 
Lancs, N. Wales, 
and Ireland 399 
South Wales 131 
Midland and 
223 
. 3093 


Southern 
Totals .. 

By a simple process of calculation it will be found fr: 

the above figures that last year 8.7 per cent. of all 1! 
mineral got was machine mined. In Scotland 1} 
proportion was 21 per cent.; in the Northern division, ( 
per cent.; York, &c., 10.5 percent.; Lancashire,&c., 7.8} 
cent.; South Wales, 1.2 per cent.; Midland and Souther, 
5.6 per cent. It has taken nearly ten years to doui je 
the percentage, but during the decade the number of cv | 
cutters has been more than doubled. For instance, | 
1906 there were 1136 machines, and they produc | 
10,202,506 tons of coal, or 4 per cent. of the total for that 
year. 
As regards driving power, the total figures show that 
during the period named the race between electricity ani 
compressed air was very close. There were 451 ele- 
trical coal cutters in 1906 and 685 driven by compresse:| 
air. Last year the respective figures were 1415 and 167s. 
In Scotland, however, almost all the headway exhibite:| 
has been made with the electrical cutter, of which there 
were 305 in 1906, the compressed air machines numbering 
171. The appended table shows how the electrical coal 
cutters were distributed throughout the United Kingdom ; 
the tons produced per machine being also given :— ' 





Output per 


Output by 
machine. 


machine. 
7,865,480 
1,256,433 
3,556,410 
355,650 
242,742 


931,846 
14,208,561 


Machines. 


Scotland 

Northern 

York 
Lancashire . . ‘ 
South Wales Pa a 
Midland and Southern 


10,041 


Totals .. 


In the English coalfields the compressed air coal cutter 
finds most favour, but whilst the average product per elec 
trical machine is 10,000 tons, that by compressed air is only 
6000 tons. Many reasons for this are given by mining men, 
and it may be the compressed air cutter ‘“‘ has a grievance,” 
as almost indicated when the Yorkshire figure is compared 
with others. The figures for this type of machine are given 
below to correspond with those for the electrical cutters :- 
Output per 

machine. 
a 30,165 .. 8,013 
546s es 24: 


Machines. Output by 


Scotland 
Northern 
York “s 
Lancashire . . 


South Wales 7 :.  "g92'079 


Midland > 139 715,181 
Totals 1,678 10,065,955 


The above tables have been prepared from tables and 
statistics given in the Mines Inspectors’ annual reports. 
In a recent paper before the Institution of Mining Engineers 
Mr. Sam Mavor, of Glasgow, indicated a number of 
measures whereby the efficiency of air compressors could be 
improved. He pointed out that the docility of the com- 
pressed air motor “‘ is mainly responsible for the profligate 
extravagance of the system,” and asserted that ‘‘so long 
as the matter of efficiency is treated with indifference, so 
long the prevailing low efficiency in use of air in coal cutters 
will continue.” He illustrated the difference between'the 
two driving powers by saying :—“‘ An electric motor will 
emphatically decline to start, even to run unloaded, if 
supplied with power at half the. pressure for;which the ma- 
chine was designed; and the electric motor is quite right. 
The compressed air motor, however, with half its normal 
air pressure, will start quite briskly, and will run unloaded 
at full speed and will even make a pretence—it is little 
more than a pretence—of doing work.’ 








Royat Mereorotocicat Socrety.—The usual monthly 
meeting of this Society was held on Wednesday, December 15th, 
at 70, Victoria-street, Westminster, Major H. G, Lyons, D.Sc., 
F.R.S., President, in the chair. Mr. F. J. Brodie, F.R. Met. Soc., 
read a paper entitled ‘‘ The Incidence of Bright Sunshihe over 
the United Kingdom during the Thirty Years, 1881-1910.” 
He described the steady increase in the use of sunshine recorders 
from the somewhat crude type invented by Mr. J. F. Campbell 
in the early part of last century to the improved pattern of Sir 
George Stokes of 1879, which has remained in use with very 
slight modification to the present day. The paper is based on 
figures taken from Appendix IV. of the Weekly Weather Report 
for 1913, published by the Meteorological Office, and the maps 
which have been constructed differ somewhat in detail front 
those appearing in the official volume. The author’ dealt 
with the prevalence of sunshine both by the seasons in their 
usual grouping and annually. He also referred to the average 
number of sunny days at Greenwich and Falmouth and to the 
loss of sunshine recorded in London and other large manufac- 
turing centres. He showed that the abatement of the smoke 
evil tended to an increased record of sunshine, and placed 
the large towns more on a footing of equality with the urban 
districts. A paper was also read by Dr. W. Galloway entitled 
‘“* Remarkable Cloud Phenomena,” in which the author described 
the curious and rapid changes which took place in a small portion 
of a thunder cloud, witnessed on July 31st last near Ormesby 
Broad, Norfolk. The phenomena pointed to the occurrence 
of electrical discharges, but neither rain, thunder nor lightning 
occurred. A lantern slide, taken from sketches by the author, 
illustrated the paper. 
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RAILWAY MATTERS. 





‘HE Victoria Government Railways spent £23,332 during 
the year ended June 30th, 1915, on “ Protection of important 
hy dges and other structures against the enemies of the 
i anire,” and £140,000 on the provision and acceleration 
works for the purpose of minimising unemployment. 


\r the end of 1913 there were on the railways of England 
aul Wales 45,495 carriages, with a seating capacity for 
2 174,979, in Scotland 6885 carriages seating 335,906, and 
in lreland 2075 carriages seating 103,749 ; the total for the 
United Kingdom being 54,455 carriages, seating 2,614,634. 


in THe ENGINEER of November 8th, 1912, reference | 


was made to the efforts of Colonel Chas. Evans, the 
Kixilway Commissioner of Queensland, to reduce the dead- 
weight haulage ‘of vehicles. These efforts are being con- 
tinued and are resulting in savings estimated at £8000 a 
year. 

[ue Metropolitan Railway Company has just received 
trom the Yorkshire Engine Company, Limited, a 0—6—4 
tank engine of high capacity which was ordered before the 
war. It has been designed to enable the railway company 
to accelerate the running on the outer-suburban area. It 
is titted with the Robinson superheater. 


lv is stated by Railway News that the new series of 4-6-0 
“ Prince of Wales” class passenger engines now being 
built by the London and North-Western Railway Company 
at Crewe, will bear names of persons connected prominently 
withthe war. The first four to be completed will be named 
(;-neral Joffre, Czar of Russia, King of the Belgians, and 
King of Serbia. 


Durtne the year ended June 30th last the Victoria 
Government Railways built at the Newport works 30 
A 2 class locomotives for heavy passenger service and 18 
DD class for passenger and goods service. Eleven 
engines of the latter class were also built by contract. 
During the current year it is proposed to build 30 A 2 
and 12 D D at Newport and 29 D D by contract. 


SHortTAGE of steamships on the Atlantic coast has 
resulted in such a congestion at the ports that three of the 
United States railway companies have put an embargo on 
traffic for transhipment abroad. Between 40,000 and 
59,000 freight cars are now at or near New York terminals 
waiting to be unloaded, and every freight terminal has been 
tixed to its fullest capacity for several weeks. The 
Pennsylvania Railroad’s elevators are full of grain. 


CoLONEL Von Donor held an inquiry on December 15th 
into the causes of a collision between two passenger trains 
on the 9th idem at Micklefield, on the North-Eastern 
Railway. In this case the signalman “ accepted ” a train 
from York to Leedz, but kept his signals at danger in order 
to allow a train from Leeds to Hull to cross the path of the 
train from York. The driver of the latter train, who was 
too ill to give evidence at the inquiry, is stated to have 
ignored the signals and so fouled the junction. The night 
Was very stormy. 


Tue Ministry of Munitions has agreed to the North- 


British Locomotive Company and other locomotive | 


builders executing some engine repairs for the Highland 


Railway Company. The first-named firm is also building | 


three “‘ Castle’ or 4-6-0, and three ‘‘ Loch,” or 4-4-0, 
engines similar to thcse now in service, except that the 
coupled wheels wiil be 6ft. diameter instead of 6ft. 9in. 
They will not have superheaters. Messrs. R. and W. 
Hawthorn, Leslie and Co., Limited, are building two 
engines of the ‘‘ Loch” class, and these will have super- 
heaters. The locomotive situation on the Highland 
Railway is, therefore, now easier than it was when we 
referred to it on September 17th.- 


On the evening of Wednesday, the 15th inst., a collision 
occurred at the New Cross station of the South-Eastern and 
Chatham Railway. There are two boxes, ‘“‘ A’ and “ B,” 
at this station, and there would appear to have been some 
irregularity in the working of the block system in connec- 
tion with the 5.15 train from Charing Cross to Beckenham, 
the 5.20 from Cannon-street to Dartford, and the 5.17 
Charing Cross to Maidstone, with the result that the block 
signal ‘‘line clear’’ was given tor the Maidstone train, 
whilst the Dartford train was still in the station. Whether 
this was the result of a failure of the block instruments was 
a point that Colonel von Donop tried, without success, to 
clear up at his inquiry on the 17th. 


SINCE the decision of the Government of the Australian 
Commonwealth to send troops to assist in the war the 
staff of the Victoria Railways have responded in an admir- 
able manner to the call of the Empire, and at the time the 
annual report for the year ended June 30th was written, 
2073 employees had enlisted for active service. Of these 
it is to be regretted that 55 have been killed or have died 
of wounds. There were 16,725 employees of military age, 
so that the number of volunteers for active service repre- 
sented 12.39 per cent. of the total number eligible. The 
administration feels sure that a spirit of loyalty and 
patriotism will still continue to inspire the members of 
the staff to respond to the needs of the nation. 


THE annual report for the year ended June 30th last 
of the Queensland Government Railways is an excellent 
one. The revenue constitutes a record, the increase 
heing £171,981 over the previous year. This increase 
can be set down to the very heavy traffic in livestock, 
which is accounted for owing to the demand caused through 
the outbreek of war and to the desire on the part of the 
pastoralists to take advantage of the high prices ruling 
for stock rather than stand the chance of losing them 
through drought. The revenue during the months of 
September and October, just after the outbreak of war, 
was: eonsiderably affected, the loss for the two months 
when compared with the corresponding period of 1913 
being £45,774. Moreover, for the whole year there was 
an increase in working expenses of £30,418—an increase 
of £36,161 in the locomotive department, £15,216 in the 
traffic, but a decrease of £23,127 in the engineering. The 
ratio of expenditure to receipts was £62 13s. 6d. per cent., 
a reduction of £2 2s. 3d. The cost. per train-mile was 
reduced by 2}d., which result was attained by the exercise 
of the strictest economy and the closest scrutiny of all 
expenditure during the year. 


NOTES AND MEMORANDA. 





AN electric delivery automobile was recently given a 
severe test by running it from New York to Cleveland, a 
distance of 733 miles, which is said to be the longest run 
ever made by an electric car. Eleven days were required, 
and the total current consumption was 1564 ampére-hours. 
The batteries were charged twenty-five times, and no 
adjustments were found necessary, the entire distance being 
covered without a mishap of any kind. 


Metal Industry describes some interesting experiments 
on the welding of nickel anodes by the oxy-acetylene pro- 
cess, as a result of which worn nickel anodes which were 
| previously scrapped and sold at less than half-price are 
now being reclaimed. The anodes were castings of 90 
per cent. nickel, 8 per cent. carbon, and 2 per cent. iron, 
being elliptical bars approximately l}in. by 34in. cross 
section and 30in. long, weighing about 30 lb. By welding 
up old anodes which have been in the solution, the former 
scrap nickel was converted into what were practically new 
anodes at a comparatively trifling cost. 











Dritts that are properly hardened and pointed are often 
condemned on account of breakage when the trouble 
should be rightly charged to the drilling machine. If there 
is any spring, lost motion or backlash between the upper 
part of the machine and the table, the drill will not begin 
to cut until the pressure has taken this up, after which the 
| feed will be practically constant until the point of the drill 
| breaks through. As this happens the resistance to the 
| penetration of the drill is abruptly reduced, and any spring 

or backlash in the parts o1 the machine will cause the drill 
|to “hog in.” The sudden increase in torsional stress 
| which is thus produced frequently causes drills to break. 





| ‘THE are generator for radio-telegraphy has of late years 
| undergone marked improvements, and it is now possible 
to construct these generators in large sizes. It is reported 
| in the columns of the Electrician that the United States 
| naval authorities are calling for tenders for a 350 kilowatt 
| are generator to give a current of 250 R.M.S. ampéres in the 
} antenna. The capacity of the latter is to be 0.012 micro- 
farads, and the wave length is to be variable from 4000 to 
| 18,000 m. without extinguishing the arc. The set is to 
be installed at Pearl Harbour, Sandwich Islands, and it is 
hoped to get into direct communication with Cavité in the 
| Philippine Islands, 4600 miles distant. This projected 
station is a big advance on the largest existing station, 
| namely, that at Darien, where a 150 kilowatt to 200 kilo- 
watt arc generator is installed. Of the 100 kilowatt arc 
generator stations, it is interesting to note that one has 
recently been set to work ** somewhere in France.” 





In discussing the conditions for electrolytic antimony 
refining, Mr. A. G. Betts recently stated to the American 
Electro-chemical Society that the fluoride electrolyte is 
preferable to the chloride, as no salt is carried down with 
the metal in fluoride electrolytes. For easy anode action 
the solution should contain no sulphates or other oxyacids. 
For instance, with sulphuric acid there is a formation of 
| antimony sulphate, which quickly forms an insulating 
coating of insoluble basic sulphate. In addition, the 
fluorine anic-: has a comparatively low velocity, and other 
anions should be excluded as completely as possible, in 
order to promote the formation of antimony fluoride. A 
| high hydrofluoric acid content is beneficial. While copper, 
lead, bismuth-and silver are eliminated by electrolysis 
of impure antimony in a fluoride electrolyte, arsenic is 
not, nor is gold, so that further experiment is demanded. 
Mr. Betts suggests that in his experiments traces of 
H,SO, and H,SiF, may have vitiated the results, and 
also suggests that the effect of alkaline fluorides—inciuding 
ammonium—should be studied. 

For the storage of bituminous coal, an open shed with 
enough superstructure to support the overhead mechanical 
devices used for handling is better and safer than the closed 
type, according to George R. Crapo in the Journal of the 
American Society of Naval Engineers. The overhead 
conveyor system with the apron 45ft. to 60ft. above the 
floor of the shed is not desirable because of the heat gene- 
rated by the coal in its fall. The heat is smothered by 
subsequent discharges from the buckets and a large 
amount of fine coal dust due to breakage results from the 
height of the fall. The author is strongly in favour of 
temperature readings to guard against spontaneous igni- 
tion, but he does not believe that too much dependence 
should be placed upon them, as the coal having the highest 
thermometer reading does not always take fire first. A 
promiscuous use of water in extinguishing fires in a coal 
pile, it is pointed out, has no great value, as in some cases 
the temperature of a pile of coal will increase almost to the 
coking point and subside, while if the water is used at such 
a time the coking will take place immediately, thus losing 
coal that otherwise might be saved. 


A PAPER entitled ‘“‘ The Consumption of Carbon in the 
Electric Arc,’’ was read before the Royal Society in Novem- 
ber by Professor W. G. Duffield, who described experi- 
ments to determine the amount of material lost by the 
poles of a direct-current carbon arc under different condi- 
tions of current and are length. For a given current the 
carbon consumption of both the anode and the cathode 
increases with the are length until a constant value is 
reached. Using long arcs the consumption per coulomb 
decreases with increasing current ; the ratio of anode to 
cathode consumption is about 1.5, increasing slightly with 
the current. The author also concluded that the loss of an 
atom of carbon from the cathode of a very short carbon 
arc is accompanied by the transfer between the poles of a 
quantity of electricity equivalent to four electronic 
charges, and that in long arcs the loss is due to this essential 
carbon disappearance plus a quantity due to combustion. 
Though the phenomenon is describable on the basis of 
electrolytic action in which carbon is quadrivalent, the 
electronic emission has to be accounted for. The chief 
supply of cathodic material comes from behind the small 
growth which forms upon its extremity, but if the necessary 
quantity of carbon cannot be derived from this source the 
growth itself is consumed. The mean spherical candle- 
power increases with current strength and are length in 
much the same way as the total consumption of carbon 
does. In a typical experiment the energy of combustion 
was approximately 11 per cent. of the electrical energy 
supplied to the are. 











MISCELLANEA. 


To the current issue of the Tramway and Railway World 
Mr. H. Webber contributes an article in which a comparison 
is made of the results obtained by the Keighley Corporation 
with electrically-driven trolley and petrol-driven motor 
omnibuses. An interesting feature of the article is that all 
the data and figures have been obtained in connection with 
both undertakings on exactly the same routes, and deal 
with the same population and class of traffic, so that the 
comparison could not be more equitable. 


Tue President of the Board of Agriculture and Fisheries 
has appointed a Committee for the purpose of making such 
arrangements as are likely to ensure the fullest use being 
made of native resources in supplying existing demands for 
timber. The Committee is prepared to purchase stand- 
ing timber, and to make arrangements where necessary 
for felling, hauling, and conversion. They will be glad to 
receive particulars of timber which landowners and others 
would be willing to sell for Government purposes. All 
communications for the Committee should be addressed 
to the Secretary, Homegrown Timber Committee, Craven 
House, Northumberland-avenue, W.C. 


In his presidential address to the Institution of Muni- 
cipal Engineers, Mr. H. C. Adams mentioned the with- 
drawal of an action by the Gas Light and Coke Company 
against the Woodférd and Wanstead Councils to restrain 
these bodies from constructing roads of reinforced concrete 
on the ground that it would be a serious hindrance to 
opening up the company’s mains. He said experimental 
lengths were constructed by the gas company of reinforced 
concrete 6in. thick and ordinary concrete 12in. thick, upon 
which at a later date workmen were put to open through, 
when it was found that the reinforced concrete was cut 
through in a shorter time than that necessary to penetrate 
the thick bed of ordinary concrete. 


THE Board of Trade has issued a notice drawing atten- 
tion to the fact that in certain districts difficulty is being 
experienced in obtaining adequate supplies of coking slack. 
The notice states that it is of urgent importance that the 
ovens should be run to their full capacity in order to secure 
the maximum output of by-products as well as of coke for 
the blast furnaces and the munitions of war department. 
The Board of Trade wish to impress on owners of coking 
seams the necessity of maintaining the fullest possible 
supplies of slack. It is believed that coking slack is being: 
used to some extent for steam:raising and other purposes 
for which the non-coking slack would be equally suitable. 
It may also be possible to increase the supplies in some 
quarters by screening coal, which is at present exported 
as througi and through. 


AN arrangement has been come to between the coke 
manufacturers of South Wales and the Munitions Board for 
the fixing of maximum prices for supplies of coke for home 
consumption. Coke does not come under the Coal Prices 
Limitation Act, but in consequence of steel works, &c., 
complaining about the price of materials increasing the 
price of steel, South Wales coke manufacturers were 
approached on the matter, and this week representatives 
of several leading colliery undertakings producing coke had 
an interview with Mr. Leonard Llewellyn and Mr. Lysazht, 
of the Ministry of Munitions, when maximum prices were 
fixed, subject to confirmation by the manufacturers 
generally. There is no likelihood, however, of the prices 
failing to receive confirmation, as they are very satisfactory 
from the producers’ point of view. The maximum is 30s. 
per ton in the case of furnace coke and 40s. for foundry 
coke. 

Tue Home-office has recently issued a memorandum on 

chains and lifting appliances which has been prepared by 
Mr. G. S. Taylor, one of H.M. Inspectors of Factories. 
The publication, which runs to fifty-two foolscap pages, is 
supplemented by nine plates and a number of illustrations 
in the text. It constitutes a careful compilation of infor- 
mation relating to the use in workshops and factories of 
the class of gears indicated. Mr. Taylor has _ briefly 
sketched the legislation affecting their use, and has 
defined the type of appliances covered by the Acts and 
discusses the materials permissible for chains and chain 
fittings. He describes various methods of manufacture, 
and has collated, from many of the best-informed writers 
on the subject, information respecting dimensions, with 
formule for determining the strength of the fittings, safe 
loads, and other matters. Notes are also given concerning 
tables, which deal, among other matters, with formule for 
safe working loads, breaking tests, the effects of annealing, 
the proportions of shackles, and the design of slings. 
The short-linked-chain-cable tests embodied in the Order 
of the Board of Trade dated June 26th, 1900, under Sec. 8 
of the Anchor and Chain Cables Act of 1899, is also in- 
cluded. There is a bibliography containing forty refer- 
ences. 
A MEETING of the Midland Association of Local Govern- 
ment Officers was held in Birmingham last Monday night, 
when Mr. Henry E. Stilgoe, city engineer and surveyor, gave 
an address on “ Destruction of Macadam Streets,” from 
notes supplied by Mr. Thomas Arnall, of the Birmingham 
Public Works Department, who was prevented from being 
present to speak on the subject. Mr. Stilgoe dealt gene- 
rally with the chief causes of destruction, and also with 
many of the suggested remedies. The principal remedy 
was the use of pitch-bound macadam and tar macadam in 
place of the ordinary water-bound material. He referred 
to the destructive effect of motor traffic. The great 
trouble at the present time was that in the majority of the 
macadam roads there was no proper foundation, and until 
that was done it was of little use applying surface remedies, 
because the strength of the present foundation was not 
sufficient to bear the heavy loads. The application of tar 
material was therefore of little value. It was recognised 
that public authorities must move with the times, and roads 
should be made strong enough to sustain the new form of 
motor traffic. The question arose as to the extent to which 
the proprietors of motor omnibuses should contribute 
towards the cost of the upkeep of the roads. He was of 
opinion that some contribution should be made. It was 
pointed out that rubber tires sucked out the ordinary 
binding material which held the stones of the road. What 
was required wes a binding which would be uninfluenced 
by the suction of rubber-shod traffic. 
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Demobilisation Problems. 


Ir faith might be put in premonition, one might 
be almost forgiven for thinking that the end of the 
war was in sight. For many months none of us 
looked more than a few weeks ahead ; the progress 
of our campaigns was the only subject that interested 
us, and we plunged from one thing into another 
that helped our arms without any consideration for 
the trouble they might give us in the future. That 
was absolutely right. Concentration on a single 
point was the only way to gain the object in view. 
We ran up factory after factory without any thought 
of what was to become of them afterwards ; bought 
special machine tools by the million of pounds’ worth 
without any consideration of the uses to which they 
could be put when peace returned ; drew away to 
the trenches our workers and our thinkers with never 
a thought as to who would replace them; relaxed 
factory Acts; paid enormous wages; put hundreds 
of thousands of women to work in men’s places with 
a magnificent indifference to the economic problems 
that would grow from these changes... We had but 
one heart and one purpose ; drew a curtain over the 
future and plunged with all our energies into the needs 
of the moment. In no other way could we have 
achieved the immense results we have achieved ; 
in no other way could we have made the country 
one huge arsenal; in no other way could we have 
raised and trained to arms three millions of men and 
more in a few months. It was the way to win the 
war and the only way. 

But the beginning of a change of view is becoming 
evident. The great machine is now fully equipped, it is 
running nearly as well as it will ever run, and we are 
now beginning to ask ourselves what we are going to 
do with it when it is no longer needed. In spite of 
the adverse views of some people, we must hold that 
this is right. Just as it was right to think of nothing 
else till the machine was complete, it is right now 
to give a thought to the future. Commercial questions 
are already exercising the attention of several influ- 
ential bodies of manufacturers, the technical develop- 
ment of industries is in the hands of an energetic 
Government Committee, the Advisory Council for 
Research, and now, within the last few days, we 
have heard the House of Lords discussing one of the 
great economic problems that will come close upon 
the heels of Peace—the re-employment of discharged 
soldiers. In a few weeks, in a few months at most, 
after the ending of hostilities, a huge army of men 
will return to this country looking for work. What 
is to be done with it? Are we to allow things to settle 
themselves ? Are we to sit still and wait for this 
army of possibly two million men or so to be gradually 
re-absorbed into the industries of the world, or are 
we to take some measures to provide for it? If 
we decide that the former course is too dangerous, 
that such a large body of half-employed men would 
be a menace to the country, what line of action are 
we to take ? Here is a problem about which it behoves 
us all to think and think hard, and to begin thinking 
at once. And a means of concentrating our thoughts 
and unifying our actions is at hand. The Social 
Welfare Association has created a Demobilisation 
Committee, which is already taking active steps. 
The committee is a powerful one. Serving on it are 
Sir Edward Ward, an eminent soldier and a fine 
organiser ; the Right Hon. F. Huth Jackson and Mr. 
C. H. Goschen, directors of the Bank of England ; 
Mr. Bowerman, Secretary of the Parliamentary Com- 
mittee of the Trades Union Congress ; Mr. Appleton, 
Secretary of the General Federation of Trades Unions ; 
and other prominent men. Such a body as this 
has not only the means of collecting the kind of 
information required as the basis of a sound scheme, 
but has the power to see its decisions adopted. It 
is, moreover, understood that the Government is 
in sympathy with the actions that have so far been 
taken. This Committee has already in the Press 





a manifesto which will be widely circulated. That 
manifesto will form a nucleus around which further 
thought can be concentrated, and further thought 
will be needed. Although rumours of its contents 
reach us, it would be unfair to discuss the manifesto 
till it is in our hands. We may note, however, that 
the General Federation of Trades Unions makes a 
proposal which if it be adopted must be hedged 
round with safeguards. It proposes that “ During 
the interval between discharge and obtaining of 
employment the men should be adequately supported 
by the State.’ It needs no long consideration to 
see how much danger lies in that clause. Were it 
adopted without any reservation it would be very 
nearly a tacit admission that it was the duty of the 
State to find either work or bread, and would be 
used in periods of ordinary trade depression. We all 
remember that, not many years ago, the Socialists 
endeavoured to force such an admission from the 
House of Commons. We do not want to see any 
hardship imposed upon men who have fought for us, 
but it is clear that men in receipt of State support 
would be in little haste to find work. Casual labour, 
for example, would expect State aid of a special kind 
whenever it was out of work, and men who had not 
served at the front would soon begin to ask why they 
should be treated differently from returned soldiers. 
Reasoning would quickly disappear if agitation pro- 
mised to give what was wanted. Proper safeguards 
against a danger of the kind must be taken, and we 
have no doubt will be. Everyone will sympathise 
with the desire to make things as easy as possible for 
our returned soldiers, but we must not allow sentiment 
to carry us off our feet and lead us into a quagmire 
from which escape would be exceedingly difficult. 

Whilst the problem that has to be faced will 
present itself most acutely when demobilisation 
begins, it is already to be found in a milder form. A 
certain number of men return week by week from the 
front who can never go back to the firing line. We have 
made some inquiries and have been unable to find 
that, as far as mechanics at least are concerned, 
any special steps have been taken for the re-employ- 
ment of these men. Yet a large proportion 
of them are quite fit to go back to the work they 
know. For example, there is no reason why a lathe 
minder who has lost a foot or a finger or even an eye 
should not do his work as well as with it. Badly 
maimed or blinded men are being provided for by 
institutions that will teach them new trades, but 
for the great number of men less seriously damaged 
no provision, as far as we have been able to find, has 
been made, and we have been informed by one of 
the biggest trades unions that it has no records of 
any of its men having returned to their old work 
after convalescence. We may hope that the Demobi- 
lisation Committee of the Social Welfare Association 
will give attention to this question. In some cases 
that have come to our knowledge men have met 
long delays in getting their discharges and cannot, 
under present circumstances, go back to the works 
until they do so. It should surely be possible to 
devise some simple process which would accelerate 
the giving of a discharge or would permit the man 
to return to the shops whilst still in khaki. By this 
means not only would the number of men to be 
provided for when demobilisation took place be 
decreased, but we should fill up some gaps in the 
present ranks of workers. 


Defence Against Hostile Aircraft. 


THE announcement made recently in Parliament 
that the aerial defence of London was to be transferred 
from the Admiralty’s supervision to the care of the 
War-office, and that Sir Percy Scott might no longer 
be in charge of the anti-aircraft guns, once more calls 
public attention to the difficult problem of defending 
large cities against attack from the air. It is too 
much to hope that the mere transference of respon- 
sibility will solve the problem. Military thought, 
custom, and equipment are not more particularly 
adapted to do so than are naval, and it is 
possible that the Admiralty realising the truth 
of Mr. Balfour’s dictum, that the best place to 
defend London against air attacks is at the coast, 
has transferred the inland defences to the sister 
service in order that it may concentrate its anti- 
aircraft activity at points nearer the sea, if not on it. 
The general public, however, is not particularly inter- 
ested in such departmental matters so long as the 
system of defence evolved is effective. It is well, 
therefore, that some attention should be called to the 
technical difficulties in the way of planning and carry 
ing out such a defence. 

It is clear that the farther away from the centre of 
London or any other city the anti-aircraft guns are 
placed, the greater will be the number of guns required 
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to make the passage across the fortified zone equally 
perilous to the raiders. On the other hand, the nearer 
the guns are brought to London, the more will their 
efficiency be restricted by the fear of inflicting injury 
on those whom they are intended to defend. These 
two considerations pull in direct opposition, but it is 
clear that they can be made less conflicting if the 
guns are made, not stationary, but mobile. A given 
number of mobile guns stationed at the coast can, if 
they fail to drive off the invaders before they cross 
the littoral, move inland, and so increasingly concen 
trate their fire. Geographical features no doubt 
intervene to prevent the system from being worked 
out with mathematical regularity... Thus the absence 
of roads or the presence of rivers and other obstacles 
may result in weak gaps being left in certain places 
of the shrinking ring. But it is just at such places 
that the guns can fire with the least attention to the 
safety of the populace, for the absence of roads implies 
a scarcity of inhabitants and the presence of rivers 
such as the Thames provides the gunner with a com- 
paratively invulnerable bed for his returned shots. 
At such places, then, fixed guns should be installed. 
It may be accepted that if the raiders succeed in 
passing over the outer defences and arrive over 
London, or other city being defended, the difficulty 
of driving them off is immensely increased. We have 
to reckon with the fact that to bring them down over 
a densely populated area would, quite apart from the 
with their bombs if left unmolested. We cannot then 
damage and loss of life caused by our own shells, re- 
sult probably in as much destruction as they could do 
view with equanimity the installation of numberless 
guns in the metropolis. The use of aircraft as a 
defence against air attacks has been officially stated 
to be inefficient by itself. This opinion has, we feel, 
been arrived at somewhat hastily, and should, at all 
events, be accepted as true only temporarily. For 
the time being, the chief rdle of the aeroplane in 
combating hostile aircraft seems to be to pursue the 
escaping enemy and hamper him on the return 
journey. But with little more development the 
aeroplane will, we feel confident, come to be regarded 
as our principal means of defence. At present it is 
hampered by difficulties attendant upon setting off 
and returning home during the hours of darkness and 
by the length of time it requires to rise to the height 
at which the enemy is flying. These difficulties are 
not insuperable. When they have been surmounted 
the aeroplane, with its bombs, will have the advantage 
over mobile guns as regards speed, and over stationary 
guns as regards certainty of aim. Geographical 
obstacles do not affect it on the one hand, and on the 
other its own motion tends to eliminate the moving 
target difficulties of the stationary gunners. 

In weighing up this matter of defence against air 
raids, due attention should be given to the assistance 
afforded the defenders by natural forces. Wind, 
rain, or a threat of snow are, at least in the case of 
hostile aircraft of the Zeppelin type, by far the most 
efficacious elements of defence in existence, the only 
drawback being that they are not controllable by the 
defenders. We believe it is not yet generally realised 
what rain and snow mean to a dirigible balloon. It 
is known, of course, that these forces seriously affect 
its usefulness. How vulnerable it is to them can be 
readily shown by a simple calculation. The Zep- 
pelins used against this country are probably the 
largest the enemy possesses, for the smaller types 
would scarcely carry sufficient weight of explosives 
the required distance. These big vessels, constructed 
since 1913, have a gas capacity of about 950,000 cubic 
feet. Their length is 520ft., and their diameter is 
544ft. The area of their surface is, therefore, some 
85,000 square feet. Let us suppose a film of moisture 
collects all round the envelope. Let this film have 
a thickness of 0.0045in., that is to say, less than a 
two-hundredth part of an inch, or, to make the thick- 
ness in question still more apparent to the mind, less 
than the thickness of two sheets of THE ENGINEER 
pressed tightly together. The total weight of this 
film spread over the surface of the envelope would 
amount to 2000 Ib. It is generally agreed that 
this is the maximum weight of explosives 
which a Zeppelin can carry over to this country, 
if, as is necessary, the journey, or any portion of it, 
is to be made at a considerable height. A rough 
calculation will also show that a layer of snow lin. 
thick and spread over only one quarter of the cir- 
cumference, will account for the same weight. No 
doubt the airships start out with a fair reserve of 
buoyancy—obtained, for example, by compressing 
the gas in the compartments—so that they could 
accommodate a certain accumulation of moisture or 
snow without being compelled to jettison ballast or 
descend to a lower and more dangerous level. But 
the figures show how narrow is the margin, and explain 
why wet, or even damp, weather, or a hint of snow 
in the air,will keep our enemies’ airships in their sheds, 





GERMANY’S POSITION AFTER THE WAR. 
(From our Swiss Correspondent.) 
BERNE, December 7th. 

Tur ENGINEER has already called attention to the 
efforts being made by Germany to prepare for the 
difficulties of the period after the war, and to her 
ingenious methods of endeavouring, not merely to 
keep the foreign markets which she already had 
before the war, but to gain new markets. Everything 
is done as stealthily as possible, and although I am 
not in a position to write from personal knowledge of 
what Germany is doing in other neutral countries, 
nevertheless I am well aware of her efforts in Switzer- 
land. There is no doubt that the most serious menace 
to Swiss trade and industry is now constituted by 
the German determination to establish as many 
factories and workshops as possible on Swiss territory, 
often with names which would lead the uninitiated 
to suppose that they were Swiss firms, and actually as 
a rule with Swiss directors, possibly even a Swiss 
manager—men of straw no doubt, but none the less 
calculated to deceive the unwary. At the present 
time Swiss hotels are teeming with German merchants, 
manufacturers and engineers, who are bombarding 
Swiss firms with offers to develop their businesses 
and increase their capital, if only the Swiss firms 
will enable them to export to belligerent coun- 
tries what are really German goods as articles of 
Swiss manufacture. In this enterprise the Germans 
are assisted by a number of German-controlled Swiss 
newspapers, such as the Neue Ziircher Nachrichten, 
one of Herr Erzberger’s organs, the Ziircher Post, 
and several other German-Swiss journals. But 
the Swiss papers, not under German control, realise 
the danger to their country of this economic 
penetration, which even before the war had assumed 
alarming proportions, and which, after the war, is 
likely to increase beyond all bounds if some stringent 
measures be not taken by Government. 

As long ago as last March, one of the most widely 
read commercial periodicals in Germany, the Zeit- 
schrift des Handels-Vertragsvereins—organ of the 
Commercial Convention Association—published an 
official notice in heavy black type on how “ to ensure 
German export trade after the war,’ in which the 
following passage occurred :—‘‘ For many branches 
—i.e., of trade—one method of getting out of an 
extremely embarrassing situation will consist in 
transferring the manufacture or finishing of their 
products to a neutral country. As to this, we are in 
a position to give advice and hints to German manu- 
facturers working for export, and we will do our 
utmost to help them still more in future. We would 
recommend manufacturers anxious to increase their 
business in this manner to communicate with us as 
speedily as possible.”’ 

The Gazette de Lausanne, commenting upon this 
disquieting German notice, says that the compilers 
of the registers of the Swiss Feuille Officielle du 
Commerce recently received instructions to indicate 
the nationality of the heads and directors of new 
firms when registering them, but that this order is 
only occasionally carried out, and needs to be strictly 
enforced. The Neue Ziircher Zeitung, the leading 
Swiss commercial daily newspaper, cites a letter 
sent, obviously by a German, to a Swiss commercial 
man who had answered an advertisement in a Ziirich 
paper inserted by a foreign textile manufacturer. 
The German advertiser, in his letter, remarked that 
the present state of affairs makes it impossible for 
Germans to keep up direct communication with 
their customers as before, but that nevertheless it 
is very important for them to be exactly informed as 
to the commercial and financial situation in general, 
and the prospects of their being able to resume business 
on profitable lines after the war. ‘‘ Consequently,” 
the letter concluded, ‘‘ we intend to have our goods 
sold by a Swiss branch and by Swiss agents, and as 
we are convinced that there is a great scarcity of 
goods everywhere, and that the demand will be very 
great, we expect to be able to do much profitable 
business.” 

The Neue Ziircher Zeitung, after declaring that the 
Swiss merchant honoured by the receipt of this com- 
munication replied thereto as it deserved, proceeds 
to make various suggestions for Switzerland’s 
economic defence ; for instance, that foreign firms 
establishing branches in Switzerland should be for- 
bidden to assume a Swiss name or any name, such 
as Helvetia, for example, or ‘‘ Federal’’ (Hidgenossisch), 
which could possibly lead the public to imagine that 
they were Swiss concerns, or that they were of Swiss 
origin. There are several notorious instances of this 
having been done by Germans. Again, it is proposed 
that ‘‘ foreign,” which really means German, firms 
manufacturing goods abroad and establishing branches 
in Switzerland where these products are finished off 
or merely packed, should be obliged to assume a 
name for their firms which should clearly show that 
the said firms were of German origin, and, finally, 
that the majority of members of boards of manage- 
ment of foreign limited liability companies settled in 
Switzerland should be Swiss subjects. The Neue 
Ziircher Zeitung demands that the question should 
be brought as speedily as possible before the Swiss 
Parliament, which met yesterday——-December 6th 
for its winter session ; but in the meantime it urges 





that the Government should take some measuros in 
virtue of the extraordinary powers conferred on jt 
since the war. 

While Germany: is making all these endeayours 
she nevertheless tries to use her mailed fist against 
Switzerland and prevent her from doing any businesg 
which would affect German trade. For instance, 
she has boycotted Swiss aniline dyeworks as rovards 
their coal supply, and this not because she is a: war 
with Switzerland, who has rendered her great services 
since the war, but because she does not wis! the 
Swiss dye manufacturers to capture the Britis! dye 
market. A Swiss connected with some large dye. 
works, who was speaking to me on this subject, said; 

‘It is the shortsightedness of the British Go, ern. 
ment which is responsible for our being unalo to 
develop this business with England, which woui\:1 be 
all to the good of England and the detrime::t of 
Germany. A year ago, when an associatici jin 
England wished to establish dyeworks, and asked 
the Government mercly for a guarantee of prot: ‘tion 
against German competition after the war i: the 
form of a tariff on foreign dyes, the Gover: nent 
refused. To me, as an outsider, this is only explicable 
either because the British Government is afraid of 
Germany or because German influence is still very 
powerful in the British Cabinet. Even now, i: face 
of Germany’s efforts to capture the world’s trade 
after the war, your Government is doing nothii.s to 
counteract those efforts, and still sticks tv the 
shibboleth of Free Trade. I tell you that unless 
your British merchants and manufacturers take your 
Government by the throat and compel it to do 
something at once, your trade after the war wi!! be 
in the position in which your armies were at the oiitset 
of the war. One of the most painful phenomena. of 
the present war,’ continued the speaker, “is the 
way certain London newspapers have been kefovling 
the public, disputing about trivialities and perpetually 
reviving ancient editorial grudges instead of sinking 
all petty differences and personal ambitions in face 
of the one great fact of the world’s life to-day. So 
busy have they been with their wranglings that they 
have found no time whatever to deal with this vitally 
important question to which I have just referred 
and with which, I may say, German attention is 
enormously preoccupied—the question of trade aiter 
the war; and it has been left for the Morning Jost 
and THE ENGINEER to realise the transcendent 
importance of this problem.” 

I have summarised the views of this well-known 
manufacturer because I have reason to believe that 
they are thoroughly representative of even friendly 
neutral opinion as regards England to-day. He did 
not, however, mention one of the chief changes 
taking place in Europe to-day, the gravity of which 
can hardly be exaggerated, and that is the daily 
closer rapprochement between Germany and Austria, 
and the fact that Germany is, of course, “ top dog,” 
and without appearing to do so is imposing her will 
upon Austria and moulding the latter to suit her 
purposes. Already a German Austro-Hungarian 
economic association exists, which has completed a 
tariff union between the two monarchies, and is 
laying discreet plans for including Turkey and 
Bulgaria in its economic clutches. Quite recently 
this German Austro-Hungarian economic union met 
at Dresden and passed the following resolution : 
‘* That those present at the meeting held on November 
29th, 1915, in Dresden, and organised by the Germen- 
Austrian-Hungarian and the Austrian-German Econo- 
mic Union, confirm the resolutions arrived at by these 
associations on June 28th, 1915, in Vienna, in favour 
of an economic alliance between the two Central 
Empires and of community of their commercial 
policy arranged by convention and ensured for a 
long period of time. A uniform foreign tariff is to 
be agreed upon, based on a uniform customs scheme, 
but the customs dues need not be invariably the 
same for both countries. Economic differences are 
to be taken into consideration in mutual intercourse 
by the imposition of compensatory customs dues. 
Preferential customs without community of com- 
mercial policy must, like all other half measures, be 
rejected as inadequate, for the community of interests 
of the Central Empires is not confined to customs 
policy. On the contrary, the changes caused by the 
war are making a common commercial policy ‘a 
necessity. Furthermore, the faithfulness with which 
Turkey and Bulgaria are fighting side by side with 
us opens up new prospects to us and imposes upon 
us tasks which we can only fulfil if we act together.” 

Not only is Germany openly laying broad and deep 
the foundations of a customs and commercial union 
between herself and her allies, in which she carefully 
reserves the dominant position for Prussia, and which 
is, of course, largely directed against England and 
aimed at capturing England’s trade and commerce. 
but she is also clandestinely working in neutral 
countries to involve them in the grip of her cuttle-fish 
tentacles. I do not ask what the British Government 
is doing to place obstacles in the way of these en- 
croachments of Germany, because I am afraid there 
is no hope of any effective measures from it as con- 
stituted at present ; but what I do ask is, what are 
our manufacturers and engineering firms doing ? 
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Turi new books are before us, each of which deals 

with irrigation problems of one kind or another as they 

present themselves to the engineer and agriculturist 
in the United States of America. In no country of 
the world are the problems of irrigation studied with 
more care than in the United States, and the schemes 
of irr:gation, large and small, carried into effect during 
the past decade far surpass in number and magnitude 
works of this nature carried out in any other country. 

For this reason no doubt Mr. Lewis, of the South 


By B. F. Fleming, 
Hall, Limited. 


African Irrigation Department, made the tour of 
investigation in the Western States of America, the 
outcome of which is the publication of an official 
volume describing seventeen of the more important 
modern irrigation schemes which he inspected. The 
volune is well illustrated, the reproductions of photo- 


graplis of many of the works described being particu- 
larly excellent. The only serious criticism we have 
to make in this connection is as to the inconveniently 
smvull scale to which some of the dimensioned drawings 
are reduced, a lens being necessary to read the figures 
and lettering. 


Mr. Lewis does not confine himself to a description 
of the engineering features only of the works visited 
by him, but deals at considerable longth with the 


agricultural aspect of the schemes and also with the 
problems of settlement and administration, which 
have often proved “he most difficult to bring to a satis- 
factory conclusion. The rapid strides made in con- 
nection with irrigation problems in America during 
recent years afford much useful information to other 
countries similarly situated. “From the purely 
engineering point of view, many valuable lessons 
may be learnt, particularly in the methods of con- 
structing high masonry or earthen dams, in the design 
of valves for high dams, and in methods of draining 
seeped lands ; but perhaps even more valuable lessons 
are to be derived from the results of settlement, for 
there is no other country where so much has been done 
to establish by means of irrigation homes for a white 
race in arid or semi-arid regions.” .* Failures 
in irrigation schemes have resulted, not so much from 
bad engineering, as from lack of a proper under- 
standing of the agricultural conditions, and of all 
that is involved in the human aspect of settlement.” 
Several chapters of the volume are devoted to settle- 
ment and irrigation law in the States. The Reclama- 
tion Act and the Carey Act, under which most of the 
important irrigation schemes in the Western States 
have been initiated, are given in appendices, as well 
as examples of rules and regulations. Another chapter 
describes the interesting crop experiments cafried 
out at the experimental station at Logan, in Utah, 
under conditions which, to some extent, are similar 
to those obtaining in parts of South Africa. 

All the schemes described are in the Western States, 
and at elevations varying from below sea level to an 
altitude of 5000ft. above sea level. On three schemes 
the rainfall is below 5in., on three others it is between 
5in. and 10in., and on the majority it is between 
10in. and 15in. Very full details are given by the 
author of the physical conditions affecting the schemes 
such as data of flood, intensity, ‘‘ run-off,’ and sea- 
sonal changes. 

Turning to the engineering portions of the schemes, 
we note that the most interesting of the earthen dams 
described, that at Lahontan, on the Truckee-Carson 
scheme in Nevada, has a maximum height of 124ft., 
and is constructed without a core wall. As to 
masonry dams, Mr. Lewis observes that the arched 
type appears to be favoured even where the width 
of the gorge at crest level is as great as 985ft., and 
where the section is designed to be strong enough as 
#® gravity section. The Arrowrock dam, on the 
Boise scheme in Idaho, is arched in plan, with a radius 
of 662ft., and has a maximum height of 348ft. 6in., 
with a base of 223ft. The crest length is 1050ft. 
The dam is of concrete, and is remarkable for the 
daring nature of the design. The maximum compres- 
sion stress on the concrete is about 23 tons per square 
foot on horizontal planes, and higher on sloping 
planes, which is probably a maximum for gravity- 
scction dams. The highest vertical stress allowed 
in the new Croton and Roosevelt dams of earlier 
date was 16 to 17 tons per square foot. Two very 
\uteresting types of valve design are illustrated by 
several examples. The ‘ Ensign” needle valve is 
used in the Arrowrock, Bellefourche, and other dams. 
it is a balanced valve consisting of a simple hydraulic 
ram, with axis horizontal, and a conical end opening 
and closing the pipe entrance. The pressure of the 
water in the dam tends to open the valve, and to close 
it higher pressure is provided from a tank placed 
“«bove full supply level in the reservoir. The valve 
can be regulated automatically. Another type of 
y valanced valve adopted in several of the latest irri- 
sation works is the ring type, a closing cylinder being 





lowered to seal the open end of a vertical discharge | and more attention each year, and it is estimated that 


pipe, and raised to permit the flow of water into the 
pipe. A similar device has been used in connection 
with more than one dry dock constructed on the river 
Tyne in recent years. 

Space does not permit us to mention more than the 
names of some of the important schemes described ; 
among these are the Bellefourche, in South Dakota, 
with an earthen dam; the Shoshone scheme, in 
Wyoming, with a concrete dam 325ft. high, across 
a narrow gorge ; the Snake River schemes in Idaho, 
and those at Oakley, Fresno, Yuma, Salt Lake, and 
in the Rio Grande district. 

The cost of irrigation in the Western States is no 
small matter, and it is remarkable on how many 
irrigation works the actual cost has exceeded the 
estimate. Drainage adds greatly to the expense of 
ascheme. On large reservoirs failures of contractors 
or untimely floods have frequently added considerably 
to the cost and the expenditure on necessary minor 
structures has been often underestimated. The 
cheapest schemes are usually the oldest, which 
irrigate the easier lands and do not require storage. 
The cost of the reclamation service schemes varies 
from 30 dols. to 70 dols. per acre, and an average cost 
per acre would be about 50 dols. 

Dr. Fortier, who is the chief of the Irrigation In- 
vestigations Section in the U.S. Department of Agri- 
culture, deals in his volume of 257 pages with the 
agricultural side of irrigation under the somewhat 
comprehensive title ‘‘ Use of Water in Irrigation.” 
The volume belongs to the class of text-books, and 
covers a wide field. In the author’s words, “ it aims 
to benefit at least three classes of readers. The first 
comprises the new settlers, and those who are looking 
to the West as a suitable place to establish homes. 
The second includes the irrigation farmers and those 
who are interested in irrigated agriculture ; and the 
third class comprises students in agricultural high 
schools, and in the agricultural and engineering classes 
of colleges and universities. The subject matter is 
confined almost exclusively to the irrigated farm 
and to the problems which confront the irrigator. 
In this respect it is an irrigator’s handbook.” A 
few pages only are devoted to an elementary account 
of pumping plant, wells, and other engineering 
features, but, on the other hand, the author has 
collected in a convenient form just that kind of general 
information and instruction on the agricultural side 
of the subject, not only in reference to the arid lands 
of the Western States, but also in connection with 
soils under other climatic and physical conditions, 
which is so necessary to the irrigation engineer in 
whatever part of the world he may be engaged. 
Naturally, Dr. Fortier relies for the most part on the 
United States for his examples and data, but his 
choice ranges from alfalfa crops in the Colorado to 
market gardening in the Atlantic States, and from 
fruit farming in California to the cultivation of sugar 
cane and cotton on the lands bordering on the Gulf 
of Mexico. 

The author sounds a note of warning to the public 
interested in the construction of works to reclaim 
desert lands. ‘‘ Land agents and others engaged in 
the settlement of these lands have fostered this 
interest by magnifying the importance of such: works, 
and at the same time ignoring the heavy expense 
which has to be incurred by the settler before such 
lands can be made _ productive. 
impressions which have been formed in the minds 
of credulous people by land agents and press agents 
in giving out one-sided information by means of 
circulars, press notices, and illustrated lectures, 
have been the indirect cause of great suffering and 
disappointment among the settlers of irrigation 
projects, and of irreparable loss to capital invested 
in irrigation enterprises.” 

A perusal of the three volumes under notice cannot 
but emphasise this warning, and it is abundantly 
evident that a large amount of money must be 
expended between the time water is ready to be 
delivered and the time when the farm is on a paying 
basis. 

Mr. Fleming, in the last of the three volumes we 
have before us, to some extent fills the blank left in 
the treatment of the subject of irrigation by the other 
authors in that he devotes his attention to under- 
ground water supply and pumping. The examples of 
wells and pumping machinery described are all drawn 
from American practice, but this does not detract 
from the usefulness of the work to engineers and pump 
users as a careful summary of the principles, practice, 
and arrangement applicable to irrigation needs in all 
parts of the world. 

In an introductory chapter the author gives a brief 
summary of the progress made in recent years in 
American irrigation work. The lack of moisture 
over perhaps one-third of the area of the United 
States to an extent which renders irrigation neces- 
sary is, he points out, a sufficient reason for the amount 
of attention now devoted to the subject. The cost 
of irrigation is enormous. Up to 1910 about 
308,000,000 dols. has been spent by private and 
public or quasi-public enterprise in reclaiming the 
14,000,000 acres under cultivation by irrigation in 
the West. This sum had been spent almost entirely 
in connection with gravity methods of distribution, 
but it is significant of the rapidity with which develop- 
ment is proceding in the arid West that the pumping 
of water for irrigation purposes is attracting more 
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250,000 horse-power of pumping engines and motors 
are now engaged in this work. This development in 
the direction of pumping has taken place more 
especially in California in connection with fruit 
farming. “‘ Land irrigated or susceptible of irrigation 
by gravity canals has become in the course of time 
so high in price, or so scarce, or the means necessary 
for gravity irrigation have become so expen ive” that 
there is a steadily growing field for the application of 
pumping methods both on large and small scales. 
“ Beginning in Colorado and extending far into Texas, 
is a vast extent of territory which as. recently as ten 
or fifteen years ago was considered to be practically 
without water supply of any character apart from 
the seasonal rains. Now in this region wells are 
becoming more numerous each year, and gradually 
a vast country is being transformed from a rather 
dubious cattle range—due to lack of water—into a 
country suitable for the habitation of man.” 

On the question of the best distribution and size 
of wells, the author is of the opinion that “it is far 
better to sink a large number of small-sized wells to a 
considerable depth than one large one to the same 
depth, both from the standpoint of expense and 
amount of water yielded. Indeed, the large irrigation 
pumping plant in its most feasible and up-to-date 
form includes a large number of small wells scattered 
over the area to be irrigated, each well pumped by a 
motor operated by electric power transmitted from a 
central power station.” The author’s experience 
is that 1000 gallons per minute is about the largest 
quantity of water it is feasible to pump from individual 
driven wells for irrigation purposes. Mr. Fleming 
devotes most of his space to the consideration of 
centrifugal pumps, and this portion of the work, 
intended more for the pump user than for the designer, 
forms a very clear and useful summary of the subject. 
The illustrations and diagrams are clear and suffi- 
cient, and the chapters contain just the sort of infor- 
mation and advice which the engineer or agriculturist 
in India or the Colonies is likely to need in formulating 
his requirements for pumping plant and appliances 
to be supplied from home. Other chapters .deal 
briefly with such subjects as motive power, recipro- 
cating pumps, well sinking, windmills, reservoirs, 
and cost of pumping. 
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SERIOUS ACCIDENT ON THE NORTH-EASTERN 
RAILWAY. 

At St. Bede’s Junction, near Jarrow, on the Neweastle 
and South Shields branch of the North-Eastern Railway 
a serious collision occurred on Friday last, the 17th inst. 
The number of passengers who were killed is not definitely 
known, but it is believed to be sixteen. The fireman of 
one of the three engines concerned in the collision has 
since died. 

The cause of the accident is best described in the 
following statement issued by the North-Eastern Com- 
pany :—*‘ A heavy goods train was coming up from Tyne 
Dock, assisted by an engine in the rear. In the ordinary 
course of working, this engine leaves the train at St. Bede’s 
Junction, where the Tyne Dock line joins the passenger 
line that runs from South Shields to Newcastle. The pilot 
engine waited opposite the main line to go back to the 
docks, and stood there some time, when the 7.2 passenger 
train from South Shields to Newcastle was signalled and 
accepted by the signalman at St. Bede’s Junction, who 
pulled off his signals, and the passenger train ran into the 
light engine. The derailment threw the leading coaches of 
the South Shields train over to the down line just at the 
moment that an empty passenger train that had been 
conveying workmen to Hebburn was returning to Tyne 
Dock, and this train ran into the débris. We do not know 
what the result of the first collision was, so far as injury 
is concerned, as the second collision occurred so quickly 
after it, but whatever injury there was in the first was 
made much worse by the second. The train immediately 
took fire, and before the passengers could be got out the 
flames were so fierce that the passengers were burned to 
death if they had not been killed before. Only three coaches 
were involved, but the three engines were badly wrecked. 
The leading carriage of the empty train is burnt out, only 
the ironworks being left. The leading carriage of the 
passenger train is burned, but not so badly, and half the 
next coach was also burned. The remaining portions of the 
two trains were undamaged. The road was clear for the 
empty train and there was no chance for anyone to get 
back to stop it, as all the enginemen of the two other trains 
were more or less injured and the whole affair happened 
in a moment.” 

The coroner’s inquest was opened on Monday afternoon 
last, and Colonel von Donop began his inquiry on behalf 
of the Board of Trade on Tuesday. 
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THE MANUFACTURE OF SHELL FORGINGS. 


THE enormous demand for shell forgings has led to the 
introduction of improvements in the methods of produc- 
tion whereby the greatest possible number can be obtained 
in the least space of time. Owing to the wide range of 
dimensions of shells different methods of treatment have 
to be adopted to facilitate handling, but briefly the 
system most generally used is, first, to pierce or punch the 
billet and then reduce or elongate it by forcing it through 
dies until the correct size and thickness is approximately 
reached : both operations being carried out on hydraulic 
presses. If such operations could be carried out with 
mathematical accuracy a great reduction in the cost of 
manufacture of shells would be effected by the elimination 
of subsequent machining operations, but in practice it 
is found that this is quite impossible, and as machining 
is always necessary it is much less costly to remove more 
of the surplus steel by cutting tools than to attempt to 
achieve this end by means of the forging and drawing 
operations. 

A method of producing shell forgings which is widely 
adopted at the present time, and which appears to give 
very satisfactory results has been introduced by the firm of 
John Shaw and Sons (Salford) Limited, Manchester. It 
produces the shell bodies by two operations, punching 
and drawing in one heat, and is illustrated in the accom- 
panying engravings. Fig. 1 is a general view of the type 
of press employed for piercing shells up to any size, as well 
as for drawing cases up to Sin. diameter. For drawing 
shells of larger diameter a press with the crosshead working 
upwards instead of downwards is employed, in order to 
facilitate the removal of the shells when they have passed 
through the dies. Figs. 2, 3, 4, 5 and 6 represent sectional 
views of the punching press for shells of the smaller sizes, 
and in this machine the crosshead works downwards. In 
these drawings A is the punch, which is cooled by a water 
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Fig. 1—HYDRAULIC PRESS FOR SHELL FORGINGS 


spray M, B the receptacle for the billet, which is also 
water-cooled, C a loose base somewhat smaller in diameter 
than B, D a removable guide and stripper for the punch, 
E an ejector rod for removing the shell operated by 
means of rods G and yoke piece F from the moving 
head H which is raised by the lifting cylinders, K and 
L stops for regulating the stroke of the punch, and 
O a horse-shoe shaped cover bolted to the block P. 
The billet is introduced through the open side of the 
cover O into the receptacle B, the removable guide 
and stripper D for the punch is placed in position, and the 
moving crosshead H is forced down by the main ram. Thus 
the billet is punched as shown in Fig. 4, the stroke being 
regulated by the stops K, above mentioned, and the 
thickness of the base of the shell by the adjusting strips L. 
When the crosshead is raised by the lifting cylinders the 
guide or stripper D comes in contact with the inside of 
the cover O, so that the punch may be withdrawn from 
the shell S. The guide and stripper D is taken away and 
the shell is lifted out by pincers or tongs. This completes 
the punching or piercing operation. 

The process of drawing is very clearly shown in the 
sectional views—Figs. 7, 8, 9 and 10. In this part of 
the work the moving head also moves downwards, the 
shell being treated in the same heat after leaving the 
punching press. The dies B are three in number, secured 
in @ block fixed to the table I. They are of different sizes 
internally, the largest being at the top. As the dies be- 
come worn by constant use the topmost one is removed 
and the two lower are raised to enable a smaller one 
to be introduced at the bottom, so that only one new 
block is required at atime. Fig. 8 shows the shell ready 
for drawing, the centre view shows it passing through 
the dies, and Fig. 9 shows the finished shell on the mandrel 
A. The stripper Q is now placed in position through the 
gap under the dies, and the moving crosshead is raised 
by the lifting rams, the shell being thus released from 
the mandrel A. Fig. 10 shows the moving head returned 
to its upmost position and the shell dropping into the 





chute R, from which it is removed by the tongs P. The 
number of shell bodies which can be punched and finished 
in this way varies between twenty and fifty per hour, 
according to their size. The hydraulic pressure employed 
varies from 150 to 250 tons. 

Figs. 11 to 15 are sectional drawings showing the process 
of drawing shells 6in. diameter and upwards. Fig. 11 
shows the base of the shell which has come from the punch- 
ing press being cooled with a jet of water ready for draw- 
ing. The crosshead H of the press in this case moves 
upwards delivering the finished shell at the top of the press 
from which it is led away by means of a chute, thus 
economising manual labour in handling. In Fig. 12 the 
mandrel A is shown screwed into a sliding table T, and 
the shell S is placed in position ready for going into the 
press. The two dies B are separated by an annular ring, 
so that the shell is nearly through one before entering the 
second, which is smaller in diameter. In Fig. 13 the 
sliding table T is shown in its working position ; in Fig. 13a 
the shell is seen passing through the dies ; in Fig. 14 the 
work of drawing is completed and the stripper Q is in 
position ready for removing the shell when the mandrel 
is withdrawn by means of push-back rams. In Fig. 15 
the shell S is shown stripped after passing through the dies. 
It is lifted on to the chute R, which delivers it by gravity 
to any required spot and the stripper Q is withdrawn. 
The table T is drawn out as shown in Fig. 12, and the 
mandrel A cooled by means of a water spray in readiness 
for the next shell. 








ELECTRICAL RAILWAYS.’ 


By Henry Metcatr Hosart, M. Inst. C.E. 
RETROSPECTIVE. 


Durinc the last twenty-five years electricity has been 
employed to a rapidly-increasing extent as a motive power 
fortrains At the beginning of this period the art of manu- 
facturing electricity was in its incipient stages, the supply 
was limited, and the cost was high. The growth of the 
electricity supply business has been very rapid, and 
thousands of miles of railways are so situated as to be able 
to purchase at a very low price all the electricity they would 
require were they to undertake to adopt electric propul- 
sion for their entire traffic. 

Although trains hauled by electric locomotives were in 
regular operation in 1890 on the City and South London 
Railway, the first application of electricity to train haulage 
in America was in May, 1895, when electric locomotives 
were employéd by the Baltimore and Ohio Railroad to haul 
trains through its Belt Line Tunnels in Baltimore. The 
rate at which the electrification of sections of American 
steam railways has grown since that date may be seen from 
the following table :— 


A.—Electrically- 
equipped single-track | B.—Total single-track 
mileage of steam mileage of steam 100 A 
railways in the | railways in the United B 
United States and | States and Canada. 
Canada. 


Year. 


Miles. 
233,000 


es = 





Miles. 
1895 8 


1900 259,000 


1905 307,000 - 


1910 352,000 0.45 


380,000 0.91 


The above figures, however, do not indicate the growth 
of the electric railway industry in America. The greatest 
activity has heretofore related chiefly to independent 
electric railway undertakings not necessarily involving the 
operation of trains. The rapid growth of this business 
is indicated by the statistics in the following table :— 





‘| Nl 
| Total single-track mileage 
| of electric railways in the 
|United States and Canada. motor cars. 


Total number 





Miles. 
1,260 | 5,600 

| 26,000 
43,600 
64,000 
89,600 
100,000 


1890 
1895 
1900 
1905 
1910 


1915 45,000 


Thus we see that in 1915, while the electric railways in 
the United States and Canada comprise an aggregate of 
45,000 miles of single track, the electrically-equipped 
single track mileage of steam railways is only 3460 miles, 
and still constitutes less than 1 per cent. of the total single- 
track mileage of steam railways. 


Rapip DEcREASE IN Cost OF ELECTRICITY. 


The accelerated growth of the electric railway industry 
has been in no small measure a consequence of, and has also 
been a contributory cause of, the continual decrease in the 
cost of manufacturing electricity. It would have been 
impossible twenty years ago to manufacture electricity at a 
cost of much less than 2d. per kilowatt-hour. Ten years 
ago a price of 1d. per kilowatt-hour would usually have been 
the minimum permitting of any profit. At present there 
are electricity supply undertakings which could make a 
profit in supplying electricity to railways in their district 
at but little over 4d. per kilowatt-hour. Indeed, many 
millions of kilowatt-hours have during the past couple of 
years been delivered on the premises of the Butte, Ana- 
conda, and Pacific Railway at a price of 0.265d. per kilo- 
watt-hour, and employed by the railway in the movement 
of millions of tons of ore and other freight. In the electric 
operation of 440 miles of its main line over the Rocky 
Mountains, the Chicago, Milwaukee, and St. Paul Railway 
will pay 0. 260d. per kilowatt-hour for electricity delivered 
to its high-pressure tie-in-line. In both these cases the 
electricity is generated from water power, and the condi- 
tions are exceptionally favourable. 

Fifteen years ago the best available electricity-generating 


Institution of Civil Engineers. James Forrest Lecture. Delivered 
in the absence of Mr. Hobart by Mr. John A. F. Aspinall, M. Inst. C.E. 
? The figures for 1915 include mileage now being electrified. 





sets consisted of slow-speed reciprocating engines direct 
connected to electric generators. A 3000-kilowatt set 
was considered to be about as large as could be used to 
advantage. Such an engine and generator cost some 
£30,000—or £10 per kilowatt. At present 30,000-kilowatt 
steam turbine-driven sets are available at a price consider. 
ably below £60,000—that is to say, the set with ten times 
the output costs less than twice as much. 

Furthermore, while the 3000-kilowatt generating set of 
fifteen years ago consumed some 18 lb. of steam per kilo. 
watt-hour, the present-day 30,000-kilowatt set only con. 
sumes some 12 lb. of steam per kilowatt-hour, i.¢., two. 
thirds as much. The corresponding progress in steam. 
raising plant and condensing plant has also been }y no 
means inconsiderable, and in conjunction with the req iire. 
ment of only two-thirds as much steam and fuel, may be 
roughly taken as at least halving the initial outlay per 
rated kilowatt installed, for these components of an clec. 
tricity manufacturing plant.” 


RetATIvE Merits oF Hypro-ELeEctrRIc AND StE\\ 
STATIONS. 


Developments in hydro-electric installations for manu- 
facturing electricity have been also very satisfactory, hut 
in districts where coal is obtainable at a low price, it is 
rarely possible for a hydro-electric plant to supply clee. 
tricity at a competitive price except for applications with 
a fairly high load factor. The influence of the load factor 
on the relative appropriateness of steam and hyiro- 
electric means of manufacturing electricity is very appreci- 
able, and it is important that it should be understood, 
For a hydro-electric undertaking which is not dependent 
—or but slightly dependent—upon storage water or steam 
reserve, the annual cost of supplying any consumer is 
closely proportional to the kilowatts of his maximum 
demand, and is nearly independent of the quantity of 
electricity which he consumes per annum. For exaniple, 
if a railway’s maximum demand from a typical hy«dro- 
electric station is 30,000 kilowatts, it costs almost as 
much to supply the demand irrespective of whether the 
30,000 kilowatts is required for twenty-four hours a day 
during the entire 365 days in the year, which will amount to 
262 million kilowatt-hours per annum, or whether it is only 
required for, say, one-tenth of the time. In the latter case 
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Fig. 1—COMPARISON OF STEAM AND HYDRO-ELECTRIC 
STATIONS 


the cost per kilowatt-hour would be nearly ten times as 
great as in the former case. But in a coal-burning gene- 
rating station the annual outlay for fuel is fairly propor- 
tional to the total number of kilowatt-hours consumed per 
annun, and with coal at anything more than an exceed- 
arbor price, the outlay for the coal will be quite a sub- 
stantial percentage of the total cost of manufacturing the 
electricity. The very low initial cost per kilowatt of large 
modern electricity supply stations employing steam tur- 
bines, contributes largely to bringing this about. The 
price for electricity manufactured in a coal-burning station 
is consequently much less controlled by the maximum 
demand, and much more controlled by the quantity of 
electricity consumed in a given time than in the case of a 
hydro-electric undertaking. While all outlays for water 
storage or steam reserves for a hydro-electric undertaking 
tend to increase the influence of the total kilowatt-hour 
consumption on the cost, there can be very liberal provi- 
sions of this kind without materially impairing the correct- 
ness of the proposition that a high load factor will permit 
of effecting a greater reduction in the cost of manufacturing 
electricity—as compared with the cost of the same quantits 
of electricity but of low load factor—in the case of a hydro- 
electric station than in the case of a coal-burning generating 
station. 

On various oceasions engineers have drawn attention to 
this distinctive difference between hydro-electric and steam 
electric generating stations. The arrangement of the 
curves in Figs. 1 and 2 was suggested by data given by 
Mr. Henry Flood, jun., in a paper entitled ‘* Hydro- 
Electric Development.’’* The curves are based on appro- 
priate assumptions as to the first cost of a hydro-electric 
station and a transmission line to the desired district in 
the one case, and of a steam station located in that district 
—and hence not requiring a transmission line—in the other 
case. It will be seen that while the fixed charges are much 
lower than the operating costs for the steam undertaking, 
the reverse is the case for the hydro-electric undertaking. 
This is in accordance with the well-known attributes of such 
undertakings, and requires no comment. The two curves 
of the total eost of electricity in Fig. 1 are brought together 
in Fig. 2, from which it is seen that while, for very low load 
factors, the steam undertaking can supply electricity at 
the lowest cost, when we come to load factors above 0.20 
the hydro-electric undertaking has the advantage, and that 
for unity load factor the hydro-electric undertaking can 





* In this connection, reference should be made to a paper by Messrs. 
Stott, Pigott and Gorsuch, entitled ‘‘ Present Status of Prime Movers, 
~ — at page 953 of the “‘ Proc.,’’ Am. Inst. Elec. Engrs. for 

une, 1914, - 


4 This paper was read at Schenectady on May 7th, 1915, on the 
occasion of a joint meeting of the Eastern New York Section of the 
National Electric Light Association and the Empire State Gas and 
Electric Association. Mr. F, G. Baum also elaborates the distinction 
in the course of a paper, entitled “ Class Rates for Electric Light and 
Power Systems or Territories,’ published at page 485 of the ‘ Proc.,’ 
Am. Inst. Elec, Engrs. for April, 1915. 
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PUNCHING AND DRAWING SHELL CASES 


Fig. 3. 
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Fig 9. 



































Figs 2-6. Sectional Views of Vertical Shell Punching Press. 
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Figs ll-15. Process of Drawing Large Shells on Vertical Press. 
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supply electricity at practically half the price attainable 
with the steam undertaking. While every case requires 
a separate analysis, it may be said that the curves in 
‘igs. 1 and 2 are thoroughly typical. Since an extensive 
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electrically operated railway will have a fairly good load 
factor, the curves indicate one reason for the remarkable 
progress which has already been made with railway elec- 
trification in countries which are rich in water power. 


THE Cost OF 
ELECTRIC 


ON 
STEAM 


INFLUENCE OF THE FuELt Cost 
MANUFACTURING ELECTRICITY IN 
GENERATING STATION. 
The total cost of manufacturing electricity may con- 
veniently be considered as made up as follows® :— 
r ( Fuel 
Production — Oil and stores 
costs Wages and salaries 
( Repairs 
( Interest 
_ Rates and taxes 
Insurance. 
| Amortisation 
\Administration costs 
It is desired to set forth the effect exerted on the total 
cost by variations in the fuel cost, all the other component 
costs remaining unchanged. Consequently, -for the above 
scheme of segregation of costs we shall substitute the 
following :— 


Total cost of electricity at out- 
going cables from generating < 


station Investment 


costs 


‘Fuel component of production costs. 

Remaining components of production 
costs, plus investment costs, plus 
administration costs. 

This has been worked out for a 150,000-kilowatt generat- 
ing station equipped with five 11,000-volt, 50-cycle, 1500 
revolutions per minute, three-phase, steam turbine-driven 
generating sets, each with a continuous rating of 30,000 
kilowatts at unity power factor. Thestation has a favour- 
able location as regards an ample supply of circulating 
water, and as regards low cost for land and buildings. The 
fuel has a calorific value of 14,000 B.Th.U. per pound. 
The load factor at the generating station is 0.50. 

For such conditions representative figures for the costs 
per kilowatt-hour of output from a modern generating 
station for various fuel costs are shown in the following 
table :— 


Total cost of electricity 
at outgoing cables from- 
generation station 


| Total cost per 
Allremaining | kilowatt-hour of 
costs per electricity as 
kilowatt-hour. |delivered from the 
|\generating station. 


Cost of Fuel cost 
fuel 


_—*iper 
per ton. kilowatt-hour. 





d. 
0.038 
0.056 
0.075 
0.094 
0.112 


d. d. 
0.190 0.22 
0.190 0.2 
0.190 0.2 
0.190 0.2 
0.190 0. 





It is interesting to note that increasing the price of fuel 
three-fold, namely, from 4s. per ton to 12s. per ton, in- 
creases the cost of the electricity, under these conditions, 

2 
by 33 per cent., since 0.302 = 2.28. 
4 ; 0.228 
influence of the cost of fuel will obviously be less, the 
greater the aggregate of the remaining cost. For a gene- 
rating station located in or near a large city the greater 
cost for land and buildings alone might occasion a 100 per 
cent. increase in the sum of all costs other than fuel, so that 
while with fuel at 4s. per ton the electricity would cost— 


0.038 + 0.380 = 0.418d. per kilowatt-hour, 


The percentage 


the cost with fuel at 12s. per ton would be— 
0.112 + 0.380 = 0.492d. per kilowatt-hour, 


or an increase of only 18 per cent. in the cost of electricity 
with a three-fold increase in the price of fuel. For 8s. per 
ton the cost would be— 


0.075 + 0.380 = 0.455d. per kilowatt-hour. 


The limitations of the present paper will only permit of 
touching briefly on the additional costs associated with the 
transmission of electricity over considerable distances, 
although this is a very important factor in the application 
of electricity to the working of main line railways. 

If the output of the 150,000-kilowatt generating station 
above considered is transmitted by overhead conductors 
to an average distance of 100 miles, the additional invest- 
ment costs associated with the step-up and step-down 
transformers and the transmission line, together with the 
operating costs for these links in the system, will add about 
0.18d..to the cost per kilowatt-hour, delivered at the 
100 miles distant low-pressure terminals of the step-down 
transformers, if the load is transmitted over ten different 
routes, and consequently sub-divided amongst ten separate 
transmission lines from the generating station, each 
transmission line comprising six conductors carried on 





steel towers. But if the entire quantity of electricity were 
to be transmitted 100 miles en bloc over six conductors 
carried by a single line of steel towers, the increase in cost 
would only be of the order of 0. 08d. per kilowatt-hour. 
Reverting to the costs of electricity at the generating 
station with fuel at 8s. per ton, which have already been 
set forth as ranging from 0.265d. to 0.455d. per kilowatt- 
hour, and adding these transmission costs we have :— 





Cost per kilowatt-hour delivered from the 
| low-pressure terminals of the 100-miles 
istant step-down transformers. 


Cost per kilowatt- 
hour of 0.5 load 
factor, unity power | 
factor electricity at 
the 150,000-kilowatt. | 
generating station, 


with 
fuel at 8s. per ton. 


Transmission over 
ten independent 
lines of towers. 


| Transmission en bloc. | 





d. 
0.345 
0.535 


d. 
0.265 
0.455 





It should be evident that in other than an involved 
analysis, which would be quite beyond the scope of the 
present paper, it would be out of the question to give more 
than the above broad indications of the order of magnitude 
of the costs under the various conditions which occur in 
dealing with railway electrification undertakings. 

Higher load factors reduce the investment costs and con- 
sequently also the total cost. The transmission of smaller 
quantities of electricity is associated with higher costs. 
Loads with a lagging power factor, unless compensated by 
loads with a leading power factor, can only be supplied at 
an increased cost. Every additional transformation of 
pressure, periodicity, or kind, of electricity increases the 
cost. 


Loap Factor anp Diversity Factor with ELectric 
LocoMoTIVEs, 


To obtain a high load factor with electrically propelled 
trains, it becomes necessary either to have a dense service 
or else to extend over a large mileage of track. By either 
expedient the object is accomplished of averaging the 
widely varying individual consumptions of many electric 
locomotives. Even if the average consumption of an 
individual electric locomptive may, during several hours in 
service, only amount to, say, 15 per cent. of its maximum 
consumption during those hours—that is to say, even if 
its individual load factor is only 0.15, the combined aver- 
age consumption of, say, thirty such locomotives will 
have a load factor more of the order of, say, 0.60. If the 
thirty locomotives are all supplied with electricity from 
one source, the cost of the electricity will be that corres- 
ponding to the combined load factor, which in the above 
example has been assumed to be 0.60. The ratio of the 
combined load factor of the thirty locomotives to the 
average of their individual load factors is termed the 
‘diversity factor.” In our example the diversity factor 
is (o-y3) = 4-0 

0.15, 

Representing by 15 the average consumption of the 
single locomotive, then its maximum consumption is 100. 
The average consumption of the thirty locomotives is 
(30 5) 450, and their maximum consumption is 


450 ive 7 Ke: . 
0 ~) 750, or only 7.5 times the maximum consump- 
-0 


tion of a single locomotive. 

consumptions of the thirty locomotives is (30 
" A ss : 3000 

3000. The diversity factor of the system is ( - “ ) 


sou 


The sum of the maximum 
100) 


4.0. 


One of the most important attributes of the electric 
locomotive system of propelling trains relates to the ability 
to take scientific advantage of the diversity factor of a 
system comprising many locomotives in providing a high 
resultant load factor and to secure economies incident 
thereto. In fact, the resultant load factor of the railway’s 
load will combine with the resultant load factor of the 
loads of other consumers to yield an ultimate resultant 
load factor at the generating station which will usually be 
appreciably better than the railway’s own load factor. 
Consequently, a railway rarely manufactures its own 
electricity for its own exclusively railway load, at so low 
@ cost as that at which it can be manufactured by an 
electricity supply company whose system comprises the 
loads of other large consumers. 


(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


CONTRACTORS AND ENGINEERS. 


Srr,—The interesting article in your current issue raises no 
new question. It is not remarkable that a contractor should 
be ruined because he was unable to do the impossible. In our 
law courts such things happen daily. 

The printed general conditions which most contractors have 
to sign, if they wish to do any business, are used by the weak 
engineer as a prop, by the incompetent as a screen, and by the 
blackmailer as a weapon of extortion. They are well known as 
the ‘‘ club clauses,” used for bludgeoning the contractor if he 
fails to fork out a solatium. 

The most perfect types of “club clauses ”’ are always to be 
found in municipal contracts, and they are imposed whenever 
possible either in a large contract for water supply or a simple 
order—by competitive tender, to give a spurious appearance 
of honesty—for a mangle for the workhouse laundry. The 
contractor—if by sitting up at night and working on Sundays 

6 The following are approved definitions of the terms “‘ load factor ” 
and “ diversity factor” :—*‘ The load factor of a machine, plant or 
system is the ratio of the average power to the maximum power during 
a certain period of time. The average power is taken over a certain 
period of time, such as a day, a month, or a year, and the maximum 
is taken as the average over a short interval of the maximum load 
within that period: In each case the interval of maximum load and the 
period over which the average is taken should be definitely specified, 
such as a ‘ half-hour monthly’ load factor. The proper interval and 
period are usually dependent upon local conditions and upon the 

urpose for whieh the load factor is to be used.’’—Standardisation 
Rules of Am. Inst. Elec. Kngrs., Edition of July Ist, 1915, page 12. 
“The diversity factor is the ratio of the sum of the maximum power 
d ds of the sub-divisions of any system or parts of a system to the 


? 





5 See paper, entitled “‘ Standardisation of Method for Determining 
and Comparing Power Costs,” by H. G. Stott and W. S. Gorsuch, at 


page 1619 of Vol. xxxii. of “* Trans.,”” Am. Inst. Elec. Engrs. 


maximum demand of the whole system or of the part of the system 
under consideration, measured at the point of supply.’’—Standardisa- 
tion Rules of Am. Inst. Elec. Engrs., Edition of July Ist, 1915, page 13. 





he finds time to read them through—will find that he is ro. spon 

sible for every error or omission that the engineer can make down 
to mistakes in setting out made by the “engineer” \; his 
assistants. Should he fail in satisfying any desire of the envineer 
openly expressed or nourished in secret, he will find that |,.. can 
get justice only after exhausting the rateable value <j the 
district. Thousands of pounds will be cheerfully spent in carry. 
ing him from court to court until the “‘ refresher” for };j own 
counsel is refused by his bankers. After which he gets sommwhat 
cheaper justice at the expense of his creditors in the Court of 
Bankruptcy. If he yields, and gives the blackmail, whe: |)or jt, 
be a bribe pure and simple or only a yielding of his rights a. his 
coin to cover up the mistakes of the engineer, he is face:' with 
the risk of imprisonment in the first case and with fin. icial 
loss in the second. The attitude of the Courts is well i pre. 
sented by your contributor. The victim will generally jing 
that sooner or later in the proceedings, he is defeated on u ) int 
of law which could: have been just as easily settled befor, ay 
expensive hearing as after it, but which would not in tha) case 
contribute quite so handsomely to the legal income. 

After an extensive experience, I am reluctantly for 
admit that no remedy is in sight. I do not expect the sli 
help from the professional institutions, . Legal reform: 
not likely to appear in view so long as we select our rulers , 
exclusively from the legal profession—or, rather, allow t} 
select themselves. Every attempt so far to form a cont: 
protection association has failed. 

Independent arbitration is frequently more expensiv: 
law—the same gang of solicitors, and counsel, and profe 
witnesses fattening on it. But it is better than having thy 
neer himself as judge in his own case, The only hope i 
Christianity may some day be introduced into this cowntry, 
and that the clause “‘ Do unto others as ye would that they 
should do unto you” may be adopted as a sub-section to 
clause 349. The first remedy that lies in the hands of Go) ern. 
ment woitid be to have only competent. engineers for ):hlic 
works and pay them well, and then perhaps the sea-lu. yer 
type that relies on his general conditions instead of his own 
skill and knowledge would become less common. 

December 18th. *“ CLAUSE 350),” 
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“THE TAX COLLECTOR.” 


Srr,—In your interesting leading artigle concerning British 
industry after the war, and your remarks.on Mr, Barker's su: 
tions about “ Americanising ” British ifidustry by the use of 
more horse-power per man, you have surely involved yourself 
in a little self-contradiction which, if straightened out, would lead 
to quite different conclusions from those you arrive at. After 
quoting Mr. Barker’s conclusions that the American workiian 
produces three times as much as the British workman, you say 
that this cannot be true because a country which could do this, 
other things being equal, could undersell all other countries, and 
as America cannot do that, you are sure there must be a fallacy 
somewhere in Mr. Barker’s conclusions. Having said this, you 
immediately destroy your own argument by saying that labour is 
three to four times as costly in America as here. Since la}our 
is the root of all costs and the limiting factor in a nation’s pro- 
ducing power, and while American labour is three to four times 
as costly as British labour, and yet on the whole America manu- 
factures about as cheaply as Great Britain, does this not prove 
that the American workman does produce about three time~ as 
much as the British workman ? Anyone acquainted with the 
difference in the scale of British and American wages must come 
to the same conclusions as Mr. Barker, who reaches the goal by 
more complicated statistics. 

There only remains the question of the reasons for the greater 
American production. Undoubtedly more horse-power per man 
plays its part, but probably an equally important cause is the 
firmly rooted belief of the British workman that his duty to 
himself and his fellows requires him to produce as little as pos- 
sible. This is why efforts at ‘‘ Americanising ” British factories 
have failed ; and the education of the British workman out of this 
fallacy must be the first step in any successful improvement of 
the national efficiency. 

If the war had not come to shake the nation to its founda- 
tions, it might have been impossible to arouse the country from 
its growing backwardness in per capita production, until irre par- 
able damage had been done to our industrial position in the world. 
Let us hope the war and the tax collector will bring the needful 
change, and,the general realisation that the best interests of all 
require the greatest possible production per man. 

If Britain were to treble its producing power per man and to 
treble its wages, there would no change in prices, but the 
national and individual wealth would be three times greater. 
Think of the potentialities, rightly applied, in transforming the 
industrial cities and the lives of the workers. America with its 
polyglot population, enormous wastefulness, carelessness of the 
lives and health of its workers, and corrupt municipal politics, 
has made poor use of the chances given her by her more efficient 
industry, Sat we know that we Britains, given the producing 
power would not waste the wealth required. 

Airdrie, Scotland, Cuar.es P. BurGem. 

December 17th, 1915. 

{If Mr. Burgem will read our words ¢losely, he will notice that 
we said “ three times as much money value for its labour,” and 
he will see that we refer to figures for the “‘ wholesale value ” of 
the goods produced per worker in America. The figures given 
were taken from Mr. Barker’s article, and it is obvious that all 
labour costs have been included. Mr. Barker can mean no less 
than, that, in spite of wages three or four times as high, the whole 
sale value of goods produced per worker in America is three times 
as great as in Great Britain. This we take the liberty to doubt 
or at least, ask if it be so, why does not America undersell the 
world ?—Epb. Tue E.]} 


ves. 


SEARCH LIGHT BEAMS. 


Srr,—On one of the rare clear evenings we have had lately, | 
watched the search lights at practice in a large uninterrupted 
expanse of sky, and was much struck by the fact that the beam 
appeared to be curved. As the operator swung the lantern the 
beam gave the appearance of being bent and pivoted at its two 
ends. Can any of your readers tell me if this is merely an 
optical illusion or if the refraction of the atmosphere is suffi- 
cient to cause considerable curvature of the beam? It looked 
to me as if the operator, in order to illuminate a far distant 
object, would have to direct his lantern considerably above 
and possibly to one side of it, because there is no obvious reason 
why refraction should take place all radially to the centre of the 
earth. OBSERVER. 


December 20th. 








Cryton Prumpaco.—At the end of last year the important 
plumbago mining industry in Ceylon was suffering very severely 
from the loss of the German and Belgian markets and from other 
causes connected with the war, and steps were taken by the 
Imperial Institute to induce users of plumbago in the United 
Kingdom to buy the whole of their supplies from Ceylon instead 
of partly from Ceylon and partly from foreign countries, as 
previously. Recent statistics indicate that progress has already 
been made in this direction, forit is significant that the percent- 
age of Ceylon plumbago exported to the United Kingdom during 
the first ten months of the present year is considerably greater 
than in 1913. Moreover, the total exports to this country from 
January to October this year are more than double those of the 
corresponding months in 1914, and, in addition, Russia is a large 


new purchaser, 
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PROVINCIAL LETTERS. 


SHEFFIELD. 
(From our own Correspondent.) 


Munition Makers’ Christmas Holiday, 


EXCELLENT progress in the manufacture of 
munitions has been made during the past twelve months, 
and it must be borne in mind that, however great the 
volue of munitions is now, it is increasing every day. 
Under these circumstances, in the Sheffield district the 
question of granting munition workers a really good 
break at Christmas was discussed some little time ago, 
with the result that it was decided in most cases to close 
from Friday noon until Wednesday morning. 


dows 

This will give the employees four clear days—a break 
which they have been contemplating with a considerable 
amount of satisfaction. There have been many very 


regrvitable cases of default brought before the local 
munitions tribunal, but on the whole the men have worked 
spk ndidly—in these days one ought to say, I suppose, 
men and women, because the latter employed in the 
munition works now number many hundreds. The year 
has been a very trying one for all concerned, and the 
holidays at Easter, Whitsuntide and August were limited 
to the smallest possible periods. Overtime has been 
worked every week ; double shifts have often had to be 
undertaken through men falling out of their place from one 
cause or another, and, generally speaking, a break of the 
kind now afforded is almost essential if the present 
high pressure is to be maintained. To my mind, it only 
points the need of one day’s rest in seven. If that could 
be established for all the munition factories, workers 
could, if necessary, continue for an indefinite period 
without any set holiday, whilst the strain of a seven-day 
week makes that quite out of the question. The Christmas 
steppage will enable much of the machinery to be over- 
hauled. Like human beings, machinery needs a rest and 
attention occasionally, though care should be taken that 
the men employed on this work have an equivalent holiday 
afterwards. After to-day, therefore, work at the great 
steel establishments here ceases, as a rule, until Wednesday 
morning. 
A Chance for Traffic Congestion. 


There is another direction in which this Christmas 
stop should result in a benefit. Railway traffic is horribly 
congested. Those who looked for an improvement have 
been disappointed. Things have become even worse 
than when I referred to this subject a few weeks ago. 
Is it quite impossible to organise traffic on the railways 
in the same spirit in which the Ministry of Munitions 
has tackled the question of steel works output ? Why 
not a Ministry of Railways, to which the country might 
look for some solution of the prevailing difficulties ? 
Matters are realiy becoming very serious now, and unless 
some such step is taken, and soon, the congestion will 
increase. As it is, the arrival of materials for which 
manufacturers are waiting is often so delayed that at a 
time like this, with not a moment to waste, whole depart- 
ments have to stand, whilst in certain instances firms state 
that they are in perpetual fear of having to stop furnaces 
or machinery or both for want of material, the delivery 
of which is long overdue. The local officials, I believe, 
are doing their very best under the conditions, but I 
cannot help feeling that the fault lies in part with the 
general policy and methods of the big railways. The 
spirit of competition does not now exist, so that there 
seems every reason for the fullest co-ordination between 
the companies in the interests of manufacturers, who are 
making such exertions on behalf of the country. At 
present those exertions are handicapped severely by 
delayed traffic and the want of a proper system by means 
of which manufacturers may know each morning by which 
routes goods may with certainty be dispatched or received, 
and approximately what tonnage can be dealt with. 
From what one can observe, there is a prodigal waste of 
skilled railway labour. One firm mentioned that a railway 
official of considerable standing in the goods traffic depart- 
ment of a main line serving Sheffield called at its office, 
some three miles fully from the company’s local head 
offices, to collect the balance of an account—sixpence ! 
Could not some very junior member of the staff have 
been sent for that sixpence, if it was really necessary 
to send for it at all, and the official have been employed 
in some way that would have done a little toward produc- 
ing order out of the existing chaos? That is just one 
instance, and I should be probably fully justified in 
believing that it is one of many that go to prove that 
with all their organisation the railways stand badly in 
need of organising in a sound, practical manner, so that 
the very best traffic service may be given to manufac- 
turers, instead of almost the worst. Things may, however, 
he temporarily benefited by this long Christmas stop in 
the munition works. It will give the companies a chance 
to clear off some of the arrears. 


The Wagon Pooling Rumour. 


Whilst on the subject of railways, there is another 
matter which is very much exercising Sheffield firms 
which happen to own private wagons. Since my previous 
letter representatives of these firms have met to protest 
against the rumoured Government proposals to pool all 
such wagons, and the following resolution was carried 
unanimously :—‘* That this meeting regards with the 
deepest concern the proposals that all privately owned 
tailway wagons should be pooled, and desires to place 
on record its opinion that any attempt to interfere with 
the statutory rights of private owners to supply their 
own rolling stock would render it impossible for them to 
secure and maintain adequate supplies of coal during 
the present crisis.””’ The meeting was held on the Sheffield 
Exchange. It was contended that the reason there were 
privately owned wagons was the same one that accounted 
for railway companies’ wagons being marked ‘ loco.” — 
ensure adequacy and promptitude with regard to supplies. 
Private owners had had a good deal to put up with, and 
there were matters about which complaints had been 
made for the past seven years. No one of them desired 
to embarrass the Government in any way, but it would, 


it was urged, be impossible for owners to carry out their 
work if the rumours they had heard were substantiated 
and the railway companies’ proposals were carried into 
effect. One speaker, referring to the visit of a deputation 
of wagon builders to Sir Richard Redmayne, Secretary 
of the Coal Organisation Committee of the Board of 
Trade, said Sir Richard did not appear to know very much 
about wagons, and seemed impressed by the fact that 
50,000 more tons of coal were going to London by rail 
than at this time last year. Those who were at the head 
of affairs had little real knowledge of the position. Very 
large numbers of wagons are privately owned here, one 
firm represented at the meeting having 800, and it is felt 
that any pooling will mean an immediate reduction of 
the facilities provided by private capital. 


Round the Works. 


Notwithstanding the extensions and new build- 
ings completed during the year now closing, as one looks 
round the district it seems as if even more additions to 
the facilities for turning out munitions are almost ready 
for the installation of machinery, included amongst the 
new structures being some huge works. All this activity 
and expansion means an enormous demand for lathes 
and machine and other tools. Makers of these things are 
running at tremendous pressure, though it is an absolute 
impossibility to fill anything like the orders that are being 
literally thrown at manufacturers. High-speed steel 
firms are bearing the brunt, but by securing a few more 
men and otherwise manceuvring additional furnaces 
have been got going, thus increasing the output somewhat. 
But, even so, it is very much behind requirements, which 
could be more nearly met if the rolling and hammering 
of ingots and billets could be by any means facilitated. 
One of the leading features of the lighter branches of the 
steel trade is the abnormal activity of the cutlery industry. 
For a long time now Government orders have been pouring 
into the city, millions of knives, forks, spoons, &c., being 
in hand. It has been a complete surprise, too, that the 
electro-plating trade should have made the splendid 
recovery that it has done. It was one of the first to feel 
the effects of the war, and being more or less in the nature 
of a luxury, it was feared that the slump would continue 
whilst hostilities lasted. Indeed, very many persons 
engaged in this industry abandoned it for munition work, 
though not long afterwards the silver rolling™mills were 
themselves busily employed in a certain class of light 
munition requirements. Aeroplane and armoured car 
steel is an active branch of Sheffield trade, and a large 
quantity of light armour plate is being made. 


Pig Iron and Billets. 


Common irons are now largely sharing in the 
upward movement of pig iron generally, and whilst very 
little basic iron is moving locally, Lincolnshire makers 
are firm in their quotations for foundry and forge round 
about 83s. 8d. delivered Sheffield. Derbyshire makers 
now want 80s. for foundry. At least, that is the figure 
some are asking, and actual business has been done at 
only 2s. or 3s. lower. East Coast mixed numbers have 
been sold at as high as 137s. delivered, but some makers 
will not discuss business except at 4s. above that level. 
The latter would be about the general figure for West 
Coast Bessemer mixed numbers, and special low phosphorus 
qualities are still in the region of 158s. to 160s. delivered. 
Very poor supplies of billets are coming from the States 
or Canada, both of which countries are themselves badly 
in need of them, but contracts for delivery over the 
second half of next year will have a better chance. Locally, 
basic billets are practically off the market, and even acid 
billets are none too easy to buy, values in all cases being 
very firm and the demand strong. A few billets have 
come to hand from the Cleveland district, and a little 
business has been done lately in Lancashire and Lincoln- 
shire makes at round £12. 


Fuel. 

Steel works here have been endeavouring to 
secure reserve supplies of steam coal, but it is by no means 
easy to do so now; in fact, the lessened output is very 
plainly restricting the market, and practically nothing 
is available for open business. This difficulty, however, 
will be, it is still believed, relieved considerably by the 
limitation of shipments. Accommodation lots, where 
available, command advances without much effort, and 
in all cases values are held with no difficulty. Gas 
fuels are being shipped fairly freely to French ports and 
to inland works. A large tonnage is going away on con- 
tract account. Collieries can hardly be induced to quote 
for spot lots, although there are- many inquiries in the 
market. Best South Yorkshire steam hards quote 16s. 9d. 
to 17s. 9d.; best Derbyshire, 16s. 9d. to 17s. 3d.; second 
quality, 15s. 6d. to 15s. 9d.; and steam cobbles, 15s. 6d. 
to 15s. 9d. per ton at pit. Blast furnace coke is firm at 
23s. 6d. to 24s. per ton on rail at ovens. Special coke 
for crucible melting now commands from 37s. to 40s., 
which figures compare with 25s. to 26s. just before the 
war commenced. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Wednesday. 
Prices: A Comparison. 


Ir can safely be said that the times are “‘ out 
of joint’ so far as the iron and metal trades are con- 
cerned. Owing to the world war, there has been for over 
a year a very unsettled feeling. The course of trade has 
been greatly influenced by the Government's action in 
taking over works in Lancashire for munitions and allied 
products. In every direction, where makers have been 
free to sell surplus productions, prices have ruled much 
higher than at the opening of the year, as will be seen 
from the analysis given below. For the sake of comparison, 
the 1914 closing price of each commodity is given in 
parenthesis. Pig iron: Derbyshire, 82s. (64s. 6d. to 
65s.) ; Middlesbrough, open brands, 87s. (67s. to 67s. 6d.) ; 
West Coast hematite, 137s. 6d. (92s. 6d.); East Coast 





hematite, 135s. to 137s. 6d. (92s. 6d.)—both f.o.t. Finished 


iron: Bars, £13 15s. to £14 (£8 15s.) ; Lancashire hoops, 
£15 to £15 10s. (£9 7s. 6d.); Staffordshire ditto, £14 to 
£14 10s. (£9 7s. 6d.) ; sheets, £14 5s. (£9 12s. 6d.). Steel : 
Bars, £17 (£8 15s. to £9) ; hoops, £15 to £15 5s. (£8 17s. 6d.) ; 
plates for tank, girder and bridge work, £11 15s. to £12 
(£8 10s. to £8 15s.) ; cold-drawn steel, £22 (£11 to £11 10s.) ; 
English billets, £11, minimum (£6 10s.). Copper: Sheets, 
strips, &c., £112 (£84) per ton; rods, £112 (£84); tough 
and best selected ingots, £96 (£69). Copper tubes, 14}d. 
(11d.); solid-drawn brass tubes, 14d. (9}d.); condenser 
tubes, 154d. (10}d.); condenser plates, 14d. (8}d.) ; 
rolled brass, 134d. (8}d.); brass turning rods, nominal 
(84d.); brass wire, 13§d. (9d.); rods, nominal, (84d.). 
Sheet lead, £35 10s. (£24 10s.). English tin ingots, £171 
(£175 to £176). 


Engineering Trades Employers’ Association. 


Councillor F. J. West, of West’s Gas Improvement 
Company, Limited, has been elected President of the 
Manchester District Engineering Trades Employers’ Asso- 
ciation, to succeed Mr. Collingwood, or the Vulcan Foundry, 
Newton-le- Willows. 


Manchester Association of Engineers. 


At the quarterly meeting of the members of 
the above society, held on Saturday last, as a mark of 
appreciation of his services the salary of the Secretary, 
Mr. Frank Hazelton, was increased by £50 per annum. 
In view of the extra cost of living at the present time, a 
recommendation was also made that the Council should 
give favourable consideration to an increase in the super- 
annuation allowances of the several old members. After 
the formal business of the meeting had been concluded, 
the remainder of the evening was devoted to an informal 
discussion, one of the subjects that was debated being 
the employment of women in engineering workshops and 
its probable effects after the war. Mr. F. Etchells started 
a discussion on deep boring tools by illustrating and 
describing an ingenious tool and holder which he is success- 
fully employing on lathes for boring long holes in connec- 
tion with gun work. The discussion brought out some 
valuable information in connection with this class of 
operation concerning the best means of lubricating the 
cutting portion and getting rid of the chips. Mr. Gass 
contributed to the discussion by means of a description of 
a tool for a similar purpose which his firm is successfully 
employing. 


Sir Henry Roscoe. 


A good number of engineers in this district will 
regret the death of Sir Henry Roscoe, who for many years 
filled a very prominent post at the Owen’s College as 
Professor of Chemistry. Professor Roscoe succeeded 
Professor Frankland to the Chair of Chemistry at Owen’s 
in 1857, when the fortunes of that institution were at a 
very low ebb and students few, and everybody recognised 
that he did more to make the College a success than any 
of his contemporaries. The creation of the Chair of 
Physics was largely due to his initiative in 1870, and in 
1875 he had much to do with the movement which resulted 
in the conversion of the College into the University of 
Manchester. Professor Roscoe was elected pro-Vice- 
Chancellor of the University from 1880-1886 and Chair- 
man of Convocation from 1881-87. In the year 1881 he 
was made a member of the Royal Commission on Technical 
Education, and it was as a reward for his services in this 
direction that he received a Knighthood in 1884. Soon 
afterwards he took up party politics and was elected in the 
Liberal interests as member for South Manchester until 
he was defeated in 1895 by the Marquess of Lorne. 
Amongst other work, he carried out some highly important 
research work in connection with vanadium, and placed 
the chemistry of this element on a new basis. As a teacher 
of chemistry, Roscoe was peculiarly gifted. He had a 
happy manner of explaining his subject which is not 
common to professors. . 


Liverpool Engineering Society. 


On December 15th a paper was read before the 
above Society by Mr. C. E. Jones on ** Electrical Machi- 
nery for Ship Use.”’ The author divided his subject into 
several sections: Main generating plant; three-wire 
generators and distribution; insulation; bearings ; 
terminals; and deck machinery. He said the electric 
motor may now be found replacing the steam engine for 
power purposes in every department of the ship, and in 
numerous cases where the steam engine had not or could 
not be suitably adopted. In the engine-room all kinds of 
auxiliary machinery may be driven by electricity, viz., 
pumps, refrigerators, turning gear, lifting gear, forced 
draught and ventilation fans, steering gear, ash hoists, &c. 
On the decks, winches, cranes, capstans, lifeboat gear, 
passenger, baggage, stores and luggage lifts were electrically 
operated. Mention was made of the advantages derived 
from the use of electricity, such as absence of vibration 
and noise, small space required and the absence of steam 


piping. 
The Engineer and the Chemical Industry. 


At the last meeting of the North-Western 
section of the Junior Institution of Engineers a paper on 
the above subject was given by Mr. T. R. Wollaston. 
Mr. Wollaston gave the opinion that the engineer and 
chemist could not be combined in one man, believing that 
while the engineer applied mathematics to tangible solid 
matter and depended upon proportion, the chemist 
required a more perfect faith in memory and ability 
to reason in terms of atoms, molecules, ions, electrons, &c., 
of which there might be no tangible existence. Also 
while the engineer did not approve of small-scale experi- 
ments, the chemist was almost forced to use them 
before working on a commercial scale. The chemical 
engineer must therefore realise the significance of and 
provide efficient machinery for the reproduction on a 
large scale of the laboratory hand-shakes to test tubes, 
&e., also for the obtaining of uniform temperatures, 
within close limits, for the various processes. During the 
discussion, Dr. Ormandy stated that the chemist and 
engineer required wide knowledge to allow them each to 
understand the requirements and difficulties of the other 





and thus to co-operate. The prospective chemical engi- 
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neer required therefore in addition to the standard chemical 
and engineering training, the practical experience—deal- 
ing with impurities—which could only be obtained in the 
various departments of the large chemical works, and that 
if the British chemical industry was to prosper facilities 
for this training must be organised by the Government. 


Barrow-in-Furness, Thursday. 
Hematites. 


There is a good market for hematite pig iron. 
Throughout this district the works are well employed, and 
the iron made is being put into direct use. The demand 
on local account is well maintained, and the prospects 
are that this will be the case for some time to come. 
There is no variation to note in the make of iron. Prices 
are nominal, with parcels of mixed numbers of Bessemer 
iron at 132s. 6d. per ton net f.o.b., and for special brands 
the quotation is 150s. per ton. Warrants are idle at 115s. 
per ton net cash. Makers are well off for orders, and 
could do with additional furnaces in operation, but the 
supply of labour is not at all big, and the raw materials, 
ore especially, is not over-plentiful. Ferromanganese is 
at £20 per ton. 


Iron Ore. 


There is briskness in the hematite iron ore trade. 
The output is heavier than it has been for some time, and 
all the attention is being given to the raising of the higher- 
grade ores wanted for the making of munitions. Prices are 
tirm, with good average qualities at 26s. to 30s. per ton, and 
the best ores are at 40s. per ton net at mines. The demand 
for Spanish qualities is steady at 26s. to 30s. per ton 
delivered. Last week two cargoes arrived at Barrow 
totalling 8650 tons. 


The Price of Pig Iron and Steel. 


The question of fixing a maximum price for pig 
iron and steel, &c., has been much discussed in this district. 
It is recognised that in view of the way things have been 
moving of late there seems to be no limit to the increased 
value put upon either iron or steel, and the opinion is 
expressed that the Government ought to step in and fix 
a limit, looking to the fact that the Government is almost 
the only buyer at present. Smelters and steel makers 
are quoting high rates, but they have to pay highly for 
their raw materal, and it is pointed out that it is those 
who are concerned in the raising of these raw materials 
who are reaping the big profits at present. Again, there 
are those who do not see why there should be any limit 
fixed, although they admit that the practice has been 
carried out in other trades. There is certainly no unani- 
mity of opinion on the matter, but there is no telling what 
result a conference, where all details could be considered, 
might bring forth. 


Steel. 

The steel trade continues to be very actively 
employed in the departments on munitions of war of 
one sort and another, and as many men as possible are 
being put on. In the ordinary commercial departments 
there is no change to note, and some of the mills are 
doing nothing. Rails are in easy demand, with heavy 
sections quoted at £10 10s. to £11 per ton, and light rails 
are at £11 to £11 15s. per ton. Heavy sections represent 
@ quiet business at £10 15s. per ton. Billets are in good 
demand on local as well as general home account for shell 
purposes, &c. The quotation is up to £10 10s. to £11 per 
ton. Hoops are a steady business at £15 5s. per ton. 


Shipbuilding and Engineering. 

These trades are busily employed. Only the 
shortest of holidays are being allowed for Christmas. More 
and still more men have been brought into Barrow for 
munition work. 


Fuel. 


For coal there is a brisk demand, and good steam 
coal is quoted at 22s. 6d. per ton delivered. House coal 
is in full demand at 23s. 6d. to 35s. 6d. per ton delivered. 
For coke the demand is heavy. East Coast qualities are 
at 32s. to 38s. per ton delivered. Lancashire cokes 
are at 29s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


Reports continue to speak of an abundance 
of trade in the staple industries of the North of England. 
War demands exact practically the whole of the outputs 
of the various works, and ordinary business is daily 
pushed further into the background. The pressure for 
delivery from steel producers continues very great, and 
works are running night and day. A feature this week 
has been a pronounced expansion of demand for all 
kinds of steel and iron sections on private account, but 
after the Government requirements are met there is only 
a very small surplus left, and for the most part the 
inquiries have been turned down. At the majority of 
the works the Christmas holidays will extend only from 
Friday evening until Tuesday morning. In cases where 
plant needs renovation or repair the stoppage will be 
longer, but every effort will be made by employers to keep 
the holiday within the narrowest limits in view of the 
great need for munitions. 


Proposed Limitation of Pig Iron Prices. 


The proposed limitation by the Ministry of 
Munitions of prices of hematite, Cleveland pig iron and 
coke has created widespread interest, and, indeed, concern, 
in iron trade circles. During the past week further 
conferences have been held between representatives of 
the trades concerned and the Government officials, but 
no definite decision has yet been arrived at, and the whole 
matter is still more or Jess in the air. Many intricate 


points are involved. In the past few months the prices 
for pig iron and hematite have substantially advanced— 
in the latter case to almost the prohibitive point—and 
as a result charges for manufactures in steel and iron 
have been forced up to a level unprecedented in the history 
of the trade. As the largest customers at the moment, 
the Government departments are feeling the pinch severely, 
and are anxious that in some way the course of prices 
should be controlled. It was mentioned this week that 
the proposals had got the length of fixing the maximum 
price of Cleveland iron at 82s. 6d. a ton. The ironmasters, 
however, are at a loss to understand why this quality 
of pig iron should be dealt with. The margin of difference 
in price between Cleveland and hematite pig just now 
constitutes one of the most remarkable features of the 
iron trade. The prices have moved up very unequally, 
and while for one class of iron the price is at a record 
height, it is far from being so with the other. For 
instance, at one time—in the “coal famine” period— 
Cleveland pig iron was nearly 50s. per ton above what 
it now is. At the beginning of 1915 the margin between 
Cleveland and hematite was somewhere about 12s., and 
now after an upward movement in the price of both 
it may be said that the margin between the quoted prices 
of the two is as high as 56s. This remarkable change is 
due solely to the varying addition to the cost of production 
of the two classes. Cleveland iron has had to bear its 
proportional increase in the rates of wages at the mines 
and furnaces, and also of the increased cost of coke, but 
to these items there is added in the case of hematite the 
dearer ore that is imported and the very greatly increased 
cost of the oversea carriage. Over many of the years in 
the past decade the freight on ore from Bilbao to the 
ports in this district varied on the average from 4s. 6d. to 
5s. 8d. per ton—a very remarkable contrast to the rates 
that now prevail of about 20s. per ton, and a contrast that 
at once shows how at least a large part of the difference 
in the cost of production of hematite has been caused. 
The maximum price suggested for hematite is stated to 
be 130s., but producers question the possibility of fixing 
a price in the- absence of similar control of the price of 
foreign ore. It is quite obvious that the foreigner cannot 
be controlled, and the only way to force a reduction in 
ore prices is to limit freights. This obstacle, in the 
opinion of well-versed authorities, could easily be sur- 
mounted,. the suggestion being that a certain amount of 
tonnage which is now running on Government work 
between home ports and the Mediterranean, and returns 
empty, should be diverted to ore ports and load back 
accordingly. If this were accomplished, freights and ore 
prices would at once give way, with no material disadvan- 
tage to anyone. 


Cleveland Iron Trade. 


Steadily advancing prosperity continues to be 
experienced in the Cleveland iron trade, and a feeling of 
great confidence prevails. Of all kinds of prophecy, 
that relating to the pig iron trade is, perhaps, the most 
dangerous, for the trade has always been subject to 
considerable and often unexpected changes. There is, 
however, on a broad view of all the circumstances, good 
reason for believing that the present era of prosperity 
is not likely to be short-lived. The confidence of the 
market is based upon the solid foundation of good trade, 
not only with home consumers, but with those of neutral 
countries. The consuming industries are actively 
employed, and this fact greatly strengthens the iron trade 
position. The output is going into immediate con- 
sumption, but it is far from being sufficient to meet 
requirements, with the result that the process of drawing 
upon the stock in the warrant stores continues. The 
quantity now held totals 120,273 tons, a reduction of 
over 6000 tons so far this month. Last week alone 2500 
tons were withdrawn. The shipments are on a very 
satisfactory scale, amounting to date to 28,820 tons, as 
compared with 20,134 tons for the corresponding period 
of last month. This week there has been a good deal 
of inquiry, especially for the first quarter of next year. 
The general market quotation of No. 3 G.M.B. Cleveland 
pig is 78s., whilst No. 1 is quoted at 81s. 9d.; No. 4 
foundry, 77s. 3d., and No. 4 forge, 76s. 6d. 


Hematite Pig Iron. 

There is no sign of any slackening in the demand 
for hematite pig iron, and the works continue to be 
employed at their full capacity. Makers dre experiencing 
an extraordinary demand for their iron on local as well 
as general home account, and after meeting their current 
contracts they have no surplus left. Indeed, many firms, 
although producing iron at their greatest capacity, are 
in arrears with deliveries. Makers or merchants are not 
able to offer hematite for sale delivered before April 
next, and the quotation for mixed numbers supplied from 
that month onward is fully 130s. Consumers are quite 
prepared to pay that price, and, as a matter of fact, a 
higher figure has been realised. There are substantial 
inquiries on the market on both home and continental 
account for delivery up to the end of next year. 


Iron-making Materials. 


A very firm tone still characterises the foreign 
ore trade. Sellers are not particularly pressing business, 
believing that quotations will continue to advance and 
few will make contracts unless they have steamers fixed. 
Market rates are based on fully 38s. ex ship Tees for Rubio 
of 50 per cent. quality. Freights Bilbao-Tees are firm at 
21s. 6d. Consumers of foreign ore in this district are well 
satisfied with the quantities coming to hand, but whether 
it will be possible to maintain the adequate supply is open 
to doubt. Coke is as scarce as ever. Sellers with parcels 
to dispose of for immediate delivery are able to command 
very high rates. Several consumers are reported much in 
need of supplies, and to be pressing heavily for deliveries. 
Round about 34s. is understood to be the price at which 
forward contracts can be made for Durham beehive blast 
furnace coke of average quality, delivered at the works. 


Manufactured Iron and Steel. 


There is no material change to report this week 
in the conditions prevailing in‘the manufactured iron and 





steel trades. All departments keep very active; many 
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to a degree never before experienced or approached 
Government work still takes up the production. Many. 
facturers have practically nothing available for ordinary 
commercial needs, and any small lots that become avuilabls 
for early delivery readily realise considerably above 
scheduled prices. The steel establishments are particy. 
larly busy on light sections for shell-making purposes, for 
the output of which additional arrangements are in Course 
of completion. There has been further evidence this week 
of the expansion of overseas business, but with their full 
energies concentrated on war work, manufacturers haye 
been reluctantly compelled to turn away many promising 
inquiries, chiefly on Colonial account. Producers of many. 
factured iron are also well supplied with orders. ‘The 
demand for bars is particularly heavy, and prices have heen 
further advanced. The following are among the principal 
market quotations :—Common iron bars, £13 to £13 2s. 6d.: 
best bars, £13 7s. 6d. to £13 10s.; double best bars, £1:3 15a. 
to £13 17s. 6d.; treble best bars, £14 2s. 6d.; pack. 
ing iron, £9 to £9 5s. packing iron (tapered), 
£10 15s.; iron ship angles, £13; iron ship plates, £1] 
to £11 10s.; iron girder plates, £10 to £10 10s.; iron, 
ship, and girder rivets, £15; steel bars, basic, £13 ; stee] 
bars, Siemens, £13; steel ship plates, £11; steel }oiler 
plates, £13; steel ship angles, £11; steel sheets, singles, 
£12 10s. to £42 12s. 6d.; steel sheets, doubles, £12 15s. to 
£12 17s. 6d.; steel joists, £11 ; steel hoops, ordinary wuige, 
£11; steel strip, £12 to £12 2s. 6d.; heavy sections of steel 
rails, £11; steel railway sleepers, £12, rails and sleepers 
net and all other descriptions less 24 per cent. discount, 
Cast iron chairs, £4 15s. to £5; cast iron pipes, 1411. to 
2}in., £7 5s. to £7 15s.; 3in. to 4in., £6 12s. 6d. to £6 15s; 
5in. to 8in., £6 7s. 6d. to £6 10s.; 10in. to 16in., £6 7s. bd; 
18in. to 24in., £6 7s. 6d.; cast iron columns, plain, £7 10s, 
to £7 15s.; floor plates, £4, f.o.r. at makers’ works. 


The Coal Trade. 

Conditions in the coal trade are extremely brisk. 
Collieries are full up with orders, and there are pract ically 
no stocks of any description available. They are hard 
pressed by various authorities to maintain full contract 
deliveries, and the full output is daily cleared. The busi- 
ness done apart from the contracts is now almost negli- 
gible, and for the few small parcels that do become available 
top figures are asked. Durham bunkers continue to com. 
mand high prices for any position, and Durham coking 
qualities also are strongly held. As regards steam coals, 
forward business is in abeyance. Quotations, however, 
are decidedly firm. It was reported that the Swedish 
State Railways’ request for 120,000 tons of coal for delivery 
over the first quarter of next year had been partly post- 
poned. It now appears that 30,000 tons have been 
allotted for Blyth best qualities or best Durham steamers 
at 23s. per ton f.o.b., and also for 20,000 tons of other 
qualities at 22s. 6d. per ton f.o.b. Foundry coke is 
searce and firmer, while gas coke stocks are stated to be 
large, but there is great difficulty in getting it moved, 
hence fully steady prices are readily obtainable. Freights 
retain all their late strength, particularly for the Mediter- 
ranean trade. Coal quotations per ton f.o.b. are as follows : 
—Northumberlands: Best Blyths, 21s. to 22s.; second 
Blyths, 18s.; unscreened, 17s. 6d.; bunkers, 17s. 6d.; 
households, 22s.; best smalls, 11s.; Tyne prime steams, 21s.; 
Tyne second steams, 18s. to 18s. 6d.; special Tyne sinalls, 
13s.; ordinary smalls, 10s. 6d. Durhams: Best gas, 20s. 
to 20s. 6d.; second gas, 16s. 6d. to 19s.; special Wear gas, 
23s.; smithy, 18s. to 20s.; coking, unscreened, 19s. to 21s.; 
coking, smalls, 18s. 6d. to 19s. 6d.; ordinary unscreened 
bunkers, 18s. 6d. to 20s.; best bunkers, 20s. to 22s.; 
foundry coke, 36s. to 38s.; furnace coke, 35s. to 36s.; gas 
coke, 27s. to 30s. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Iron and Steel Trade. 


THe Christmas holidays at the ironworks in 
this part of the kingdom will be limited to a short week- 
end, the fullest possible output being required if iron- 
masters are to maintain the supplies their customers 
require of them. Forges and mills everywhere are in 
arrears with their production. In addition to the scarcity 
of labour, fuel is increasingly difficult to get, and there 
are more complaints of railway congestion and delays. 
Manufacturers of war goods are exceptionally pressing for 
iron material, and fail in some quarters to get the orders 
placed. Makers plead the excuse that they have more than 
can be cleared in the next three to six months. Other 
home customers are refused repeatedly and cannot get 
business through. Shipping merchants are disappointed 
by not having their offers entertained, despite the fact 
that they are willing to pay cash. The boom in prices 
continues, and the scarcity to the ordinary trade of supplies 
of material, whether raw or rolled, is so pronounced that 
consumers state they have never seen anything like it 
before, and the check to the execution of orders is very 
serious. Ironmasters state that they can get any figures 
they choose to ask for February and March deliveries. 
As a matter of policy quotations have been withdrawn 
by not a few firms. Birmingham merchants are receiving 
larger iron orders from country buyers, which, however, 
they are unable to cope with, and warehouse stocks are 
decreasing. 


Iron Prices. 


Common bars are once more rapidly approaching 
the price of best iron, discounting the recent advance. 
Makers of marked bars, who raised their basis at the 
opening of the month to £13 10s., have enough work on 
hand. They are assured of a regular output for their 
production on war work alone, the main consideration 
being to maintain deliveries. Merchant bars are taken 
up well at £12 10s. to £12 15s., and some makers refuse to 
book at less than £13 and even £13 5s. per ton. Owing to 
the pressure in the nut and bolt industries, bars of the 
grade employed in those branches of manufacture cannot 
be got much under £12 10s. Some of the makers of 
puddled bars have as much work as will engage all their 





resources for the next three months, and they are not 
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entertaining new business in these circumstances. It 
ficult to arrive at actual values, but £9 would about 
to-day’s price. As much as £16 is asked for 
three-cighths rounds, and some users have no alternative 
put to pay it. This is an outside figure, however, and does 
not imply that consumers generally are acquiescent. 
Gas tube strip is £13 5s, and slit nail rods £14 per ton. 
Transactions in’ hoop iron cover a wide range of prices, 
corresponding with the diverse conditions attaching to 
them. Quotations generally move between £14 10s. to 
¢15 10s. A few fortunate iron buyers, it is reported on 
‘Change, have been able to obtain small lots of common 
pars from America at £11 5s., which have proved a very 
good investment. Galvanised sheets make £24 10s. to 
£26 per ton. Values vary a good deal as regards South 
Staffordshire black sheets. Business has been negotiated 
at £15 to £15 10s. for corrugated, and £14 10s. to £15 for 
plain. Some makers ask £16 for plain (¢.e., black) corru- 
gated sheets. Finished black plates are quoted £18 10s. 
and thin stamping sheets £17 per ton. The course of the 
gpelter market is too erratic, and semi-manufactured 
steel sheet bars as a raw material are too difficult to 
obtain to allow of any forward contracting by the 
galvanised sheet makers. Following the recent relapse, 
spelter is again dearer, and if the galvanised sheet manu- 
facturers were compelled to go on the market for supplies 
at the prices now current, the sheet trade would be even 
more contracted than it is. There is no chance of improv- 
ing the export branch. Inquiries continue to reach 
millowners, both on home and export account, and a 
fair proportion of these promise to result in business, 
notwithstanding the high prices. 


is dil 
represent 


Christmas Holidays. 


The Christmas holidays in Birmingham will, in 
most of the larger munition works and many of the smaller 
factories, extend from mid-day on Friday until Wednesday, 
and in some cases Thursday morning. Employers gene- 
rally have recognised that staffs require as long a holiday 
as can be spared, and the grant of a minimum of four days 
is reckoned to be good policy from the point of view of 
output. Workpeople have now been continuously em- 
ployed long hours since the August break, and leisure is 
absolutely essential if their efficiency is to be preserved. 
At the same time high outputs are required as much as 
ever, and employers hope that by granting a good holiday 
they will secure full staffs to take up work when the fac- 
tories re-open. In the Black Country ironworks the holi- 
days will vary from a week to the five days between Friday 
and Wednesday nights. An effort will be made in a few 
works to restart on the Tuesday. 


Pig Iron. 


There has been considerable activity in the pig 
iron market during the week. Consumers seem to realise 
that the great chance they had in the autumn to buy cheap 
iron has gone by, and they are now covering themselves 
for the first quarter of the New Year. Some very high 
quotations were heard on Birmingham Exchange this week. 
Some makers are holding off the market in the belief that 
prices will very soon top current values, but buyers are 
fully aware that business can be done at something less 
than the figures which sellers publicly announce, and they 
are not disposed to assist in the stampeding of the market. 
Makers in Birmingham attribute the rising prices to the 
increased cost of coke; moreover, shorter supplies make it 
necessary for some furnaces to be put on at half-blast. 
The suggestion emanating from Glasgow that prices of pig 
iron may be limited by the Government found no echo here. 
Those concerned most nearly had no knowledge this week 
of any such measure being in contemplation, nor was the 
suggestion very seriously regarded. Agents from the 
Admiralty were inquiring for Staffordshire and Derbyshire 
foundry iron for heavy casting. The conditions for general 
sales were more exacting. Most firms were quoting 75s. 
for Northamptonshire forge iron, but there was business at 
less. For Derbyshire forge iron 78s. was an average price, 
with No. 3 foundry at 80s. Several houses were off the 
market, preferring to hold off contracts until they have 
fixed up with cokers for supplies of fuel. Other principal 
quotations were :—Forge pig iron : Staffordshire common, 
72s. 6d. to 73s. 6d.; part-mine, 77s. 6d. to 80s.; all-mine, 
110s.; special all-mine, 130s.; cold blast, 150s. 


The Steel Trade. 


Steel producers find their resources are unequal 
to the demands made upon them. Makers are limiting 
themselves to orders against specifications, and can only 
entertain a proportion of these. Contractors who have 
taken orders for war supplies have difficulty in getting 
quotations for steel. The famine in steel is causing great 
concern to consumers. French agents were more pressing 
for supplies, and a substantial contract for steel has just 
heen determined for Japan. Steel makers have to refuse 
to mention prices in numerous instances, and if matters 
are left. to them, no guarantees of deliveries under three 
months are given. Any bargains made are subject to 
market values at the time of execution of specifications. 
Those who have any material to sell can practically name 
their own price, provided they can comply with buyers’ 
requirements as to delivery. The Association standards 
have ceased to have any relevancy to the actual situation. 
The business rejected lately runs into thousands of tons. 
North country makers are prepared to discuss bargains in 
plates and angles at below £11 15s. to £12. The price is 
only paid when the resources of the immediate district 
have heen exhausted. As much as £16 has been paid in 
special circumstances for steel bars. American finished 
rolled bars are obtainable at £14. The conversion of 
South Wales sheet-bar mills for shell steel work has 
quickened the demand for shearings from the plate mills. 
"hese command up to £8 per ton, and the supply is nothing 
like equal to the demand. Supplies of billets are strictly 
limited. The quotation for Bessemer billets was £11 10s., 
hut, #3 a rule, these are for April delivery, the production of 
the first quarter of the year being already contracted for. 
lhe Government is still claiming the entire output of open- 
hearth steel. A new development is the appearance on 
the market of a fairly large lot of heavy ingot steel from 
America, selling at £10 Liverpool. It is quite unusual for 
Steel to come in this form, and the explanation given is that 
& new transatlantic steel works has its smelting plant in 





cperation, but is without the necessary mill plant for 
rolling down the material. Naturally this steel, in view 
of the scarcity on this side, has been eagerly bought. In 
the steel wire trade a substantial advance in price is looked 
for within the next few days, mainly on account of the large 
addition to the price of wire rods, associated with the 
difficulty of getting supplies. Some of the Birmingham 
mills are in dire straits, and have to pay extraordinary 
prices for rods. Available labour is so scarce that steel 
mills, which it is of high importance to keep in regular 
operation, have been thrown temporarily idle for want of 
men. The effective mobilisation of industry is still in- 
complete, but the margin which is not employed on war 
work is small. Steel masters and ironmakers hope that 
now they have seen the last of depletions of staffs due to 
recruiting, and the men are said to be working better 
together than they have been since the reorganisation due 
to mobilisation and recruiting. 


North Staffordshire Iron and Steel Trade. 


The firm tone of the business in the North Staf- 
fordshire iron and steel trade has been fully maintained 
during the week. Makers of ‘‘ Crown” bars are demand- 
ing £13 10s. a ton, with a premium for special sizes, and 
iron plates are £14 10s. a ton. Hoop iron is still very dear, 
and cannot be purchased under £15 10s. a ton. There 
has been a further advance in pig iron, and with the prices 
of fuel and material at their present level there is small 
prospect of smelters reducing their figures. In the steel 
trade orders and inquiries are so very numerous and the 
congestion at the works is so great that contracts are 
getting in arrear. Contracts for shell steel with the 
French Government are taking precedence over other 
demands, and manufacturers are not allowed to take 
home orders unless consumers satisfy the War-office or 
Ministry of Munitions that the material is required for 
war work. The iron and steel works are closing down 
generally from next Friday night to Tuesday morning, 
but in some departments the holiday is being extended 
by a few days owing to the very urgent repairs, which 
are absolutely essential to the running of the plant. 
There is a strong demand for coal of all classes, and a 
quick sale for the whole of the output. 


The Coal Trade. 


The supply of coal and coke continues to cause 
the gravest anxiety, and railway transport is uncertain 
and irregular. The Warwick Corporation has had a 
conference with the coal merchants on the question of 
limiting the price of coal during the wartime. It suggested 
to the merchants that there should be a fixed price to 
cover cartage and profits beyond the amount of the whole- 
sale cost of coal and freight. This offer was not accepted, 
and an alternative was offered of 29s. per ton for best 
and 28s. per ton for second quality cobbles. The facts 
have been reported to the Board of Trade. Over 500 
miners employed at the Kingsbury Collieries, near Tam- 
worth, Warwickshire, have joined the colours. A 
patriotic fund, to which the employers and employed 
have subscribed £3153 in equal sums, has enabled assist- 
ance in money grants and coal allowances to be given to 
most of the men’s dependents. The Kingsbury collieries 
have altogether been amongst the most patriotic of any 
of the Warwickshire coalfields. The cause of the miners 
in this district has sustained a severe loss in the death 
in a Northampton nursing institution, at the age of only 
fifty-two, of Mr. Albert Stanley, M.P. for West Stafford- 
shire, and who had for thirty years been the miners’ agent 
for the important Cannock Chase coalfield. He was also 
one of the Executive of the Miners’ National Federation 
and a member of the National Conciliation Board. Mr. 
Stanley, who was greatly beloved by the men, who trusted 
him implicitly, always advocated a conciliatory policy 
in dealing with the employers, and largely as a result of 
this system of administration Cannock Chase for many 
years has been freer from strikes than perhaps any other 
mining district in the kingdom. He was the son of a 
working miner, and began to work as a pit boy when 
only eleven years old. He had been the men’s agent ever 
since he was twenty-three years of age, and had sat in 
Parliament since 1907. 


Puddling Furnace Operations. 


Towards the close of the last session of the 
Staffordshire Iron and Steel Institute, Mr. J. E. Fletcher, 
M.I. Mech. E., now President of the Association, read a 
paper dealing with the yields and waste from open-hearth 
furnaces, with especial relation to puddling furnaces. 
Last Saturday the paper was discussed. Professor Thomas 
Turner, of Birmingham University, said that the paper 
provided scientific explanations for much in connection 
with forge practice that the Institute had often debated. 
The communication was of quite unusual importance 
and would become a “standard”? one upon wrought iron 
manufacture. Certain of the problems raised would well 
repay independent investigation. One of these was 
whether the non-corrodibility of puddled iron, as argued 
by Mr. Fletcher, was due to the presence of what might 
be termed “sheaths ”’ or ‘‘ envelopes’ of ferrous silicate 
cinder enveloping the grains of iron. In any event, such 
coverings must be very thin, but very differing opinions 
were entertained whether they had any existence at all. 
The President, replying, pointed out that each individual 
grain, or crystallite, as it separated from the liquid cast 
iron, did so at the expense of the fettling oxides by which 
it was surrounded. It was difficult to conceive such 
crystals, therefore, ever being entirely freed from the 
silicate of iron “ envelopes,” although he was prepared to 
grant that as the mass was worked later these ** sheaths ”’ 
might, as Professor Turner emphasised, become very 
thin. It was indisputable, however, that thin though 
they might be, they were still sufficient to prevent corro- 
sion. Mr. James Raybould, retiring president, said 
while he had had no actual experience with the gas-puddling 
furnace, he was of opinion that comparatively few 
of the operative ironworkers dealt with it intelligently. 
Recently he had had an opportunity of trying forced draught 
to eight puddling furnaces. The method worked satis- 
factorily as regards four furnaces, but the men at the other 
four could not be induced to continue the application, not- 
withstanding its advantages, and at these it had to be 
abandoned. He was afraid that before there was any 





marked improvement of the puddling furnace they must 
turn their attention to the improvement of the men who 
worked at them. 








SCOTLAND. 
(From our own Correspondent.) 


Trade in Scotland. 


BustNess in Scotland, so far as regards the iron, 
steel and allied trades, is now practically confined to the 
manufacture of munitions, and the private work being 
completed is of very little account. It is quite a common 
occurrence to find firms with untouched contracts on 
their books now six to twelve months old, and even although 
consumers are willing to pay practically any price for 
delivery the works are unable to take advantage of their 
position. Prices of most commodities continue to rise 
and seem likely to advance indefinitely judging by the 
steadily increasing quotations for raw materials. It is 
said, too, that recent demands on the part of the Allies 
point to a continuance of strenuous conditions for the 
future, and it is not unlikely that the demands for the 
coming year will be larger than ever. It is also becoming 
increasingly evident that the maximum output in local 
mills, under present conditions, has been reached. Whether 
with re-arrangement and readjustment the output could 
be increased is questionable, as an increase in the human 
factor is at the basis of extended operations. The present 
level of freights as a factor in the advance of raw materials 
is perhaps the most difficult to deal with. There may be 
a possibility of arranging for additional workers in 
munition factories, but there seems little likelihood of 
increasing the amount of carrying tonnage at present 
available, the smallness of which is undoubtedly at the 
root of most of the trouble. The opinion is sometimes 
expressed that the shipowner is taking an undue advantage 
of his present position, but after all is said and done the 
current level of freights, judged from a commercial stand- 
point, is only the natural outcome of the inevitable law 
of supply and demand. 


A Geared Turbine Liner. 


The new twin-screw geared turbine steamer 
Cumberland, built by Messrs William Hamilton and Co., 
Port-Glasgow, for the Federal Steam Navigation Company, 
London and Liverpool, completed her speed trials at the 
Clyde during the week. A mean speed of 16 knots was 
obtained, with which all interested parties expressed 
satisfaction, as they did also with the general design of 
the ship. The Cumberland is a large and well-equipped 
meat-carrying vessel. 


- Sphagnum Moss. 


Sphagnum moss has been recognised by medical 
men as an excellent substitute for cotton wool for hospital 
purposes, but hitherto difticulties have been experienced 
in treating and preparing it for practical use. These 
difficulties have now been overcome. A committee, of 
which Lord Mackenzie was chairman, was formed for 
the purpose of securing supplies of the moss, and this 
part of the preparation scheme has been satisfactorily 
overtaken. By the instrumentality of Mr. Cathcart, 
one of the Edinburgh Royal Infirmary surgeons, and 
Sir John Cowan, of the firm of Messrs Redpath, Brown 
and Co., engineers, Edinburgh, the scheme, so far as the 
preparing and pressing of the moss are concerned, has 
also materialised. A building for the special purpose 
of accomplishing this work has been erected at the works 
of the firm at Albion-road, Edinburgh. The structure 
is 9lft. long by 12ft. wide, and is divided into four com- 
partments for the treatment of the moss. The material 
is first put into a sublimating room, where it is washed 
and freed from foreign matter. It is then put through 
a wringer and afterwards passed into a drying room, 
which is fitted with radiators heated with steam. When 
thoroughly dry the moss is passed into a weighing room. 
Here it is parcelled out and finally it is pressed into thin, 
square sheets by a 200-ton hydraulic press. When it is 
put to practical use in the way of surgical dressing it is 
dipped in water and swells into a fine absorbent material, 
the cleansing properties of which have been amply demon- 
strated in practice. Sir John Cowan has aided in the 
promotion of the scheme, not as a commercial undertaking, 
but as a contribution to the relief of wounded soldiers and 
other sufferers. 


Pig Iron. 


Prices of pig iron are still advancing owing to 
the high costs of production. Consumers of hematite 
are well bought for several months ahead, and new business 
is mainly confined to exports. The price is about 132s. 6d. 
per ton. Ordinary brands are in fair inquiry and values 
are still tending upward. The number of furnaces in 
blast in Scotland is still 71, three more than at this period 
last year. An active business was done in the pig warrant 
market during the past week, the turnover amounting 
to 28,000 tons. The tone was very firm throughout, 
and Cleveland iron closed at 77s. 5d. per ton cash buyers, 
compared with 74s. 4d. per ton in the preceding week. 


Quotations. 


The prices of Scotch makers’ iron have been 
advanced 2s. 6d. per ton and are quoted as follows :— 
Monkland and Govan, f.a.s. at Glasgow, Nos. 1, 91s.; 
Nos. 3, 90s.; Carnbroe, No. 1, 94s.; No. 3, 90s.; Clyde, 
No. 1, 98s.; No. 3, 92s.; Gartsherrie, No. 1, 98s. 6d.; 
No. 3, 92s. 6d.; Summerlee, Calder and Langloan, Nos. 1, 
97s. 6d.; Nos. 3, 92s. 6d; Glengarnock at Ardrossan, 
No 1, 97s. 6d.; No. 3, 92s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 91s. 6d.; No. 3, 90s. 6d.; Dalmellington, 
at Ayr, No. 1, 94s.; No. 3, 92s.; Shotts, at Leith, No. 1, 
97s. 6d.; No. 3, 92s. 6d. per ton. 


Finished Iron and Steel. 


The Scotch steel trade is as active as ever. Works 
are busily employed, and the demand, especially for shell 
bar on Government account, shows no signs of abating. 
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Prices are very firm. Boiler-plates are quoted £12 10s.; 
ship-plates, £11 10s.; angles, £12 10s.: steel bars, £16 
per ton. Makers of black sheets are finding it increasingly 
difficult to obtain supplies of raw materials, and the 
position in this respect has reached almost a famine stage, 
resulting from a shortage in imports from America and 
Canada and the scarcity of railway wagons. Orders are 
accumulating. Prices continue to advance, and the 
quotation for 7 to IL b.g. is now £15 5s. per ton, less 
2} per cent., Glasgow warehouse. Malleable iron makers 
are not securing their materials by any means easily, 
and production is consequently hampered to some extent. 
Plenty of orders are being obtained, and prices of iron 
and steel bars and other products of malleable iron 
makers are quoted as follows ‘Crown’ bars, £13 per 
ton, less 5 per cent. for home delivery, and £12 10s. net for 
export, while mild steel bars are quoted £16 and £15 10s, 
per ton respectively. 





The Coal Trade. 


The Scotch coal trade shows continued strength. 
Collieries are particularly hard pressed in view of the 
approach of the close of the year. In the West of Scotland 
all qualities are in great request. Best ells and splints 
are fully sold to the end of the year and have practically 
nothing available. Navigations are booked up until 
the middle of January, and ordinary steams show con- 
siderable improvement. Nuts of all sizes are very busy, 
and outputs are easily disposed of. Ell coal is quoted 
f.o.b. at Glasgow, 2s. to 2s. 6d.; splints, 2Is. 6d. to 
26s.; navigations, 23s. to 24s.; steams,:17s. 6d. to 19s. 6d.; 
treble nuts, 20s. to 21s.; doubles, 18s. 6d. to 19s. 6d.; 
singles, 18s. 3d. to 18s. 6d. per ton. The position in 
Fifeshire continues strong, and all classes of coal are 
participating in a particularly keen demand. There is 
very little coal now available until the turn of the year. 
First-class screened navigation coal is quoted f.o.b. at 
Methil or Burntisland, 24s. to 25s.; first-class steams, 
2Is. to 22s. per ton. As in other districts, the position 
in the Lothians is very firm. Collieries are very well 
booked, and any surplus coal is ¢ —_ disposed of. Best 
steams are quoted, f.o.b. at Leith, 2 ordinary qualities, 
I8s. to 19s. per ton. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE Cardiff coal market has something of a repu- 
tation for quick changes and surprises, while its sensitive- 
ness is very well known. Everyone was beginning to 
think last week that the talked-of heavy quantity of 
tonnage due was something of a myth, and that, at any 
rate, there was every prospect of more substantial loading 
pressure being seen after the holidays than before. Each 
day hopes were entertained of better arriv: ‘als, only to meet 
with disappointment, but the week-end produced a change. 
Steamers came along better than for several weeks past, 
with the result that this week a complete change came over 
the market. The total amount of tonnage in dock on 
Monday was not abnormal as things go in these days, or 
even up to what is regarded as about the usual supply in 
normal times, but it illustrated very forcibly the fact that 
very little extra tonnage is required to put the market on 
a sound basis nowadays with outputs restricted and heavier 
supplies than ever going inland. Last week there were 
practically two separate and distinct markets in evidence 
In the one case, that for spot shipment, the market was 
weak owing to the lack of ready tonnage and collieries being 
on the verge of stoppages, while a few were actually idle. 
Supplies to a buyer able to ship at once were obtainable on 
very favourable terms,-but in the other market for delivery 
ahead firm conditions prevailed. Coalowners being well 
booked up and knowing that things were bound to improve 
directly tonnage came along more freely, refused to budge 
from the high prices demanded, prices showing 2s. to 3s. 
in some cases above those nominally prevailing. The 
tonnage now having come up, the higher prices have at 
once come into operation for shipment for any position. 
In fact, coals for shipment this side of the holidays and 
immediately after are extremely difficult to get at all. 


The Holidays. 


The official holidays in the coalfield are Saturday 
and Monday, but the chances are that many men will be 
absent from work both before and after the days stipulated, 
with consequent curtailment of supplies. 


Coal for Egyptian Railways. 


With regard to the inquiry for 50,000 tons of large 
steams for the Egyptian State Railways for delivery up to 
the end of March next, this business has been placed with 
Messrs. Wm. Milburn and Co. and H. C. Vivian and Co., 
the former securing 30,000 tons and the latter 20,000 tons. 
The price is not stated, but it is reported to show a reason- 
able margin of profit upon the contract price with the 
collieries, 


Coal Exports. 

On the whole, shipments from South Wales ports 
last week were very satisfactory, taking into account the 
tonnage difficulties. The total quantity sent away was 
390,929 tons, which, though better than the preceding 
week, was just over 100,000 tons down on the correspond- 
ing period of a year ago. Cardiff alone accounted for 
220,643 tons, which compares with 300,535 tons, there 
being, therefore, a decrease of 79,892 tons. The chief 
destinations were over 36,000 tons to South America, 
15,864 tons to Genoa, 8926 tons to Alexandria, 11,146 tons 
to St. Nazaire, 11,532 tons to Bordeaux, 10,008 tons to 
Marseilles, 10,119 tons to Rouen. Newport despatched 
65,303 tons, which was 1601 tons improvement upon 
a year ago, the principal destination being Rouen, with 
10,644 tons. Swansea was responsible for 68,509 tons, 
which was a falling off of 28,144 tons, 33,165 tons being 
consigned to Rouen. Port Talbot shipped 36,474 tons, 
and thus marked a rise of 3205 tons as compared with 
twelve months ago. 








Coal Board. 


Two resignations were announced at a meeting of 
the Conciliation Board for the coal trade of this district on 
Friday last. These were from Lord St. Aldwyn, the 
independent chairman of the Board, and Mr. W. Gascoyne 
Dalziel, the secretary of the coalowners’ section. As a 
matter of fact, both had previously intimated their desire 
to retire. Lord St. Aldwyn was anxious to give up the 
position of independent chairman last year, but continued 
to act until the new coalfield agreement came into opera- 
tion this year, at the request of both parties. The new 
agreement does not, however, fix an equivalent average 
selling price to the wage minimum percentage, and as a 
consequence the work of the independent: chairman is 
considerably increased, and Lord St. Aldwyn feels that he 
could not undertake the duty under the more arduous 
conditions existing. The resignation was accepted with 
regret by both sides of the Board. Lord St. Aldwyn 
succeeded Lord Peel in 1904, and is the second independent 
chairman of the Board. Both owners’ and workmen's 
representatives had the utmost confidence in him, and his 
decisions were invariably taken as just and fair. It was 
arranged to hold a special meeting of the Board on Thurs- 
day to consider the question of appointing a successor. 
In the case of Mr. W. Gascoyne Dalziel, he had been asso- 
ciated with the Coalowners’ Association for thirty-three 
years. He took over the secretaryship in succession to 
his father, the late Mr. Alexander Dalziel, in 1883. Mr. 
Finlay A. Gibson has been appointed to succeed Mr. 
W. G. Dalziel. He has been engaged with the Coalowners’ 
Association about twenty-five years, and in 1912) was 
appointed assistant secretary and deputy clerk to Mr, 
Dalziel. Mr. Gibson has taken an active part in the 
drafting of eight Conciliation Board agreements. 


Labour Matters. 


The Executive Council of the South Wales 
Miners’ Federation has appointed Messrs. Vernon Harts- 
horn, G. Edwards, J. Williams, Noah Rees, and G. Daggar 
and the Federation ofticials to act jointly with the owners’ 
representatives on the Enginemen’s Committee. Slack- 
ness of tonnage caused great irregularity in work in the 
western district of the coalfield last week. It was reported 
on Saturday that seventeen collieries in the district were 
affected more or less by the shortage of tonnage. The 
question was discussed at the monthly meeting of the 
Anthracite District Miners at Swansea on Saturday last 
as to the employment of females on the surface at collieries, 
but it was unanimously agreed that the surroundings 
were unsuitable, and a resolution protesting against such 
employment was passed. Several disputes having arisen 
between Cardiff milling firms and their workmen, the 
Chief Industrial Commissioner sent down Mr. Charles 
Doughty to act as arbitrator. The result is that matters 
: ffecting rates of wages, overtime, &c., have been settled. 
The arbitrator's award, which has been received, concerns 
the Cardiff and Channel Mills, Limited, Messrs. Spillers 
and Baker, Limited, the Glen Mills, and Messrs. Hibbert 
and Co. The arbitrator decided with regard to the ship- 
ping department of Messrs. Spillers and Baker, Limited, 
that the bonus of 5s. a week now paid should be abolished 
and an increase of rate be paid to all men in the department 
of 3s. a week, with a bonus of 2s. 6d. This bonus is due to, 
and dependent upon, the abnormal conditions now pre- 
vailing in consequence of the war. Only half this advance 
and bonus shall be paid to those employees who have only 
received a bonus of 2s. 6d. Where women are employed 
to do the work hitherto or generally done by men, the 
following principle shall be observed :—That three women 
shall be employed where practicable to do the work 
hitherto done by two men, and the three women shall not 
be paid less wages than the two men would have received 
for the work. Enginemen, firemen, and greasers shall be 
paid on Saturdays overtime at the rate of time and a- 
quarter for the first two hours’ overtime and at the rate of 
time and a-half thereafter. To avoid many difficult and tedi- 
ous calculations, the arbitrator, instead of making the award 
retrospective to October 7th, orders a lump sum of 10s. 6d. 
to be paid those who formerly received a bonus of 
and 5s. 3d. to those who hitherto received 2s. 6d. bonus. 
These awards form the basis of agreements with other local 
firms. 





Current Business. 


Spot coals of most descriptions were easy enough 
to pick up last week at very reasonable figures, but now 
that tonnage has come up well over last week-end, collieries 
have been put in a much stronger position, and those buyers 
who deferred arranging any coals they required for ship- 
ment this week or next have encountered much more 
difficulty during the past few days. As is usually the case, 
there are always a number of small parcels required for 
the completion of cargoes to enable vessels to get away 
before holidays. Buyers have now been called upon to 
pay higher figures for these, and the market is much 
stronger all round for large coals. Ordinary second 
Admiralties are valued at 24s. 6d. to 25s., and sellers who 
could spare coals could easily secure this figure. Dry 
coals remain firm, while Monmouthshires are strong for 
any position this month and the early part of next. 
Superior Monmouthshires are quoted at 25s., and best 
Easterns have been done at 24s. 6d. Bituminous coals 
are firm, and are well sold up to the middle of next month. 
Quotations are largely nominal, as although the demand is 
good, very little fresh business is possible for this month’s 
shipment, and there is still a reluctance on the part of 
buyers to purchase further ahead, as they are still in some 
doubt as to whether the present supplies of tonnage will 
be maintained after the present pressure is disposed of. 
Small coals are very steady in the case of bunkers, best 
qualities ruling up to 13s. 6d., but stocks of cargo sorts are 
heavy, and this fact operates against any movement as 
yet in these descriptions. Patent fuel quotations are 
steady, as much as 27s. having been done for January 
shipment and 28s. for February. Pitwood supplies are 
still very limited, and prices remain at 52s. to 53s. 


Approximate Values. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 24s. 6d. to 25s.;  ordi- 
naries, 23s. 6d. to 24s. 6d.; best drys, 25s. to 26s.; ordinary 
drys, 23s. to 24s.; best bunker smalls, 12s. 6d. to 13s. 6d.; 








best ordinaries, 11s. 6d. to 12s. 6d.; cargo smalls, 8s. to 
8s. 6d.; inferiors, 6s. 6d. to 7s. 6d.; washed smalls, 1:35. 
to 15s.; best Monmouthshire black vein large, 24s. 1, 
25s.; ordinary Western Valleys, 24s. to 248. 6d.; best 
Eastern Valleys, 24s. to 24s. 6d.; seconds Eastern V alleys, 
22s. to 23s. 6d. Bituminous coal: Best households, 2%.. 
to 24s.; good households, ‘22s. to 23s.; No. 3 Rhondda 
large, 22s. 6d. to 23s. 6d.; ‘smalls, 18s. 6d. to 19s. bi; 
No. 2 Rhondda large, 19s. to 19s. 6d.; through, 14s. Gc. 
to 15s. 6d.; smalls, 11s. 6d. to 12s.; best washed nuts, 
25s. to 27s.; seconds, 22s. to 24s.; best washed peas, 
17s. 6d. to 18s. 6d.; seconds, 15s. 6d. to 16s. 6d. Patent 
fuel, 22s. 6d. to 25s. Coke: Special foundry, 42s. 1, 
45s.; good foundry, 36s. to 40s.; furnace, 32s. to 3tis, 
Pitwood, ex ship, 52s. to 53s. 


Newport (Mon.). 


Monmouthshire coals show a very strong tono 
These coals have for the past week or two displayed 
relatively better front than other qualities, as the tonnave 
position has not comparatively been so bad. The superi«; 
coals- especially have been very fully sold and are almost 
entirely out of the market. Quotations throughout »; 
very firm, although nominal in character. © Colliery 
salesmen decline to do business ahead except at their 
own figures. Smalls remain very steady. Approximate 
prices: Steam coal: Best Newport black vein larg., 
24s. to 25s.; Western Valleys, 23s. 6d. to 24s. 6d.;) Eastern 
Valleys, 23s. 6d. to 24s. 6d.; other sorts, 22s. to 23 
best smalls, 12s. 9d. to 13s.; seconds, IIs. to Tls. td. 
Bituminous coal: Best house, 22s. to 24s.; 
21s. to 2 Patent fuel, 23s. 6d. to 24s. 6d. 
ex ship, 52s. 6d. to 53s. 6d. 





seconds, 
Pitwood, 





Swansea. 


Anthracite coals have suffered from the shortage 
of tonnage and have been easy for prompt delivery, 
except in the case of machine-made descriptions, which 
are firm. Rubbly culm and duff have been slow market, 
Tonnage, however, has improved a little this week, with 
the result that the market is developing a rather better 
tone. Approximate values :—Anthracite: Best malting 
large, 36s. 6d. to 37s.; second malting large, 34s. to 36 
big vein large, 31s. to 35s. 6d.; red vein large, 30s. to 
33s.; machine-made cobbles, 43s. 6d. to 45s.; 0 French 
nuts, 47s. 6d. to 50s.; stove nuts, 45s. 6d. to 47s. Gd.; 
beans, 32s. 6d. to 34s. 6d.;) machine-made large peas, 
19s. 6d. to 20s. 6d.; rubbly culm, 6s. 9d. to 7s. 6d.; duff, 
3d. to 2s. 9d. Steam coal: Best large, 20s. tid. to 
23s. 3d.; seconds, 18s. 3d. to 20s.; bunkers, 14s. 9d. to 
l6s.; smalls, tid. to 9s. Bituminous coal: No. 3, 
Rhondda large, .to 25s 9d; through and through, 
19s 6d. to 22s. 6d.; smalls, 15s. Od. to PSs. 6d. Patent 
fuel, 21s. 6d. to 22s. 6d. 




















THE INSTITUTION OF Orval, ENGINEERS. 


AND COAST DEFENCE WORKS AT ALEX- 


ANDRIA, EGYPT.* 


HARBOUR 


By Davrp Ernest Lioyp-Davies, M. Inst. C.F. 


Tue city of Alexandria possesses two harbours, known locally 
as the western and eastern ports. The former is by far the most 
important commercial harbour in Egypt ; the latter is at present 
only available for light-draught and pleasure craft. After 
brief allusion to the history of the city, the paper describes the 
development of the western port under Mohammed Ali Pacha, 
Said Pacha and Ismail Pacha. The important scheme of 
development decided upon by the last, which was designed by 
Mr. Linant de Bellefonds, the Minister of Public Works, included 
the construction of the breakwater from Ras-el-Tin point, the 
construction of the principal coaling jetty, and the construction 
of quays having a total length of 2950 yards between the main 
coaling mole and the old careening basin, embracing the recla- 
mation of 305,000 square yards of frontage. The total cost of 
the scheme amounted to £3,011,400, though the value of the 
reclaimed land was estimated at £833,000. 

The first improvement of the access to the port was undertaken 
in 1889 and consisted in ‘the deepening and widening of the 
Boghaz Pass, the only fixed channel. High and low lighthouse 
were built to give the leading line at night, the higher light 
being visible for a distance of 10 miles. In 1900 the Gabbuary 
dry dock was built by the Khedivial Mail Steamship Company 
after the designs of Sir Benjamin Baker. In 1893 the western 
extension of the quay, south of the old careening basin, was 
undertaken, 

The general expansion of commerce in the port and the eon 
sequent lack of quay space rendered imperative the removal ot 
the timber trade, which had increased in value from £288,000 
in 1884 to £1,337,000 in 1907, to a more convenient site. For 
the quays and storage sheds an area of about 420,000 square 
yards of land was reclaimed and levelled, and three moles, each 
131 yards long and 87 yards wide, 60 yards apart, were con 
structed. The depth alongside is 30ft. and the quay frontage 
1225 yards, which will allow nine ships to be berthed at one time 
in case of necessity. The works were completed in 1911 at an 
outlay, inclusive of road paving, drainage, expropriation, and 
administrative charges, of £282,770, or roughly £50,000 less than 
the value of the lands reclaimed. The main breakwater and the 
quarantine jetty were also extended to protect the timber 
quays. The breakwater extension was built on a sea bed of silt 
by the Croizette-Desnoyers system of penetration. The contract 
for the two moles was executed by Messrs. Edward Almagia 
and Sons in 27 months. The total expenditure was £217,900, 
and the work was completed in 1908, but the damage done to 
the seaward face of the moles has shown that : 

(1) The faee blocks should have been carried to 33ft. instead 
of 16ft. below low water. This has been remedied by laying 
additional blocks at a cost of £20,000 to protect the slope, 
which had been flattened by sea action to 3 to 1. 

(2) The upper part of the structure on the harbour side was 
not stable enough to withstand the impact of the falling water. 
This defect is being got over by encasing the exposed rubble 
in masonry. 

It has been found that portions of the breakwater which lie 
opposite the openings between a series of submerged reefs some 
distance out on the sea side are more attacked than others. The 
quays south of the old careening basin were lengthened anid 
widened at this time and a reinforced concrete stores was. built. 
A small jetty with a depth of 23ft. alongside has lately been 
constructed in reinforced concrete on the caisson principle. 
A beacon on the Gran Pass was recently constructed on the 
same principle and floated into place. 

The western port of Alexandria now ranks third, after 
Marseilles and Genoa, among the Mediterranean ports, and its 


* Abstraet of a paper read at the ordinary meeting of the Institu- 
tion on Tuesday, the 30th November, 1915. 
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1850 acres of sheltered area are capable of accommodating 
950 large vessels 100 yards apart. 

(he Eastern Port.-The deplorable condition of the foreshore 
in the eastern harbour, owing to the direct discharge of sewage 
into the bay, induced the Alexandria municipality in the early 
nineties to consider proposals for the amelioration of the existing 
state of affairs. It was finally decided :—(1) To construct a 
promenade with a sea wall of suitable design to resist the 
roughest sea, around the eastern harbour, and to lay a main 
intercepting sewer along its entire length, with outfalls at both 
Kaid Bey and Silsileh. (2) To abandon any idea cf building 
breakwaters to protect the harbour. (3) To construct a pro- 
menade with a sea wall and intercepting sewer around Anfouchy 
Bay. ‘The promenade has an overall width of 95ft., divided 
into two carriage-ways, a central platform, under which are laid 
the main intercepting sewer, gas and water mains and electric 
cables, and inner and outer footpaths. 

\Ir. Quellennee, who was consulted as to the sea wall sections, 
advised the adoption of three types. The first, for the most 
exposed positions, consisted of an embankment of loose graded 
stone resting in the mixture of mud and sand on a dredged 
foundation, and was faced with 17-ton concrete blocks offsetted 
to a slope of 45 deg. The masonry walls rest on the mass. 
The second and more economical section, built with a vertical 
face, was made use of where the depth did not exceed LOft. It 
was judged necessary, however, during the progress of the work 
to strengthen the toe by the addition of a rubble apron graded 
to a slope of 1 to 1 and composed of stones ranging in weight 
from 1 to 2 tons. The apron extended from water-leve!. The 
third seetion was chosen for the western side of the bay, which 
is protected by the Kaid Bey promentory, and where the depth 
of water varies only 2ft, to 5ft. It is composed of a simple 
rubble mound, 8ft. wide at the top, with an outer slope of 
| vertical in 3 horizontal, and an inner slope of Lin 1, supporting 
» dwarf masonry wall, 

the whole undertaking was carried out in the years 1900-4 
at a cost of £377,000, inclusive of the intercepting sewers and 
the filling of the 630,000 square yards of reclaimed land. The 
total cost was approximately £500,000, By the sale of reclaimed 
lund the enterprise would have yielded a profit of at least 
£500,000 had all gone well, but unfortunately the violence of 
the sea had been underrated, and the waves during stormy 
weather washed over the sea wall, inundating the promenade 
and adjacent property. 

Ihe author, who was appointed city engineer of Alexandria 
in the autumn of 1906, was instructed to report on the matter. 
Investigation revealed the fact that portions of the toe of the 
section had been seoured out in the most exposed places, and 
that the 17-ton blocks had slipped forward. The impact of the 
waves hurled huge masses of water to a height of 26ft., and the 
force of the blow was calculated to be at least 1.56 tons per 
square foot. The whole of the additional apron of one to two-ton 
stones in front of the vertical section was washed away and the 
masonry was attacked, whilst the air compressed by wave 
action drove jets of water through the mound—the lightest of 
the three sections—to a height of 3ft. in the roadway. Evidently, 
therefore, the initial error was the omission of the breakwater. 

Three alternative remedies were proposed :—(1) The con- 
struction of breakwaters at the mouth of the bay at a cost of 
£220,000, (2) The construction of smaller breakwaters within 
the bay at a cost of £180,000. (3) The addition of a long rubble 
hank gently sloping towards the toe of the wall to reduce the 
velocity of the breaking waves, at an estimated expense of 
£130,000, 

The first alternative was chosen, as it served the triple 
purpose of protecting the sea wall, creating a fine pleasure 
harbour 600 acres in extent for the city, and providing an 
additional refuge for light commercial craft, which appeared 
quite to justify the additional expenditure. The length of the 
Kaid Bey branch is to be 547 yards and average depth of water 
26ft.; the Silsileh arm will be 765 yards long in léft. of water. 
The width of the entrance will be 383 yards and the depth 30ft. 
The foundation consists of hard sand. The section is an adapta- 
tion of Paseul’s Marseilles composite type, with the outstanding 
feature of a double slope, lin | up to water-leve! and afterwards 
lin 3 for the pell-mell blocks on the exposed face. he pell-mell 
and set blocks, weighing 40 tons, are composed of five parts of 
broken limestone, two parts of sand and one part of hydraulic 
lime. The variation allowed for the voids in the pell-mell mass 
is between 25 per cent. to 35 per cent., to give an average of 
30 per cent.; special precautions with regard to the first course 
of blocks were taken to lay them accurately endways at the toe, 
in order that they should offer as small a face as possible to the 
impact of the sea. It was decided to undertake the Kaid Bey 
branch first, and Messrs. Schneider and Co. have the work in 
hand. ; 

Under the author’s main drainage scheme for the city, on 
which £350,000 will be ultimately expended, all sewage is to be 
conveyed to a pumping station at Kaid Bey and discharged 
half a mile out to sea, the depth of water at that point being 
82ft. and the set of the tidal current being westward. The present 
outfalls will, under the new conditions, be utilised as storm-water 
outlets only. 

















FORTHCOMING ENGAGEMENTS. 


TUESDAY, DECEMBER 28ru. 
Tae Roya. Instirution oF Great Brrraww.—Albemarle- 
treet, Piceadilly, W. Christmas Lecture. “* Wireless Messages 
from the Stars: I., How the Messages are Carried,”’ by Professor 


H.W. Turner, FAR.S. At 3 p.m. 


THURSDAY, DECEMBER 30rn. 

THe Roya Institurion oF Great Briratn. — Albemarle- 
treet, Piccadilly, W. Christmas Lecture. ‘* Wireless Messages 
from the Stars: IL. How the Messages are Received,’ by Pro- 
fessor H. H. Turner, F.R.S. At 3 p.m. 

SATURDAY, JANUARY Ist. 

THE Royat Instrrution oF Great Brrrarin. — Albemarle- 
street, Piccadilly, W. Christmas Lecture. ‘‘ Wireless Messages 
from the Stars: TIT. First Message, ‘ We are very Far Away,’ ” 
by Professor H, H. Turner, F.R.S. Af 3 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Henry Fara anp Co, (D. B. Butler, A.M. Inst. C.E., F.C.S.) 
ask us to state that, owing to the expiration of their lease of 41, 
Old Queen-street, Westminster, S.W., which they have occupied 
for some thirty-five years, they have taken larger and more 
commodious laboratories at 6, EKarl-street, Westminster, S.W., 
Which will be their new address on and after December 25th 
next, 

ALLAN WILitAMs, M.I.E.E., engineer, has changed his address 
from 9, Queen Victoria-street, E.C., to offices at 5, Chancery-lane, 
W.C. Telephone number, Holborn 2367, and telegrams 
* Alnwilms, Fleet, London.” 





_ THe New Destructor Company, Limited, asks us to state that 
it has removed from Welshach House, Gray’s Inn-road, to 
Walter House, Bedford-street, Strand, London, W.C.  Tele- 
grams: “ Destructor, Westrand, London.’’ ‘Telephone No. 
Gerrard 1840, 





BRITISH PATENT SPECIFICATIONS. 


When an ti 18 icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment ig the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act 
within two months of the date gvven at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





DYNAMOS AND MOTORS. 


22,950. November 23rd, 1914.-IMPROVEMENTS RELATING TO 
THE COOLING OF T'URBO-DYNAMOS AND LIKE ELEcTRICAL 
Macaines, Allgemeine  Elektricitéts-Gesellschait, 2-4, 
Friedrich Karl-Ufer, Berlin, N.W. 40, Germany. 

A washer arrangement, according to the invention, is shown 
by way of example in the drawing, in which A is a turbo-dynamo 
and B its driving turbine.- The cooling air conducted to the 
dynamo for the purpose of cooling, by means of fans not shown 
in the drawing, is cleaned before use in a wet washer C, which 
in the present case receives water from the cooling water con- 
duit of a surface condenser, vo that a special pump is unnecessary, 
The air, which is now clean, passes in a different direction, and 
flows through the separator D, in which a part of the water 
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carried in with it is separated. Thence the air, which is still 
charged with water, passes into the channel E, where, prior to 
passing into the air slots and channels of the dynamo it is dried 
by the addition of heated air exhausted from the dynamo till 
it has only the permissible degree of moisture. In the form of 
construction illustrated a part of the air heated in passing through 
the stator is led back for the purpose into the suction channel EF, 
that is, into an injecting apparatus F provided*therein so that 
the suction action of the fan necessary for feeding the air is 
substantially assisted by the energy of flow stored in the cooling 
air. The injecting apparatus F may consist of one or a plurality 
of nozzles that can advantageously be shut off. In order to 
prevent the washer from freezing in cold weather it is advan- 
tageous to pass to this washer the whole or a part of the warm 
exhaust air. To attain the same object the superfluous exhaust 
air may also be first used for heating the machine room and then 
led back to the wet washer.— December 1s/, 1915, 


SWITCHGEAR. 


2386. February 15th, 1915.—-IMPROVEMENTS IN AND RELATING 
TO Exvectric SwitcHes, Circurr BREAKERS, AND THE 
Like, The British Thomson-Houston Company, Limited, of 
83, Cannon-street. (A communication from the General 
Electric Company, of Schenectady, County of Schenectady, 
New York.) 

This invention relates to electric switches, circuit breakers, 
and the like, and more particularly to magnetic blow-out 
devices for the auxiliary or arcing contacts of carbon or other 
conducting material of such switches. The invention consists 
in securing to the stationary or movable or both arcing contacts 
a piece of magnetic material which partly embraces the contact 
and produces a magnetic field in the space between the two arcing 
contacts when they separate, According to one arrangement a 
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substantially U-shaped piece of iron or other magnetic material 
is provided, which is secured to the back of the arcing contact 
in such a manner that the limbs partially embrace the contact, 
the carbon of the contact projecting beyond the iron on the 
working face and at the tip where the arcing will occur, so that 
the are is kept away from the iron. 
magnetic attachments produce a field which has a very advan- 
tageous effect, as it blows the are out from between the contacts 
and assists in rupturing it above the contacts. At the same time 
the effect is comparatively local, and when a heavy short-circuit 


It has been found that these 


has to be dealt with does not cause a serious rise in pressure. 
When applied to switches or circuit breakers controlling cireuits 
carrying comparatively low currents, say, up to about 50 
ampéres, these attach ts are comparatively useless, as the 
magnetic blow-out effect is not sufficient to produee any appreci- 
able effect, but with heavy currents, say, from 300 to 600 armpéres 
or over, they have been found to have a very beneficial effect. 
The accompanying drawings illustrate a modified arrangement, 
the left-hand drawing being a side elevation and the right-hand 
drawing a plan. In the former drawing the carbon contact A is 
shown in dotted lines having a substantially U-shaped piece of 
magnetic material B, the limbs of which embrace the sides of 
the carbon contact. —December ist, 1915. 


5943. April 20th, 1915.--IMPROVEMENTS IN 
Swircurs, Georges Giles, Fribourg, Switzerland. 
The present invention has reference to an air-break switch 
of the kind comprising a main contact or contacts adapted to be 
engaged by a pivotally mounted knife blade or arm and an 
auxiliary contact or contacts provided with one or more resist- 
ances, the whole being adapted to diminish the value of the 
earrent as the circuit is being broken. Previous devices of this 
nature have possessed the disadvantage that they are too com- 
plicated or cumbersome, as the number of insulating supports 
provided has been equal to the number of the resistances em- 
ployed, the switch, therefore, heing comparatively difficult and 
expensive to manufacture, as well as being a comparatively 
large device. There are two supports A, B, made of insulating 
material and fixed on the same bed-plate. The support B is 
fitted with a metal fork D, wherein the one end of « metal knife 
E is hinged, and is connected to the circuit to be broken. 
The knife carries a piece E!, whereby it may be moved by means 
of a handle not shown, and will rest in its end position between 
two short-circuit contact pieces F, which are likewise connected 
to the cireuit to be broken, ‘The knife E carries besides a forked 
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cross piece G, made of conducting material and with two tines, 
11 G*, of unequal length. These tines are adapted to make 
contact with two plungers, H! H*, which are provided on a 
support A at the same height, and which are normally maintained 
in a given position by springs I. Each plunger, H! H® is con 

stituted by a resistance. K——see the lower drawing-——in the form 
of a bar, which is surrounded by an insulating envelope L, and 
is placed between metal pieces: one of the metal pieces 
has the form of the half of a sphere ; the other one is cylindrical 
and can slide in a metal evlinder O, which rests on support A 
of insulating material. Cylinder O is in electrical connections 
with the short circuit contaet pieces. While in its end position 
the knife E rests between the contact pieces F, also the tines 
G! G?* of the forked piece G will make contact with the pistons 
H! H®°, but will transmit only a small current on account of the 
resistances the main current passing through knife and contact 
pieces. Ifshe knife E, however, is swung out of the contact pieces 
F at first both tines will still remain in contact with the contacts 
H' and H®?, the current will, therefore, flow only through the two 
parallel connected resistances, and will assume a smaller value 
than at first. When the shorter tine G! has left piston H!' 
the current will only flow through the longer and through its 
resistance, and will become of still less value. This position of 
the knife is indicated by dotted lines. If finally knife E has 
assumed the position represented in full lines all current will 
be interrupted. The number of the resistances may be more 
than two.— December 1s!, 1915. 


LOCOMOTIVES. 


23,377. December Ist, 1914. 
waTeR Heater, A. Spencer, 77 and 
London, B.C. 

Above the boiler a easing A containing an inner easing B is 
provided. The spaée C forms a feed-water heating compart- 


AND Frep- 
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ment and the interior of the casing B a compartment for the 
superheater elements. ‘lhe latter is supplied with the hot gases 





from the fire-box by way of a jacketed pipe D. ‘The jacket Ki 
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of this pipe opens into the space C at F, and is fed with water 

from a pump or otherwise through a pipe G. The pipe H con- 

ducts the feed water to the boiler. Two modifications are also 

described.—-December Ist, 1915. 

2170. February 10th, 1915.—Luspricator, H. N. Gresley, 
Avenue House, Doncaster, and I. 8S. W. Groom, 6, Lawn- 
road, Doncaster. 

This lubricator has two oil reservoirs, a main one A and a 
service one B. These are in communication through two holes, 
of which the upper one allows air to enter the air-tight main 
reservoir, while the lower one permits oil to flow from the main 
to the service reservoir, When the oil level in the latter seals 
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the upper hole the flow from the main reservoir ceases. The 
level in the service reservoir is thus maintained constant. When 
the filling plug of the main reservoir is removed, a spring-con- 
trolled plunger is allowed to rise and so close the two passages. 
This prevents the flooding of the service reservoir when the main 
one is being filled.— December Ist, 1915. 


SHIPS AND BOATS. 


3608. Mareh 6th, 1915. IMPROVEMENTS IN PARTIALLY 
COLLAPSIBLE Boats, Peter MeAlister, Woodyard House, 
Dumbarton, Seotland. ; 

The hull A of the boat is parallel sided for the greater part of 
its length, and is provided with a central well and side seats 
beneath which water-tight chambers B are situated. Topside 
structures C are hinged to the parallel sides of the boat and are 
supported in the erect position by rule jointed struts D. Similar 
topsides E are arranged across the ends of the hull, and in order 
that all the topsides may collapse flat without overlapping the 
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spaces or corners between the topsides C and E are filled in with 
canvas gussets F, Rowing thwarts G extend between the lateral 
topsides. These thwarts are each in two parts, which are hinge« 
together near the middle. The larger part is hinged to one of 
the topsides at H and to a strut J, which itself is hinged to an 
extension K of the keel. The smaller portion of the thwarts is 
supported at its end L by a fillet of wood secured to the other 
topside. The hinged edge of the topsides beds on a canvas strip 
when the sides are erected.—-December Ist, 1915. 


PAPERMAKING MACHINERY. 


5855. April 19th, 1915.—Arrk DryIne APPARATUS FOR PAPER, 
&c., L. A. Lyche, Vestfossen, Norway. 

This apparatus is constituted by two endless felts, A B, 
running over suitable driving, guiding, and stretching rollers. 
The arrangement is such that a zig-zag path is provided for the 
web of paper—shown by the dotted line C-—-the web being 
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supported alternately by a stretch of each felt. The whole is 

enclosed ina chamber. Guards D prevent the web from touching 

the adjacent felt-guiding rollers. Hot dry air is introduced 
through the pipes E. The humid air is drawn off through the 

pipes F.— December Ist, 1915. 

8904. June 16th, 1915.—IMpROVEMENTS RELATING TO FourR- 
DRINIER MACHINES, C. E, Pope, 1104, Northampton-street, 
Holyoke, Mass., l 

This invention seeks to overcome the difficulty of transferring 
the end of the web to the first felt of high-speed Fourdriniers, 
say such as run at about 1000ft. per minute. The proposed 








arrangement consists of a power-driven end roll A, placed in 
front of and somewhat lower than the lower couch roll and an 


roll and the end roll. The end roll is driven by chain from the 
couch roll at a slightly higher speed than that of the couch roll. 
The wire between the two rolls is thus at all times kept taut in 
spite of any speed variation at the engines, and this ensures, it is 
claimed, the freedom of the web from breaking at the unsupported 
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span between the wire and the felt. The air jet from the nozzle 
Blifts the tail of the web—-formed, say, by the spray cutter C 
and carries it over on to the felt. A modification of the same 
idea by the same inventor is published in patent specification 
9585 of 1915.—December ist, 1915. 


MISCELLANEOUS. 


7415. July 7th, 1915. 
THE MANUFACTURE OF CrMENT. -G. M. 
Ciorse-road, Blackburn, Lanes. 

The substance of this invention was dealt with in our issue of 
August 6th last in our series of articles on “ British Portland 
Cement Making Machinery.” This apparatus is an improvement 
on that therein described. The object is to cool the clinker by 
direct contact with a large surplus of water and to collect the 
water thus heated for use as boiler feed or otherwise. ‘The hot 


APPARATUS FOR COOLING CLINKER IN 
Park, Roden, 
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clinker falling down the shoot A is deposited on the inner surface 
of the ring B, which ring rotates with the whole surrounding 
chamber, and is composed of square sectioned hoops spaced 
slightly apart. After cooling, the clinker is lifted by the plates 
C and is discharged into the shoot D. The water is supplied 
from drip flanges E fixed to the stationary casing F, and deliver- 
ing on to the drip flanges G fixed round the periphery of the 
rotary chamber. The hot water is collected at H.—December 
lat, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 
The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply 





On each of five of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 8761/07.—Electric lamps; incandescent lamps. One 
or more filaments, for example, of tantalum, for high pressures 
are wound upon supports arranged in three or four circles 
to avoid sharp bends. Two of the circles of supports lie on a 
cone, or may in one extreme case be in the same plane, and in 
the other on a cylinder. The intermediate supports lie in one 
or two cireles on a similar but smaller surface. Glogau, C., 
Germany. 

No. 9151/07.—Glass tiles. Cast glass plate rolled to the 
proper thickness is cut up into tiles, which may be angled. 
The tile edges are ground and the back may be reughened 
by sand blast, &c., or it may be provided with a layer of sand 
or the like, or anchoring means, or have wire netting or fabric 
partly embedded in it to provide means to secure it to the wall, 
&e. Vereinigte Zwieseler und Pirnaer Farbenglas werke Akt.- 
Ges., Germany. 

No. 9247/07.—Gauges ; micrometer gauges. A lever micro- 
meter has the contact pin provided with a knife edge engaging 
a transverse groove in the lever, the fulerum being a point on 
a screw adjustable for zeroising. Hirth, C. A., Germany. 

No. 9316/07.—Impregnating wood. In impregnating wood, 
&c., with a mixture of a heavy metal salt, such as zine chloride 
or copper sulphate, and an aluminium salt, such as the acetate 





air nozzle B situated beneath the wire between the lower eoueh 





or sulphate, under hydraulic pressure, the process is earried on 





at a temperature of 60 to 98 deg. Cent., in order to avoid the 
liberation of acid and destruction of the fibre, while ensuring 
coagulation of the albumin. Marmetsehke, E., and Bruning, 
H., Germany. % 
No, 9499/07.—Electrie lamps; are lamps. An are at the 
lower ends of parallel or inclined carbons is maintained in vertical 
position by placing nearly level with it a wire carrying {},. 
are current, Which attracts or repels the are, ‘The wire may jo 
straight or curved. In the latter case it forms preferably ay 
are of 120 deg. The are may in addition be blown downwards 
by a magnet. Deutsche Beck Bogenlampen Ges., Germany 
Dated December 21st, 1906. si 

No. 9820/07.—Ordnance ; breech mechanism. Consists 
in providing semi-automatic guns with slip lock firing mechanism, 
the arrangement being such that the firing is automatically 
effected at the instant that the breech is closed. Krupp Akt. 
Ges. F., Germany. Dated August 9th, 1906, 

No. 10,024/07.—-Electrie endosmose. In an electric osn otic 
process for eliminating water from paste or mud of mineral, 
vegetable or animal substances, the various solids are deposited 
fractionally in accordance with their different natures or physical 
properties, and are thus separated from one another, bs, 
werke vorm, Meister, Lucius and Bruning, Germany. Dated 
May Ist, 1906, 

No, 10,157/07,.-—-Bearings. In a ball bearing having mevjs 
for inserting the balls, a filling opening is made in one ring only, 
in the form of a helical thread gradually passing into the jal! 
race. The balls are first assembled in the ring and the inner 
ring is then pushed over them by a helical movement. ‘I'},\. 
groove may also alter its distance with respect to the axis, 
Sachs, E., Germany. Dated May 5th, 1906. 

No. 10,356/07.-Dynamo-electric machines ;_ field magnets ; 
motors ; sparking, preventing. In a machine with half as 
many commutation poles as primary poles, those primary poles 
between which there is a commutation pole are spaced fart): 
apart than the others, in order to allow room for the commutation 
pole. Schmidt, W. G., Germany. Dated May 3rd, 1906, 

No. 10,452/07.—Electric traction. In alternating-curre:)t 
traction systems in which the potential drop in the return 
conductor is reduced by transformers having their primary 
windings in series with one feeder, the secondary windings are 
connected in series in an auxiliary return conductor placed 
close to the rail and bonded therewith by connectors at point 
close to the transformers, the ratio of which is nearly unity 
Allgemeine Elektricitiits Ges., Germany. Dated May 4th, 101 














AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December Ist. 

THE most prominent feature of the situation at this point i 
the inability to furnish adequate shipping facilities. Hundred 
of miles of loaded freight cars are stalled on side tracks between 
here and Pittsburg and Buffalo. The question of refusing mor 
farther western freight is being seriously considered. We ari 
told the congestion will soon disappear, but the ways anid 
means are not apparent. It is a serious matter. Freight 
congestion and car shortage are causing great concern. Some 
freight will be diverted to Boston and Philadelphia, Pig iron 
production will have to be curtailed for want of coke and cars 
Several furnaces have already banked. Coke is short becaus¢ 
of the labour exodus to Europe. From here clear to Pittsburg, 
about 450 miles, there is a freight blockage. Several roads have 
withdrawn their orders for cars. This action will relieve the 
pressure on the steel plates and shapes market to the extent 
probably of 400,000 tons for the present. Plates, shapes and 
bars moved up 2 dols. this week, making recent advances 
4 dols. per ton. Forging billets have reached 50 dols. Prices 
are at their highest since 1907 and are mounting. Probably 
some other recently reported business will be withdrawn from 
the market. A great deal of new steel capacity is being hurried 
to completion and by the close of the year output will have 
greatly increased. Most of the recent and current deliveries 
have been and are to old contracts at relatively low prices. 
A great deal more business is being offered than is accepted, 
from both home and foreign sources. This country is at last 
steel-hungry, but will have to subsist on short rations for 
awhile, though there is no means of knowing what producing 
capacity will be by mid-winter. It is a pity that blast furnace 
capacity has to be reduced. During October 393 vessels carried 
away freight worth 175 million dollars. The ery is for ships, 
ships and still ships. Carand locomotive builders foresee great 
domestic activities after the war. The preparation to secure 
foreign trade is far from organised efficiently. At present if 
is more a hope and ambition, and involves a game in which 
Americans are not proficient. The possibilities of wholesale 
cancellation of orders under radically new conditions not 
remotely impossible is kept in sight by master American minds. 
Wire makers have within two weeks contracted for 300,000,000 Ib. 
of copper, some deliveries as late as June. Electrolytic is 
temporarily resting at 20. The chief copper difficulty is ships 
to carry it away. Sold stocks are piled up. Mine productive 
capacity is gaining. The inability to export as orders demand 
must enter as a factor into future prices. 


New York, December 8th. 
During the past week iron and steel conditions have been 
modified in many minor respects. The great factor presented 
is the long oversold condition of the market ; the next is the 
strong upward tendency and pronounced advances in prices. 
The pressure to get orders accepted is far beyond the ability of 
the makers or the capacity of the mills, Advances within two 
weeks range for finished products from 2 dols. to 5 dols. a ton, 
and on crude iron from 50centsto Idol. a ton. But little muni- 
tion business has been reported for a week, although much is 
waiting. Freight congestion and car shortage are serious 
factors, and may become more serious. After two weeks of 
feverish counselling, no practical results have been announced. 
The ship shortage seriously handicaps grain exports especially. 
Lake boats are scarce, Ore shipments for next season are 
jeopardised, Consumers of iron and steel would contract for 
from six to nine months ahead if they could. High prices do 
not frighten business away. Pig iron is uncertain. There is 
not enough furnace capacity should the present demand continue. 
Car builders are urged to accept orders for next summer’s deli- 
Freight transportation is a serious*problem, both in the 
interior and at the coast terminals. The problem is a serious 
one from any point of view. Prices must advance, The pro- 
duction of pig may decline somewhat for want of ears and fuel. 
Urgent needs from abroad will eventually multiply. Ocean 
transportation is at present uncertain, and freights are exor- 





very. 








bitant. The domestic rush for supplies is growing. Many 
requirements must remain unfilled for an indefinite period. 
There is no chart to go by. Mill and furnace limitations have 
been reached. No prices seem prohibitive. New shipbuilding 
inquiries are now being gone into, but only remote deliveries 
ean be undertaken. The difficulty of estimating the cost of 
work is intensified by the lack of knowledge as to what iron and 
steel prices are to be later on. There are no easily defined limits 
as to demands for new enterprises, which are being stimulated 
by abundance of capital and low rates of interest. Copper 
production is rapidly expanding, but it has no effect on prices. 
The output of the Lake Superior mines for November was 
25,000,000 ly. Prospective supplies are sold months ahead— as 
much as four months. The prevailing price for electrolytic 
is from 20 to 20}. 
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THE MINISTRY OF MUNITIONS. 


(By a Munitions Worker.) 


Tue interesting speech which Mr. Lloyd George 
made in the House of Commons on Tuesday, 21st 
inst., is really the first official descriptive account of 
the growth of the Ministry of Munitions since its for- 
mation last May, and if examined in detail gives some 
indication of the extraordinary amount of work 
accomplished in a little nore than six months by that 
able and energetic department. When the full 
history of the war is made public the extent of the 
Ministry’s labours and the extreme value of the 
services rendered by those gentlemen composing the 
staff situated in Armament Buildings, in Whitehall, 
will, it is to be hoped, obtain adequate recognition. 
One of the greatest crises in the history of engineering 
in this country was the great strike in 1897, and this 
battle between employers and employees was met by 
the rapidly formed organisation of the Employers’ 
Federation to meet the long prepared resources of 
the various trade unions. The relative merits of this 
controversy are forgotten for the time being at any 
rate, but the only parallel to this very far-reaching 
amalgamation of engineering interests that readily 
suggests itself is the formation of the Ministry of 
Munitions. True, the objects in detail are dissimilar, 
but. the broad principle of combination of varying 
interests with a definite common object is identical ; 
the Federation, in fact, has been extended. The 
original object aimed at in the formation of the 
Ministry is often supposed to have been merely one of 
supplying an adequate quantity of shell to the troops 
in France, preferably of the high-explosive type. 
But long before the Ministry took actual shape, the 
vastly wider ramifications into which it would 
inevitably have to extend, and of which it would 
ultimately have to take control, were clearly grasped, 
and now hardly an engineering firm in the United 
Kingdom of any importance whatever is not subject 
to direct **M.M.”’ instructions. It is to be hoped 
that it will be found possible to bring even further 
interests under the sway of the Ministry, but the 
enormous volume of work that has hitherto been 
essential in the development of the position as it 
stands to-day has so far precluded it. 

In referring first of all to the still vexed question of 
the relative merits of shrapnel and high explosive, 
Mr. Lloyd George certainly gave many people the 
impression that there was still a lingering preference 
for shrapnel shell in the British Army. Practically 
speaking, we started the war with 18-pdr. weapons 
and shrapnel. These proved useless for attacking 
trenches, and, by the time 18 pdr. high-explosive shell 
were available, the trenches had grown too strong and 
too elaborate for the size of shell to make sufficient 
impression on them. Bigger calibre weapons and 
shell carrying a larger bursting charge were seen to 
he essential long before the cry for high-explosive 
shells was made the basis of attacks on Lord Kitchener. 
Some time in the dim future, a publication of the sizes 
and quantities of high-explosive projectiles ordered, 
together with the dates of the orders, will be found 
amply adequate to clear War-office and Ministers of 
lack of foresight in this matter. Nor should it ever 
he forgotten—therein lies the faith placed in the small 
size shrapnel—that, once an enemy is driven out of 
his trenches, shrapnel kills him off more quickly and 
comprehensively than does high explosive, and, 
further, if the gun firing it be of relatively small size— 
say firing an 18-pdr. projectile—that gun can be drawn 
up to keep pace with the advance, which is not possible 
in the case of a much heavier weapon. Once the 
leeway which had to be made up was realised, methods 
were promptly formed to overtake it. That the 
Germans were really turning out the astounding 
quantity of 250,000 shells a day seems hardly credible, 
but it must be remembered that a large proportion 
of these were of cast iron, and hence inferior to steel 
shell, even if easier to make in large quantities. At 
the beginning of the war there were, perhaps, only 
half-a-dozen shell-manufacturing firms in Great 
Britain. Firms that had never made shell were often 
under the impression that they would have little or no 
trouble in turning out large quantities of what, at a 
superficial glance, seemed an easy piece of work, 
particularly adapted for rapid production. On the 
contrary, shells are frequently intricate pieces of work, 
require to be made with extreme accuracy, and present 
many difficulties to the untutored. The inspection 
of shell prior to acceptance is extremely rigid ; the 
standard of workmanship demanded very high. 

As Mr. Lloyd George pointed out, the mere shell 
hody was only a portion of the finished article. Fuses, 
primers, and cartridges presented even greater diffi- 
culties. With considerable generosity, the fullest 
resources of the armament firms which had hitherto 
specialised in such work were thrown open to other 
lirms, and every possiblé assistance given to them to 
learn how to manufacture the component parts. 
Shell forges had to be ordered in large numbers before 
‘ny great improvement in output at all could be 
obtained, for the number of shell turned from solid 
har is relatively small. The machinery had to be 
ordered to turn them. Again the armament firms 
supplied the data as to what type these machines 
should be, how many of each type should be ordered 
‘or each operation, and further, they supplied the 
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fullest manufacturing data for the guidance of many 
to whom before the war they had been total strangers. 
The difficulty of fuse manufacture was really greater 
than that of plain steel bodies, and here again 
exceptional accuracy is required. Thousands of 
special machines were required for this work, and the 
supply of these had to become a matter of Ministerial 
control or chaos would have resulted. 

Even with the extensions to existing works, it 
would have been quite impossible to meet the demand 
for shell and their component parts. National 
factories were established, and in these we find 
probably the highest developments of plant for the 
economical manufacture of shell. Put down abso- 
lutely unencumbered by tradition or surrounding 
conditions, the arrangement of some of these plants 
is extremely good, previous experience since the out- 
break of war assisting very greatly towards deter- 
mining the best proportions of the lay-out. But at 
the present time, however ably the Ministry has con- 
tributed to the position in which we now find 
ourselves as regards plant, it is now confronted 
with the very difficult problem of how to staff these 
works. 

Where are the men to come from to work the 
machines ? The supply of labour is a very real 
difficulty at present, whether skilled or unskilled. Mr. 
Lloyd George estimates that we require at present, or 
in the near future, about 80,000 skilled men and about. 
250,000 unskilled men. They are not easy to obtain 
without making considerable adjustments in the 
labour market and without the loyal assistance of 
the workmen themselves. In a number of works 
girls are being used on 18-pdr. shell with great success. 
Larger sizes are rather heavy for them, taking into 
account the number which they are required to handle 
per day. On simple operations—taking perhaps 
four minutes each—-a week of sixty hours involves 
very hard work for a turner handling six-inch shells, 
and a rate of output that may start early in the day 

say twelve an hour—falls off to about eight an hour 
towards the end of the afternoon. For fuse work 
girls are eminently suitable. 

The Ministry of Munitions has often been accused 
of over-ordering or forcing over-production. There 
are a large number of men in this country who know 
what their own and other works are producing, and 
who are in touch with what is wanted, and these 
accusations do not emanate from them. The only 
method of ensuring a sufficiency is to make what may 
seem far more than enough for us. One can state 
within extremely wide limits what the sufficiency 
might amount to. We must have so much that we 
cannot be short in’ future. Even now Mr. George 
tells us that we have not approached the German pro- 
duction of 1,750,000 shell a week, or the French pro- 
duction, to which he assigns no figure. Knowing 
the British resources, it is surprising that we have not 
equalled the French output, but the German figure 
is truly amazingly high—so high as almost to seem 
doubtful. 

When the war first broke out the largest orders for 
shell were promptly placed by the Admiralty, and to 
some extent this fact rather crowded out War-oftice 
orders from the existing shell manufacturers. When 
the full extent of the shell movement is made public, 
it will be wondered, perhaps, how it could be possible 
to fire it all away in sufficient quantities to cause a 
shortage. The starting up of these factories, how- 
ever, was necessarily a slow business, even though 
taken in hand by experienced firms. Quite apart 
from the mere factories for making the shell bodies or 
the cartridge cases, the number of forges to be put 
down was very great, for only a limited number of 
firms forge their own shell. iven of these only a 
few supply the steel, so the ramifications of the 
Ministry with regard to shell supply have extended to 
the very furnaces themselves. At the other end of 
the scale the shells and fuses require filling ; the high 
explosive requires making, and works for these purposes 
also required to be put down. Labour had to be 
found for them, but this was relatively easy, as the work 
is light enough to allow women and girls to be em- 
ployed. The adoption of this system of national 
factories, according to Mr. Lloyd George, possessed 
three distinct advantages. First, it enabled a 
large increase in supplies to be obtained ; secondly, 
it minimised the labour difficulties, and thirdly, 
it enabled the Ministry to check prices. Cost 
apart, the first was necessary in any case ; the second 
was an essential complement to the first, but the 
third, although being a result of the first and second, 
was a very great aid to the principle already adopted 
by the Ministry of obtaining reasonable bargains as 
far as possible. The cost of shell production has been 
very considerably reduced since the war first started, 
but not by any means all due to the establishment 
of national factories. It is largely due to the quantity 
of shell ordered compared with the practice of the 
previous year. Open orders for the maximum output 
of material, whether shells or motor cars or khaki 
cloth, naturally tend to reduce the cost of production. 
Greater individual skill on the part of workmen tends 
to the same end. Simplification of design of shell 
is another point, and this further admits of greater 
output. 





Touching on the question of artillery, Mr. Lloyd 
George stated that big guns on a large scale had not | 
been ordered before midsummer. 





As it happened, | 
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the big ordnance works in the country were taxed to 
their utmost in supplying naval guns during the early 
part of the war, and in view of the importance of 
having adequate naval strength, and the uncertainty 
of the German naval movements up to that period, 
it was undoubtedly a correct policy to follow. Why 
it was that the importance of the machine gun was 
not previously appreciated, and, when realised, why 
it was that more could not have been produced by an 
earlier date, was not explained, though it may be 
partly deduced from the statement that one type is 
best for attack and another type for defence, while a 
third is particularly adapted for aeroplanes. 

The great point about Mr. Lloyd George’s speech 
undoubtedly lay in his references to labour and to the 
attitude of both unions and men on the question of 
the dilution of skilled by unskilled labour. On this 
point the men will have to give way if the new factories 
are to be got into proper running. No amount of 
getting skilled men back out of the Army— incidentally, 
the Navy has taken a very large number from 
the armament works—will suffice to provide all that 
are required. The fullest use of women must also 
be made in offices and shops. In asking for some- 
where between three and four hundred thousand more 
hands Mr. George is not exaggerating, but where they 
are to be obtained is another question. Rearrange- 
ment by drafting from one district to another is apt 
to increase the housing difficulty, a question that has 
already given considerable trouble in some districts. 
The importation of foreign labour is hardly a suitable 
solution. 

Great as has been the work of the Ministry of Muni- 
tions to provide hands, this problem is a serious one, 
but there is another to face in the future which is 
even greater. That is the question of what is to 
happen to all these employees and all these works in 
the dim and distant period so generally referred to 
as ‘after the war.” A general disbandment would be 
a national calamity ; the process will require.to be 
so gradual as not to upset large numbers at once. 
What is to happen to the Ministry itself ? That for 
a period after the conclusion of active hostilities it 
should still be responsible for munition production 
cannot be gainsaid. If it were found possible 
gradually to convert the Ministry of Munitions into 
a Ministry of Commerce, charged with the benevolent 
supervision of British trade, it might prove that. its 
utilities in peace time were of the same high order that 
they have been during the war. 








PAPERMAKING AND ITS MACHINERY. 
No. XIV.* (Conclusion) 


WOOD PULP. 


Tuis series of articles would be regrettably incom- 
plete if we failed to include in it some account of the 
processes and machinery associated with the produc- 
tion of paper from wood. Introduced into this 
country about 1870, wood as a paper-making material 
has come to occupy a most important position. As 
is well known, practically every one of our daily news- 
papers are printed upon paper made exclusively from 
wood. What this means may be gathered from the 
fact that an important London morning journal 
selling at. a penny uses, on an average, about 50 tons 
of wood pulp per day. A group of three other London 
papers uses over 1000 tons a week. Adding some 
24 per cent. to these figures for loss in manufacture, 
we find that here alone we havea onsumption yearly 
of paper produced by about 5000 tons of wood. In 
a recent year this country imported wood pulp of 
all kinds amounting to 839,000 tons, and valued at a 
little over £4,000,000. 

It would be a great mistake, however, to suppose 
that wood pulp is used by the paper maker solely for 
the production of the cheap and often very poor 
quality of paper on which the daily newspaper is 
printed. As a matter of fact, what is known as art 
paper—that is paper of the quality on which the 
Supplements to THE ENGINEER are printed—is some- 
times wholly and sometimes in large part composed 
of wood pulp. From “ art ’”’ to “news ”’ paper there 
are many gradations, all of which may contain more 
or less large quantities of this material. 

As we shall explain shortly, there are two classes 
of wood pulp in use, namely mechanical and chemical. 
The latter is frequently referred to as sulphite wood 
pulp, because in its most widely used form sulphurous 
acid plays an important part in its formation. With 
this explanation, the table on thenext page showing the 
composition of certain typical papers should serve to 
disabuse the reader’s mind of any preconceived idea 
as to the uses to which wood pulp is put. The per- 
centages given in the table relate, it will be understood, 
to the composition of the fibrous part of the paper. 
Analysed on a weight basis, this fibrous part might in 
the case of a high class art paper be found to represent 
only about two-thirds of the total constituents, the 
remaining amount being the loading, sizing, &c., 
materials. In the case of “‘news’’ paper, anything 
round about 97 per cent. of the total might. be fibrous, 
the 3 per cent. being loading. 

It will be seen from this table that sulphite wood 
pulp is to be regarded as a superior material to 


* No. XIII. appeared December 24th, 





616 


THE ENGINEER 


Dec. 81, 1915 


— 
—— 








esparto grass, while mechanical wood pulp is consider- 
ably inferior. 


Composition (Fibrous) of Typical Papers. 
Esparto. Sulphite. 
Per cent. Per cent. 
Heavy imitationart ..  .. .. 80 .. .. 20 
Imitation art a ee, a 10 
R-GEOOONS: “ce as 8s ee SEU. as OO 
Antique wove printing .. .. 95 .. .. 5 
Esparto printing* ah “wise! okies Ce 20 
Sulphite printing he eS . lo 
Sulphite. Mechanical. 
Common art a eee 10 
Common news .. ai as ae 10 90 
High-class news .. a! 
ee? oc gar ss Ak ee OO l 
* The difference between this and the first paper in the list is 
considerable, and is due to a corresponding difference in the 
amount of loading material employed, and the extent to which 
the calendering is carried. A similar remark applies to the 


papers called “ sulphite printing * and * cartridge.” 


The woods employed for the production of both 
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| us what is known as soda wood pulp. But by far 
| the commoner method is to digest the chips in a hot 
| solution of bisulphite of lime under pressure. This 
| gives us the product commonly known as sulphite 
| wood pulp. The bisulphite of lime is usually prepared 
| at the site by burning sulphur or pyrites and causing 
| the sulphur dioxide to unite with lime in the presence 
/of water. After being washed and screened, the raw 
| pulp is worked up into dry sheets on a machine almost 
| identical with a Fourdrinier paper-making machine. 

These sheets, or slabs, after being cut up to convenient 
| sizes, are ready for export. 

It is not possible for us to describe and illustrate the 
construction of actual examples of several of the 
machines which, as indicated above, are employed 
in the conversion of felled tree trunks into sheets of 
wood pulp. Although there are, we believe, three 
wood-pulping works in this country, British engineers, 

|it seems, do not lay themselves out to supply the 


necessary plant. Just as our principal supplies of 
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of the sawn-up trunks, after having been deprived of 
the bark, are reduced to chips preparatory to being 
digested. A wood-chopping machine for this purpose 
made by the Glossop Lronworks Company, Limited, is 
illustrated in Figs. 112 and 113. It consists of 
heavy cast iron dise keyed to a stout shaft, which runs 
at a speed of 150 revolutions per minute, The shaft 
is provided with means for its ondwise adjustient, 
and runs in self-oiling phosphor-bronze bearings, 
Four steel knives are inserted in the face of the dise, 
and these can be adjusted so as to project by the most 
suitable amount from the face. A cast iron feeder 
box, or shoot, is bolted to the bed to one side of the 
shaft, and is arranged to present the logs of wood to 
the knives at such angles, vertical and horizontal, 
as have from experience been found to result in the 
least amount of shock when the knives strike the log, 
The shoot is lined with steel plates, which can be 
readily removed should their replacement — be 
necessary. 




















Section of Disc on Line A.B 
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kinds of wood pulp are those of cone-bearing trees, 
such as spruce, fir, pine, &c. The trunks are sawn up 
into lengths of about 2ft., and in this condition are 
deprived of their bark either in a barking machine, 
which cuts it off by means of revolving knives, or in 
a “tumbler,” a circular drum filled with hot water 
and acting on the same principle as the “‘ rumbler ” 
used for dressing iron castings. The best pieces, those 
free from knots for instance, are set aside for treatment 
by the chemical process. 

Mechanical wood pulp is nothing else than ground- 
up wood. It may contain not much more than 50 per 
cent. of cellulose, and includes all the resinous matter 
and other substances, such as lignin, of the original. 
wood. Inthe presence of these impurities, particularly 
of the resin, is to be found one cause of the poor quality 
of paper produced from this pulp. The process 
employed in its preparation is simply to grind the 
prepared pieces of wood against a rapidly revolving 
sandstone. The grinding is carried out in the presence 
of water, and by varying the amount of the water used 
and the condition of the surface of the stone two 
broad qualities of pulp can be produced, hot and cold 
ground pulp, of which the hot ground stuff is the 
tougher and stronger. The pulp is screened to 
remove the coarser material, and is then formed into 
sheets or slabs by an ingenious machine, closely 
resembling a Couper concentrator. These sheets or 
slabs are then pressed hydraulically, when they are 
ready for export. As they arrive at the mill they 
contain about 50 per cent. of dry pulp and 50 per 
cent. of water. 

In the case of chemical wood -pulp every effort is 
made to arrive at a substance which is as nearly as 
possible all cellulose. The removal 
fibrous and resinous constituents of the original wood 
is effected by cutting the prepared and selected logs 
into chips and digesting these chips with chemicals in 
much the same manner as is done with all the other 
raw materials used by the paper maker. In the case 
of cotton rags, esparto, &e., the digesting chemical 
nearly always employed is caustic soda. This sub- 
stance, too, is sometimes used with wood, and gives 


Fig. 112—WOOD-CHOPPING MACHINE—GLOSSOP IRONWORKS 


wood pulp come, or came, from Canada, Scandinavia, 
and Germany, so, too, do we find the engineers of 
these countries chiefly responsible for the manufac- 
ture of the machines and appliances used in the 
industry. This is particularly true in the case of 
mechanical wood pulp, and beyond the references 
made above, we are unable to illustrate from the 
practice of British engineers the construction and 
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The disc is enclosed during working within a sheet 
iron casing, from which the chips are discharged into 
an elevator, or on to a conveyor by the centrifugal 
force imparted to them by the revolving disc. Two 
small projections, or “ bangers,” are let into the 
periphery of the disc. These serve to clear out the 
chips which fall into the space in the bed beneath the 


disc. No definite information is available regarding 














Fig. 113—WOOD-CHOPPING MACHINE 


of the non- | 


| working of barking machines, tumblers, wood-grinding 
| machines, centrifugal screens, and the sheet-forming 
concentrators or wet pressing machines, as they are 
called. With regard to the plant employed in the 
production of chemical wood pulp, we are in rather a 
better position. 

Under this process, as we have said, the best pieces 


the power consumption of this machine. A con- 
structional feature of it is worth noting. The slots 
for the knives, it will be seen, are continued down to 
and through the boss of the disc, and the boss is 
hooped with a pair of shrunk-on rings. This construc 
tion is adopted with a view to minimising the unknown 
internal stresses produced in the neighbourhood 0! 
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——— 
the boss by the contraction of the metal after casting. 

The flakes, or chips, of wood thus produced may, 
if it is thought necessary, be passed through a sifter, 
which separates the smaller pieces from the larger. 
Such a sifter usually consists of an inclined revolving 
having open ends, and with its cylindrical | 


drum gore ; . 
surface formed of fine wire netting supported on a | 





The smaller pieces of wood pass through | 
The larger travel to the lower end of the 
It is thus possible 


frai wework,. 


the netting. 
drum, whence they are discharged. 

















Pig. 114—STATIONARY DIGESTER—BERTRAMS 


to deliver to the digester pieces of wood all, in each 
charge, of much the same size. The object in view 
has its parallel in the domestic kitchen. A good cook, 
when boiling potatoes, selects each batch as nearly as 
possible of the same size individually. 

Two forms of chemical pulp digesters, as supplied 
by Bertrams, Limited, are illustrated in Figs. 114 and 
115. In one form the vessel is arranged vertically on 
fixed pedestals. In the other it is horizontal and can 
be rotated by power exactly like an ordinary cylin- 


| tiles, held in place by cement or lead. 


| known as Preston’s patented lining, for which, we 


the strength employed has no action on steel. But | 
if the sulphite process is adopted the steel has to be | 
protected from the corrosive action of the acid-like | 
bisulphite of lime or other salts of sulphurous acid. | 
The lining commonly adopted consists of bricks, or 
The digesters 
illustrated are, however, provided with what is 
understand, certain advantages are claimed. This 
lining consists of tiles embedded in a peculiar paste or 
plastic material, consisting of asbestos and a solution 
of silicate of soda, or silicate of potash, or a mixture 
of the two. Silicate of soda alone seems to be the 
preferable form. This paste is used not only for 
holding the tiles to the sides of the digester, but for 
** pointing ” them and for making joints. 

The largest size of upright digester may hold as 
much as 20 tons of wood chips at one charge. The | 





within the boiler blows the pulp out of it and into a 


tank, where the stuff is strained and washed. 

The digested, strained, and washed pulp is worked 
up into the form of thin sheets on a machine of the 
Fourdrinier type. An example of such a machine— 
a pulp-drying machine as it is called—is illustrated 
in Fig. 116. This example is taken from the practice 
of Bertrams, Limited. Such a machine is not used 
exclusively for working up chemical wood pulp into 
sheets. It is employed also in converting raw pulp 
derived from esparto, sugar cane refuse, bamboo. 
&c., into dry sheets ready for export. It may 
be pointed out that the export of dry sheets of 
pulp rather than the export of the untreated raw 
material is economical in many cases, the deciding 
factors being the percentage of useful fibre contained 
in the raw material and the freight charges in force 
between the points of production and consumption. 




















Fig. 115—REVOLVING DIGESTER—BERTRAMS 


digesting process may be conducted at a pressure of | 
about 80 Ib. per square inch, and lasts for eight hours 
or so. This applies to sulphite pulp. For soda pulp 
the conditions are similar, except that usually the 
revolving type of boiler is used. In both instances | 
the condensed heating steam accumulates in the | 
digester and mixes freely with the pulp. Another 
form of working avoids this by circulating the steam 
through coils of lead pipe. The pressure inside the 
digester in this case is kept low, say round about 
15 lb., and the digesting process is maintained for a 
proportionately longer time, averaging about forty 
hours. The result of this “‘ slow cook” process is a 
sulphite pulp differing considerably from that pro- 
duced by the *‘ quick cook” process. It may be here 
mentioned that many modifications such as this are 
possible, and are in use. As illustrating this point, we 
may refer to the production of ‘‘ kraft’? paper, that is 
a certain quality of very strong and remarkably tough 





























Sugar cane refuse and bamboo and, to some extent, 
wood, are commercially practicable sources of paper- 
producing pulp, only provided the valueless stuff in 
them can be eliminated from them at the point of 
production. 

As will be seen from the engraving, a pulp-drying 
machine is almost identical with an ordinary Four- 
drinier. There are, however, quite a number of points 
of minor difference. The width of the wire is much 
the same as in an ordinary Fourdrinier. During the 
last twenty-five years Messrs. Bertrams have built 
pulp-drying machines the wires of which have varied 
in width from 94in. to 159in. The speed of the wire, 
however, is considerably less. It depends, of course, 
upon the number of drying cylinders in use, but on the 
whole speeds of 50ft. to 100ft. per minute are most 
common. Our engraving shows a machine with 
eighteen drying cylinders set in two tiers. At times as 
many as fifty drying cylinders may, however, be 
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Fig. 116—MACHINE FOR CONVERTING WOOD PULP INTO DRY SHEETS—BERTRAMS 


drical rag boiler. 
spherical in shape. 


May say that the vertical type may be 40ft. or 50ft. 
in height by 12ft. to 15ft. in diameter. In either 
form illustrated, the digester consists of little else than | 
a strongly riveted steel shell with suitable inlets and | 
outlets for the steam and the pulp. The chief | 
technical interest lies in the lining. If the soda process 
1s in use, no lining need be used, for caustic soda in 


The digester is sometimes made | paper having a yellow colour and used chiefly for 
As an indication of the size, we | 


wrapping purposes and the manufacture of bags. 
This paper is produced by incompletely digesting the 
wood in old soda lye, and by completing the disin- 
tegration mechanically with an edge 


‘‘kollergang,”’ such as we described in a preceding | 


article. 


After digesting has been completed, the steam is | 


shut off and the outlet door opened. The pressure 


runner or, 


| employed, in which case they would be arranged in 
| three tiers. 

| The strength of the pulp sheets being of no con- 
| sideration, the wire frame of the dryer is not made to 
shake, as in an ordinary Fourdrinier. Our engraving 
| certainly shows the wire frame supported on shaking 
| joints. These are provided in order that the machine 
| at any time may, if desired, be converted readily from 
a pulp dryer to a paper-making machine. Although 
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the pulp sheets are many times as thick as a sheet of 
paper, and consequently have to be drained of con- 


siderably more water, the vacuum employed does not | 
It | 
The explanation of this | 
lies, of course, in the greatly reduced speed with which | 


differ materially from that used in a Fourdrinier. 
may actually be a little less. 


the sheet passes over the vacuum boxes. 


Our engraving shows a dryer fitted with a pair of | 


couch rolls and two pairs of press rolls. In connection 


with the latter, an important point of difference is | 
If one of the engravings of a Four- | 
for | 
; and spoilt paper and the clippings obtained from the 


to be noted. 
drinier already given be studied—Fig. 51 ante 
preference—it will be found that while the paper is 
led through the first pair of press rolls in the direction 
from the wet end to the dry end, at the second pair 


it is led through in the direction from the dry end to | 


the wet end. The paper, in fact, at the second press 


rolls executes an S-shaped turn, the rolls being | 


situated at the mid point of the figure. The result 
of this is that the lower surface of the paper, the 
surface, that is, which shows the marks of the Four- 


drinier wire cloth, is brought uppermost at the second | 
| soda pulp is light brown. 
| the 


press rolls, and is subjected to the pressure of the 
smooth metallic surface of the upper roll. This 
greatly 
the original lower surface, but it clearly complicates 


the wet felt arrangements, and may render necessary | 
| thin lamin. 


the use of power-driven leading rolls to move the felts. 


As the presence or absence of wire marks on wood | 
the reversal | 
The pulp | 


pulp sheets is not of the least moment, 
made in the case of paper is not adopted. 
sheet is passed straight through both pairs of press 
rolls in the same direction. The wet felt arrangement, 
it will be seen from the engraving, is thereby simplified. 

Coming to the drying cylinders, we notice that only 
the first of these is provided with a felt. The speed is 


so slow, and the web so stiff, that it is quite easy to | 
lead the web over the drying cylinders without the | 


assistance of felts on all the cylinders. The absence 


Fig. 117—SAMPLES OF WOOD PULP—A 


of felts, however, may on occasion have to be compen- 
sated for by arranging pressing rolls, one at the top 
point of each of, say, the three last drying cylinders in 
the upper tier. The use of such rolls results in a good 
hold being maintained on the sheet. 

No smoothing rolls, no calenders, and no reel-up 
gear are provided on a pulp dryer. In place of the 


latter the web of pulp leaving the last drying cylinder | 
In our | 


is passed directly into a cutting machine. 
engraving this cutter is shown to consist, first, of a 
set of slitting knives, next a pair of draw rolls, and, 
thirdly, a cross-cutting knife drum. The pulp thus 


leaves the machine in the form of dry cut-up boards | 
The driving gear is much simpler than that | 
designed for an ordinary Fourdrinier, as no provision | 


or sheets. 


for changing the speed to suit varying kinds of product 
is necessary. 


We cannot discover that beyond the above appli- | 
ances British engineers take any part in supplying the | 
But if the producer of | 
of the} 
material has nothing to complain of, and there is no | 
| through a refining engine, whence it is delivered to 


needs of the wood pulper. 


wood pulp is thus badly served, the user 


need for him to go outside Great Britain in order to 


obtain all the machinery required to convert wood | 


pulp into paper.* Many of the machines, &c., so 
employed are identical with, or are but slight modifi- 
cations of, those employed in the manufacture of 
paper from rags, grass, and so on. 
no need for us to go into the details of their construc- 
tion. 

As in the case of other raw material, 


it into paper differs from one mill to another. 


* Wood pulp is, of course, used for other purposes as well, a notable 
example being its conversion into artificial silk. Attempts have been 
made to use if as a basis for the production of photographic and 
cinematograph films, and as a substitute for cotton in the manufacture 
of explosives. The latter application, however, has not, we believe, 
been very successful. 


|| may therefore be 
| conclude this 


| 
| rough cardboard, 


assists the removal of the wire marks from | 


| cerned. 


There is therefore | 
| especially sought after by the daily Press. 


so it is with | 
wood pulp ; the exact practice followed in converting | 


It | 


of some value and interest if we 
article and this series with a_ brief 
description of the practice followed at a certain wood 
pulp mill} which we recently visited. This mill, we 
may say, supplies the paper used by several well- 
known daily, weekly, and monthly publications. 
The methods of working adopted at it, although 
typical, must not be taken as being the invariable 
practice of all wood pulp paper mills. 

The raw material employed at this mill is mechanical 
wood pulp, chemical wood pulp of both the soda and 
the sulphite variety, and ** broke,’’ that is the waste 


This broke 
and 


originates entirely 
therefore only wood 


cutting machines. 
within the mill itself, 
pulp in another form. 

In Fig. 117 we illustrate samples of the three forms 
of pulp as received from abroad. All come in in the 
form of sheets measuring about 24in. by 30in. The 
two chemical wood pulps might readily be taken for 
something less than jin. thick. 
The sulphite pulp is white, or cream coloured. The 
Both appear quite dry to 
touch, although in reality each contains about 
2 per cent. of moisture. The mechanical pulp is 
faintly yellowish in colour. The sheets are about 
lin. thick, and are readily split up into numerous 
They are further distinctly moist to 
the touch, and contain about 50 per cent. of water. 

The paper produced from these pulps is not of one 
constant quality. To suit different orders, it may 
be a purely “ mechanical ” or a purely ** chemical ” 
paper, or something produced by an admixture of the 
two. Broke may be added to any in varying propor- 
tions, 

A purely mechanical paper involves little trouble in 
the preparatory stages. The sheets, without any 
previous treatment whatever, are fed into a breaking 
engine provided simply with a roll, back fall, and 


1s 


MECHANICAL; B, SULPHITE; C, SODA 


mid feather, and are here softened and broken up into 
a sponge-like mass, the water used being the back 
water derived from the Fourdrinier. Broke in the 
form of wasted sheets, clippings, and scrapings from 
the rolls of the Fourdrinier will, jf necessary, be 
tumbled into the breaker vat at the same time. The 
average charge is about 1100 lb. of dry stuff. The 
breaking process lasts for about twenty minutes. 
During this time the alum, clay, resin, &c., are added 
to the stuff, although in many mills these materials 


| are not added until the beating stage is reached. 


The broken stuff is then delivered direct into the 
beaters, of which roughly there are two for each 
breaking engine, since the beating process takes more 
time than the other. Bleaching is entirely omitted in 
this mill at least, so far as mechanical pulp is con- 
If the resultant paper be too yellow to suit 
the customer’s requirements, a little mauve dye added 
to the pulp during the beating process will make the 
finished paper as white as it need be. In reality, of 
course, the mauve on top of the yellow makes it 
faintly grey. From the beaters the stuff is passed 


the stuff chests in the machine house. 
The paper thus produced is, of course, of a very 


| poor quality, but it is thought good enough for many 


Its cheapness and the rapidity with which 


purposes. 
large quantities make it 


it can be produced in 


The preparation of chemical wood pulp is conducted 
with greater pains. The sheets, sulphite, soda, or 
both, are broken up in a breaking engine, just.as before, 
but with the addition of a measured quantity of 
bleaching liquor. It may be noted here that in some 
instances the inside of breaking and bleaching ¢ engine 

vats have heen enamelled to prevent corrosion con- 


+ Not the ‘Daily Telegraph Mill. 





taminating the pulp. The practice does not. seem 
to be altogether desirable, for we are informed that 
‘the enamel after a time has been found adhering to 
the first few drying cylinders of the Fourdrinier, Aj, 
any rate, it seems to be superfluous. In process of 
time the bleaching solution, as was pointed out to is 
at the mill visited, lays down over the wetted surface 
of the vat the best of all enamels, presumably a 
deposit of lime. 

When the stuff has been sufficiently “ poached,” or 
broken up, and has become thoroughly impregnated 
with the bleach, a valve at the foot of the vat is opened, 
The stuff may be so thick that it will not flow cut 
through the opening. If this is so, some spent bleach 
liquor strained off from a previous charge, or “* {\\r- 
nish,” is mixed with it to reduce its consistency, 
The undiluted stuff is a sponge-like mass, of a color, 
too, quite like that of a sponge, for the bleach has nit, 
so far, had time to do its work. 

We now pass to the floor below. Here we find t\e 
stuff descending from the breaking engine into a brick 
chamber provided with a tight fitting door, and a 
floor formed of perforated plates of zine and jor- 
forated tiles. The stuff is kept shut up in 
chamber for at least twelve hours, and for twenty-four 
hours if there is time enough to spare. By the end 
of this period the bleach has entirely drained away 
from the fibrous stuff, and this now looks liké white 
snow. No washing is thought necessary with this 
method of working, and that its omission causes 110 
serious trouble is evidenced by the appearance of tlie 
Fourdrinier cylinders, and by the fact that no c¢o)n- 
plaints, or so we understand, have ever been receiy oc 
from customers which could be traced to the preserve 
of free bleach in the paper. No “ anti-chlor,” that 
is sodium thiosulphite or sodium sulphite, it may he 
added, is used. 

On the same floor as these straining chambers we 
find the bleach mixers. These are of the type des- 
cribed in our third article. The practice at the mill 
visited is to use 700 Ib. to 800 Ib. of bleaching powder 
to 2000 gallons of water. The strained liquor is 
pumped to tanks situated above the level of the 
breaking engines. To similarly situated tanks the 
spent liquor passing away from the pulp straining 
chambers is also pumped for use as mentioned above. 

At the mill in question the straining chambers are 
on the ground floor. Economy of labour would no 
doubt have resulted if the breakers had been on the 
second floor, the strainers on the first, and the beaters 
on the ground. As it is, the breakers and beaters are 
both on the first. The workmen, therefore, load the 
strained and bleached stuff into barrows and carry it 
upstairs to the beating engines. The beating process 
is in no wise different from that referred to in connec- 
tion with mechanical wood pulp. Water has to be 
added to the strained bleached pulp before it can be 
beaten. This may be the back water from the Four- 
drinier. Refining follows beating just as before. 

Thereafter the treatment of either pulp is in no 
essential different from that accorded rag, grass, or 
other pulp, exactly the same form of strainers, Four- 
drinier and calenders being used to convert it into 
finished paper. 


This 





SOME FRENCH POWER PLOUGHING TRIALS. 
No. IIl.* 
TUNIS TRIALS. 


THESE were carried out in April, 1914, under the 
auspices of La Direction del Agriculture de Tunis. 

T hey were instituted because the colonists in ‘Tunis 
have experienced, like others in different parts of the 
world, difficulties owing to rises in prices and to 
shortness of labour. Formerly oxen, horses, and 
mules were cheap and readily obtained, while barley 
and oats were plentiful and low incost. There was, 
also, no trouble in getting sufficient labour. Things 
are very much changed now. The prices of draught 
animals have increased considerably ; so have those 
of all kinds of fodder. The labour problem has be- 
come acute. The natives have not progressed in 
agricultural knowledge in proportion to the increase 
of land under cultivation, and the Italians who used 
to be there have, not unnaturally, migrated to Tripoli. 
Under these circumstances it was judged necessary 
to have recourse to mechanical methods, and accord- 
ingly makers were requested to send their machines 
to undergo competitive trials. 

It was arranged that there should be various 
classes for the different machines, these being divided 
into three main headings, i.e., sseam-driven, those with 
internal combustion engines, and those electrically 
worked. The first two headings were sub- divided 
so as to include simple tractors, those with winding 
appliances, cultivators, &c. All the machines ha< 
to be able to work to a depth of 0.20m., say 8in. 
This condition had to be fulfilled in order that. the 
machine might enter the trials. The machines were 
tried in three kinds of ground, (a) heavy, (b) of mode 
rate consistency, and (c) sandy. After the obligatory 
trial to 0. 20m.+ the shares were lowered to the greates! 





* No. IL. appeared December 24th 

+ For the benefit of non-technical readers of these articles it may br 
pointed 01+ thit 1 metre is a little over 3ft. 3in., and that milli 
metres can be converted into inches with rough approximation by 
multiplying by 4 and dividing by 100. One thousand kilogramme> 
are very nearly equal to one ton. Ahectare is nearly 2} acres, and 
a litre is as nearly as‘possible 13 pints, 
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extent possible, so as to see what the full capacity of 
the machines was. Altogether each machine under- 


went seven different tosts,each of which lasted five | 


hours. In addition, the machines might, if their 
entrants desired, work rakes, discs, harrows, gang 
ploughs, sowing machines, and manure distributors. 
The jury took special account of the following 
points :— ; 
(a) Surface covered. 
(6) Time taken in turning, and in taking up 
fresh fuel. 
(c) Depth and regularity of work. 
(d) Consumption of water, oil, petroleum, and 
other fuels. 
(e) Number of men required. 
(f) Tractive effort. 
(g) Power developed by the motor. 
(h) Power registered at the point of attach- 
iment of the apparatus being hauled. 


(j) Quality of the work ; degree of breaking up | 


of the soil. 
The following machines took part in the tests : 
Ordinary Adhesion Tractors.—Avery, Caterpillar, 
Case, Big Four, Ransomes, Rumely, Titan, Mogul, and 
Chabellard. 
Motor Ploughe.—D.K., Moto-Aratrice, and Stock. 


| 

| was designed to work one 12-disc Cockshutt plough, 
| one 8-share plough, and two Fondeur anti-balance 
ploughs. 

| THE CATERPILLAR. 

| The motor, which is of the heavy oil type, had four 
| cylinders. The horse-power developed was 60, and 
| the net weight 9500 kilos. It dealt with a two-share 
| plough weighing 3000 kilos. The chassis is carried 
|in front by one steering wheel. At the rear, in the 
| place of the ordinary driving wheels, there are cater- 
| pillar chains of the form shown in the accompanying 





| 
| 



















LOSES: 
THE CATERPILLAR MECHANISM 
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engraving, which also illustrates the method of driving. 
The motor has four cylinders, and when developing 
60 horse-power runs at 550 revolutions per minute. 


Tasie IL.—Power Ploughing Trials in Tunis, April, 1914. _Dynamometer 
Tractive effort in Mean Weight 
kilogrammes. speed in in 
Machines. Conditions of trials. metres working 
per order 
Min. Max. Mean. | second. (kilos.). 
America 1700 2250 1800 0.66 3,500 
2225 3750 3300 0.76 3,500 
Avery .. «+ ++ +. «+ Hauling one plough with 8 shares. . 2500 4300 3800 0.69 9,000 
iy Pour? oes, Gi ae y < : 2000 3000 2500 0.98 10,700 
2500 3500 2900 0.93 10,700 
Case oe es oe oe oe os ad 3 1250 2000 1500 One 7,200 
1750 2700 2250 0.71 7,200 
Caterpillar «50 6.0 68> 6. ~ 6 2250 3500 3000 0.85 9,000 
25060 3500 3260 0.84 9,000 
NEL Laas en ae? ote - + 6 composed of tw« 2100 3250 2600 0.83 10,200 
independent parts 2500 3700 3100 0.77 10,200 
Ransomes Hauling one plough with 4 shares. . 1560 2250 1800 0.85 10,150 
1750 2500 2000 0.79 10,150 
Rumely ae wale ot ree v » 4 1500 2300 1800 1.17 7,500 
1750 2500 2200 0.94 7,500 
SOM as GS (ee) wa ah ¥s ” 4 1700 2500 2100 0.88 9,442 
2000 3000 2400 0.85 9,442 
* Moto-Aratrice ” Sen oe ar A 3 the plough form- 800 1500 1000 0.69 1,800 
ing part of the machine having been disconnected 700 1250 900 1,800 
D.K.  .. .. 3. ~).. ~~. ~Hauling one plough with 8 independent shares... .. 2000 3300 2700 0.72 6,000 
1200 2300 1800 0.90 6,000 
Stock Heuling one plougi: with 4 shares 1900 3000 2400 1.04 6,000 
3300 2500 0.80 6,000 
With one plough having 5 shares .. 3000 0.53 - 
Winding equipment of La | * oy ae ee : 3500 0.53 
Société Franco-Hongroise | With one Bajac breaking-up plough ..  ..  ... - 3500 0.53 
és _ wane 4000 0.53 


TasLe I11.—Power Ploughing Trials in Tunis, April, 1914: General Results. 








to draw a six-dise plough weighing about one ton. 


The engine used petroleum, with a density less than 
0.9. Ignition was automatic, by the heat of the 
vaporiser. 


THE RumMety TRACTOR. 


The motor of this machine had one cylinder of 
250mm. diameter and 300mm. stroke. At 375 
revolutions per minute it developed 30 horse-power. 
It had a fly-wheel 1.4m. in diameter. The steering 
wheels were 0.95 m. in diameter and 0.25 m. wide. 
The driving wheels were 1.75 m. in diameter and 
0.60m. wide. The weight in working order was 
7500 kilos. The tractor hauled a Deere plough 
weighing 1600 kilos. 


THE Titan TRAcTOR. 

This had a two-cylinder engine developing 45 
horse-power at 335 revolutions per minute, the 
cylinders being 229 mm. in the bore and having a 
stroke of 355mm. The driving wheels were 1.90 m. 
in diameter and 0.60 m. in the face. The steering 
wheels were 1.12 m. in diameter and 0.25 m. in the 
face. There was a fly-wheel 0.71 m. in diameter. 
The weight of the machine was 9440 kilos., and it was 
designed to haul an eight-share Mogul plough weighing 


Tests. 
Mean | Number Tractive 
Horse- width Mean | of square effort 
power. ploughed depth | decimetres in 
at a time | ploughed | in section square 
(metres). | (metres). | ploughed. | decimetres. 
Ce Sa LE OE EAE) Tae SRR Se 

15.84 2.10 Pel : : 
33.20 3.00 0.21 | 65.70 50.220 
34.90 3.00 0.25 | 76.68 49.480 
32.66 2.20 0.20 | 44.00 56.810 
35.96 2.60 0.19 | 51.40 56.800 
15.40 1.50 — — ‘ 
21.24 1.50 0.27 | 40.50 55.550 
34.00 2.20 0.20 43.93 65.310 
36.40 2.20 0.23 | 62.11 62.380 
28.77 2.10 0.21 | 44.14 57.900 
31.82 2.10 0.25 | 53.15 58.320 
20.40 1.30. | 0.23. | 29.96 60.200 
21.06 20 | = O.2& .1. Sa86 59.170 
28.08 1.50 0.20 | > 30.00 60.000 
27.57 1.50 0.26 | 29.00 56.410 
24.64 1.30 0.20 26.65 78.710 
27.20 1.30 0.24. | > 32.3 76.530 
9.20 - 0.20 | -— -- 

ae 0.19 | - - 
25.90 - | 
21.60 _ 
33.30 - - 
26.00 = a 
21.00 1.80 0.27 48.60 62.000 
24.00 _ 0.28 | — “is 
24.00 0.45 = 
28.00 — 0.50 — 














Number Depth Surface Hectares ‘Total consumptions in kilos. Consumption per hectare in kilos. Cost per hectare in franes. 
Name of machine. 7) of Duration covered | covered — ——— SOScGRaY WARES SER nec 
shares. work of trial. in in Of of Of of | Of Of 4 Of Of | Of Of Of Of 
in ¢.m. hectares. 10 hours. petrol. | petroleum. oil. water.) charcoal. petrol. | petroleum. water.| charcoal. petrol. petroleum. charcoal. 
America 50 «2 1s as @ 6 20 1h. 40°37" — 1.00 4.800 | 27.86 - —_ — 27.860 | — — | — 17.55 — — 
Avery a ae ee ree 8 20 Zh. 31’ 2.00 7.947 | 34.50 - 0.200 17.250 | — - . - 10.95 — 
OPO. vs os oe Se 6 20 3h. 11’ 2.44 7.665 3.00 85.800 1.200 1.229 | 35.570 oy 0.75 8.00 
ot ee ee ee 3 20 4h. 5’ 1.40 3.420 | 11.69 | 47.775 0.826 7.928 | 34.125 — 4.95 9.60 - 
Caterpillar eee” Saran 6 20 4h. 20’ 2.70 6.230 7.80 81.600 2.250 2.888 | . 30.222 aay - 1.85 8.50 
Mogul ules sass eh oe 6 20 4h. 32’ 2.89 6.370 — 122.000 11.000 — 42.220 - | - —_ 11.85 
Ransomes ee ee. 4 20 5h. 7’ 2.19 4.280 65.000 0.900 — | 29.680 — - = 7.60 
MUONS aan ee «eee D 4 20 4h. 8’ 1.91 4.620 1.10 81.800 1.300 0.570 42.460 - | _— 10.90 
Titan MEbeitie FE he Oe 4 20 4h. 1.56 3.900 - 71.250 | 5.000 - — | 45.670 - {| = — 11.70 
““Moto-Aratrice”” .. .. ¢ 3 20 4h. 14’ 1.23 2.900 30.20 - 0.500 24.550 | —_— —- | — 15.55 — 
D.K. oe Ce ee lee @ 8 20 2h. 22’ 2.30 9.710 | 37.00 | - 3.175 16.087 - = ek - 10.20 — 
Stock ‘a We Se) oe -@ 4 20 2h. 36’ 2.64 10.000 | 36.80 13.939 - - | — 8.85 sms — 
ee ene ae - 25 8 h. 52’ 1.37 1.545 | 71.50 - : 52.190 - | - 33.10 -— 
Motoculture-Frangaise a 18 Lh. 5’ 0.25 2.300 . 11.40 oo -= 45.600 | - - 28.90 - _ 
mR . é 20 | 4h.4l’ | 0.75 1.600 | 48.50 : : : 64.660 ae) _ 41.00 = a 
Franco-Hongroise .. f 5 25 2h. 36’ 0.81 3.120 — | 117.6) 52.598 _— - 146.00) 64.88 — — 4.54 
’ f 1 49* 2h. 37’ 0.23 0.800 — 137.0) 54.313 — ~ 624.98} 236.14 on — 16.55 


a, Tractor with anchoring arrangements. 6, ‘Tractors wi 
e, Cultivator with rotating tool } 


c, Machines with plough bodies rigidly attacl 
f, Tractors with winding drums. 


th normal adhesion. 
1aving flexible teeth. 


Cultivators with Revolving Tools.—Charmes and La ; The clutch is of the multiple disc type and the trans- 


Motoculture francaise. 

Digger.—Bauche, 
and the Hauling Equipment of La Société Franco- 
Hongroise. 

The trials were under the personal direction of 
Monsieur Marés, Inspector-General of Agriculture, 
and of Monsieur Caulloux, a landowner of Tunis. 
The ground chosen was flat and of even consistency. 
We give below a short description of the various 
machines, 


| 
THe Avery TRACTOR. | 

The motor of this machine has four cylinders with | 

a diameter of 197 mm. and a stroke of 203mm. The | 
diameter of the driving wheels is 2.2m., and the 
width of tire 0.61m. The steering wheels are 
1.08 m. in diameter and 0.25 m. wide.. The weight 
in working order is 9000 kilos., nearly nine tons. The 
chassis is mounted on shock absorbers. The trans- 
mission is by gearing direct to the rims of the 
wheels. The extension pieces to increase the width 
of the tires, and also the adhesion, are put on at an 
angle and at intervals, stretching right across the tire of 
the wheel and beyond it outside. They have the effect 
Of increasing the weight of the tractor by rather over 
|} tons, the final weight in working order being 
10,700 kilos. The motor, which is arranged over the 
rear axle, is very accessible. The transmission is 
by gearing on to the rim of the wheels. The tractor 





| . . 
revolutions per minute. 


mission is by a double chain. 
THE CasE TRACTOR. 

This was an ordinary adhesion tractor driven by 
an internal combustion engine with two horizontal 
opposed cylinders. It could work on either benzine , 
or petrol, and developed 40 brake horse-power. The 
tractor complete weighed 7000 kilos. 

THE Bic-Four Tractor. 

This machine was made by the Brantigham Imple- 
ment Company. It was driven by a four-cylinder 
engine with cylinders 165 mm. diameter and 203 mm. 
stroke, which developed 60 horse-power at 650 | 
It was provided with a fly- | 
wheel 610 mm. in diameter and a face of 230 mm. 


THE RANSOME TRACTOR. 


| 


1ed. d, Cultivator with rotating tool having fixed teeth. 


* Measured from the top of the ridge. 


2400 kilos. There was a small auxiliary petrol motor 
to compress air for starting the main motor. 


THE Mocut TRAcToR. 


This tractor had a motor with two horizontal 
opposed cylinders with a bore of 254 mm. and a stroke 
of 304mm. At 365 revolutions per minute 60 horse- 
power was developed. There was a fly-wheel 1.32 m. 
in diameter. The driving wheels were 1.83 m. in 
diameter and 61 mm. wide. The weight in working 
order was 10,200 kilos. The front axle was so made 
that the gauge of the steering wheels could be adjusted. 
The carburettor was arranged to allow of the employ- 
ment of petroleum, and starting was effected by 
petrol. There was also an auxiliary motor for start- 
ing. The transmission was by gearing. 


THe AMERICA TRACTOR. 


This tractor was built by M. Chabellard. Its motor 


The motor driving this machine had only one | had four cylinders, each with a diameter of 130 mm. 
cylinder, which had a diameter of 318mm. and a/ and a stroke of 180mm. It developed from 49 to 50 
stroke of 356mm. It developed from 35 to 40 | horse-power at.a speed of 700 revolutions per minute, 
horse-power at from 270 te 300 revolutions per minute, | and was provided with a fly-wheel 300 mm. in dia- 
and had a fly-wheel 0.81 m. in diameter and 0.18 m. | meter and 200 mm. on the face. The overall length 
on the face. The driving wheels were 1.98 m. in| of the chassis was 3.60 m. and the wheel base 2.85 m. 
diameter and 0.46 m. wide on the face. The steering | The gauge was 1.6m. The diameter of the driving 
wheels were 1.37 m. wide in diameter and 0.23 m. | wheels was 0.95 m., and the weight in working order 
in the face. The length overall was 5.70 m. and the | 3500 kilos. It hauled a four-share plough weighing 
overall width 2.18m. The weight in working order 400 kilos. The driving wheels had strakes attached 
was 10,150 kilos., practically 10 tons. It was designed | to them, the angle of which could be varied, 
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the angle being controlled by rods acted on by 
an excentric. The builder claims for this arrange- 
ment the advantage that the rotative movement of a 
strake fixed in the soil is prevented, and states that 
an increased efficiency is obtained. 


THe D.KK. Moror PLouGn. 


This machine had a four-cylinder motor with cylin- 
ders 140mm. in diameter and 200mm. bore. At 
780 revolutions per minute it developed 100 horse- 

-power. It was provided with a fly-wheel 600 mm. 
in diameter and 145mm. on the face. The driving 
wheels were 2.2 m. in diameter and 0.18 m. wide, the 
steering wheels being 0.80 m. diameter and 0.2m. 
wide. The weight in working order was 6000 kilos. 
The driving wheels were provided with removable 
strakes, which were fixed by means of wedges arranged 
in a special manner, so that the strakes could be fixed 
at any point without the necessity of perforating the 
face of the wheel. The strakes were formed of angle 
iron 140mm. by 100mm. by 15 mm., and were 
500 mm. long. 


THE Akra Motor PLovuGu. 

This was driven by a four-cylinder vertical petrol 
engine developing 80 horse-power. The complete 
machine weighed 8000 kilos., and it drew a plough 
frame weighing 1800 kilos. 


THE Pavest-ToLott1 Moror Pioveu. 


This was a small machine built by Messrs. Pavesi 
and Tolotti, of Milan, and called by them the Moto- 
Aratrice. The engine had twocylinders 135 mm. in bore 
and 180mm. stroke. At 700 revolutions per minute 
it developed 20 horse-power. Its rear wheels were 
0.95 m. in diameter, and set at a gauge of 1.35 m. 
The wheel base was 2.90 m. It drew a special plough 
frame with three shares. The weight was 350 kilos. 
The plough frame was arranged in front of the driving 
axle, of which only one wheel is driven, the driving 
wheel being intended to run in the previously com- 
pleted furrow. This wheel is provided with movable 
strakes, the angle of which is altered by means of an 
excentric, so that the strakes both enter and leave 
the ground vertically. When the machine is travelling 
on a road the excentric can be put out of gear, so that 
the slats are drawn towards the centre of the wheel 
and do not project beyond the face when the points 
at which the slats are fixed press in rotation on the 
road surface. The forward part of the chassis can 
be raised or lowered with regard to the axle of the 
steering wheel by means of a worm and worm wheel 
actuated by the motor. The depth of working can 
be readily controlled in this way. The shares of the 
plough can be raised in a similar manner either for 
turning or for travelling on roads. 


THE Stock CULTIVATOR MULTIPLE PLOUGH. 


This machine has already been described in connec- 
tion with the trials in France. 


THE CHARMES CULTIVATOR. 


In this machine the rotating tool, to which its 
makers have given the name of * Effriteuse,” is com- 
posed of four series of curved knives of different 
lengths fixed to a central nave. The whole is in the 
form of a truncated cone, with its axis parallel to the 
axis of the machine, and with the smaller blades in 
front, so that the ground is attacked to a greater 
depth with each succeeding set of knives. The motor 
develops 26 horse-power at 850 revolutions per 
minute, with which speed of engine the tool revolves 
at 250 revolutions per minute. The weight of the 
machine in working order is 1900 kilos. 


THE CULTIVATOR OF THE SOCIETE ‘‘ LA MoTOCULTURE 


FRANCAISE.” 


This has already been described in connection with 
the trials held in France. 

THE BavucHE DIGGER. 

The motor driving this machine had only one 
cylinder, and working with petrol or petroleum it 
developed about 5 brake horse-power. Its weight wos 
300 kilos., about 6 cwt. 


THE EQuIPMENT OF LA SociETE FRANCO-HONGROISE. 


The plant entered by this firm consisted of two 
gas-driven locomotives furnished with horizontal 
winding drums, which were arranged one on either 
side of the field to be ploughed. The plough is 
attached to a cable, and the ploughing carried out 
in the manner introduced a long while ago by Fowlers 
of Leeds. 

The gas to drive the engines was made in a producer 
mounted on the frame of the machine. Either 
charcoal, coke, or anthracite could be employed. The 
gas passes through two sets of purifiers before being 
led to the engine. The mixture of the gas and air 
is brought about by manipulating two handles. The 
tube through which the air passes is furnished with a 
gauze screen, so that the strength of the mixture can 
be ascertained by means of igniting the gas without an 
explosion occurring. As soon as the flame of the 
burning mixture is nearly colourless the engine can 
be started. To start, the ignition is slightly retarded. 
The exhaust valve is cooled by means of a spray 
of water, which is delivered into a little cavity, 
the sides of which form the valve seat. The cylinder 
is cooled by a large body of water which is not circu- 





lated. The steam formed! escapes through the 
chimney. Part of the water is also led under the 
grate of the producer by a small pipe, which dis- 
charges it drop by drop. The engine is controlled by 
a centrifugal governor acting on the admission valve. 
The crank shaft has two heavy fly-wheels mounted 
on it. 

The builders of this engine claim that the cost of a 
horse-power hour with this engine varies between 
1 and 1} centimes, say from one-tenth to one-seventh 
of a penny, according to the size of the horse-power, 
with fuel at normal prices. The engines are made of 
from 5 to 60 horse-power. The amount of water 
necessary to cleanse the gas and for cooling varies 
between two and three litres per horse-power hour. A 
25 horse-power éngine requires, therefore, for a work- 
ing day of ten hours a supply of from 500 to 700 litres, 
say from 110 to 154 gallons. 

GENERAL RESULTS. 

The ground on which the trials were carried out 
consisted of alluvial deposit, generally of a homo- 
geneous nature and of great compactness. It contained 
30 per cent. of clay and 16 per cent. of water. In 
spite, however, of the general homogeneity of the 
ground, there were certain lots which presented 
differences in compactness, and this was so much so 
that if only the depth to which the ploughing was 
carried had been taken into account, the results 
achieved would have been anything but strictly com- 
parable. The employment of a dynamometer on 
which neither the nature of the soil or the good or 
bad working of the plough had any influence, made 
it certain that comparable figures were obtained. 

The trials were effected on strips of land 1000 m. 
long. The depth to which ploughing was carried out 
was arranged so that each motor developed as nearly 
as possible its maximum power, but was in no case 
so deep that the speed of the motor was too greatly 
reduced. The depth was modified during working 
to keep the tractive effort as nearly as possible the 
same. Each machine underwent two trials, one at 
normal power and the other at the maximum power of 
the engine. The results are set out in the accompany- 
ing tables, Nos. II. and III. In these tables no 
account is taken of the turnings. These would, of 
course, affect the cost per acre in proportion to the 
frequency of their repetition. It was in ground in 
which cereals had been grown that the machines were 
tried, and no changes were noticeable in the nature 
of the ground during the continuance of the tests, 
so that they all may be taken as having taken place 
under practically similar conditions. The soil, which 
was fairly compact, so that the tractors sank but 
little, lent itself perfectly to the use of all the vehicles 
entered for the trials. It was pointed out by the 
judges that since the nature of the soil has a great 
effect on the operation of vehicles which depend on 
adhesion for their proper working, the figures for 
power and cost given in the tables will only be accu- 
rate for soils identical with that in which these 
Tunisian trials were carried out. 

It was decided that in order to have a proper 
standard of comparison it was necessary to fix a unit 
to which the work of all the implements might be 
reduced. The unit chosen was a vertical section, 
square, and measuring one decimetre along each side. 
It is pointed out by way of comparison that a soil 
which necessitates a continuous tractive effort of 
70 kilos. per square decimetre ploughed would 
require, in order that the depth of ploughing might be 
0.2m. and the width 0.3m. wide, eight mules or 
twelve oxen. In Table II., in which this capacity 
of production has been applied to the execution of 
ploughing to a depth of 0.2m. in compact ground 
calling for a tractive effort of 70 kilos. per square 
decimetre, the consumption of fuel, as arrived at in 
these trials, are summarised. 

It is remarked that, although the motors had been 
specially designed to work with petrol, certain of them, 
having been provided with special carburettors, were 
run with heavy oil. In some cases, however, there 
was a notable diminution of power in consequence, and 
occasionally a greatly increased consumption, and 
without doubt, notwithstanding the high price of 
petrol, some of the machines would have worked more 
economically had they used that form of fuel. 








THE ACTIVATED SLUDGE EXPERIMENTS AT 
SALFORD. 


At the annual general meeting of the Association of 
Managers of Sewage Disposal Works, which was held 
on December 9th, Mr. W. H. Duckworth, F°C.S., the 
manager of the Salford Sewage Works, read a highly 
interesting paper dealing with the results which he has 
obtained during the past thirteen months in connection 
with the experiments with “ activated” sewage sludge. 
Mr. Duckworth had presented a paper in October, 1914, 
on the same subject, and in the outset of his later paper 
he explains that, at that time, though the possibility of 
treating sewage by means of aeration had then been 
proved, there still remained many points on which in- 
formation was both desirable and necessary. For 
example, in October of last year (a) three hours’ aeration 
was the shortest time in which clarification of sewage 
treated with activated sludge had been obtained. Could 
this time be shortened? (b) The system had not had 
a trial through the winter. Could the results of summer 
and autumn be substantiated through the cold weather ? 





(c) The method of aeration was with open jets. on 
these get clogged, and what period of time would elapse 
before it occurred ?  (d) Could the quantity of air required 
be curtailed by modification in the tank bottom? (ec) 
Was continuous flow a possibility ? and (f) is the whole 
method an economic possibility ? To the solution of 
these problems Mr. Duckworth has been setting himself, 
and despite the war, which has robbed him of half his 
staff and rendered extremely difficult the obtaining of 
machinery of any description, he has managed to arrive 
at satisfactory answers to the majority of the questions 

For the experiments two sections of a tank, each 90ft. 
long by 9ft. wide and about 4ft. Gin. deep, were employed. 
Each section had a capac ity of about 22,000 gallons, and 
in each case.a 12in. cast iron pipe, which brought coin- 
pressed air from the engine-house, had a 12in. branch carry- 
ing the air to the bottom of the tank. From this brancied 
out 9in. horizontal pipes, which were after a certain lensth 
reduced to 6in. diameter and later to 4in. On each sie 
of these pipes and at right angles to it were 2in. pipes 
with tapering side branches fitted with jin. brass jets in 
one case and with jin. brass jets without side branches 
in the other, for the distribution of the air. 

The tanks are filled and emptied by syphons, and have 
been practically in continuous use on the fill-and-draw 
system during since last October year, the following cycle of 
operations being observed :—Filling—the blowing also 
taking place during the filling ; blowing ; lying quiescciit, 
and running off. ‘Che time of filling has, with few excep 
tions, been one hour in each tank; of blowing, from one 
hour to three hours; of lying quiescent, first of all two 
hours and later one and a-half hours, and running off one 
hour. 

The first experiment was to reduce the time of blowing 
from three hours to two hours, and the figures given in 
Table I. show the results of numerous analyses, the 
figures being in grains per gallon :— 


TasLe I.—Two Hours’ Blowing. 


No. of 
samples 
analysed. 
38 
108 


Lowest 
“Ee 


Highest 

figure. 
7.00 
.05 nil 

838 985 .. .18 

eee . ene “06 

88 .. 34.3 as BGO 

Te «se Mee. as SORy' ss 

108 268... 08 .. 

43 74 err 2 2 


Averave, 


Free N.H., 
'N.H. 


crude sewage 
uent 

, crude sewage 

effluent ax 

4 hours’ oxygen, crude sewage 
effluent 

Nitrates in effluent ae 

Temperatures, crude sew. age a 


Alb. 


Percentage Purification. 


. Sipe. .. BT px. 
. ST er. 45 p.c. 


a . . — Tips 
4 hours’ oxygen . 84 pic. 
Attention is diate, to a abnormal figure of 13.73 
oxygen absorbed in a final effluent, and it is explained 
that it is due to the effects of trade wastes, of which some 
3,000,000 to 4,000,000 gallons reach the Salford disposal 
works during the twenty-four hours, and which are made 
up largely of the waste products obtained in tar distillation 
and in ammonium sulphate works. These trade wastes 
come to the sewage works in large quantities without 
warning at any time day or night, which suits the con 
venience of the manufacturers. - *‘ All systems of sewage 
purification,” remarks Mr. Duckworth, ‘or, rather, the 
various modifications of sewage treatment in general use, 
would suffer similarly, but it is our experience that under 
these conditions the activated sludge very quickly regains 
its efficiency, and it only needs a little extra blowing to 
be able to get again normal results from normal sewage. 
Having satisfied himself that two hours’ blowing was 
ample with sewage of ordinary composition, Mr. Duck- 
worth next proceeded to try only one and a-half hours, 
and the results obtained were quite as satisfactory as 
with the longer period. They are shown in Table IL: 


TasLe II.—One and a-half Hours’ Blowing. 
No. of 


samples 
analysed. 


Lowest 
figure. 


Highest 
figure. Average, 
Free N.H., 


crude sewage Pe 76 ox i ii siete 
"NH. ; a ; 


effluents 
, crude sewage 
effluents 
4 hours’ oxygen, crude se wage 
effluents 
Nitrates’ in effluent an 
Temperatures, crude sewage or 


elapisgn Purification. 


Alb. N.H. feu Ba Lee -_- - 92 p.c. 
4 hours’ oxygen cue i — . 96 p.c. 


Alb. 


nil 


43 1. 58 F. 


.. 30 p.c. .. 84 p.c. 
- 6Op.c .. 84p.c. 


It is explained that with few exceptions the effluents 
were well clarified, the flocculation of the colloidal matter 
generally being very complete and only minute traces of 
suspended matter being visible. The still shorter time of 
one hour was then tried and the results are set out in 
Table II.:— 

TaBLeE III.—One Hour’s Blowing. 


No. of 
samples 


analysed. 
crude sewage 40 .. 
effluents .. .. 72 
; crude sewage .. 22 
” effluents fs 36 
4 hours’ oxygen, crude sewage 22 

effluents 36 
Nitrates in effluents .. .. 36 
‘Temperatures, crude sewage 11 

Percentage Purification. 
+e dar ss 5. BEB.0s 2.20 D6... 

4 whe, oxygen ae ee _ . Op.c. .. 53p.c. .. 88p.c. 

In discussing these Rite Mr. Duckworth remarks 
that they do not differ materially from those in Tables I. 
and II., representing two hours’ and one and a-half hours’ 
blowing respectively. But the effluents in general 
appeared to be slightly opalescent—though number 
of them were quite clear—and, says Mr. Duckworth, “ it 
may be noticed that the oxidation indicated in the 
nitrates figures is a diminishing quantity when compare 
with the results of the longer period aeration, this, of 
course, indicating that with our sewage [i.¢., that of 
Salford] this one- -hour period was approaching the irre- 
ducible minimum.’ 

Attention is drawn to the column in the several tables 
indicating the number of samples which have been 
analysed, and on which the various averages have been 
calculated and the conclusions arrived at based. Th: 
variation in the numbers shown under that heading is 
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Ave rage. 
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———— 
due to alteration at various times in filling, because in 
filling both sections together one crude sewage sample 
was common to both, and in the calculations was used 
accordingly, but in all the figures tabulated the results 
are on the whole number of determinations made under 
the various items of the analyses. 

Summing up the results achieved by these experiments, 
Mr. Duckworth says that the experience gained during 
the past twelve months has led to the conclusion that 
“the time of aeration can assuredly be cut down to one- 
third of what was possible a year ago.”’ Moreover, he 
adds, ‘ the remarkable clarification approaching drinking 
water clarity which has often been obtained during 
holiday times and Sundays, times when many works are 
shut down and therefore not giving us the doubtful 
benelit of their trades waste, indicate that with a domestic 

sewage only the results obtained would work out at a 
still higher percentage purification than those I have 
tabulated, and I venture to express the opinion that the 
time factor also could be further reduced.” 

The figures given for the two hours’ and one and a-half 
hours’ aeration cover the coldest portion of the year, and 

the lowest recorded crude sewage temperature was 51 deg. F. 
It is pointed out that the proportion of activated sludge 
to sewage was lower at that period than later in the 
experiment in consequence ot five inches of sludge having 
been removed from one tank to inoculate the other. 
Generally speaking, the rates of blowing as shown in the 
tables were maintained, and it was only temporarily when 
increased aeration was necessary to overcome the sterilising 
effects of large volumes of trades wastes that the periods 
were increased. 

During the whole time the method of aeration was by 
open jets. These jets were cleaned with small steel 
pointers at the beginning of December, 1914, and they have 
worked practically continuously since then and are still 

giving good results; and it is explained that though a 
good many of them are stopped up, probably 90 per cent. 
in No. 1 section and something less than that in No. 2, 
the results obtained ‘* with a little extra blowing are still 
good and would pass the standard of the latest Royal 
Commission’s recommendations or... those of the 
Mersey and Irwell Joint Committee.’ This result has, 
remarks Mr. Duckworth, ‘‘ led one confidently to think 
that the amount of air required to effect efficient purifica- 
tion is a great deal less than we have used in our attempts 
to solve the problem so far, and justifies us in assuming 
that modifications of the tank bottom, using much smaller 
jets, would bring about similar res.its with a correspond- 
ingly less quantity of air.” 

fables are then given showing the average analyses of 
activated sludge samples obtained at Salford from 

December, 1914, to April, 1915, inclusive—the period 

of cold weather—and also the average monthly results 
from December, 1914, to October, 1915, inclusive. The 

former we reproduce in Table IV., but of the latter, since 
they are too long to reproduce in full, we only give in 

Table V. the grand average of all the results : 


TasLe [V.—Average Analyses of Activated Sludge Samples 
from December, 1914, to April, 1915 (inclusive). 


, ' Percentage. No. of samples. 
Nitrates in effluent ; .631 - «- 203 


Free N.H., crude sewage .. .. .. 1.88 bn es ee 
j effluents .. .. aes a so OT 
Alb. N.H., crude sewage .. .... sae ss) Ge. PE 
ok Ea A eerie 

4 hours’ oxygen, crude sewage... .. 5.42 ok ees, a 
as a .68 sa! , so) Soe 


Percentage Purification, 


Alb. N.H. 


as . 76 p.c. 
4 hours’ oxygen 


. 88 p.c. 


.. 207 p.c. 
- 207 p.c. 


TaBLE V.—Grand Average of the Average Analyses of 
Activated Sludge Samples from December, 1914, to 
October, 1915. : 

Percentage. No. of samples. 
Nitrates in effluents oo OlEe 3s ee 


Free N.H., crude sewage .. .. .. 1.91 a 
. Rea xcs aot as: PURER aoe woes 
Alb. N.H., crude sewage .. .. .. 0.501 .. .. 270 
; GUIS ak Shs eos dk » cc SON so, ne Ce 

{ hours’ oxygen, abs. crude sewage .. 6.76 ne 
Po as efiuents .. .. .. 0.86 Stn Se 


Percentage Purification. 


] O_o eS eee ee 75 Stn ee ee 
4 hours’ oxygen absorption “ree 86 ee el 


The first attempt to apply the continuous-flow system 
to the activated sludge method was made in December, 
1914, but it was not continued for long on account of 
lack of machinery, which was soon found to be necessary. 
In October of the present year, however, the experiment 
was renewed. The tank employed was 50ft. long by 9ft. 
wide and 4ft. 6in. deep. Four wooden barriers were 
placed equidistant in the tank and taken down to within 
about 2ft. of the bottom, this being done to prevent 
short-cireuiting. The air was brought in in the same 
manner as that described above. The sewage was 
delivered in a wooden trough with V notches cut to the 
hettom and placed just above the surface of the water 
in the tank. At the end of the aerating chamber there is 
a slope just below the outlet sill to the bottom, a small 
area allowing a little quiescence before the sewage and 
sludge reach the first of the settling chambers, of which 
there are four. They are in the form of an inverted cone 
and are arranged in series, so that the liquid as it comes 
from the tank passes from one to the other. In the first, 
that is, the chamber which receives the effluent from the 
tank, a board is led down to within 18in. of the bottom, 
following the form of the tank, and about 6in. from the 
side. A small scum board, dipping about lin. below the 
surface in front of the weir in each tank is fixed so as 
to obviate as far as possible the passage of fat or other 
particles of floating matter. The total capacity of the 
four settling tanks, which are all of the same size, is about 
6000 gallons. A pump is arranged near the tanks with a 
suction fitted with a foot valve in each of them, and the 
delivery from this pump is at the inlet to the aerating 
chamber, so that the sludge when pumped back joins 
the incoming: sewage. 

The arrangement has been tried with different volumes 
of sewage. The first volume tried was about 33,800 
gallons per day. The results achieved are shown in 


qualities, and stand or fall by its own virtues. 


been tested on a crude sewage, not very effectively screened 
and with little detritus settlement, and containing large 
quantities of trades waste, and the results may be said 
to have been obtained under somewhat adverse con- 


” } 


TaBLeE VI.—33,000 Gallons Continuous Flow. 


Later a flow of 50,000 gallons wat tried, with the results 
shown in Table VII.:— 


TaBLeE VII.—50,000 Gallons Continuous Flow. 


No. of 
—— Highest Lowest 
analysed. figure. figure. Average. 
Nitrates in effluents aie a ar 5 2 360 
Free N.H., crude sewage .. 46 -80 .. 1.88 
“ effluents .. .. 91 01 -40 
Alb. N.H., crude sewage .. 46 300 -640 
i effluents .. 91 08 .121 
4 hours’ oxygen, crude sewage 62 2.56 7.97 
a effluents 23 .50 .83 
Temperature of air Sore me 49 F. 53 F 
Temperature of sewage entering 16 62F. .. 66F 





Temperature of fourth settling 
Ck) ae yar hes > oo os CP. 5. Bh .. SP: 
Percentage Purification. 


Alb. N.H. Go Cady (are, <a OM 


‘ - 95 Pp.c. 
4hours’ oxygen .. .. .. 91 


- 95 p.c. 


53 p.c. .. 78 p.c. 

. 746 p.c. .. 89p.c. 

Finally a flow of 60,000 gallons was tried, and the 
results are given in Table VIII.:— 


TABLE VIII.—-60,009 Gallons Continuous Flow. 


No. of 
samples Highest Lowest 
a. ; analysed. figure. figure. Average. 
Nitrates in effluents Ee Oe eT ae, eee 
Free N.H., crude sewage... So... 195 ac sac, Rome 
ax effluents tan oe SO Bee da) egal 
Alb. N.H., crude sewage ae Biv s (GU Ss ae Gas SE 
iss effluents OE A | . .180 1 4. «AO 
4 hours’ oxygen, crude sewage 8 .. 9.04 Tee ree - 
ja effluents . TO bo) AR eae 
Temperature of air er 2 SP... 2... 363; .. 208, 
Temperature of sewage entering 2 64F. .. 6SF. ..63.5F, 
Temperature of fourth settling 
tank bea me Nae ioe a. OH ws ORL. SOR: 
Percentage Purification. 
pe: Sea - Spec. .. 44 p.c. .. 74Ap.c. 
4 hours’ oxygen.. .. .. 16 - Wp.c. .. 83 p.c. .. 90 p.c. 


The method of returning the sludge to the aerating 
chamber on this “continuous flow” is important from 
the point of view of the efficiency of the system as well 
as the cost. Those who are acquainted with activated 
sludge know that it is a well- 
flocculated substance which 
settles readily, and leaves a 
line of demarcation between 
sludge and supernatent liquid 
as clear and_ well-defined 
almost as between mercury 
and water. This property of 
rapid settlement was, it ap- 


No. of 
samples Highest Lowest 
3. 1 analysed. figure. figure. Average. 
Nitrates in effluent ates oe 905... .330.. .682 
Free N.H., crude sewage .. 17 .. 3.75 .. .800 .. 1.83 
* effluents . ee Ae,” ek | ee 
Alb. N.H., crude sewage .. 17 .. 1.20 .. .230.. .646| 
a effluents ae Pee S| eee. ame: 
4 hours’ oxygen, crude sewage 17 16.64 2.45 8.37 
9s effluents 3 1.14 .62 .87 
Temperature of air ai 7 ao es 60 F. 62 F 
Temperature of sewageentering 7 .. 74F. .. 69F. .. 71¥. 
Temperature of fourth settling 
tank bp whhs salt an OOF. .. GOOF. .. 63 F. 
Percentage Purification. 
Alb. N.H. ay 41S oll. Sal ee - Mpc. .. 30p.c. .. 78 p.c. 
4hours’ oxygen... .. .. 34 - 9H pec. .. 54p.c. .. 87 p.c. 


-| the home signal. 


“We hoped a year ago that we should have had at this 
time further information respecting the disposal of the 
excess sludge, but of necessity this has had to be tem- 
porarily abandoned.”” Mr. Duckworth is also unable at 

| the moment to give any figures, which he considers reliable, 
| regarding the cost of the system on a practical scale. 








THE JARROW DISASTER. 


THE coroner opened on the 19th inst. his inquiry into 
the deaths of the 16 passengers and one fireman who lost 
their lives in the double collision that occurred last 
Friday week at St. Bede’s Junction, Jarrow, on the North- 
Eastern Railway. Only evidence of identification was 
given and the inquest was then adjourned until Tuesday, 
January, 18th. One more passenger has since died. 
The accompanying sketch represents the lines concerned 
in the accident. A goods train came from Tyne Dock 
on the up line. This was assisted in the rear by a banking 
engine, which came to a stand on the Newcastle side of the 
| cross-over road and waited there for the cross-over points 
to be opened and then the engine would set back on to 
the down line and return to Tyne Dock. Whilst the 
engine was standing there the signalman in St. Bede’s 
Junction box accepted and lowered his signals for a 
passenger train from South Shields on the up main line. 
This train ran into the light engine, both engines being 
derailed to the left and partly down an embankment. The 
two leading coaches were derailed to the right and fouled 
the down line. At the very moment that the collision 
occurred an empty carriage train was approaching on 
the down line, and this ran into the derailed coaches, its 
engine being derailed to its left. 

The Board of Trade inquiry was opened on Tuesday, the 
20th, by Colonel von Donop, who heard the evidence of 
the signalman and of the fireman of the banking engine 
in private. It was stated that all the three drivers con- 
cerned were too ill to appear. The first witness after the 
inquiry was opened to the public was Frank McArdle, 
fireman of the up passenger train, who said his engine was 
a four-wheel coupled tank engine with a trailing bogie. 
He was on the engine with driver Smith on the day of the 
accident. They left Shields at the right time. He did 
not see the distant signal at St. Bede’s, as he was employed 

| at the time breaking coal, nor did he see the position of 
The first he knew of the accident was 
| that the engine began to rock and shake. At that time 
| they had passed the St. Bede’s signal-box. The driver 
| was looking out at the time for the signals. The engine 
| went down the bank on its left-hand side, and did not alter 
| its position after it stopped. He estimated the speed of 
his engine at the time it began to shake at about thirty 
miles an hour. It was dark and very foggy. When 
he left the engine to go back, the front portion of the 
first carriage was on fire. The fire was only just starting, 
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pears, well shown in these 
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experiments. There are, as 


has been said, four settling from Newcastle 


=— Up Main To South Shields 





sufficient to give all the sectle- 
ment required, and whilst 
when treating the larger 
quantity of sewage the bulk of the settled sludge from | 
these two is pumped back to the beginning of the aerating | 
chamber, each for five minutes per half hour, the remaining 
two only require pumping back for about two minutes | 
per week. Usually there are only a few inches of sludge 
at the bottom of these conical tanks at the end of a week’s 
working. This means that with an aeration tank of 
12,000 gallons, a settling tank of 3000 gallons is sufficient, 
or one-quarter of the capacity of the aerating tank. This, 
it is pointed out, is an important point ascertained, and 
this result may easily be surpassed by others in later 
experiments with variations in design. 

It has been the practice to ascertain daily the amount 
of sludge present in the aerating chamber. Five samples 
are taken in the space of a minute at five points in the 
length of the tank about equidistant from each other. | 
These are allowed to settle in graduated cylinders for | 
two hours and then read off, this reading being taken as the 
percentage of sludge with which working is being carried 
out. The best results achieved are when working with 
20 to 25 per cent. of sludge, and the excess is usually 
pumped to a drying area from the first and second settlers 
twice per week. 

‘*‘ Briefly summarised,’’ concludes Mr. Duckwerth, 
“‘our experiments may be said to have ‘proved the 
principle ’ on both the ‘ fill and draw ’ and the * continuous 
flow’ methods. They have shown that this purification 
is possible by aeration with open jets, and that air in 
much lesser quantities than was at first used is necessary. 
They also indicate that results may be expected in winter 
as well as in summer, and that the influence of sterilising 
substances which play such havoc with bacteria beds can 
readily be overcome. They indicate that a domestic 
sewage will be a comparatively easy problem, and that with 
a well-designed scheme a number of the difficulties we have 
had to deal with would be unknown. They have demon- 
strated the tractable nature of the sludge which has to 
be dealt with at all works, and indicated the proportion 
of settling tank or tanks to aerating tank in the ‘ con- 
tinuous flow’ method and many minor details which may 
be characterised as ‘ observations.’ This work has been 
prosecuted since its inception with this idea predominating, 
that the system must justify itself by its own inherent 
It has 
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SITE OF THE JARROW ACCIDENT 


and driver Tolliday, who was a passenger by the train, 
was endeavouring to extinguish it. He did not see any 


| fire fly out of the fire-box on to the footplate. 


Alexander Mitchell, guard of the passenger train, said 
that the train consisted of an engine and seven vehicles, 
all fitted with Westinghouse automatic brake, working 
blocks on all wheels. He was riding in the middle brake 
third. On approaching St. Bede’s Junction he did not 
It was very 
foggy, and the smoke on emerging from the tunnel pre- 
vented his seeing it. He did not see the home signal either, 
although looking for it, because the fog was particularly 
dense at that point. He did not see the signal-box and 
did not remember running through the junction. He 
estimated the speed of the train from 20 to 35 miles 
an hour. Going to the head of the train after the collision, 
he discovered that three engines were involved in the 
disaster. Seeing that two trains were due from Newcastle, 
he walked to the Jarrow Station box to protect his train, 
but to get past the wreckage he had to go down the 
embankment. He did not know when the down empty 
passenger train ran into the wreckage, but thought it 
might have happened when he felt the second shock. 
The leading vehicle of his train was some way down the 
embankment and appeared to have got between two 
engines. The second vehicle was on top of the embank- 
ment. The remaining vehicles were not derailed. When 
he returned from Jarrow the leading vehicle was on fire. 
Driver Tolliday and a brake examiner were doing their 
best to extinguish the flames. There was a set of tools 
in his van, which consisted of two fire extincteurs, three 
fire buckets, and first-aid requisites. He did not get 
them out himself, but somebody got them and made use 
of them. He noticed that there was a fire, which appeared 
to be coming from the fire-box towards the cab of the 
engine. He did not see any fire underneath the cab of 
the engine. The fire on the leading vehicle was burning 
very fiercely, and it appeared to him that gas was escaping. 
The fire seemed to come from beneath the carriage, and 
that is why he thought it was gas. There was a second 
set of safety appliances in the leading van of his train, but 
he did not know whether they were used. . 

Robert Taylor, guard of the empty passenger train 
from Hebburn to South Shields, said that fog prevented 
him seeing the signals, but the train slowed slightly on 
approaching St. Bede’s Junction. The train was travelling 
from 12 to 15 miles an hour when the collision occurred. 
He was thrown on to the floor of the van. He got out 
and found the engine down the embankment and the 
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first coach derailed. He met the previous witness and 
then went towards Tyne Dock, subsequently returning 
to the wreck, when he noticed that the first carriage of the 
passenger train was on fire, and thcught it came from the 
gas in the roof lamps of the carriage. The second carriage 
was not on fire, and he took no steps to get it uncoupled. 
He could not say why. There were two sets of tools in 
his train, and one set was used. He was not aware that 
any of the carriages on his train were burnt. No roof 
lamps in his train were lighted ; they were extinguished 
at Hebburn. 

Mical Lucas Vernon, guard of the 6.50 a.m. up goods 
train from Tyne Dock to Jarrow, said his train had 
21 loaded wagons and 10 empties, and he was in the brake 
van at the rear. A pilot engine was pushing them, but 
it was not coupled up. The pilot engine did not leave 
his train until it was past the cross-over road at St. Bede’s 
Junction. He had two red side lights on his van, but no 
tail lamp. There was a green light at the rear of the 
pilot engine. Sometimes they carried a red light and 
sometimes a green light, one as often as the other. This 
was to save time in changing the lights at St. Bede's 
Junction. The driver used a green headlight to run 
back. He allowed the engine to start with a green light 
because it was customary. There was nothing unusual 
about it. After parting with the pilot, he put a red tail- 
lamp on his van, and as he did so he saw the signalman 
at St. Bede’s Junction go to the window and look out. 

Sampson Tolliday, who had been a driver for 37 years, 
said he was a passenger by the train from South Shields, 
joining it at Tyne Dock. He was not on duty at the time. 
He rode in the second vehicle and in the second compart- 
ment. Until the first impact there was no checking of 
the speed of the train. ‘The first he knew of anything 
being wrong was when he got a sudden jerk, and a moment 
or so after there was a second heavy jerk. 
was derailed and standing on top of an embankment. 
It and the leading vehicle were telescoped into each 
other. Some of the passengers were helping to get tools 
from the brake van. He thought the empty train ran 
into his just after the collision with the pilot engine and 
that this accounted for the second jerk he mentioned. 
It seemed as if the fire broke out in the gas cylinder 
immediately under the compartment. He was quite 
sure it did not break out in the roof. At the same time 
there was a fire burning on the engine, but the leading 
vehicle, which was a brake third, had not yet caught. 
He saw a small jet of fire rising from the top of the gas 
cylinder, and sent three men to fetch the extinguishers 
which he knew were on the train, and went under the 
carriage and tried to put the fire out. By this time the 
fire was getting to the top of the carriage and the passengers 
were beginning to shout. The flames spread rapidly 
from the bottom to the top of the carriage. He went on 
to the top of the carriage, and used there the third ex- 
tinguisher, but the woodwork began to give way and he 
had to come down. 
leg and was terribly burnt. The leading van was by this 
time all on fire, and nothing could be done. It was burning 
fiercely, having caught fire from his vehicle. 

At this point the inquiry was adjourned for the day, and 
on its resumption on the morning of Wednesday, the 
22nd, Mr. A. C. Stamer, acting chief mechanical engineer, 
North-Eastern Railway, said :—The two wrecked vehicles 
of the 7.5 a.m. train were 13 years old and 45ft. in length ; 
the underframe was constructed .o1 steel. The lighting 
was by fiat-flame incandescent gas, which was carried in 
three cylinders in the case of the leading vehicle and 
by four gas cylinders in the second vehicle. The leading 
vehicle of the down train, which was also destroyed, was 
of similar construction, and had three cylinders. The 
cylinders were housed beneath the vehicles, well up into 
the frame. After the accident one of the gas cylinders 
of the leading vehicle of the 7.5 train was found knocked 
off and lying near the engine on the embankment. On 
examination this cylinder was found to be burst at each 
end. The back of the bunker of the engine was badly 
scorched, but he thought that was due to the close proximity 
of the burning coach. The other two cylinders of the 
leading vehicle were found in position, and one of these 
was also burst away at both ends. All the pipe con- 
nections were broken away from the cylinders. 


positions, and only one connection was broken. 
low-pressure pipes were severed. 





His carriage | 
| the pilot engine of the good train. 





He had a compound fracture of the | 





On the ! 
second vehicle the gas cylinders were all in their right ! 
All the | 


The cylinders were 


not fitted with safety valves. 








The company had made a | 


trial with two different sorts of automatic valves, but the | 


result had been very unsatisfactory, and in some tests | 
| in the coal boat service. 


the witness personally made he found the valves to be 
unreliable, as they would not shut when they were supposed 
to do so. The company was still experimenting, but for 
the present it was not fitting any valves, because it was 
no use doing so until something reliable was found. The 
company had fitted 770 vans with rescue and fire appli- 
ances. That was out of a total of 836 vans. It had also 


fitted 924 vehicles with a lead pipe on the low-pressure | 
| the time and thus enable the boats to make a larger 


side of the gas regulator. That was a pipe that ran up 
outside the end of the vehicles to feed the lamps, and if 
a rupture of the pipe occurred it could easily be closed by 
means of a hammer—a thing that could not be done 
with the old steel pipes. Since incandescent gas was 


introduced it was found that the number of cylinders | 


under most of the vehicles could be reduced to one, thus 
doing away with sometimes two and sometimes three cylin- 
ders. The company had altered 334 vehicles in this way. 
It had also taken steps to strengthen the headstocks and 
leading ends of its vehicles. This was done in order to 
prevent telescoping as far as possible. This strengthening 
was being done to all new vehicles. The company had also 
made the buffer ends flat, instead of convex, in order to 
prevent one vehicle mounting the ends of another. With 


|or to local points having no unloading facilities. 


regard to the last two expedients, he observed that they | 


had not yet been carried out on many vehicles. Witness 
added that, looking at the damage done to the gas cylinders, 


he was of opinion that it would be only a very short time | 
was | 


before the gas escaped. On the first coach that 


burnt out there was only one cylinder that was not ripped | 
From this one the gas would have to escape by | 


open. 
means of the connection on the cylinder. 
Wm. Rowe, the driver of the train which ran from 


Jarrow on the down independent line, said that he passed | 
standing | 
There was | 


It 
just over the points of the cross-over road. 


was 


a red light on the front of the engine, but he could not say | 


what light was on the rear end. 
heard a crash. The shunter at St. 


On his way to the spot he saw the fire break out. The 


Shortly afterwards he | 

Bede’s told him that | 
the up train had run off the road and he went to assist. | , O : . 
This was about eight minutes after the accident occurred. | Storms and the limited sea room, which makes it necessary 


first vehicle of the down train was just about touching the | 


burning vehicle of the up train and had caught fire. 

W. Dunlop, guard of the same train, stated that he got 
to the scene just before his driver, and at that time the 
ends of the vehicle was on fire. The fire originated in 


the front portion of the leading carriage and seemed to | : \ : ot 
continuous series of steel pans or troughs 24in. by 36in., 


come from underneath it. He went back to the van of the 


up train to get the fire appliances, but found they were | 


already in use. 

Mr. H. H. Carrick, superintendent of the Sunderland 
district, said-he arrived on the scene of the accident at 
ten minutes to nine. The front carriage of each train 
had been practically consumed, and the fire was burning 
in the telescoped portions of the first two vehicles of the 
7.5 train. The underframes of the two leading vehicles 


| of the up train and the leading carriage of the empty train 


were overlapped to the extent of three compartments 
and were lying close together, but they were not inter- 
locked. The front vehicle of the up train was derailed 


| and had run past its engine, and the underframe was 
| lying against the bunker end of the engine. 


There was 
no signal in the code for working between Dock Bottom 


| and St. Bede’s for a train that was assisted by a light engine. 


At this stage the inquiry was adjourned indefinitely, 
and will be resumed when the injured drivers are able to 
give evidence. 








CONVEYORS FOR DISCHARGING BULK 
CARGOES FROM STEAMERS. 

For rapid unloading of iron ore from steamers different 
types of machinery have been developed and adopted 
very extensively at receiving ports on the Great Lakes 
of North America, the development being assisted by the 
urgent necessity of carrying as much ore as possible 
during the season of navigation—about May to December. 
This necessity makes it of great importance that the 
cargo should be loaded and unloaded rapidly. The 
loading is done in the majority of cases by gravity from 
storage bins by numerous shoots or spouts to the various 





deck hatches. The unloading is done by _ powertul 
machinery of great capacity erected on the wharf, behind 


which is the ore stockyard. Similar methods are applied 


There is a certain class of traftic, however, to which this 
system is not applicable. This includes that carried on 
by companies operating a few boats which convey such 
bulk cargoes as coal or crushed stone to various ports 
In 
such cases the unloading is usually slow and uneconomical, 
and performed by various crude methods. To reduce 


number of trips, some companies have equipped their 
steamers with discharging conveyors, so that they are 
independent of the facilities of the port or place of delivery. 
A vessel of this kind is shown in the accompanying 
illustrations. This is owned by an alkali company and 
was equipped with conveying apparatus by the Stephens 
and Adamson Company, of Aurora. It is 370ft. long, 
with a cargo capacity of 5600 tons, and is of the ordinary 
type of freight steamers on the American lakes. The 
engine and boilers are at the stern and the deck consists 
largely of hatchway openings extending nearly the full 
width of the deck. The bow is carried up so as to give 








LAKE STEAMER WITH CARGO DISCHARGING CONVEYORS 


a high freeboard, owing to the heavy seas caused by lake 


in many cases to drive into the teeth of the storm. The 
character of the construction is shown clearly in the 
drawing. 

The bottom of the cargo space is formed as a series of 
hoppers arranged in two rows, the bottom of each hopper 
having a spout and gate. Under each row of hoppers 
runs a longitudinal conveyor 3ft. wide, consisting of a 


with a depth of 20in. Cross shafts 24in. apart carry 
horizontal bars forming chain links, to which the pans are 
attached, the chain thus having a pitch of 24in. The 
shafts are fitted also with 6in. flanged rollers or wheels, 
3in. wide on the tread, which ride on steel bars forming 
rails. At each end of the travel the chains pass over 
large sprocket wheels, and these at the bow are geared to 
a shaft driven from a steam engine. 

The forward end of the conveyor is inclined upward 
and the pans discharge their contents into a vertical 
shoot whose bottom forms a hopper delivering sideways 
upon the lower end of a central conveyor. This is a 
42in. belt conveyor and runs in the opposite direction 
to that of the pan conveyors. It is inclined at an angle 
of about 30 deg. and rises through the deck, its upper end 
being supported by steel pillarss Beneath its upper end 
is the turntable of a revolving boom or jib 100ft. long, 
upon which runs a belt conveyor. The material from the 
inclined conveyor falls into a hopper having a spout over 
the lower end of the discharging conveyor. The end of 
the jib is supported by tackle from a short steel mast or 
A frame, and when unloading, the jib isswung out so as 
to extend over the wharf. 

The same conveyor company equips steamers in sucl) 
a way that the space required by the conveyors is reduced. 
This is effected by putting the inclined conveyor at an 
angle of 45 deg. This makes it necessary, however, tv 
use @ pan conveyor instead of a belt. In a fueling or 
bunkering steamer the company has carried the idea 
still farther by making this intermediate conveyor vertical, 
enclosing it in a steel tower having a spout or shoot for 
feeding the discharging conveyor on the jib. These 
vessels can discharge their cargoes at the rate of 600 tu 
900 tons per hour. 
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THE UPKEEP OF RAILWAY WAGONS. 


CoNTINUING our review of the cost of the upkeep of a 
railway, We will, having dealt with locomotives and car- 
riages—-see THE ENGINEER, Feb. 19th, May 5th, July 16th, 
and Aug. 20th, 1915, now refer to wagons, which item in 
the railway accounts covers not only wagons proper, but 
cattle trucks, rail and timber trucks, brake vans and other 
miscellaneous merchandise and mineral vehicles. 

When we come to deal with wagons, we find ourselves 
face! by the difficulty of the private owner’s wagon. 
In Scotland and on the North-Eastern Railway the private 
owner has no existence, and he is practically extinct on 
the Midland Railway. These two and the Scottish 
railway companies provide railway-owned wagons to the 
collicries, and, therefore, must have an abnormal number 
of wagons. Mineral wagons, too, get more knocked about 
than do ordinary wagons, and so the cost per wagon 
for these companies may be higher. Unfortunately, we 
can present no set-off against this. We have no figures 
to otfer to show the benefits gained by the abolition of 
the private owner’s wagon. Whatever definite figures 
there may be are included in the traffic receipts, as under 
their respective Rates and Charges Confirmation Acts 
of 1891 these companies’ charges for Class A traffic—for 
which, under the general Act, railway companies need 
not provide wagons—include the provision of locomotive 
power and wagons, and may therefore be higher than the 
charges for similar traffic on those railways which do not 
prov ide trucks. 

The new form of accounts instituted by the Railway 
Companies (Accounts and Returns) Act of 1911 presents 
wagons in three classes :—(1) Open wagons, (2) covered 
wagons, (3) mineral wagons. These are sub-divided, as 
to capacity, into (a) under 8 tons, (6) 8 and up to 12 tons, 
(c) over 12 and up to 20 tons, (d) over 20 tons, other than 
special. In the tables that follow, we have added the 
estimated tonnage capacity of the wagons. This has 
been based by us on the assumption that wagons under 
8 tons have an average capacity of 6 tons; those 8 to 12 
tons as having 10 tons capacity ; those 12 to 20 tons of 
15 tons capacity, and those over 20 tons as having 25 tons 
capacity. These are the general loads for the respective 
sizes, and should there be any difference, the variation 
is met by our having treated all the companies alike. 
The estimated tonnage does not include anything for 
special wagons for loads of exceptional dimensions and 
weight, nor the rail and timber trucks. We have no 
means of knowing the tonnage these will carry, but here, 
again, we have served all the companies alike. 

Some companies make a nil return as to mineral wagons ; 
any such are evidently included among the open wagons. 

We propose dividing the companies into eight groups, 
as we did for the carriages, and the first group will be 

THE Heavy ComMPANIES. 


This group covers the London and North-Western, Great 
Western, Midland, North-Eastern, and Lancashire and 








Yorkshire.. They possess the stock of wagons shown in 
Table I. 
TABLE I. 
! 
L& | 
N.W. | G ‘W. | Mid. N.E L&Y. 
Sine inci ety -| panini biecice heeecnviteoies 
Open wagons— 
Under 8 tons capacity 20,008 292 | — 1,521 yd 42 
8 to 12 ms 7 24,119) : 53,850 | 82,313 33,371 3767 
Over 12to 20, 150 | a; — — 652 
Over 20 _ ,, ee — 1) _ 1 112 
Covered wagons— 
Under 8 tons capacity 8,745 | 947 - 756 199 
8tol2 ,, a 5,478| 12,147 | 12,398 7,166 6,780 
Over 12to20 =, 1 6| : 423| — 
Over 20 _,, — 8 - 100 50 
Mineral wagons— - | 
Under 8 tons capacity 47 798 | — _ — 
8tol2 ,, 8,948; — | 18,309 44,910 - 
Over 12 to 20 a -81 - -— 12,121 _ 
Over 20 ,, os ne ies 27384; — 
Total number of ordi- 
nary wagons ....| 67,5 77 | 68,446! 113,020 102,153 32,102 


Est. tonnage capacity 


of ordinary wagons. - 561,230 681, 609 | 1,130,200 1 128, 078 319,146 











Special wagons .. .. 419) 104 404 168 39 
Cattle truce 2,367| 2,346 1,858 2,189 714 
Rail and timber trucks 3,100; 3,287 2,188 11,246 676 
Brake vans . <4) 27a. 2 692 | 7 721 1,203 874 


Miscellaneous trucks .. 402 a 


119,191 


oi | 
Total merchandise and | | 
117,959 34,405 


1 
mineral vehicles... 76,646) 75,875 


We cannot resist the temptation of. drawing atten- 
tion to the standardisation on the Midland. In each 
of the three classes—open, covered and mineral—it has 
only one type—a ten-ton wagon. The large number of 

‘over twenty-ton’’ wagons possessed by the North- 
aaa ealls for notice, particularly, as in the return 
for 1914, the number of such is 1783 instead of the 2885 
of 1913. * 

A question as to allocation appears to be appropriate in 
relation to the 419 “ special wagons for loads of exceptional 
dimensions and weight” on the London and North- 
Western and 404 on the Midland, seeing that the Great 
Western has but 104 and the North-Eastern 168. We 
may add that the Caledonian has only 98. The Great 


* We wrote to the North-Eastern Railway for an explanation of this 
apparent decrease, and our attention was directed to the following 
pat igraph in the company’s magazine for October last :— 

‘ High-capacity Mineral Wagons.—W. W. M. (York) writes :— 
Happening to come acrossa back number of a menoth railway pub- 
lication, I noticed under the startling heading | Anot. er me gg 
Experiment on the North-Eastern A tha 
an enormous and significant reduction’ had oes place in te 
North-Eastern Railway stock of mineral _ Wagons of over 20 tons 
capacity. Probably owing to a misappreh ym, fa conclu- 
sions were drawn and reference made to ‘the failure of another 
American innovation.’ Such a statement should not, I think, have 
passed unnoticed, particularly as the facts are quite’ the reverse of 
What is hinted. For the information of your readers, it,may be stated 
that the company’s stock of large-capacity mineral wagons stood at 
the end of the following periods at the undermentioned figures :— 


Tons carrying capacity. Dec. 31st, 1913. Dec. 31st, 1914. 








Wagons of _ ear ety 12,732 Diet inl ; 13,440 

” , ie es See 13 

rar 100 He, te 100 
The 20-ton wagon is the standard type of high- capacity wagon on the 
N.E.R. Most wagons of this type have been pla’ to carry 20 tons, 


but a number were plated to carry 23 tons, sithoagh their cubic capacity 
remained unaltered. There has been no scrapping of Wap 
Wagons, as was suggested in the statement referred to. I vious 
that the criticism bee: on incomplete wi 


nm based data. 
admit that this still leaves us rather in the dark, as it is dimenlt os 
reconcile with the figures in the report.—ED. THE : EB. 


Northern also has 357. It will be noticed, too, that four 
of the five companies in the above table have not found 
it necessary to include any trucks under the heading 
“‘ miscellaneous.” 

Whilst carriages in statistical Table XI. are divided into 
three heads, wagons in the same table come under four— 
complete renewals, partial renewals, heavy repairs and 
light repairs, the additional head being partial renewals. 
The proportions of the stock dealt with during the year 
1913, the cost of renewing, repairing and maintaining 
wagons—of every kind and of goods brake vans—was 
for the five companies in question as per Table II. The 
item of new wagons given by the London and North- 
Western should, we think, be chargeable to complete 
renewals, as that company had 255 renewed by contract. 
The cost of partial renewals goes into the item for repairs. 
Some wagons, necessarily, find their way into the shops 
more than once a year, and the number of cases of repairs 
may thereby exceed the total number of wagons and the 
proportion be thus higher than cent. per cent. 


TaBie II. 








Percentage of stock— 


Coenen sennwed rare ae 1.6} 2.4 & | 33 
P. lyrenewed .. .. ..| — _ 3 —- |/— 
Heavily repaired .. .. ../ 18.7 25.5 8.1 | 25.3 | 24 

Lightly repaired :|207 163.1 |149 136.5 |113.7 
Average cost to total No. of | 
wagons— | | 
New wagons . ate | 33) — | — _—-;— 
Complete renewals ‘ S33) 2.4) 2.5) | 4.1.1. 28 
Complete renewals repairs g| 2.2 2.6 1.5 2.1 | ee 
Cost of maintenance of wagons— | 
Per wagon x 5 £i 5.2 5.4 3.9 | .7.2] 3.6 
Per ton capacity eee | <a 6 41 76) 4 


} 
| | 
As railway companies carry both merchandise and 
minerals, and the average receipts per ton, judging by 
the London and North-Western figures, being 7s. 7d. 
for the former and ls. 7}d. for the latter, it is desirable 
to know what proportion of each company’s traffic is 
for the cheaper quantity—the minerals. This is necessary 
for @ due comprehension of the amount carried by each 
wagon. Table XIV.—Goods Traffic and Receipts—in the 
annual reports of the companies gives the tonnage carried of 
merchandise and minerals, and hence provides the require 1 
proportion. These figures, added together and divided 
by the estimated total tonnage capacity, give the weight 
per year carried by each ton’s capacity, and the receipts 
can be similarly divided ; also by the number of wagons. 
The receipts do not include the amounts received from 
cattle traffic. 
The earnings per wagon and per ton capacity were as 
shown in Table III. 





Tasie IIT. 


L. & 
N.W. | G.W.| Mid. | N.E. 


,L.& Y. 








Per of i 1 t i 


to — tonnage 
Total tonnage to each ton capa-| 
mi tons 
eipts from merchandise and 
minerals— 


Perton capacity .. .. £ 15.4 11.3| 7.9) 6.4 11.2 
Per wagon owned .. £120.8 107.3 | 77.8 63.4 108.5 





1} 80.5] 80 | 84.7| 73 
102.7 | 86.7 | 48.9 | 62.5 83.7 





It may be added that in Table III. is revealed very 
prominently the difficulty, owing to the private owner’s 
wagon, of presenting true figures. The Midland and 
North-Eastern provide wagons for carrying coal, and 
this brings their earning averages down. 

The six other large English companies are the Great 
Northern, Great Eastern and Great Central—referred to 
as the Tripartite—and the London and South-Western, 
South-Eastern and Chatham, and London, Brighton and 
South Coast—treferred to as the Southern lines. 

The amount of goods and mineral rolling-stock possessed 
by these six companies is given in Table IV. 


In Abstract B (3) of its report, the Great Central showed 
£60,200 for new wagons, but in Statistical Table XI. there 
are shown 700 wagons renewed by contract, and as there 
is no financial entry for ‘‘ Complete Renewals,” the above 
sum has been regarded as being for the renewa! of the 
700 wagons. 


THE SOUTHERN COMPANIES. 


The work done on the London and South-Western, 
South-Eastern and Chatham, and London, Brighton and 
South Coast may be seen in Table VI. 





TaBLe VI. 
L. & S.E. L., B. 
S.W &C. | & S.C 
Percentage of stock— | 
Completely renewed ree EP, Er Som oe 1.6 
Partially renewed .. .. .. .. .«. _— 3.2 1 4.3 
Heavily a piatnkts tee. ae ‘ea cae De ae 
Lightly 59 80.5 | 43.3 
Average "he cost to total No. of wagons— | 
New wagons as a 4/;— 
Complete renewals A ie) ee ee 8 1.02 
Partial renewals and repairs.. .. £ 2.2 | 4.2 4 
Cost of maintenance of wagons— 
Per wagon 7 <> £) 5.8 | 6.5 5.3 
Per ton capacity £) Po 73 | .63 
——. foal mineral tonnage to ‘total| | 
P 63 | 67.2 | 68.1 
Total tonnage to each ton capacity, tons ; 65.8 | 61.8 | 56.1 


Receipts from merchandise and minerals—| 


Perton capacity .. .. .. .. s| 18.4 | 11.2 10.2 
Per wagon owned .. .. .. .. §£| 125.9 | 105.9 | 92.1 


As the South-Eastern and Chatham had fifty-nine wagons 
completely renewed by contract, it is suggested that the 
amount entered above for new wagons should have been 
included in the other item of complete renewals. If this 
be so the item for complete renewals is £1 Is. 

We have divided the remainder of the English companies 
which possess sufficient rolling-stock to merit notice into 
two classes—the minor companies and the smallest 
companies. The former covers the Furness, North 
Staffordshire, North London, and the Hull and Barnsley. 
The latter covers the Cleator and Workington, Colne 
Valley, Maryport and Carlisle, Midland and South- 
Western Junction, Stratford-on-Avon and Midland Junction 
and the Wirral. 

The four which we call the minor companies possess 
the amount of wagons shown in Table VII. 


TaBie VII. 

















F. | N.S N.L. H. & B 
Open Wagons— | 
Under 8 tons capacity .. .. ..| 1,420) 449; — -—— 
8 to 12 i 1. ee eel 2,3057 4,921) — 2,859 
Over 12 to 20 - oe oe oof BS) — | — 3 
Over 20 ,, S eee eer te — 
Covered wagons— | 
Under 8 tons capacity et 124 9) Se 105 
8 to 9 ” : z 180; 336) — 300 
Over 12 to 20 a Sa Tea; ane er _ 
Over 20 ,, ~ ee ~ = _ 
Mineral wagons— | 
png! 8 tons capacity > of eof LOGY — _ 
8tol a -< oe cep ighkaen <== > St) — 
Over in to 20 Es Ree cates? eee 51 20; — _ 
Over 20 _ ,, 3 Pell: ali puattis 2; —- | — —_— 
Total number of ordinary wagons 6,590| 5,615' 263 3,267 
Estimated tonnage es of ordinary, | 
wagons - 3 |55,970 |56,534| 2,630 32,265 
Special wagons ie mi otal a pnleatys ake 1;— _ _ 
Cattle trucks . Se 66; — 40 
Rail and timber trucks .. 711 239; — 440 
Brake vans. ear re. 87 131) 34 98 
Miscellaneous trucks .. .. .. ..| — —/|—- — 








Total merchandise and mineral vehicles | 7,515| 6,171! 297 3,845 





THe Minor ENGLisH ComPANIEs. 
The record of the minor companies—the Furness, 



































TABLE IV. 
G.N G.E. G.C L. & S.W. S.E.&C. | L.B. & S.C. 
Open wagons. — pee! 8 tons capacity _ 135 — 148 202 143° —~C*S; 290 
31,657 19,159 17,916 9,325 4,276 | 7,101 
pA i 2 to’ 30 2,141 154 190 389 oo | a 
Over 20 , . Sess) Ward 21 3 a | 1 ae | ee 
Covered wagons—Under 8 _,, Pe A ae a eee 1,097 24 129 | 15 194 | ~- 
8 to 12 a ‘ Sa Pane ae aie Save 2,454 4,511 3,073 2,279 1,100 | 641 
Over 12 to 20 - — 232 — — | _ 
Over 20, 1 — — — —- | c= 
Mineral sacaalie nder8 ,, - == —_ 119} a 
to 12 x es — 8,275 soe 4,611 | 427 
ouer 12 to 2) a — 1 — ! 60 = 
Over 20 ,, = i —_ —_ | _ 
Total number of ordinary wagons .. .. .. .. re peas Se "37, 506 § 29,964 12, 211 10,503 i" 8,459 
Estimated tonnage capacity of ordinary wagons .. .. .. ... 381,167 | 239,229 300,647 123,202 103,506 83,430 
Special wagons Ee aay ae PSS a el men ear es 357 1 95 2 he eee ee 
Cattle trucks eee Nite Pred ad, We te Bela he 761 1,658 505 845 367 | 409 
MatemniinibertrackS «2.002. 05-5. ee se as ce we 695 904 2,655 | 881 311} 600 
Brake vans . LW te siety Heken eiibh She Sy dee eae 935 678 870 539 334 | 315 
Miscellaneous trucks oS By aera Pie aa male aka aes os — — — so | 120 
Total merchandise and mineral vehicles .. .. ..  ..) .. ) .. = 40,254 27,092 34,089 14,478 1 1,607 9,914 


fi 


THe TRIPARTITE COMPANIES. 


The results of the Great Northern, Great Eastern, and 
Great Central companies are as per Table V. 











North Staffordshire, North London, and Hull and Barnsley 


—is seen in Table VIII. 
Tasre VIII. 

















Percentage of stock— 
Completely renewed Be a | — 
Partially oo = eet aes ane ‘| 1.05 
Heavily repaired . oar et 
Lightly repaired . ‘13 ) 

Percentage of cost to total No. of wi vagons 
New wagons s} — 
Complete renewals. |. ts £5 — 
Partial renewals'and repairs -- £| 3 

Cost of maintenance of wagons— | 
Porwage ... .. a8 £ 
Per ton capacity £ 

nena ~ of mineral tonnage to total 

nage 


77 45.5 85 

Total Pres to each ton capacity, ° tons| 80.8 136 593.5 | 174 
Receipts from — and | minerals 

Per ton capacity . - £} 7.3; 12.7 |; 94.7 19 


UR WI Pos. cy se ee. me £! 54.1 116.3 839 109 








TABLE V. 
| G.N. | G.E. G.C. 
Percentage of stock— | 
Pye os aged OS eae ee 1 a > 2 
Partially renewed .. .. .. .. «. 1.9 — | .14 
- Heavily repaired .. .. «.. «- «| $2.6 21.2 | 10 
Lightly repaired -| 154.4 | 189 183.2 
Average of cost to total No. of wagons— 
New wagons .. . es £ — | — = 
Complete renewals £ OT 28 | 4:77 
Partial renewals and repairs. £ 5° | 1.8 | 3.1 
Cost of maintenance of w agons— - | | 
Per wagon Se a £ 3.9 J 4.7 | 4.6 
Per ton capacity reese eee <a 
eiamges ~~ of mineral tonnage to ‘total | 
72.2 56.8 | 82.7 
Total ssammae to “each ton capacity, tons | 64.3 55.3 | 116.4 
Receipts from merchandise and minerals— 
Perton capacity .. .. . £ 8.9 we | 119 
Per wagon owned .. .. .. .. £} 88 105.5 | 108.7 





The favourable position occupied by the North London 
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is due to the fact that most of the traffic conveyed over | mineral lines and fully provided with private owners’ 
the line is borne in London and North-Western wagons. | wagons; hence, among other results, the high tonnage 
Whilst the North London is one of the minor companies, | carried to each ton capacity. The position of the 
its transactions almost equal those of the leading | Neath and Brecon, possessing only fifty-five wagons, is 
companies. | remarkable. 

The financial entry for complete renewals on the Taff Vale 
| is made in the report as for new wagons, but as it is for 
thirty-five wagons renewed by contract, we have entered 
‘* complete renewals.” 


THE SMALLEST ENGLISH COMPANIES. 


The remaining English companies are the Cleator and | it under 
Workington, Colne Valley, Maryport and Carlisle, | 
Midland and South-Western Junction, Stratford-on- Avon | 
and Midland Junction, and the Wirral. The stock and | 
results were as shown in the following tables—Nos. IX. The five Scottish companies own the following stock 
and X, see Table XIII. given below. 


THe ScorrisH CoMPANTES. 


Taste IX. 


Cc. & W. Cc. Val. M.&C. | M. &8.W.J.| Strat. & M.J. Wirral. 
Open wagons Under 8 tons capacity ee Fs eee ee ee - - 55 _ 
8 to 12 $e ee Tae ee 143 451 227 96 
Over 12 to 20 9 —- aan 
Over 20 a ° 
Covered wagons Sader 8 2 
8 to 12 oe 
Over 12 to 20 
Over 20 ,, 
Mineral wagons a nder8 ,, 
8 to 12 
Over 12 to 20 
Over20_ ,, 


Total number of ordinary wagons 


Estimated tonnage capacity of ordinary wagons 2,5 550 


Special wagons 

Cattle trucks 

Rail and timber trucks | 
Brake vans . 
Miscellaneous trucks 


30 
16 


Total merchandise and mineral vehicles . . 


TABLE X. TaBLe XIII. 


: Glas. &  G.N 
&| C. | M. | M. &| Stra ' las. Ne. 

Val. & €.S.W.d. & M. M. i. Wirral) ___ pity 35) om | Se. | 8, |e. 
Percentage of stock— a Open wagons— a. - . : 
Compistety renewed .. ..) — | — | 2. z = Stes tons capacity =| 13.683| 3,589| 2,002 1724) 14,060 
Partially renewed tek eh — -- — Over 12 to 20 a a "25 es 8 He 16 "75 , 


Heavily repaired oe ah a. TESS f 5 wh 
Lightly repaired... -.| 5 100 60 aS. 22. Ph astacne — ugons ae a : 
~~ total No. Under 8 tons capacity ae 1,784 
Pla : 8 to 12 x | 678 
New wagons am aie - e — — — Over 12 to 20 gh 
Complete renewals .. £ — — re - - - Over 20 “4 =a 
Partial renewals and re- Mineral ‘wagons : 
pairs. 4 4. 2.§ 5 : 2. 6. = ee - or mar 
Cost of maintenance of wagons M — einai saci ee con 9 = 30 a 
er wagon .. ‘ £ 5.1 cit 5. : ; 19 to. . **| so’ang| 7°07 “ano 
Per ton capacity. : £ é : “3 6 "s = on = to 20 os ..| 10,800 1,807 8,039 
Percentage of mineral tonnage ‘tons = wd we sisiot OTT 
to total ‘ 97 | 53 7 3 p 5 | sa c7a8| | 2 
Totel aaiae te and ap lll Si wena hat : Total No. of ordinary wagons | 45,451) 16,763 3,290 1,987, 56,922 
capacity, tons 600 a as 306 Estimated tonnage capacity of 
Receipts from merc handise ‘ 1 ordinary wagons . ./505,876 168,510 32,562 20,275 | 606,710 
accom e : ? 93 Special trucks... .. .. .. 98 | 5; — 5 87 
Per wagon .. 2 9536 Se a 238: : Cattle trucks .. Sie aie ,422 660 265 292 1,437 
Ae ee ere — oo oan a . Rail and timber trucks . = ,228} 1,302 34 190 1,060 
ie tee Brake vans So Th 56 231 72 66 692 
Miscellaneous trucks... 56 — 1 1 161 


THE WELSH COMPANIES. Total merchandise and mineral 
vehicles . 2 51,916| 18,961 3,662 2,541) 60,359 


These are, in alphabetical order, the Alexandra Docks, 
Barry, Brecon and Merthyr, Cambrian, Neath and The large number of rail and timber trucks owned by 
Brecon, Rhymney and Taff Vale. They, respectively, the Caledonian is remarkable. An effort should also be 
owned the stock shown in Table XI. made to obtain a more definite classification for the 


TABLE XI. 


Alex. Dks. Barry. B. & Mer. Cambrian. Neath & B., Rhymney. Taff Vale. 





Open wagons — poy? Se tons capacity 317 
An = M9 2 to’ 20° _ 
Over 20 ,, 
Covered oe os 
to 12 a 
meer 12 to 20 
Over 20 ,, 
Mineral wagons—Under 8 
8tol2_ ,, 
Over 12 to 20 
Over 20 
Total number of ordinary wagons .. .. .. .. 1... 657 1,066 453 1,938 





Estimated tonnage capacity of ordinary wagons .. .. .. 6,580 10,660 4,422 | as 02 | § 98 19,282 
282 

_— ial trucks 20 

Cattle trucks Be Pee RIE” ice ek, “ac?shaks { 50 

Rail and timber trucks |. |. | hae ou, deta Je 6 <n Q 56 ‘ 

Brake vans .. Pea eeeed: Se ‘sks Sete 

Miscellaneous trucks - 





Total merchandise and mineral vehicles 


The results of the Welsh companies are given in| 156 miscellaneous on the Caledonian and 161 on the 
Table XII. North British. 


TABLE XII. 


— entage ge of stock- — 
Completely renewed 
Partially renewed 
Heavily repaired 
Lightly repaired . . 
Average cost to total number of w agons- -- 
New wagons i Meieh Geky init S, tou 
Complete renewals . s i 
Partial renewals and | repairs 
Cost of maintenance of wagons— 
Per wagon oo. oe BP és 
Per ton capacity 
Percentage of mineral tonnage to total tonnage 
Total tonnage to each ton capacity, tons 
Receipts from merchandise and minerals— 
Per ton capacity Stes. Shewe wh 
Per wagon 


Alex. Dks. Barry. B. & Mer. Cambrian. Neath & B. _Rhymney. Taff Vale. 


95 
1085 


37.5 
320 


Really the Cambrian ought not to be included in the The results of the Scottish companies were as seen in 
above, as all the other companies are nearly wholly | Table XIV. 





TaBLe XIV. 


High. NB. 
Percentage of stock— 
Completely renewed 
Partially renewed 
Heavily repaired. . 
Lightly repaired . 4 
Average cost to total No. of wagon: 1s 
New wagons . p 
Complete renewals i 
Partial renewals and repairs 
Cost of maintenance of wagons- 
Per wagon “A 
Per ton capacity | 
Percentage of saineral tonnage te “. 
total tonnage 78.6 
Total tonnage to each ton capac ity ‘. 


is ee 
Receipts from merchandise | rT 
minerals | 
Per ton capacity 


Per wagon 54. 








The Irish companies will be dealt with in a separate 
article. 








AUSTRALIAN AND NEW ZEALAND 
RAILWAYS. 

THE effect on trade in the Commonwealth of Australia 
caused by the war is clearly indicated in the annual reports 
of the Government railways. Although economies have 
been effected wherever possible in all the States the 
reduced revenue owing to the diminished traffic has been 
most marked, while in some of the States the drought has 
accentuated the unfavourable results. In Victoria the 
results for the year show a deficit of £860,192, as compared 
with a surplus of £842,436 for the preceding year. ‘The 
gross revenue was £399,885 less than that of the previous 
year, owing to the following causes :—(a) Starving stock, 
fodder, and seed wheat carried at less than the schedule 
rates ; (6) men, horses and equipment for the Expeditionary 
Forces carried at one-half of the full rates; (c) increased 
quantities of material for road-making purposes, the 
schedule rates for which are very low; and also to the 
unusually large unproductive train mileage, owing to the 
abnormal conditions occasioned by the drought, the 
failure of water supplies, and the use of inferior water, 
and to the reduction in the tonnage of goods in the higher 
classes. The main decreases were as follows :—Wheat, 
638,348 tons; firewood and timber, 124,711 tons; 
A.B.C. first and second class, 64,250 tons; wool, 22,131 
tons; fish and fruii, 21,630 tons; butter and dairy 
produce, 18,812 tons; all other goods, 95,451 tons 
which represents a decrease in the revenue to the extent 
of £517,971. The increases in other classes amounted to 
only £70,582, while passenger traffic showed a decrease 
of £61,766. The working expenses increased by £9733 
during the same period, and interest charges £90,438. 

As a result of reductions in the revenue due to con- 
cessions in fares and freights and the increased cost in 
working expenses owing to the payment of higher wages, 
it has been deemed expedient to raise fares and freights, 
and the higher rates were brought into operation on 
October Ist. It is anticipated that an annual increase of 
£260,000 will be realised from them. 


Summary of Results. 
Year ended Year ended 
June 30th, oo June 30th, 1915, 
Total miles open for traffic .. 3,8 3,87 
Capital cost, miles open, £ 49, 629, 062 2 
Average cost, per mile — £ 2; 
Gross earnings, £ . 
Working expenses, ¥ 
Net earnings, £ . 
Interest on loan capital, £ 
Surplus, £ 
Deficit, £ .. 
Ww orking expenses to earnings, 
per cent. 4 67.36 ae 72.76 
Train miles. es . «+ 15,028,649 .. 15,303,209 
cement journeys, number .. 116,611,448 .. 117,259,926 
Goods and live stock, tons .. 5,816,088 .. 5,410,045 
Locomotive tractive power, Ib. 13,720,969 
Carriage stock, floor area, sq. ft. - ix 513,746 
Van stock, floor area, sq. "ye 152,985 
Goods stock, steed capacity 
tons ° 
* Exclusive of St. Kilda pony Brighton Electric Street Railway. 


5, 161 107 3* 
4,2 z38,411° 


842,435 


_ 225,360 


New Zealand has the pleasing announcement to make 
that notwithstanding the exceptional circumstances 
created by the war, the gross receipts for the year were 
the highest on record, and resulted in a net profit of 
£1,185,002, being an increase of £21,997 over that of the 
previous year. The gross earnings increased £62,129, 
while the working expenses advanced £40,132. 

Year ended Year ended 
Mar. 31st, 1914. Mar. 3ist, 1915. 

—_ miles open for traffic .. 2,863 .. 2,955 
Capital cost of open lines £ 7 .. 24,13 
Average cost per mile — £ b 
Gross earnings £ eis . ,043,5 — 4,105, 45 7 
Working expenses £ ae "880, 393 .. 2,920,455 
Net earnings £ i 163,005 eC 1,185,002 
Warkieg expenses to earnings, 

per cent. 71.24 
Profit cc capital invested, per 

cent. : ey ze 3.61 
Train miles. js we “ss “Ss Oe 
Passenger journeys -- «- «- 183,355,893 
Season tickets .. a 287, "037 
Goods and live stock, tons... — 6,019,633 








A NEW material said to be highly refractory, consisting 
of a mixture of zirconia and silicon carbide, or carbo- 
rundum, is the subject of U.S. Patent 1,159,264. The 
mixture, it is claimed, has the advantage over zirconia in 
that it is not subject to cracking during alterations of 
temperature, nor does it become brittle and lose its 
mechanical coherence, while it withstands oxidation by 
air where the silicon carbide does not. If it is desired 
to obtain the maximum of refractoriness, the silicon carbide 
should be employed in the form of a powder coarser in 
grain than the zirconia. The highly refractory qualities 
of the new material make it suitable for the manufacture of 
electric resistances for use in cases where it is imperative 
that the resistances shall be efficacious at high temperature. 
The material is moulded into the form desired, and then 
burned before using. A considerable shrinkage must be 
counted on in the burning operation. 
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RAILWAY MATTERS. 





On the night of the 20th inst. a big fall of the cliff totally 
blocked the South-Eastern and Chatham line between 
Dover and Folkestone near the Warren halt. All rail 
traffic between these two towns has to he worked vid 
Canterbury. 

From to-morrow—January Ist—considerable changes 
will be made in the train services on the London and North- 
Western Railway, all with a view to economy of operation. 
Prominent among these changes is an additional ten 
minutes given to the London-Birmingham two-hour 
expresses. The down Birmingham trains will also call 
at Coventry instead of slipping a coach there. 


From July Ist last the railways of Queensland have 
been divided into three divisions—Southern, Central, and 
Northern. The Northern and Central divisions are in 
the charge of the Deputy Railway Commissioner, Mr. W. 
Pagan, M. Inst. C.E. Out of 11,267 servants on these 
railways, 437 have joined the colours. Of these 20 have 
already given their lives for the Empire and 58 have been 
wounded. The subscriptions from the staff to patriotic 
funds amounts to £14,776. 


THE general pooling of railway-owned and privately- 
owned wagons is a subject much discussed just now, and 
one that is being carefully considered both by the Board 
of Trade and the Railway Executive Committee, where 
it is recognised that there are great difficulties in the way 
of such a scheme. Mr. Runciman has, however, stated 
that the interests of wagon-owning companies and other 
private owners will, of course, be carefully considered and 
representatives of those interests consulted before any 
decision can be come to. 


THE President of the Board of Trade was asked recently 
whether it was a fact that 10,000 railway wagons were at 
present awaiting repairs. Mr. Runciman said that he 
was unable to say. Judging from the way in which the 
question was put, it appeared that the questioner theught 
such a number of wagons out of use was abnormal. This 
however, was not so, because, judging from the railway 
companies’ annual reports for 1913, the eight heavy 
English companies which owned an aggregate of 52,510 
wagons, had at the end of that year 14,293 wagons awaiting 
repairs. 

THERE was a large increase in the number of broken 
rails reported during the months of July, August and 
September last to the New York State Public Service 
Commission when compared with the corresponding 
period a year ago, the respective figures being 60 failures 
in 1915, as against 22 in 1914. There would appear to be 
a greater number of failures due to internal transverse 
fissures, and the railway companies have been requested 
to caution trackmen to exert the utmost watchfulness in 
inspecting the track to detect such rails so that they may 
be removed before the fissures develop into complete 
failures. ; 

THe Empire State Express of the New York Central 
was the first regylar_ long-distance_train in America to 
run at over 50 miles per hour, including stops. It has 
just begun its twenty-fifth year, and since the commence- 
ment has covered a distance of 6,518,600 miles and has 
carried approximately 8,000,000 passengers. Not one 
of its passengers has been fatally injured, and one of its 
drivers, who had taken the train regularly for sixteen 
years, was last year awarded the Harriman bronze medal 
in recognition of his unblemished record. When the 
Empire State Express was first placed in service it weighed 
only 230 tons ; now it weighs 780 tons. 


ARISING out of the Jarrow accident, the President of 
the Board of Trade was asked on the 22nd inst. whether 
he was prepared to_issue wn order making it obligatory 
that all new railway carriages must be constructed of 
material which was naturally or had been rendered 
uninflammable. To this Mr. Runciman replied that 
some of the principal companies already followed the 
practice, but the Board of Trade had no powers as regards 
ordinary railways to make such an order as that suggested 
in the question. On underground electric railways, on 
which the rolling stock must be of a type approved by 
the Board of Trade, woodwork on the cars must be non- 
inflammable. 


RAILWAYMEN will no doubt appreciate the compliment 
paid to their profession by the remarks made in the House 
on December 20th by Mr. Lloyd George with reference to 
Mr. Vincent L. Raven, the chief mechanical engineer of 
the North-Eastern Railway, who is temporarily in charge 
of Woolwich. The Minister of Munitions said that the 
services Mr. Raven had rendered there have been con- 
spicuous. He would give one illustration. The manu- 
facture and filling output of various articles has increased 
since he took charge, in some cases by 60 per cent., in 
others by as much as 80 per cent., whereas the staff has 
only increased by 33 per cent. One of the things Mr. 
Raven initiated was a statistical record of the output. 
These records were not compiled prior to his assumption 
of control. Now they were having, and will continue to 
have, a potent effect not only upon the output but upon 
the cost of the output. 


SPEAKING on the motion for the Christmas adjournment 
of the House, Mr. Runciman dealt, among other subjects, 
with the congestion on the railways. He said that the 
restoration of rolling stock was a matter of great difficulty, 
because so many railway companies’ shops had been taken 
over for munition work, but he could assure the House 
that they were trying to bring back to railway work a 
large amount of the equipment, and some of the establish- 
ments which should be employed on such work. By this 
means they hoped to do something to relieve the congestion 
on the railways. It was necessary, however, to remember 
that about 140,000 railway servants had gone into the 
Army. They had been replaced to some extent by labour 
from outside, and a considerable number of women had 
been employed. But the pressure on the railway service 
was so great that all idea of the limitation of hours had 
been put on one side. He was not sure that they might 
not have gone too far in some directions in placing too 
great a pressure on individuals, which they had willingly 
borne and without which it would have been impossible 
to have conducted the necessary traffic. 











NOTES AND MEMORANDA. 





A paTENT for the preparation of tungsten for lamp 
filaments has been taken out by Gottlieb Gmiir-Zehnder, 
of Switzerland. By means of a resistance furnace the 
tungsten is fused to a perfectly liquid condition and then 
rapidly cooled by air blast. The process is said to make 
the tungsten exceedingly malleable and ductile. 


Mr. H. Ercue tts, lecturing before the Sheffield Society 
of Engineers and Metallurgists, stated that the simple 
induction type of furnace had worked successfully in Shef- 
field in competition with the crucible. The electric furnace 
had opened up a new field in the production of low-carbon 
nickel-chrome steel and low-carbon steel castings. 


H. W. GILiert, at a recent meeting of the American 
Institute of Metals, emphasised the great improvement 
in aluminium recovery in melting aluminium chips, if the 
chips were mechanically clean. As fluxes, zine chloride, 
ammonium chloride, or a mixture of salt and fluorspar is 
recommended. A reducing atmosphere helps, but the 
great difficulty is not oxidation but prevention of 
coalescence by the dirt mixed with the metal. 


Brest Harbour is one of the first naval ports of Europe. 
Its only entrance from the sea is by a narrow channel, 
scarcely a mile wide. In the middle of this channel the 
Mingan rocks are situated, and these natural obstructions 
increase the danger and difficulty of the access of any hostile 
ships that might have designs upon the city. Most people 
know that Brest is the strongest maritime fortress in 
France. Very large sums of money have been spent upon 
the harbour and fortification works in recent years. The 
safety and excellence of the anchorage are of the utmost 
importance to the French navy ; and it is said that as 
many as 400 men-of-war can ride at anchor at one time 
in the shelter of the harbour. 


AccorRDING to a Friesland newspaper, the municipal 
gasworks at Akkrum in that province are extracting gas 
from peat mixed with coal. It is stated that if peat alone 
were used the retorts would become too hot, because of 
the steam created by the moisture always found in peat. 
Accordingly the retorts are filled with two parts in weight 
of coal to one of peat. The peat—as well as the coal— 
produces about 30 cubic metres of gas per 100 kilos. 
(220 lb.), and, according to a report by the United States 
Consul at Amsterdam, the gas produced from this mixture 
is declared to be of excellent quality. ‘ The peat is entirely 
consumed in the process, and therefore yields no by- 
products, as coal does in tar and coke ; but the use of peat 
means a great saving of coal, which is important in 


Holland now, where all coal, and particularly gas coal, is | 
‘searce, and has to be imported from a distance at heavy 


cost. Peat, on the other hand, is plentiful, particularly 
in Friesland, and is dug in the vicinity of the gasworks. 


A CONTEMPORARY gives a description of a 10 kilowatt | 


10,000-volt continuous-current generator used by the 
Physikalisch-technische Reichsanstalt for experimental 
work. The generator-is.so constructed that either pole 


may be earthed or connected with the frame, while the | 


other pole has the full voltage of 10,000 against iron. 
The set consists of two double-commutator machines, 
so that there are four commutators, each of 2500 volts. 
The voltage between commutator bars is no higher than 
in usual practice, there being 212 bars per commutator. 
The greatest difficulty was found with the insulation, 


especially of the armatures, against the full voltage of | 


10,000. By using the best insulating materials and by 
seamless covering of the winding with “ micarta foil” 
according to the Halfely method, sufficient insulation was 
obtained. The single coils were tested with 22,000 volts 
and the finished armature with 20,000 volts altern ting 
current. Commutation is sparkless up to 50 per cent. 
overload. 


Mr. GEORGE WILKINSON, Borough Electrical Engineer, 
Harrogate, has recently presented a paper on “‘ Develop- 
ments in Electric Heating ”’ to the Institution of Electrical 
Engineers. Strictly speaking, the paper is an appeal for 
automatic temperature control of domestic electric fires, 
and contains a very full description of the thermostats 
which the author has recently developed for this purpose. 
The increasing popularity of what has now come to be 
known as the “ electric fire ’ is attributed to great improve- 
ments in the design of the apparatus, to increased 
reliability, and to greatly reduced prices. Early progress 
would have been even more rapid had a higher capacity 
fire been adopted, and also had the charges for electrical 
energy been lower than they were. In order that an 
electric fire can be capable of raising the temperature of a 
room to a comfortable degree on the coldest day the rating 
of the apparatus selected should not be lower than 1} watts 
per cubic foot of room space. Rooms having an exposed 
aspect or many windows should be rated on a basis of 
2 watts per cubic foot. It is more economical to use a 
high than a low capacity fire. 


Tue largest plate mill in the world is to be constructed 
by the Lukens Iron and Steel Company, of Coatesville, 
Pa., U.S.A. The length of the rolls in this mill will be 
from 200in. to 204in., and it will be capable of rolling 
finished plates about 16ft. in width. The largest mill in 
the world at present is at Witkowitz, Hungary, with rolls 
178in. long. This will make the third time in its history 
that the Lukens Company has had the largest plate mill 
in the world. In 1890 it built a mill with rolls 120in. long, 
enlarged later to 132in., which was the largest at that time. 
In 1902 the company built its present 140in. mill, which 
placed it in the lead again, holding this position until the 
Worth Brothers Company and later the Otis Steel Company 
built mills with rolls 152in. long. The contract for the 
mill has been placed with the United Engineering and 
Foundry Company, Pittsburg. It will be a four-high mill, 
of the type used for rolling armour plate in the plant of the 
Carnegie Steel Company, and will be the first of this kind 
to be designed for general plate rolling. The two working 
rolls will be of chilled iron 34in. in diameter, and the other 
two of steel, 50in. in diameter. From the top of the top 
roll to the bottom of the bottom roll, when all the rolls 
are set close, will be 168in., thus presenting a gigantic 
structure fora plate mill.. No contract has yet been placed 
for the engine, the design of which is now under 
consideration. 


MISCELLANEA. 


AccoRDING to statistics published by the Pan-American 
Union, there were on January Ist, 1914, 232,816 telephones 
in Latin America, as compared with 9,542,000 in the 
United States. Argentina stood first among the Latin- 
American countries, with 74,296, but Uruguay led in 
the proportion of telephones to population with 1.05 per 
100. 





In an informative paper read last month before the 
Society of Naval Architects and Marine Engineers (U.S.A.), 
Mr. W. L. R. Emmet dealt with some comparisons relating 
to the electric propulsion of a battleship and gave a descrip- 
tion of the electric propelling machinery for the 32,000-ton 
37,000 horse-power battleship California. The contract 
with the General Electric Company of America covers 
two turbo-driven generating units, four propelling motors, 
switching apparatus, two turbo-driven exciters, and a 
complete equipment of condensing auxiliaries and ventilat- 
ing blowers, all motor-driven from the exciting units. 
In fact, the contract covers practically the entire engine- 
room equipment except the main condensers. 


WE have received from C. W. Burton, Griffiths and Co., 
of Ludgate-square, Ludgate-hill, a photograph showing 
the first ‘‘ Gisholt ” combination turret lathe operated in 
England by a girl. This machine is installed at a works 
in Manchester, and is engaged on 18-pounder shells, 
which have been previously rough drilled on a drilling 
machine. On the turret lathe they are chucked and the 
bore finished and polished, counterbored for the thread 
and recessed, and the nose turned and finished on the 
bevel. An average output of 33 shells is being obtained 
in a shift of nine hours. The age of the girl is about 
twenty years, and she handles the machine, carrying 
out the foregoing operations, after about five or six days’ 
| practice. 
| AccorpING to the Naval and Military Record, a series 
| of rehearsals ot the detence of Copenhagen against aerial 
| attacks are now being conducted nightly in the presence 

of the commanding generals and leading experts. All 
| the forts and warships around the capital are taking part. 
| The crux of the tests is considered to be the merits of the 
new anti-aircraft gun, of Danish construction, with which 
the fleet and the land defence works have been equipped, 
and the results cf the tests are so far excellent. Instead 
of kites the crossed beams of searchlights were used as 
targets for luminous shells, a number of bull’s eyes being 
registered at extraordinary heights. These, it is stated, 
beat the world’s record ot hits made with a gun elevated 
at an angle of between 60 and 65 deg. 


Tue general manager of the Chinese Engineering and 
Mining Company, Limited, states that the consumption 
of coal in China, more especially by the native industries, 
shows a tendency to increase year by year, and thai coal 
as a commercial fuel is now being used in the far-off inland 
districts in much greater quantities than hitherto. This 
has been helped to no small extent by the increasing export 
of various products from North China to European markets. 
Native boats laden with export cargo, after discharging 
| at seaports, take back coal inland at very cheap rates of 
| freight, and so distribution of coal becomes general all 
| along the many waterways. There are no signs whatever 
| of the former native fuel being reverted to. Apparently 
the native consumption of coal has come to stay, and will 
| probably continue to increase. 











Wiru reference to the recent Press announcement of 
the British Industries Fair, which will be held under the 
control of the Board of Trade in the Victoria and Albert 
Museum, London, from February 2Ist to March 3rd, 
attention is called by the Board of Trade to the provisions 
of the Defence of the Realm regulations, dated December 
22nd, empowering the Minister of Munitions, after con- 
sultation with the Board of Trade, to prohibit or impose 
restrictions on the holding of industrial exhibitions and 
fairs during the war in order to prevent the production 
of war material being prejudicially affected. As announced 
elsewhere, the British Industries Fair will be confined 
on this account to exhibits of china and earthenware, 
glass, fancy goods, toys and games, stationery and printing. 
As a further precaution any firm which holds contracts 
for a Government Department will have to obtain the 
permission of that department before exhibiting. It is 
proposed to impose similar restrictions on the holders 
of any other industrial exhibitions and fairs. 


Since the practicability of tapping the vast supplies 
of artesian water stored beneath the surface of a large 
area of Queensland has been demonstrated a tremendous 
change has taken place in the western districts of the 
State. Great tracts of well-grassed country, which have 
only a limited rainfall, have by the aid of artesian bores 
been brought into use and stocked with sheep and cattle. 
The chief water-storing stratum is the cretaceous forma- 
tion, which, roughly speaking, stretches westerly from 
the Main Range, dividing the river systems of the east 
coast from those which discharge their waters northward 
into the Gulf of Carpentaria and southward to the Great 
Australian Bight. At the end of 1913 there were 2065 
artesian wells in Queensland. The average depth of the 
bores was 1061ft. The deepest bore, which is at Bimerah, 
has a depth of 5045ft. and a flow of 70,000 gallons per day 
while the shallowest is at Manfred Downs, which yields 
a supply of 2000 gallons per day at a depth of 10ft. The 
estimated aggregate daily flow from all bores in the State 
is 529,807,360 gallons. To obtain this supply the total 
‘depth bored’ was 2,204,800ft., or 417.58 miles, and 
the estimated total cost has been £2,756,000. The 
depth of the Charleville bore is 1317ft.; flow, 3,000,000 
gallons per day; height of flow over casing, 100ft.; 
pressure, 79 lb. per square inch; temperature, 104 deg. 
The flow is one of the largest in the State. The analyses 
of the water show varying results. While some bores 
yield copious supplies of water, good alike for irrigation 
and domestic use, others may give water useful for irriga- 
tion only, or not suitable for either irrigation or domestic 
use. Besides being used for the wants of sheep and 
cattle on the large western stations, several of the western 
towns are reticulated with bore water, which is used for 
all domestic purposes. At Roma a supply of natural 
gas was also obtained from one of the Municipal Council’s 
bores, but for the present at least this gas has been lost. 
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1250-K.W. TURBO-ALTERNATOR AT A CHEMICAL WORKS 
JAMES HOWDEN AND CO., LIMITED, AND MATHER AND PLATT, LIMITED, ENGINEERS 
(For description see page 631) 
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Sub-molecular Physics und the Engineer. 


THE engineer in the exercise of his profession 
has very little to do with the ultimate structure of 
matter. It is really no concern of his whether this 
structure is molecular or indefinitely continuous, 
whether the atoms of which the molecules are 
supposed to be composed are really indivisible, ‘as 
used to be stoutly maintained against all comers, or 
are divisible into sub-atoms, as is now the fashionable 
view. Equally is it no concern of his whether matter 
is ultimately electricity or whether electricity is 
ultimately matter. He has to take Nature’s materials 
as he finds them and fashion them and fuse them 
to suit his own and his fellow-beings’ needs. Doubt- 
less many—even we might say all—the properties 
with which his materials are endowed and of which 
his art takes advantage, are entirely dependent upon 
the ultimate structure of the materials. Why iron 
should. be stronger than lead, why copper should 
conduct electricity better than tin, why zinc should 
melt at a low temperature and tungsten at a 
high temperature, are not, fortunately, questions 
which he must answer before he can make use of the 
strength of the one, the electrical conductivity of 
the other, and the infusibility of the third. How 
and to what extent a metal is strong or conducts 
electricity and at what temperature it melts, he must 
know. But to the question, Why are these things 
so ‘—a question requiring for its answer a knowledge 
of the ultimate structure of matter—he can give 
no reply. That this lack of knowledge does not, 
so far as we cansee, incommode us in the least is really 
a very remarkable fact when we come to ponder 
on the subject. Put plainly, it means that the 
engineer is still a very ignorant person and rears his 
loftiest successes on foundations of which he knows 
nothing. His vast achievements have been possible, 
not because he knows Nature’s secrets, but because 
he knows he can trust her. Such philosophic reflec- 
tions, however, lead us nowhere. To be practical, 


jlet us rather ask ourselves the question, Would a 


knowledge of the ultimate structure of matter be of 
any direct benefit to the engineer in the exercise of 
his profession ? 

That the engineer has got on so long and so well 
without this knowledge may be held by some to 
indicate that with it he would be no better off. 
Whether or not we agree with the conclusion we 
cannot but disagree with the logic of the argument. 
It was thus our forefathers argued about the steam 
engine and the locomotive. A century of experience 
has proved them wrong. So may it be in this subject 
of the ultimate structure of matter. To-day, with 
little or no precise knowledge of it, we, as practical 
people, regard it, and all the vast amount of speculation 
and speculative research which has recently been 
devoted to what we may call sub-molecular physics, 
as so much wasted effort. Yet to-morrow we may 
be wondering how we managed for so long and 
accomplished all we did without a precise knowledge 
of how matter is constituted. Although we are thus 
ignorant at present it is possible to foresee or surmise 
several directions in which a thorough knowledge 
of the ultimate structure of matter could be applied. 
A very intense new light would, for instance, be thrown 
over the whole field of practical metallurgy and 
many of the mysteries in the making and use of 
metals and alloys would become clear to us. We 
would be able to answer that perplexing question, 
“Why do metals possess strength?’ We would 
understand why one metal is stronger than another 
and why the addition of small quantities of other 
bodies and slight differences in the heat and mechani- 
cal treatment of certain metals make such great 
differences in their useful properties. As a specific 
example of what would be possible, we may say that, 
given the tensile strength of some pure metal, say, 
gold, it would be within our power to arrive by 
direct calculation at the tenacity of any other pure 





metal and possibly of any commercial metal such as 
steel. Again, given the effect of adding, say, tungsten 
to iron, it would be probably quite possible to calculate 
what would be the corresponding effect of adding 
the same or a different amount of some other element. 
Knowing the electrical conductivity, the magnetic 
permeability, the specific heat, the linear thermal 
expansion of one metal, we could by calculation 
arrive at the corresponding property of another 
metal. But, it may be asked, would all this be 
useful? Would a knowledge of why metals are 
strong do anything more than satisfy scientific 
curiosity ? We know already with fair accuracy 
the strengths of the useful metals. What advantage 


‘would accrue from our power of being able to calculate 


these strengths from the strength of some standard 
metal such as gold? Would not the calculated 
results of adding chromium, vanadium, nickel, &c., 
to iron merely duplicate with the results already 
in our possession as the reward of experimental 
research ? If we know the electrical conductivity 
of a given piece of silver we can at present with the 
aid of an experimentally determined coefficient 
caloulate the conductivity of a given piece of some 
other metal. A knowledge of the ultimate structure 
of matter would merely give us a method, alternative 
to the present experimental one, of arriving at the 
coefficients. There is really much in this argument 
which strongly appeals to the practical man. But 
there is another, a broader, side to the question 
which it is.our duty to keep in view. The ultimate 
structure of matter is the one great ultimate and 
fundamental common denominator to which all 
experimental research reduces. Given a knowledge 
of it, all further experimental research would be 
replaceable by calculation. This would in itself be 
of no great advantage except in so far as it would 
save much of the money and time now being spent 
on isolated and particularised research work. But 
experimental research, as we now know it, is a slow, 
somewhat blind, groping method of advancing our 
knowledge, and what we can achieve by it is necessarily 
limited by our ability to construct the requisite 
tools and instruments. A knowledge of the ultimate 
structure of matter, if complete enough, would in 
itself be a tool, an instrument, a means and a method 
of arriving at once at the result of any experimental 
research. 

The prospect thus opened up is undoubtedly 
Utopian. A knowledge of the ultimate structure 
of matter is the modern Philosopher’s Stone. It is 
the one great research which is to make further 
research work unnecessary. That the pursuit of 
this knowledge is being conducted with, we might 
say, a daily increasing vigour and is absorbing the 
attention of a multitude of the world’s brightest 
intellects is a fact we must reckon with. Our modern 
philosophers clearly hope to discover the stone and 
thereby supply the missing link in the mechanistic 
theories evolved by such men as Laplace and Lagrange. 
That they would incidentally benefit practical 
engineering and kindred arts we have endeavoured 
to show. But so, too, would the alchemists have 
done had their dreams been realised. And in spite 
of all that has been done in the field of sub-molecular 
physics, in spite of the labours and the apparent 
success of such men as Larmor, J. J. Thomson, 
Wilson, Kaufmann, Einstein, the Braggs, and many 
others, there are those who believe that our modern 
physicists in this matter are in as sound a dream as 
their ancient predecessors. The mathematician is, 
we know, compelled to confess that there are certain 
expressions which he cannot integrate, not because 
he cannot discover the way to do the work, but 
because the expressions are inherently non-integrable. 
So, too, according to some advanced thinkers, there 
are problems in experimental physics which are 
inherently insolvable, and of these the discovery of 
the ultimate structure of matter is one. In their 
efforts to solve the problem our physicists and 
chemists obtain results which seemingly are pushing 
back the veil little by little. But does the veil 
hide a physical entity ? If we like, we have certainly 
good grounds for arguing that behind it there lies 
nothing but a metaphysical conception, a product 
purely “of man’s imagination, an idea about which 
all we can say is that it might be true, but of which 
the truthfulness will for ever remain unestablishable. 


A New Act to Protect Enemy Patents! 


Ir has probably escaped the observation of most 
people that a new Act, very brief but insidious, re- 
lating to the compulsory working of patents under the 
Patents and Designs Act, 1907. has just been passed. 
The measure in question, which is entitled the Patents 
and Designs Act (Partial Suspension) Act, 1915, 
suspends the operation of Section 27 of the Act of 
1907 during the continuance of the present war, and 
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for a subsequent period of six months. The first and 
most essential clause of this section runs :—‘ At any 
time not less than four years after the date sl a patent 

any person may apply to the Comptroller 
for the revocation of the patent on the ground that 
the patented article or process is manufactured or 
carried on exclusively or mainly outside the United 
Kingdom.” The new Act provides that in reckoning 
the period of four years the time during which the 
section is suspended by virtue of the Act shall not be 
taken into account. Even if the interruption of the 
section for an indefinite term did not incidentally 
suggest the question of the right of patentees to claim 
some consideration at the hands of the Government in 
other and more important respects affecting patents, 
it would be desirable to discuss the matter of the 
suspension on account of the situation which it appears 
to set up to the advantage of foreign holders, inclusd- 
ing enemy patentees, of British patents. We all know 
that the compulsory working clause applies equally 
well to all patents, whether held by British subjects 
or by foreigners in general, quite irrespective of their 
nationality. As far as we are aware, owners of British 
nationality have hitherto complied with the com- 
pulsory clause, and no necessity has therefore arisen 
under the Act of 1907 for anyone to apply for the 
cancellation of a patent on the ground of its being 
worked entirely or chiefly outside the kingdom. It 
is, however, possible to understand that under the 
pressure and stress of the war cases may arise where 
even British subjects may be constrained, either 
because they are manufacturing war munitions or 
are otherwise hampered by the war in the production 
of patented commodities at home, to have recourse to 
firms in neutral countries for the manufacture of what 
they are unavoidably prevented from producing 
directly on their own account in the United Kingdom. 
On the other hand, it may be desirable to allow 
subjects of Allied nations some extra years of grace in 
which to begin the manufacture under their patents 
in this country. But where are the people who, either 
being aware of the conditions or being informed of 
them, would be so venturesome as to present an 
application seeking for the revocation of a British 
patent which was being worked either wholly or 
almost entirely abroad under existing circumstances, 
or to seek to enforce the Act against our Allies if the 
war were really responsible for their loss ? 

Let us, however, assume that a petition, or petitions, 
were presented to the Comptroller of Patents with the 
object of securing, if possible, a declaration of nullity 
under the present state of affairs. What would 
probably happen? By a curious coincidence, and 
although the framers of the Patent Act of 1907 could 
naturally not have foreseen the possibility of the 
present war, they nevertheless embodied in the second 
clause of Section 27 a condition which would fully 
meet the circumstances if a British firm were com- 
pelled to have manufacturing carried out exclusively 
or mainly outside the United Kingdom in a time of 
war. The second clause provides that “ unless the 
patentee proves that the patented article or process 
is manufactured or carried on to an adequate extent 
in the United Kingdom, or gives satisfactory reasons 
why the article or process is not so manufactured or 
carried on, the Comptroller may make an order 
revoking the patent” either forthwith or after a 
reasonable interval, as may be specified in the order, 
unless in the meantime the patent is shown to be 
adequately worked in this country. Would anyone 
contend that the existing conditions of war would not 
be a sufficient defence against any application for can- 
cellation—that these conditions would not constitute 
the satisfactory reasons required by the Act to obtain 
exemption from revocation ? It is practically certain 
that with the discretionary power contained in the 
second clause there would be no prospect of the 
Comptroller deciding against any patentee whom 
circumstances had genuinely compelled to have 
temporary recourse to any other country for manu- 
facturing under his patents, or who had been unable 
to arrange for manufacture in this country owing to 
the war. And there is no doubt that such a defence 
to a petition would also be held to represent “ satis- 
factory reasons” in the event of any appeal being 
made to the High Court against the Comptroller's 
decision. It is therefore our firm conviction that 
there was no necessity whatever for the enactment 
of the Partial Suspension Act for British patents held 
by British subjects, having regard to the provision 
contained in the second clause of Section 27 of the 
Act of 1907. The addition of little supplementary 
Acts of this kind cause confusion and trouble, and 
should only be adopted in cases of real necessity. 
But the most extraordinary fact is that whilst the 
new Act will not confer any benefit upon British 
holders of patents, it will have an effect which was 
probably not contemplated by its authors. Indeed, 
the omission from consideration of the term of the 





war and six months subsequently in calculating the 
period of four years, at the end of which applications 
for revocation may be lodged, simply means bestowal 
of advantages upon foreign holders of British patents, 
including alien enemies. In other words, the holders 
of British patents in Germany and Austria-Hungary, 
which countries have directly brought about the war, 
are actually to derive benefit through the war by the 
suspension for an unspecified term of the period 
during which any British firm or individual or firm 
of any other nation may present a petition for revoca- 
tion of patents. As the Act in question, as already 
shown, does not confer any benefit upon British 
patentees who are acting in good faith, it would be 
of interest to learn why the advisers of the Board of 
Trade deemed it essential to select the present time 
for the grant of favours which can be solely of value 
to foreigners, particularly to Germans and Austrians, 
who have been so prolific in the presentation of 
specifications to the British Patent-office for their own 
individual benefit in the past. 

It is rather unfortunate that the advisers of the 
Board of Trade, instead of promoting legislation 
which, as we think, has been conclusively shown to 
be superfluous for British patentees, have failed to deal 
with the more important problem of the prolongation 
of patents and the question of patent fees. If, in lieu 
of suspending the compulsory working clause during 
the continuation of the war, the life of patents had 
been extended by the length of the war and the 
payment of renewal fees had been either totally 
remitted or even postponed during the prevalence 
of hostilities, inventors who hold patents would have 
been better pleased and been placed in a more favour- 
able position under the difficult circumstances of 
the present times. In postponing the operation of 
the compulsory working clause, we seem to be merely 
imitating the example set by the French Government 
a year ago, when the legal period fixed for carrying 
out an invention in France was suspended. But we 
have not followed France in permitting the postpone- 
ment of the payment of fees. These facilities were 
extended by the law passed on May 27th, 1915, to 
the subjects of other countries which have granted, 
or intend to grant, similar advantages to the French 
owners of patents in the countries which may be con- 
cerned. In Germany, too, the Patent-office was 
authorised by the Federal Council on March 3lst, 
1915, to sanction the postponement of the payment 
of fees in the event of patentees being prevented from 
effecting such settlements, the first period being for 
nine months and being capable of being extended. 
These facilities will be conceded to foreign and 
enemy holders of German patents, provided that 
identical conditions are accorded to German holders 
of patents in the other countries, but the French 
Patent-office declined last June to take up a definite 
position with regard to reciprocity with Germany, 
apparently because the latter country requires proof 
of inability to pay. The German Patent-office, 
moreover, as a result of the Board of Trade action 
in granting compulsory licences under British patents 
held by Teutons, retaliated by a decree of the Federal 
Council issued on July Ist, 1915, deciding that the 
Imperial Chancellor in the public interest can restrict 
or suspend German patents owned by subjects of 
hostile countries, and also grant compulsory licences 
to other parties. It is obvious that the whole ques- 
tion requires further consideration at the hands of 
the Board of Trade in the interests of British 
patentees. 








ELECTRICAL RAILWAYS.* 
By Henry Metcatr Hosart, M. Inst. C.E. 
(Continued from page 608.) 
Etectric LocoMOTIVE OPERATION OF MOUNTAIN 
GRADE RAILWAYS. 


It is only recently that the electrical industry has grown 
to the stage which permits of putting these principles into 
practice on so large a scale as to conclusively demonstrate 
their correctness. The first extensive application of elec 
tric propulsion to a mountain grade system employing a 
considerable number of freight locomotives is that of the 
Butte, Anaconda and Pacific Railway, which will now be 
described. 

THE Butte, ANACONDA AND PACIFIC 
RalItway.’ 

Prior to the summer of 1913 the trains on the Butte, 
Anaconda and Pacific Railway were hauled exclusively 
by steam locomotives. The railway comprises 114 miles 
of single track, of which some 70 miles is in yards and 
sidings. There is very little tangent track in the course 
of the entire 114 miles. For the twelve months preceding 
June, 1913, the traffic aggregated about 760,000 locomo- 


2400-VoLT 


* Institution of Civil Engineers. James Forrest Lecture. Delivered 
in the absence of Mr. Hobart by Mr. John A. F. Aspinall, M. Inst. C.E. 
7 The author wishes to acknowledge the cordial assistance which 
hen been given to him by Mr. J. B. Cox in those sections of the paper 
which relate to the electrification of the Butte, Anaconda and Pacific 
Railway. Mr. Cox was responsible for the installation of the electric 
locomotives on this railway and is the author of two papers in which 
the railway is described. These papers are: *‘‘ The Electrical Opera- 
tion of the Butte, Anaconda and Pacific Railway,” “‘ Proc.,” Am. Inst. 
Elec. Engrs., 1914, page 1729, and * Contact System of the Butte, 
Anaconda and Pacific Railway,” “ Proc.,” Am. Inst. Elec. Engrs., 1915, 
page 1447. 





tive miles. This traffic was handled with twenty-seven 
steam locomotives, giving an average of 28,000 miles per 
steam locomotive per year. The steam locomotives were 
of the following types :— 


Weight 
on 
drivers 


Average 
weight with 


Type. 
loaded tender 


Number. 


” British tons. * British tons 
Consolidation and miscellaneous 138 74 
Mastodon .. - R 145 74 
Passenger .. 118 54 


= Total number of steam loco motives 


* Throughout this paper the ton of 2240 lb. has been used, and in 
most instances this has been expressly termed the British ton to ay vid 
any confusion with the 2000 lb. ton usually employed in Ameri: 


The 760,000 locomotive-miles per annum were (lis. 


tributed as follows :— 


| . . 
| Locomotive miles Percentage «1 
Service. | er total annual 
annum. locomotive tiles 


Per cent 
310,000 41 
300,000 3o 
84,000 11 
66, 000 9 


Switching .. 

Freight 

Passenger . 

Non-revenue and special — 


Total. . 100 


~The poner coal consumption for ‘these twenty- -seven 
locometives amounted to 67,000 British tons. This 
reduces to 197 lb. of coal per locomotive-mile. The price 
of the coal, delivered at the bins of the railway company, 
was 19s. per British ton. This works out at a fuel cost of 
19.9d. per locomotive-mile. The fuel is lignite, and }as 
a calorific value of 12,250 B.Th.U. per pound—3.10 
kilowatt-hours per pound.$ 

Ninety-one miles of single track of this system have now 
been equipped for electric operation, and all but four of the 
twenty-seven steam locomotives have been withdrawn 
from service. The remaining 23 miles of single track will 
soon be ready for electric operation, and the four steam 
locomotives will then be withdrawn. They are at present 
employed chiefly on various duties on a system of non 
electrified tracks and sidings at the copper mines on Butte 
Hill. 

At present the annual traffic is slightly greater than 
during the last year of *‘ all steam locomotive ” operation. 
This traffic is handled with seventeen electric locomotives 
and the four steam locomotives above mentioned. These 
four steam locomotives now account for 130,000 locome 
tive-miles per annum, or an average of 32,500 miles for 
each locomotive. They are burning 11,200 British tons 
of coal per annum, or 193 lb. per locomotive- mile. This, 
at 19s. per ton, amounts to 19.5d. per locomotive-mile, 
substantially the same figure per loc omotive-mile as during 
the time of “* all steam locomotive *’ operation. 

The seventeen electric locomotives are at present 
accounting for 700,000 locomotive-miles per annum. This 
is an average of 41,000 miles per electric locomotive per 
annum. The energy consumed by the seventeen electric 
locomotives requires the supply to the sub-stations of 
18,500,000 kilowatt-hours of electricity per annum, or 
26.3 kilowatt-hours per locomotive-mile. The elec 
tricity is delivered to the sub-stations at a price of 0.265. 
per kilowatt-hour. Consequently the expenditure for 
electricity per locomotive-mile amounts to (26.3 
0.265) = 7d. 

Tabulating these results we have— 

Outlay for fuel and power 


per locomotive-mile. 
d. 


Prior to the summer of 1913, when employing twenty- 
seven steam locomotives . oe 

At present, with four steam Per steam locomotive- ‘ 
locomotives and twenty- | mile .. 19.5 

locomo- | Per electric locomotive- 


electric 
mile .. - 7 0 


seven 
tives 

Thus the outlay for electricity per hikeenetive: ike is 
only 7d. as against an outlay of 19.9d. for coal per steam 
locomotive-mile. Too much significance, however, should 
not be attached to this ratio, since it is largely dependent 
upon local conditions. For the same price (0.265d. per 
kilowatt-hour) for electricity, but with coal of the same 
quality—at, say, 8s. per ton—the outlay for fuel per 
ay gece would only have been (8/19 19.5) 

.2d. per steam locomotive-mile. Furthermore, notwith- 
malar the gradual decrease in the cost of manufacturing 
electricity, conditions will usually make it quite out of the 
question to obtain electricity at so low a price as 0. 265d. 
per kilowatt-hour. Had it been necessary to pay a 50 per 
cent. higher price for the electricity—namely, 0.40d. per 
kilowatt-hour—the outlay for electricity per locomotive- 
mile would have been 10.5d., which would correspond to 
an outlay for fuel per steam locomotive-mile on the basis 
of coal at (5 19) 
19.5 

Each of the seventeen electric locomotives weighs 72 
British tons, and the entire weight is on the drivers. The 
weight per axle is 18 tons. Fifteen are employed in freight 
service and two in passenger service. A type of motor, 
known as the G.E. 229—A, is employed both on the freight 
and passenger locomotives, the only difference relating to 
the gear ratio, which for the freight ‘locomotives is (87 : 18) 

4.83, and for the passenger locomotives is (80: 25) 
3.20, the passenger locomotives thus having a 51 per cent. 
higher speed for a given speed of the armature. The loco- 
motives receive 2400-volt direct-current® (d.c.) electricity 
from overhead conductors by means of roller pantograph 
trollies. Each of the four motors constituting the equip- 
ment of a locomotive is wound for a working pressure of 
1200 volts, and the winding is insulated for a pressure to 
ground of 2400 volts. The motors are permanently con- 


Consequently, for coal of 
2240 x 12,250 
3411 ) 


10.2s. per ton. 





5 One kilowatt- hour = 3411 B.Th.U. 
this quality, the calorific value of a British ton is ( 


= = 8100 kilowatt-hours. 

The term “direct current ’—or d.c.—is used throughout the 
paper instead of ‘“ continuous current,” in order to avoid confusion 
with the use of the word “ continuous ” as a kind of rating. The 
British Engineering Standards Committee and the American Institute 
of Electrical Engineers both sub-divide ratings into two sorts: the 
one sort is termed the “ continuous rating” and the other sort is 
termed the “ short-time rating.” This use of the word ‘‘ continuous 
has recently become of such frequent occurrence in electrical engi- 
neering publications as to render it desirable to avoid its use for 
designating a “‘ kind ” of electrical current. 
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nected in pairs of two in series. By series-parallel control 
the two pairs can be operated in series or in parallel with 
one another. The maximum free running speed of the 
freight locomotives is about 35 miles per hour. Each 
freight locomotive is capable of developing continuously 
a tractive effort of 25,000 1b. at 16.2 miles per hour, the 
vorresponding output at the drivers being— 

25,000 x 16.2 x 5280 

60 * 33,000 

At starting, the locomotive provides a tractive effort of 
40,000 lb. for a coefficient of adhesion of 0.25, and 48,000 Ib. 
for a eoefticient of adhesion of 0.30. The thermal char- 
acteristics are such as to permit of the development of a 
tractive ¢ffort of 48,000 lb. for five minutes, starting cold. 
This five-minute rating provides a valuable margin for 
the slow acceleration from rest of long freight trains on 
heavy grades ; in other words, it provides liberal emer- 
yeney capacity. Another occasion when this five-minute 
rating is utilised is when a very long freight train is headed 
hy one locomotive and pushed by another. The inability 
to maintain prompt communication between the ends of 
a long train may occasion the pusher to consume elec- 
tricity for some time in the vain attempt to start the train 
without the co-operation of the locomotive at the head of 
the train. A properly designed freight locomotive serving 
as pusher under these conditions can, for some five minutes, 
absorb without injury enough electricity to slip the driving 
wheels. The electrical equipment of the locomotive 
weighs 60,000 1b., or 55.5 1b. per horse-power of con- 
tinuous output at the rims of the drivers. Conversely 
expressed, the locomotive is capable of delivering con- 
tinuously at the drivers an output of 40.5 horse-power per 
British ton of weight of electrical equipment. The 
motors are cooled by the circulation through them of air 
supplied from a motor-driven blower. 

The traffic of the Butte, Anaconda and Pacific Railway 
has up to the present consisted chiefly in the transportatoin 
cf some five million tons of ore annually from the copper 
mines on Butte Hill to the Washoe Smelter on Smelter 
Hill, a distance of about 31.5 miles by rail. This section 
has grades up to 2.5 per cent. at some portions. Owing 
to the suecess of the electrical service, it was, in 1914, 
decided to treat at the Washoe Smelter a further one 
million tons of ore per year which had previously been 
treated at the Great Falls Smelter. The total quantity 
of ore transported annually will consequently henceforth 
be more of the order of at least six million tons. To pro- 
vide for this increase, additional sub-station machinery 
has been installed, and also four more electric freight loco- 
motives. 

Four tractor trucks have also been added to the rolling 
stock equipment. Each tractor truck is equipped with 
two motors, and can be used with any one of the nineteen 
freight locomotives which are equipped with the necessary 
switch and cable connections. A locomotive with its 
tractor truck carries six motors, and the combination has 
a weight of 108 British tons. The control is so arranged 
that the six motors can be operated either all in series or 
in two parallels of three in series. A locomotive with one 
of these tractors is thus capable of exerting continuously 
a tractive effort of 37,500 Ib. at 10.8 miles per hour. 

For a road of the character of the Butte, Anaconda and 
Pacific Railway it is difficult to arrive at a satisfactory 
basis on which to establish comparisons. The locomotive- 
mile is an unsatisfactory common denominator, since 
widely different abilities pertain to different types of elec- 
tric locomotives. The difficulty is accentuated by the 
large percentage which the ‘‘ switching ’’ mileage and the 
‘““non-revenue and special”’ mileage bear to the total 
annual mileage of the locomotives. These percentages are 
as follows : 


1080 horse-power. 


Percentage of total annual 
locomotive mileage. 





| With four steam 
With twenty-| and seventeen 
seven steam | electric 
locomotives. | locomotives. 


Kind of locomotive mileage. 


Per cent. Per cent. 
* a0 


PRES Hiis, Se 350 een oe 40.5 | 32.9 
Non-revenue and special. . 9.3 | 4.3 
“ Switching " plus ‘* Non - revenue and | 

lle Be eer eet a ae 49.8 | 37.2 


special 
| 





The data in the above table afford evidence of the 
superiority of the electric locomotive for switching work 
and of the relatively small amount of non-revenue mileage 
associated with its use. 

The net ton-mileage of freight carried annually by the 
railway is at present some 170 million ton-miles. No data 
are available to show the total ton-mileage, but, exclusive 
of the locomotives, it is probably about 340 millions. 
Exclusive of the passenger service, the locomotive mileage 
is about 775,000 per annum, making a further (72 x 
775,000) 56 million ton-miles, or a total, including loco- 
motives, of some 400 million ton-miles per annum. 

Increased Weight of Trains Hauled by Electric Locomo- 
tives.—Whereas in the days of “all steam locomotive ” 
operation the average weight of the ore trains for the main 
line portion of the journey from the mines to the smelter, 
i.e., for the 20-mile run from Rocker to East Anaconda, 
shown in Fig. 3, was about 1600 British tons, the average 
weight with electric traction has been increased 35 per 
cent. to about 2100 British tons. Trains composed of 
sixty-five loaded ore cars, with an average weight of about 
63 British tons per car, headed by two 72-ton electric 
locomotives and weighing—complete with locomotives— 
4300 tons, are drawn up gradients of 0.3 per cent., the 
drawbar pull under these conditions amounting to about 
48,000 lb. The empty cars each weigh about 18 tons, the 
load of ore averaging 45 tons per car. 

In the “ all steam locomotive ’’ days a Mastodon loco- 
motive, weighing, with loaded tender, 141 tons, was 
accustomed to haul up this 0.3 per cent. grade fifty to 
fifty-five loaded ore cars at a speed of about seven miles 
per hour. With fifty-five loaded ore cars the total train 
weight was about 3600 tons. 

The speed of two 72-ton electric locomotives when 
hauling these 4300-ton trains up the 0.3 per cent. grade is 
about 16 miles per hour, or over twice as great as the speed 
of the lighter trains formerly hauled by steam locomotives. 





“ Drivers to drawbar”’ Efficiency of Locomotives.—The 
term “‘ drivers to drawbar ”’ efficiency of a locomotive may 
be defined as the percentage which the work delivered from 
the draw bar of a locomotive constitutes of the work 
delivered from the rims of the drivers. Otherwise ex- 
pressed— 

100 x drawbar pull 
tractive effort. 


There should be no need to discuss the obvious modifica- 
tions of this definition which are required when more than 
one locomotive is employed for hauling a train, or when an 
additional locomotive is employed at the rear of the train 
as a pusher. 

Let us examine the “drivers to drawbar”’ efficiencies 
of the electric and steam trains described above. On the 
basis of 6 lb. per ton for train resistance, the tractive effort 
required for the 4300-ton train, comprising two 72-ton 
electric locomotives and 4156 tons behind the drawbar, is, 
on a 0.3 per cent. grade— 

(0.3 x 22.4 + 6) x 4300 = 55,000 Ib. 

Asuming that the frictional resistance of the locomotives, 
expressed in pounds per ton, is the same as that of the 
loaded ore cars, 7.e., assuming that it is 6 1b. per ton both 
for locomotives and cars, then the ‘‘ drivers to drawbar ” 
efficiency for these conditions is— 

4300 — 2 x 72 
y = 
4300 100 96.9 per cent. 

For the steam train representative of the practice on this 
road prior to electrification the total weight of the train 
was— 





“ Drivers to drawbar ”’ efficiency = 


55 x 63 + 141 = 3470 + 141 = 3611 tons. 
Again, assuming the same pound per ton friction for the 
locomotives as for the ore cars, we have— 
3470 
3611 


‘“ Drivers to drawbar ” efficiency = 100 = 96.2 
per cent. 

Available data regarding the frictional resistance of loco- 
motives are very meagre. In the absence of adequate data 
of the resistance of locomotives of various types, and at 
given speeds, statements of the “drivers to drawbar”’ 
efficiency should be qualified with careful statements of the 
corresponding assumptions. 

While for the case of heavy freight trains on easy grades 
the “drivers to drawbar ”’ efficiency is so high as not to 
constitute a factor of much importance, this is not the case 
for freight trains on heavy grades, or for high-speed pas- 
senger trains, as will appear from examples which will 
be given in the course of this paper. 

In Fig. 3 is shown the profile of the 20 miles of main line 
between East Anaconda and Rocker. Below are given 
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OISTANCE: MILES 


LINE BETWEEN EAST ANACONDA AND ROCKER 


the results of two tests which have been carried out to 
determine the power consumption at the locomotives when 
running over this 20 mile section. 


Rocker to East Anaconda 


East Anaconda. to Rocker. 
Direction .. Westbound . Eastbound 
Distance - 20 miles . 20 miles 


. 57 loaded cars .. 


64 empty cars 
» ° 


Number of cars in train 
Number of locomotives 


Weight of each locomotive .. 72 tons .. 72 tons 
Gross weight, including locomo- 

tives (Per - 1190 tons 
Gross ton-miles .. .. .. .. 74,000 .. 23,800 
Schedule speed .. .. .. .. 20 m.p.h. . 20 m.p.h. 


.. 852 kw.-hours 


Total consumption .. A 
. 8.8 watt-hours.. 35.8 watt-hours 


Consumption per ton-mile 

It is interesting to attempt to segregate the energy 
consumption measured on these tests. Let us first deal 
with the west boundrun. The schedule speed was 20 miles 
per hour, and the maximum speed was about 32 miles per 
hour. Practically the entire consumption of electricity 
occurs on the last eight miles from Gregson to East 
Anaconda, during which the train ascends 85ft. Indeed, 
when the train enters, upon this ascent the momentum 
energy due to its speed is about 100 kilowatt-hours. We 
may assume that 30 kilowatt-hours of this momentum 
energy offsets the electrical consumption from Rocker 


‘to Gregson,.and that the remaining 70 kilowatt-hours 


relieves the motors—during the balance of the journey—by 
this amount. ‘Since 1 kilowatt-hour = 2,659,000 foot- 
pounds, there will, for overcoming gravity through 85ft., 
be required for the 3700-ton train— 


8 x 2a x 0, 265 kilowatt-hours. 
2,659,000 
The friction of trains of heavily loaded ore cars, expressed 
in pounds per ton, is very low, but in consideration of the 
frequent curves, it may for this journey be taken as 6 lb. 
per ton. Then the energy delivered from the motors to 
overcome friction during the journey amounted to— 


6 x 3700 x 8 x 5280 _ 355 kilowatt-hours. 
2,659,000 


We now have— 
Kilowatt-hours. 
For overcoming gravity .. .. «- ++ ++ ++ + 265 
-~ ee friction ..  «. «+ ee. se 22 ee 355 
Available from momentum acquired prior to commence- 


ment of ascent 70 





The output from the motors during the 20-mile journey 
amounts to— 

265 + 355 — 70 = 550 kilowatt-hours. 

The input to the locomotives was 654 kilowatt-hours. 
Of this amount (654 — 550) = 104 kilowatt-hours 
represents the losses in the electrical equipment. The 
efficiency of the electrical equipment for the westbound 


5 ; 
journey was ( = 4 —) = 84.0 per cent. 


- 
5 

The Frictional Resistance of Electric Locomotives.—For 
those portions of the journey during which the motors 
are propelling the train, the losses in friction of gearing 
and of commutator brushes, the bearing friction of the 
armature, and the windage friction of the armature and 
commutator are taken into account in the value of the 
efficiency of the electrical equipment. But during the 
times when the train is impelled exclusively by its own 
momentum or by gravity, these constitute components 
of the frictional resistance of the locomotive. In careful 
analyses of train movements it is sometimes of importance 
to have a full realisation of the extent to which these 
components may affect the frictional resistance of the 
locomotive. The losses mentioned will, according to the 
particular design, usually amount to from 3 to 5 per 
cent. of the continuous rating of the electrical equipment. 
Taking 4.0 per cent. for the Butte locomotive, then when 
two locomotives are employed, as in the runs we have 
analysed, we have— 

2 x 1080 x 0.040 = 86 horse-power. 


If we denote the corresponding resistance, in pounds 
per ton, by P, we have for the locomotives’ rated speed 
of 16.2 miles per hour— 

_s, 86 x 60 « 33,000 
16.2 x 5280 x 2 x 72 

In analysing the run from Rocker to East Anaconda, 
the resistance for the entire train was taken as 6 !b. per 
ton. Since for coasting the frictional resistances asso- 
ciated with armatures, commutators and gears alone 
amount to 14 1b. per ton, our assumption is only tenable 
on the basis of a frictional resistance of less than 6 Ib. 
per ton for the loaded ore cars, and materially more than 
6 Ib. per ton for the resistance of the locomotives. Let us 
take the total resistance of the locomotives, when coasting, 
as 18lb. per ton. This leaves for the friction of the ore 
cars— 


= 14 Ib. per ton. 


ok ee Ss Ss per ton. 
3700 — 144 
On this assumption the portion of the resistance of the 
locomotives which is not included in the losses in the 
electrical equipment is (18 — 14) = 4 1b. per ton. 

‘* Drivers-to-drawbar” Efficiency during the Westbound 
Run.—Taking into account these differences between the 
frictional resistance of locomotives and loaded ore cars, 
we have, for the ‘“‘ drivers-to-drawbar ”’ efticiency— 

5.5 « 3556 x 100 
5.5 x 3556+ 4 x 144 

If the difference between the frictional resistance of the 
locomotives and loaded ore cars, in pounds per ton, had 
not been taken into account, the ‘ drivers-to-drawbar 
3556 x 100 

3700 
cent., the 1 per cent. difference in this case being of 
negligible consequence. Any distinction of this sort 
should, of course, be based upon quantitative measure- 
ments, and the example is merely given as suggesting the 
nature of the required data. The total efficiency of the 
locomotive, ‘“‘ from pantograph to drawbar,” is equal to 
the ‘efficiency of the electrical equipment ” multiplied 
by the ‘“ drivers-to-drawbar” efficiency. In this case 
we have— 

‘“* Pantograph-drawbar ” efficiency = 84.0 « 0.97 

= 81.5 per cent. 


On the eastbound journey the locomotives hauled 
empty ore cars, whose friction is high. Let us take the 
friction of the complete train at 10 1b. per ton. The first 
eight miles consists of an average 0.20 per cent. down 
gradient. This contributes (0.2 x 22.4) = 4.5 1b. per 
ton towards overcoming train friction. The remaiming 
5.5 1b. per ton must be supplied from the motors. There 
is consequently required for this eight miles— 

5 a 59 ; 
5.5 : 1190 x 8 x 5280 = 105 kilowatt-hours. 
2,659,000 

For the remaining twelve miles of the journey 
from Gregson to Rocker—the train rises 260ft., and 
requires— 

For overcoming friction : 

v 9 vy 5D ‘ 
10 x 1190 x 12 x 5280 _ 995 kilowatt-hours. 
2,659,000 
For overcoming gravity : 
260 , 99 2 
a ee ee 260 kilowatt-hours. 
2,659,000 

The schedule speed was twenty miles per hour, and 
the maximum speed was twenty-nine miles per hour. 
The momentum of the 1170-ton train at twenty-nine 
miles per hour is 28 kilowatt-hours. Let us assume that 
in originally acquiring speed and in accelerating after 
slow-downs, 60 kilowatt-hours was absorbed by the train 
in momentum energy in the course of the twenty-mile 
journey. We now have— 





= 97.0 per cent. 


efficiency would have been ( 96.0 per 





1.€., 


Kilowatt-hours. 


Output from motors— 4 
From East Anaconda to Gregson... -- +--+ |-- 105 

For overcoming friction for remaining twelve miles 285 

For overcoming gravity for remaining twelve miles 260 

For providing momentum “a eee ae ee ae 
Total output from motors for twenty-mile journey 710 
Since the input was 852 kilowatt-hours, the losses in 
the electrical equipment were (852 — 710) = 142 kilo- 
watt-hours. The efficiency of the electrical equipment 


, 710 100 
for the eastbound journey was thus ( 359 ) 


= 83.3 per cent. 
(To be continued.) 
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20 HORSE-POWER OIL TRACTOR 


SAUNDERSON AND MILLS, LIMITED, BEDFORD, ENGINEERS 


“THe Encineer” 


THE COMING OF THE MOTOR PLOUGH. 
No. TV.* 


THE 20 horse-power universal tractor made by | 
the firm of Saunderson and Mills, Limited, of Bedford, | 
is the outcome of many years of experience in this | 
branch of engineering. It weighs 2 tons 15 ewt., | 
of which 14 ewt. fall on the steering wheels, and | 
has a pull on the draw-bar up to 3000lb. The) 
general arrangement of the tractor is given above. | 
It is mounted on four steel-built wheels, the drivers | 
being 5ft. diameter and 16in. wide, while the steering | 
wheels are 3ft. diameter and Tin. wide. The engine | 
runs at 750 revolutions per minute and is designed | 





system. The water cooling is on the thermo-syphon 
system, a large vertical radiator of the tubular 
pattern affording ample cooling surface. A draught 
is created in the radiator by passing the exhaust 
gases from the engine on their way to the chimney 
through the top of the radiator. Three forward 
speeds of two, three and five miles per hour and a 
reverse of three miles per hour are obtained by means 
of a gear-box. The gears are changed by levers, 
inside the box, connected by rods to levers on the 
foot-plate. The gear-box shafts all run in gun- 
metal bearings. The final transmission is taken 
from the engine by means of a pinion fastened to the 
clutch sleeve through a gear ring on to a sliding gear 
shaft. The main frame of the machine is built up of 


Brake Lever. 


Swain Sc 


when the vaporiser has become warm the heavier oil 
is turned on. It passes through the heated vaporiser, 
in which the heat can be regulated by means of a 
throttle valve. The makers claim that this machine 
will drive a 4ft. 6in. threshing machine, haul a load 
of five or six tons at a speed of five miles per hour, 
three or four furrow ploughs, or two self-binders. 
For transport work the fuel consumption works out 
at 20 ton-miles per gallon and for ploughing at three 
gallons per acre. A general view of the machine is 
shown in Fig. 19, while Fig. 20shows the tractor hauling 
a three-furrow plough. 

It is generally estimated that the operation ot 
ploughing constitutes approximately one-third of 
the annual value of an agricultural motor to a farmer, 











Figs. 19 and 20—SAUNDERSON AND MILLS 20-H.P OIL TRACTOR 


to operate on paraffin or similar oils. It is of the 
vertical type with two cylinders 6}in. bore by Qin. 
stroke. It has mechanically-operated valves and is 
water-cooled. The cylinders are cast in one piece, 
the connecting-rods are of H-section stamped forgings, 
and the main bearings are lined with white metal. 
The engine is fitted with governors and dual ignition, | 
and the lubrication is effected by forced feed to oil | 
troughs on the cam _ shaft bearings. The crank | 
shaft bearings are lubricated on the ordinary splash | 
; * No. III. appeared November 19th. 





channel section steel members stayed by the different 
units being bolted to them. Springs are provided under 
the steering wheels only, and the axle on which these 
wheels are so mounted is secured to the main frame 
by means of a central pivot, which gives to the 
chassis a three-point suspension and enables the 
engine to turn in a very small compass and pass over 
uneven roads and obstacles without stressing the 
framework. The steering gear is of the irreversible 
worm and wheel pattern. 

The engine is started on petrol or benzine, and 


and it is therefore not a paying policy to couple a 
tractor worth a few hundred pounds to an indifferent 
plough, thereby wasting time, fuel and wages. The 
plough must be rigidly constructed to stand the 
stresses, be capable of being steered from the seat, 
and must have means for lifting the shares out of 
the ground at the headlands. The firm of Ransomes, 
Sims and Jefferies, Limited, Ipswich, has designed a 
four-furrow plough shown in Fig. 21, which is being 
very widely used for this class of work. The frame 
work is strong and special attention has been devoted 
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to the stays. The steerage of the land and front 
furrow wheels is operated by a single lever, which 
moves both wheels simultaneously, but the depth of 
the wheels is regulated by two independent levers. 
‘The hind furrow or carrying wheel is also operated 
by means of a separate lever. All these levers 
are controlled readily from the seat, which is in such 
a position that the man can see the adjoining furrow 
throughout the entire length of the field, thus enabling 
him to keep his machine straight. The skifes are of 
wrought steel and ave provided with lugs and screws 


cannot be made in lengths exceeding 90ft., and that if 
a longer length is required a welded link has to be incor- 
porated at the join. A similar welded link has to be used 
to repair a broken weldless chain, so that in both cases 
the strength of the chain is dependent upon a welded 
joint. A warning is given regarding the practice frequently 
followed of dipping cheap welded chains in a blacking 
mixture of tar and pitch. This blacking may hide bad 
welds, cracks, &c. Galvanising of chains is regarded by 
many as objectionable because it reduces the strength 
of the metal and makes it brittle. Actual tests, however, 
seem to show that this belief is unfounded. It seems to 














Pig. 21--RANSOMES, SIMS AND JEFFERIES FOUR-FURROW PLOUGH 


on the top of the beams so that the “ pitch” can be | 
adjusted to give equal working of each unit. The 
plough will turn furrows 6in. to 8in. deep by 9in. wide. 
The breasts and shares are of this firm’s well-known 
design. The bearings of the land and furrow wheels 
are made dust-proof and oil-retaining, with the object | 
of lengthening the life of the machine and giving 
easy running. An extension ring is attached to the | 
tire of the front furrow wheel to prevent it sinking 
into the land when soft. The plough can be readily 
converted into one for three furrows by detaching the 


have arisen because some makers have adopted galvanising 
to hide defects. As annealing destroys the coating of 


| zinc galvanised chains are not suitable for lifting purposes. 


A fairly full discussion is given of the shapes and pro- 
portions of the different kinds of chain links, rings, hooks, 
shackles, eyebolts and swivels. The rules and formule 
which have been advanced by various authorities are here 
summarised and to some extent criticised. 

The employment of chains, slings and other lifting 
appliances as distinct from their manufacture is considered 
in a separate section. Among other points here dealt 
with we may record the author’s insistence upon the 

















Pig. 22—WALLIS AND STEEVENS THREE-FURROW PLOUGH 


third body and replacing it by the fourth, together | 
with the carrying wheel. 

Fig. 22 represents a three-furrow plough for use with 
tractors. This plough is manufactured by Wallis 
and Steevens, Limited, Basingstoke, and requires 
little explanation. It is stiffly built and is steered 
and lifted from the operator’s seat by conveniently 
placed levers. The framing is made of stout I bars 
securely braced and stayed. It has knife coulters 
and can be turned at the headlands in a very small 
space. The same pattern of plough is also made to 
cut four furrows. 











CHAINS AND LIFTING APPLIANCES. 


A Homer-orFriceE Memorandum on “ Chains and other 
Lifting Appliances,’ written by Mr. G. 8. Taylor, inspector 
of factories, has recently been issued. The object of the 
memorandum is to set forth the causes of, and means of 
preventing, accidents arising from the fracture or failure 
of chains, hooks, shackles, swivels, and other such lifting 
gear. The failure of structural parts of cranes, hoists, 
derricks, &c., is not covered, since questions in crane 
design are outside the scope of the work. 

In discussing the materials from which chains, &c., are 
made, the author of the memorandum calls attention 
to the indefinite and misleading terms frequently applied 
by chain makers to describe the quality of the materials 
used. Thus he deprecates the use of the terms “ best,” 
“double best,’’ and ‘‘ treble best,’’ and urges makers to 
adopt the terms and grades of the Engineering Standards 
Committee’s Report on ‘‘ Wrought Iron for use in Railway 
Rolling Stock.” 

An interesting summary is given of the methods of 
manufacturing chains, &c. The Strathern patented 
process of making weldless chains is briefly described 
under this heading. It is pointed out that weldless chains 





employment of chain sheaves and barrels of diameters 
twenty-four to thirty times that of the chain in order to 
avoid excessive bending stresses in the links. He also 
emphasises the connection between the tension in a leg 
of a sling and its angle of inclination. It seems hardly 
necessary to dwell at any length on the fact that the 
greater the spread of the legs of a sling the greater will 
be the pull on each leg produced by @ given load. Yet 
many accidents have been caused by overlooking this 
simple matter. That chains exposed to frost become 
brittle is more or less an accepted view amongst users. 
The author cannot find confirmatory experimental 
evidence for this view. He seems to be of opinion that 
the majority of chain fractures attributed to frost are 
really due to defective metal or defective welds. It 


| appears certain that only iron containing an abnormal 


amount of phosphorus becomes brittle when exposed to 
low temperatures. 

On the subjects of testing and annealing of chains the 
author has much to say. He shows up certain undesirable 
practices as regards the issue of certificates of tests, and 
urges chain users to insist not only upon the application 
of a ‘“ proof load” to their chains but also a breaking 
load applied to, say, three links from each length. He 
makes the statement that a chain which will satisfactorily 
withstand an ordinary proof load may yet be unsuitable 
and even dangerous when used for lifting purposes. He 
does not commit himself to any definite opinion as to 
whether or not a chain after each periodical annealing 
should be re-tested. It is, of course, contended by 
many that such re-testing with the metal in a soft con- 
dition weakens a chain and shortens its life. On the 
other hand, the author is quite definite on the necessity 
for re-testing a chain which has been repaired by replacing 
one or more of the links. 


With regard to annealing, the author states that the 
best method is that known as “close annealing.” In 
this the chain is heated to redness in a gas or oil-fired 
muffle furnace out of contact with the air and is allowed 


to cool off either in the furnace itself or covered with 





sand or ashes after removal. The method followed in 
some cases of passing the chain link by link through an 
ordinary smith’s fire is not recommended. It may 
result in excessive oxidation of the metal or in its being 
overheated and so rendered brittle, in uneven heating, and 
in too rapid cooling. As to when and how often a chain 
should be annealed the author expresses no opinion of 
his own, but the practice followed by various users is 
indicated. 

Precautions and rules to be observed in the examination 
of chains, systems of marking, and methods of keeping 
records are also dealt with. The Memorandum, in short, 
contains a great deal of information which should be of 
much value to all chain makers, chain testers, and repairers 
and chain users. It extends to 52 foolscap-size pages, 
and in addition has nine pages of illustrations. It is 
obtainable, price 6d., from, among other sources, Wyman 
and Sons, Limited, Fetter-lane, E.C. 








1250 KILOWATT D.C. TURBO-GENERATOR. 


THE power plant at the works of Electro Bleach and 
By-products, Limited, Middlewich, has recently been aug- 
mented by the introduction of a 1250 kilowatt direct current 
gear-driven turbo-generator, illustrations of which are given 
on page 626. The turbine has been supplied by the firm 
of James Howden and Company, Limited, Glasgow, and 
is of the Howden-Zoelly multi-stage impulse type. In 
design it is similar to a large number of machines which 
this firm has built, and which have ranged in output 
from 350 to 15,000 kilowatts. It has a normal rating of 
1250 kilowatts at a speed of 3000 revolutions per minute, 
and consists of a cast iron cylindrical casing divided along 
the horizontal centre line. This casing contains the 
fixed guide wheels built in halves, and is so arranged 
that the upper sections of the wheels can be readily 
removed along with the upper half of the casing. A 
feature of this type of machine is that the expansion ot 
the steam takes place entirely in the guide blades, which 
are fixed in the diaphragms, and the pressure of steam 
on the admission and exhaust sides of the wheels being 
the same, the endwise thrust on the shaft is reduced to a 
minimum and requires no special means for balancing. 

There are eight running wheels made of special forged 
Siemens-Martin steel, accurately machined, polished all 
over and tightly secured to the turbine shaft. The rims 
of the wheels are provided with inverted T-shaped slots 
to receive the blades and distance pieces which are intro- 
duced at a gateway. After their introduction the gate 
is closed and the blades and distance pieces are securely 
locked in position by a special device. The speed of the 
turbine is controlled to within 4 per cent. under normal 
































“THe Encinecr” Swain Se, 


PLEXIBLE COUPLING 


working conditions by means of a powerful governor of 
the high-speed enclosed pattern, which is driven by worm 
gearing from the turbine shaft. With the extreme load 
variations, namely, from no load to full load and vice 
versd, the makers claim that the momentary variation 
of speed does not exceed 5 per cent, and the permanent 
variation 2 per cent. For emergency purposes, an in- 
dependent governor is also provided on the end of the 
turbine shaft which acts upon the main throttle valve 
through a controlling valve, causing it to close down and 
shut off steam. The turbine is supplied with steam at 
20 0lb. pressure and 150 degrees superheat by a Babcock 
and Wilcox boiler, and since the introduction of the 
turbine set, the owners have been able to shut down a 
number of boilers and old engines entirely. 

The turbine speed of 3000 revolutions per minute 
being, of course, much too high for the direct current 
generator, a speed-reducing gear had to be introduced. 
It is shown very clearly in the illustrations. The reduction 
is 12 to 1. The reducing gear is of the double helical 
pattern, and was supplied by the Power Plant Company, 
Limited, West Drayton, Middlesex. An example of this 
firm’s gearing is shown on the next page. The pinion 
has twenty-three teeth, and is solid with its shaft. It 
is made of heat-treated nickel steel. The wheel is bolted 
up on cast.iron centres and forged steel rims, and has 
275 teeth. The working face width of the gear is 32in., 
and the centre distance between the pinion and the wheel 
49}in., the tooth velocity being approximately 6000ft. 
per minute. The pinion is supported by three bearings, 
one in the centre 64in. by 16in. and two at the ends 6}in. 
by 12in., and the wheel shaft is supported by two bearings 
llin. by 16in. The gearing and bearings are lubricated 
by oil under a pressure of 16 lb. per square inch, the oil 
being circulated by means of a turbine pump coupled 
direct to the pinion shaft, and on leaving the gear case 
passes through the strainer to the oil cooler. 

Mounted on the wheel shaft for connecting the gearing 
to the generator, is a compression type flexible coupling 
of which we give an illustration above. The flexible 
medium consists of hard wood blocks and compressed 
felt pads. The wood is well dried before being cut up. 
It is boiled for many hours in linseed oil after being cut 
to shape, and by this process all moisture and air are 
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expelled, and the wood, being thoroughly impregnated, | 
is rendered impervious to the atmosphere. The wood 
blocks are afterwards varnished. The felt pads are 
compressed sufficiently to allow the desired amount of 
resilience, and are also impregnated and varnished. 

The electrical part of the set has been supplied by | 
Mather and Platt, Limited, Manchester. The generator 
is a machine of the shunt-wound interpole type, designed 
to give continuously an output of 9200 ampéres at 135 to | 
150 volts when running at a speed of 250 revolutions 
per minute. In view of the exceptionally heavy current 
to be dealt with, and of the arduous duty expected of | 


75 deg. Fah. The actual brake horse-power at duty is 
44 and the speed 475 revolutions per minute, and, as the 
motor is rated at 55 brake horse-power, a good margin of 
power is provided. The lift pump is designed to deal 
with 12,500 gallons per hour against a head of 25ft. to 
30ft. at speeds of 980 to 1100 revolutions per minute, 
the horse-power being from 30 to 33. 

It will be observed from the drawings below that 
the whole of the condensing apparatus occupies a very 
small space, the overall height being reduced to a 
minimum for a jet condenser. It is the custom of the 
Rees Roturbo Company to couple the lift pump and the 


PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Iron and Steel Trade. 

Ir is felt that there may be important dev: lop- 
ments affecting trade in the New Year. Conditions are 
so difficult that buyers and sellers are for the most part 
engrossed in meeting the immediate situation. The usual 


























the machine, consisting of full load for twenty-four hours 
per day and seven days per week, liberality in design both 
from the electrical and mechanical standpoints was 
essential. The whole machine is self-contained and 
provided with two pedestal bearings mounted on the 
bedplate. 
and rigid. 
design of such a machine centre around the commutator 
and brush gear. The latter must be so constructed as 
to avoid vibration, and in this case the whole of the 
mechanism is carried by an independent yoke, supported 
by the bedplate. For chemical works special attention 
is required with regard to the insulation of generators, and 
in the machine under notice mica has been utilised 
wherever practicable, ¢.e., on the armature conductors 
and brush gear. 


,. The condensing plant below has been supplied by 
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12 Retain Yalve, J? Sluice Valve 


The shaft and bearings are unusually large | 
Some of the most difficult problems in the | 
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SPEED REDUCING GEAR FOR A TURBO-GENERATOR 


condenser together and drive them by one electric motor, 
making an even more compact arrangement. In this 
case, however, a variable head was necessary on the 
lift pump, requiring a certain degree of speed variation, 
and this involved the driving of the two pumps by separate 
motors. 

The current generated by this set is used for the 
decomposition of brine in the Hargreaves-Bird cell, the 
result being the production of chlorine gas and carbonate 
of soda liquor. The chlorine gas is utilised in the 
manufacture of chloride of lime and for chlorinating 
certain chemical substances used in the production of 
dyes and explosives. The soda liquor is used for the 
production of soda crystals, bi-carbonate of soda, caustic 
soda, bi-sulphite of soda, &c. The advantage claimed for 
this system over others commonly used is that the 
chlorine is obtained direct from the cell and is of high 
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CONDENSING PLANT FOR 1250-K.W. TURBO-GENERATOR 


the Rees Roturbo Manufacturing Company, Limited, 
Wolverhampton, and consists of a rotary jet condenser 
driven by a shunt-wound motor, and fitted with exhaust 
steam connections consisting of copper expansion piece, 
isolation and atmospheric exhaust valves. The water 
for condensing purposes is derived from a reservoir, and 


is supplied through a Rees Roturbo automatic valve. The | 


ejection water from the condenser is discharged against 
atmospheric pressure into the suction pipe of the lift 
pump, which is of this firm’s pressure chamber type, 
and returns the water to the reservoir. This pump is 
also driven by a shunt-wound motor specially designed 
for pump service. The condenser is designed to deal 
with 22,000 lb. of exhaust steam per hour and to produce 
@ vacuum of 28in. at the turbine flange when supplied 
with 122,000 gallons of injection water per hour at 


strength and purity, while by the simple concentration 

of the soda liquor soda crystals are also produced direct. 

The brine available at the company’s works at Middlewich | 
is of very great strength, so that a considerable economy | 
in evaporation can be effected compared with what would | 
be the case were brine of weaker constituency employed. | 
The whole of the works has recently been re-organised | 
under the direction of Mr. Stainer Hutchins, the managing | 
director ; and electric driving for the various parts of the | 
plant has been adopted throughout. The power plant also | 
comprises non-condensing steam engines the exhaust steam | 
from which is utilised for—amongst other purposes—the 
production of salt by the vacuum system. Owing to | 


| the fact that the load factor on the turbine set is in the | 
| neighbourhood of 95 per cent., it is anticipated that the 


cost of current per unit will come out extremely low. 


standards by which the future course of business is gauged 
are no longer applicable, and sellers feel that the only safe 
policy is to keep a free hand as far as possible. They 
know that the destination of output has passed largely 
out of their hands into the control of the Government, and 
with the prospect of a still further contraction of supplies 
for the open market they refuse to commit themselves 
ahead. It is not so much a question of enhanced prices 
going against them, since merchants and consumers 
are willing to waive the price if only they can get delivery. 
A matter which has just come up for discussion on the 
market concerns the extras and discounts now in force 
in the Midlands in respect of rolled iron. A short time 
ago @ meeting of ironmasters decided to consider whether 
under present circumstances the discount for cash at one 
month might be dropped, and the local practice as to 
extras should be brought into conformity with that in 
other areas. No decision has yet been come to, but a 
small committee has been appointed to take up the 
matter with other districts. 


Iron Prices. 


In the bar iron branch quotations for unmarked 
bars are again approaching the marked bar basis, though 
the latter was raised by £1 as recently as the beginning 
of the month, that being the eighth advance since the 
outbreak of war. In these circumstances the list houses 
have more business offered than they care to entertain. 
Good second-class bars realise £13, which is within 10s. of 
the marked bar standard. Some makers were unprepared 
to do business to-day at less than £13 5s. Bar makers 
are extremely cautious about entering into commitments. 
Contracts are no longer obtainable as in the ordinary 
business routine. To receive favourable consideration 
bidders must be prepared to table their specifications. 
There is a heavy demand for nut and bolt iron. The 
minimum price is £12 10s.; some millowners require more. 
One important concern claims to have sold unmarked 
iron at £15 for spring delivery. The exceptional price is 
due to the forward booking, and it is confidently predicted 
that the normal figure by that time will be beyond that 
amount. It will be noticed that common iron is now 
within 5s. of the price of best material. An interesting 
commentary on the marked bar quotation to-day—Thurs- 
day—in Birmingham was the price declared for “* Crown” 
bars by North Staffordshire makers, £13 15s. being insisted 
on, which is an advance of 10s. per ton. There was 
extraordinary variation in the quotations for gas tube 
strip, one price submitted being £14, though business could 
not be obtained at this figure. The more general quota- 
tion was £10 to £13 5s. The value of slit nail rods was 
put at about £16, though there is now no local production. 


|The market level for galvanised sheets varies between 
| £24 and £26 for 24 gauge corrugated. 


A certain amount 
of business is being transacted with the Colonies and some 
neutral markets. India is also a regular customer, but 
on a much reduced scale. More business could be done 
but for the stringency regarding spelter and semi-finished 
steel. Ungalvanised sheets are in good demand. Corru- 


| gated sheets fetch £15 to £15 10s., and plain up to £15. 


The Pig Iron Trade. 


The two most important considerations in the 
pig iron trade are (1) that on January Ist the whole of the 
blast furnaces of the Midlands come under Government 
control and (2) the persistent rumours as to price regula- 
tion of pig iron by the Government. Smelters have no 
great objection to being scheduled as “* Government 
controlled,” but a very lively interest is taken in the 
question of maximum prices. Owing to the very great 
variety of brands in the Midlands, the difficulties of 
fixing maximum prices here will be enormous, and, like 
the hematite makers have done, Midland smelters urge 
that it could not properly be attempted before the Govern- 
ment had limited coke values, a preliminary to which 
would probably be control of collieries. In any case, 
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present values for Northamptonshire, Derbyshire and 
Staffordshire pigs would not afford a fair basis of assess- 
ment, quotations for future deliveries being at considerably 
increased prices. The embargo on the exportation of 
hematite pig iron—of which in November we exported 
33,673 tons, and in the eleven months ending November 
144,213 tons—is bound to have some reflex influence 
on the market in local pig iron. This week an advance 
in Staffordshire all-mine prices of 10s. per ton has taken 
place. The new prices become :—Hot-air all-mine iron, 
110s. per ton; special all-mine, 140s. per ton; and cold- 
blast iron 160s. per ton. Staffordshire part-mine iron 
remains at 77s. 6d. to 8Us.—a very high and quite abnormal 
fizure—and common cinder iron is quoted 73s. 6d. per ton. 
Consumers in the Midlands are now paying something 
like double the normal price for hematites, and taking 
this fact in conjunction with the high importance of 
hematite iron to the successful prosecution of the war, 
it would seem that without Government intervention 
the price might appreciate indefinitely. The prohibition 
of hematite exports will ease the situation to some extent, 
but it would cause no surprise if further measures were 
found desirable. To-day—Thursday—on ’Change in 
Birmingham, Northamptonshire makers were asking 
more money for both forge and foundry pigs, grey forge 
being quoted from 75s. to 77s., and No. 3 foundry up to 
80s. Sales of Derbyshire forge iron were at 78s. and 79s., 
and one transaction at a higher figure was recorded. Con- 
sumers prepared to take immediate delivery could obtain 
concessions from most smelters, who, however, were very 
firm for all orders falling far into the new year. Spiegel 
was advanced 20s, per ton, bringing the price to £9 per ton. 
Values of most descriptions of forge iron are at least Is. 
to 2s. higher on the week, with a still further upward 
tendency. The rise is partly due to increasing difficulties 
of production, especially with regard to fuel. The in- 
creasing anxiety for supplies of iron has made _ price 
advances a simple matter. 





Steel Trade. 


An advance of £2 per ton has to be recorded this 
week in the values of steel and iron hoops and strips, owing 
to the extreme dearness of steel billets and puddled iron 
bars. Special hoops have now touched £17 per ton, and 
ordinary descriptions £16 to £17 per ton. Soft steel 
hoops are priced at £16 15s. per ton. Semi-products still 
command famine prices. The diversion of some of the 
Welsh mills to still more imperative war work has caused a 
shortage, which is intensified by the drying up of American 
sources of supply. The trade boom in the United States 
leaves very little margin for export. It is difficult to get 
quotations for American billets, blooms, and sheet bars. 
As much as £12 is asked for sheet bars of native make 
delivered in the Birmingham district, while £12 10s. is 
quoted for American supplies. Makers of steel wire are 
still in great difficulty through the increasing scarcity of 
wire rods. The Government consumption of shell steel 
increases week by week, but the reorganisation of British 
steel works also happily enables a large output of material. 


North Staffordshire Steel and Iron Trade. 


Masters and men alike in the North Staffordshire 
iron and steel trades welcomed the short break of the 
Christmas holiday as a relief after the severe pressure of 
the past few months. In the steel trade some of the plant 
has been so busily employed that no repairs and replace- 
ments have been made since the outbreak of war. In 
certain departments operations were suspended entirely 
until Thursday of this week to allow of these urgent repairs 
being made, but Tuesday was the general day fixed for the 
resumption of work when the forges and mills closed down. 
In the finished iron trade prices are firmly maintained. 
Most makers hold for £13 10s. for ‘‘ Crown” bars, but in 
some quarters they may be obtained at a little below that 
figure. Iron plates are £14 10s. a ton. Pig iron is still 
dearer owing to the high price of fuel and materials, and 
smelters are adhering to the policy of turning out very 
little above immediate requirements. When the collieries 
shut both the owners and the officials of the North Stafford- 
shire Miners’ Federation made a special appeal to the men 
not to be absent longer than the recognised holiday. 


Coal Trade. 


A limitation of coal prices in Birmingham for 
domestic consumption has at last been arranged. The 
Lord Mayor has been again in negotiation with the Coal 
Merchants’ Association, and has now arrived at a settle- 
ment with the Executive Committee, which will recommend 
its acceptance. The members agree to limit their margin 
to a maximum not exceeding 7s. 6d. per ton over the cost 
at depét, which will make current prices to householders 
from 24s. to 30s. per ton in the usual delivery area. Mem- 
bers of the Association who supply the coal yards and 
bag wagon men will undertake to withhold supplies to any 
dealer charging more than Is. 5d. to 1s. 7d. per cwt. as a 
maximum ex coal yards and bag wagons under present 
conditions. It is expected that factors who do not belong 
to the Association will fall into line with these proposals. 


Ironworkers and Colliers’ Leaders. 


It is somewhat singular that so soon after 
announcing the death of Mr. Albert Stanley, the miners’ 
agent for Cannock Chase, I should this week have to report 
the death also of Mr. William Ancott, who for twenty-six 
years has filled the office of secretary in the men’s interests 
of the Midland Iron and Steel Wages Board. Mr. Ancott, 
who worked for thirty-one years as a working puddler, 
was greatly respected in the trade, and was eighty-five 
years of age. He was always an apostle of peace between 
the ironmasters and their men, and the long and very 
remarkable success of the Midland Board in preventing 
strikes and other wages disputes was due not a little to his 
tactful handling of the ironworkers. I may mention here 
that two candidates are at present before the colliers to 
succeed the late Mr. Stanley as member for North West 
Staffordshire. The one is Mr. S. Finney, secretary of the 
Miners’ Federation in North Staffordshire, and President 
of the Midland Miners’ Federation, and the other Mr. F. J. 
Dean, operative secretary of the Cannock Chase Districts 
Minimum Wages Board. If there should be a contest 
between these two gentlemen for preference a poll of the 





colliers may probably be demanded in the Cannock Chase 
mining area, which is the principal mining district in the 
county. 


Trade After the War. 


The problem of trade after the war has been made 
the subject of a report by the Birmingham Chamber of 
Commerce. It states that the Council had already 
decided to put down a resolution for the next general 
meeting of the Association of Chambers of Commerce, 
requesting the Executive to convene a congress of the 
Chambers of Commerce of the United Kingdom, of the 
British Dominions, and of Allied countries, for the mutual 
consideration of their international commercial relations. 
Since this decision was arrived at the Association of 
Chambers of Commerce had decided to call a special 
general meeting for the end of February, in order that the 
whole question of trade after the war might be discussed. 
Certain proposals had already been submitted for discus- 
sion, including the adoption of a tariff policy, and the 
Birmingham Chamber now recommends additional matters, 
one of which is that in all Government contracts, whether 
in the case of the Imperial Government or those of the 
Dominions, it is desirable that the products of the Empire 
should be preferred to the products of foreign countries. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Engineers and the Holidays. 


In most of the engineering works in this district 
the recommendation of the Ministry of Munitions was 
adopted and work ceased entirely from Friday afternoon 
until Tuesday morning last, when work was resumed in 
earnest. In some parts of Lancashire—Bury, for instance 
—however, as in Scotland, greater importance is attached 
by the workpeople to New Year’s Day as a holiday, and 
in these parts the employers will find that time-honoured 
custom in this respect will prevail in spite of the Govern- 
ment recommendation, which takes no heed of local 
conventions. There is still any amount of work either 
in hand or on the order books in this district, 75 per cent. 
of which probably comes under the heading of ‘* muni- 
tions,’ but I hear that some firms now engaged on the 
manufacture of machine tools are getting within measur- 
able distance of the end of their orders, and, subject to 
the Minister of Munitions permission, would be prepared 
to undertake fresh contracts. On the other hand, the 
locomotive builders have work enough on hand both 
for British railway companies and for the Allies and the 
Colonies to keep their plant engaged at full pressure for 
a considerable time to come. 





Railway Transit Difficulties, 


Much inconvenience to the trade of this district 
is being caused by difficulties in transit owing to the 
unprecedented shortage in railway wagons. The chairman 
of the Manchester Ship Canal Company complains that 
the congestion at the docks and the delay in discharging 
steamers are causing great loss to merchants and manu- 
facturers. The refusal of the railway companies, under 
Government instructions, to carry “empties” of any 
kind except those required for foodstuffs and drugs, is 
also becoming a serious matter. Packing cases and oil 
drums are costly to produce at present with materials at 
high prices and labour difficult to obtain, and it is therefore 
all the more necessary that some relaxation of the Govern- 
ment order in this matter should be brought about. 


Barrow-in-FurnNEss, Thursday. 
Hematites. 


Throughout this district there is marked activity 
in the hematite pig iron trade. On every hand good 
orders are held, and there is every prospect of the present 
busy state of affairs continuing for some time to come. 
Iron for the making of munitions of war is occupying 
the chief attention of smelters, and they are turning out 
as much of it as they possibly can. Locally, require- 
ments are heavy from steel makers at Barrow and at 
Workington, and on general home account the demand 
is full. As regards prices, up to the present they remain 
the same, with special brands of iron at 150s. per ton, 
and parcels of mixed numbers of Bessemer iron are at 
135s. per ton net f.o.b. Warrants are idle at 115s. per 
ton net cash. 


Iron Ore. 


Every endeavour is being made to maintain a 
heavy output of the higher grades of ore, smelters in the 
immediate district pressing for big deliveries, and at the 
same time there is a good steady demand on outside 
account. Prices are much the same, with good average 
qualities at 26s. to 30s. per ton net at mines, and Hod- 
barrow ores are at 40s. per ton. The demand for Spanish 
sorts of ores is steady at 26s. to 30s. per ton. Last week 
a large cargo was discharged at Barrow for local use. 
There was also a cargo of Irish ore discharged at the 
Ramsden Dock. 


Steel. 


The activity in the departments on munitions 
of war is still marked. All the men available are being 
put on, and as there is a shortage of labour the ordinary 
departments are not so busy. The general demand for 
steel outside Government requirements is only fair. 
Rails are a quiet business for the most part, although 
light sections for war purposes have been rolled. Heavy 
rails are at £10 10s. to £11 per ton, and light sections are 
at £10 15s. to £11 15s. per ton. Heavy tramway rails, 
for which there is not much demand, are at £11 5s. per ton. 
Billets are in demand for war and general purposes, and 
are quoted at the increased rate of £10 10s. per ton, and 
hoops are up to the rate of £17 5s. per ton, and are in 
steady ‘request. Nothing is being done in ship-plates, 
which are at £11 to £11 2s. 6d., with boiler-plates at 
£12 10s. to £13 per ton. 





Shipbuilding and Engineering. 


These trades are busily employed, but more 
especially the engineering side of the works. Only a 
short holiday was observed, and for the New Year the 
holiday will be equally short. 


Fuel. 


The demand for coal is brisk all round. Good 
steam sorts are quoted at 22s. 6d. per ton delivered. 
House coal is at 23s. 6d. to 35s. per ton delivered. For 
coke there is a full demand, with East Coast qualities at 
32s. to 38s. per ton, and Lancashire cokes are at 29s. per 
ton delivered to West Coast works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A Momentous Year. 


Tue year 1915 closed with the staple industries 
of the North of England enjoying amazing prosperity. 
It need hardly be said that the year has been the most 
memorable in the history of the district. At the beginning 
trade was just recovering from the shock occasioned by 
the great clash of arms, and traders scarcely knew where 
they stood. The position was unprecedented, and 
appeared to be hopelessly black. But the gloom prevailed 
only for a time. The new conditions called for new 
methods, and we are now living in times when adaptability 
counts for a great deal. In this direction manufacturers 
in the North of England have accomplished wonders. 
They have been sorely tried, but most of them have come 
through the experience with flying colours,-and can now 
be counted upon to meet and overcome any difficulty, 
however great, seemingly unpleasant, or irksome. The 
year will be chronicled as a year of Government orders. 
Government orders, Government orders, and still more 
Government orders is the cry which comes from all the 
leading manufacturers, and the difficulty in coping with 
the enormous volume of business so as to enable them to 
respond patriotically in meeting the national exigencies 
has been, and still is, the shortage in the labour market. 
A very hopeful view is held of the future prospects of 
trade. 


Important Ironworks Developments. 


Important developments are now confidently 
expected at the ironworks of Walker, Maynard, and Co., 
Limited, at Warrenby and Coatham, some eight miles 
from Middlesbrough. The works have been closed down 
for many months, and some time ago the shareholders 
appointed a committee to go into the company’s affairs. 
For several years past the company has paid no dividend 
either on the ordinary or preference shares, and it was 
recognised that extensive developments and reconstruction 
involving a heavy capital expenditure, would be necessary 
if the works were to be placed once again upon a satis- 
factory footing. As a result of the committee's delibera- 
tions, the works have been sold to Sir Hugh Bell, Bart., 
and Mr. A. J. Dorman, and will be restarted early in the 
New Year. The sale also includes the firm’s ironstone 
mines at Kilton-in-Cleveland. No actual decision has yet 
been reached with regard to the ultimate control of the 
undertaking, but it is understood that it will form an 
integral portion of the great group comprising Bell Bros., 
Limited, Dorman, Long, and Co., Limited, and the 
North-Eastern Steel Works, Limited, which have for 
some years been under practically unified control. The 
works are admirably situated upon a large area of land 
with ample access to the river Tees, and splendid railway 
accommodation. Moreover, the North-Eastern Railway 
Company has decided upon a great enterprise in the 
immediate neighbourhood, where a deep water wharf 
fully a mile in length and available at all states of the tide 
for the largest tonnage is to be constructed. This work 
has only been delayed on account of the war. Thus there 
is every promise of a new era of expansion and prosperity 
for the ironworks. Two of the furnaces will, it is under- 
stood, be restarted early in the New Year. 


Cleveland Iron Trade. 


As is usual at this period, quite a holiday feeling 
prevails, with the result that there has been no disposition 
to do business. The market is certainly firmer, and the 
way in which prices are being kept up is regarded with 
much favour by the trade. Some definite information as 
to the lines upon which the Government regulation of 
prices will proceed, would be welcomed by traders, many 
of whom are not disposed to commit themselves in the 
present uncertainty. The shipments during December 
have been on a very satisfactory scale, but the holidays 
have caused a congestion of tonnage, and a great deal of 
iron which should have been got away before the close 
of the year has been held up. The general market quota- 
tion for No. 3 g.m.b. Cleveland pig iron is 78s. 6d. for all 
January delivery, the highest quotation yet touched since 
the rise began. No. 1 is 82s., No. 4 foundry 77s. 9d., and 
No. 4 forge 77s. 


The Hematite Trade. 


The past year has been one of the greatest 
possible activity in the hematite trade on the North-East 
Coast. Makers have enjoyed much prosperity, so much so 
that they have been struggling with arrears of deliveries 
almost throughout the year, although furnaces have been 
kept going at the greatest possible pressure. What is 
also remarkable is that purchasers have been content to 
wait for the execution of their orders, and even now 
contracts have been entered into for delivery several 
months ahead. A comparison between the prices existing 
now and those prevailing in earlier months is interesting. 
At the beginning of the year East Coast mixed numbers 
were quoted at 80s., a little over half what is being asked 
at the present time. The price did not, however, stay 
long at 80s., for the cost of tonnage and the abnormally 
high freights for carrying ore quickly strengthened the 
market, with tho result that in the latter part of January 
hematite had advanced about 10s., and during February 
the figure remained practically the same. In March 
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the three figure quotation was reached, and when April 
opened the quotation had become 105s. The price was 
practically stationary during July and August, but in 
September there was an extraordinary expansion in the 
demand, not only on home account, but also on behalf of 
two of our Allies, France and Iraly, besides inquiries 
from neutral countries. This fact, together with the 
enhanced price of foreign ore led to a rapid advance in 
quotations. At the beginning of November mixed 
numbers had reached 112s. 6d., and the price advanced by 
the close of that month to a minimum of 127s. 6d. During 
December the price has risen to 130s., and that is now 
the current quotation. A matter which has caused much 
interest during the past week is the new Order in Council 
which prohibits the export of hematite pig iron. Exactly 
what this means is largely a question of conjecture at the 
present time. For over twelve months hematite shipped 
to neutral countries has required a licence, but merchants 
have been able to ship freely to the Allies. Merchants, 


of course, will not be prohibited from meeting the urgent 
demands of the Allies, and it is therefore probable that 
the Order is the prelude to new regulations as to licences. 


Iron-making Materials. 


Business in foreign ore is more or less held up by 
the high prices. The sellers’ quotation is not less than 
38s. for best Bilbao Rubio ex ship Tees, and this is regarded 
by consumers as excessive. The release of ships by the 
Admiralty to bring back cargoes of ore would probably 
ease the position immediately, but though the ironmasters 
have been moving in the matter no early action is expected. 
In the coke trade no contracts. are being made pending 
some definite decision as to the maximum price proposed 
to be fixed. The nominal quotation for good medium 
furnace coke remains around 33s., delivered at the works. 


Manufactured Iron and Steel. 


The majority of the iron and steel works resumed 
operations on Tuesday after the holidays. Conditions 
vary very little. The demand on Government account 
is as pressing as ever, and steel makers especially are 
refusing all private orders for various sections of material, 
though buyers are ready to concede the premium prices. 
The position in the steel rail trade shows no improvement. 
At this particular period of the year the home railways 
are usually in the market for their annual supplies, but 
so far nothing has been done. No doubt some difficulty 
may be experienced in placing orders for railway material. 
The number of mills available on the North-East Coast 
for the rail trade has been reduced owing to plant at one 
time employed on railway material being now devoted to 
the production of steel bars for shells, which is a much 
more profitable branch cf the trade at the present time 
than such humdrum work as the provision of railway 
material. Makers of sheets, which cannot be produced 
in the quantities required, owing to scarcity of half-finished 
materials, are adopting a very cautious attitude. It is 
now specified in their contracts that if materials go up 
against them, the increases must at once be recognised 
and paid by the buyers. They therefore welcome, as a 
step in the right direction, the prohibition which the 
Government has issued against the export of hematite. 
The following are among the principal market quotations : 
Common iron bars, £13 to £13 2s. 6d.; best bars, £13 7s. 6d. 
to £13 10s.; double best bars, £13 15s. to £13 17s. 6d.; 
treble best bars, £14 2s 6d.; packing iron, £9 to £9 5s.; 
packing iron, tapered, £10 15s.; iron ship angles, £13 ; 
iron ship-plates, £11 to £11 10s.; iron girder plates, £10 
to £10 10s.; iron ship and girder rivets, £15; steel bars, 
basic, £13; steel bars, Siemens, £13; steel ship-plates, 
£11]; steel boiler-plates, £13 ; steel ship angles, £11; steel 
sheets, singles, £12 10s. to £12 12s. 6d.; steel sheets, 
doubles, £12 15s. to £12 17s. 6d.; steel joists, £11; steel 
hoops, ordinary gauge, £11; steel strip, £12 to £12 2s. 6d.; 


heavy sections of steel rails, £11 ; steel railway sleepers, £127 


—rails and sieepers net and ail other descriptions less 
2} per cent. discount. Cast iron chairs, £4 15s. to £5; 
cast iron pipes, l}in. to 2}in., £7 5s. to £7 15s.; 3in. to 
4in., £6 12s. 6d. to £6 15s.; 5in. to 8in., £6 7s. 6d. to £6 10s.; 
10in. to 16in., £6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; cast 
iron columns, plain, £7 10s. to £7 15s.; floor plates, £4, 
f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


The year just closing has been one of the most 
memorable in the history of the shipbuilding industry 
on the North-East Coast. For the greater part builders 
have had to concentrate their energies on naval work of 
one kind or another, and as a direct consequence tew yards 
have been in a position to execute their contracts for 
mercantile vessels. The demands of the Admiralty have 
been urgent and insistent, and notwithstanding the fact 
that many builders had not done any naval work before, 
they quickly rose to the occasion and met with the demands 
in a wonderful fashion. The output of mercantile tonnage 
is probably not a half of last year, vessels having remained 
on the stocks for many months untouched. The outlook 
for the trade is very bright. There was never more need 
of new ships than the present, and there is no doubt that 
as soon as builders are in @ position to accept orders and 
guarantee delivery such orders will be placed freely, not- 
withstanding the high prices prevailing. The engineering 
establishments have been overwhelmed with work through- 
out the year. Many of the establishments have been 
turned over wholly to the production of shells, and in 
response to War-office appeals numerous extensions of 
plant have been made in order to increase the output. 
One of the greatest difficulties engineers have had to 
contend with has been the marked scarcity of skilled 
labour. In this direction firms received much assistance 
from the North-East Coast Armaments Committee. Much 
unskilled labour had to be introduced and the workers 
trained to meet the exceptional circumstances. In several 
shell shops women have firmly established themselves 
and are proving very successful. 


The Coal Trade. 


A year full of harassments occasioned by the 
war-time conditions has to be recorded in the coal trade. 
Shortage of output has been one of the chief worries, 
and this is the direct outcome of so many miners joining 





the fighting forces. For the greater part of the year the 
export of coal has beer regulated by the issue of certificates, 
and while there were delays at the outset the trade has now 
very little fault to find with the way the system is operating. 
Prices for steam coals showed an upw ard tendency from 
the beginning of the year, and reached their ie Ai in 
March, when best steams touched 30s. Gas coals were at 
top price, 25s., in April, and foundry coke rose to 37s. 6d. 
in May, blast furnace coke and gas coke getting to their 
highest figures towards the end of the year, when 34s. and 
30s. were the quotations. The advanced prices have 
been very strongly reflected in miners’ wages. In 1914 
in both Durham and Northumberland there were reduc- 
tions. This year, however, the net increase in Northum- 
berland has been 33 per cent., the abnormal circumstances 
necessitating the suspension of the sliding scale maximum 
and bringing them up to a total ot 83 per cent. above the 
standard. In Durham, under the Conciliation Board, 
the advance has not been so great, but it has totalled 
21} per cent., and raised wages to 75 per cent. above the 
standard. 


Current Quotations. 


There has been little business of any sort in 
the coal market this week. The present output is fully 
required on contract account. Prices generally are 
firmly maintained, but in the absence of business are 
merely nominal. Quotations per ton f.o.b. are as follows : 
—Northumberlands: Best Blyth steams, 22s.; second 
Blyth steams, 19s. to 20s.; Tyne prime steams, 20s ; 
Tyne prime seconds, 18s to 20s; unscreened bunkers, 
20s ; best households, 22s. to 23s.; best smalls, 10s. 9d.; 
Tyne prime smalls, 13s. 6d.; second smalls, 10s. 6d. 
Durhams: Best gas, 20s. 6d.; second gas, 18s.; special 
Wear gas, 2ls.; smithies, 20s.; ordinary bunkers, 21s. 
to 22s.; best bunkers, 22s. to 24s.; coking unscreened, 
18s. to 20s.; coking smalls, 18s.; foundry coke, 37s. 6d.; 
gas coke, 28s.; blast furnace coke, 33s. to 34s. 








SHEFFIELD. 
(From our own Correspondent.) 


A Long Holiday. 


WueEN I mentioned a week ago that the steel 
works here would, generally speaking, be closed for four 
days over the Christmas holiday, I was writing well within 
the facts. The break, after the long run of hard work, 
commenced on Christmas Eve, and in most cases has 
extended to practically the whole week, whilst many 
works will not re-open until Monday next. In such 
instances the repairs necessary to the plant and machinery 
were so extensive that they could not be effected in less 
time if the risks of subsequent breakdowns were to be 
avoided. 


Raw Materials and State Control. 


The subject of Government intervention in 
the question of pig iron prices—more especially of hematite 
iron—is one that has been discussed by consumers for 
a long time past, though it is only of late that it has been 
taken seriously. Now it looks probable that something 
may be done in the matter; but the path to any such 
action is still strewn with difficulties. Those who contend 
that these are insuperable point to the large quantities 
of foreign ores imported for hematite iron making, such 
as Swedish and Spanish. How could the Government, 
they ask, place a maximum figure upon irons in which 
these ores are employed The raising of any question 
as to the prices of foreign ores might easily lead to the 
latter being diverted to America or even Germany, in 
both of which countries, of course, they are badly wanted, 
and consumers there would snap at any possible chance 
of augmenting supplies. So argue the opponents of the 
suggestion. Those on the other side of the fence ask 
why the same idea could not be adopted as the Govern- 
ment has found to work so smoothly in relation to 
tungsten alloy for high-speed steel making. In that case, 
it will be remembered, a maximum limit was fixed for the 
selling price per unit of all wolfram and other tungsten 
ores mined within the British Empire and per pound of all 
tungsten made from them. The immediate result was 
to steady the market and to peg prices down to a level 
which, while something approaching 200 per cent. above 
normal values, prevented the market soaring to the fancy 
heights to which it was fast tending. Tungsten ores 
obtained from foreign mines were provided for by a sliding 
scale, which rose or fell a trifle according to the fluctuations 
of markets of which, obviously, this country had no 
control. In the same way, it is contended by many 
consumers and merchants here, the hematite question 
might be met. A large proportion of the ores used is 
native. With these there should be no difficulty, whilst 
as regards fo1eign ores the adoption of a sliding scale 
would limit further inflation of the values of hematite 
irons made from them to the ordinary market movements 
of foreign ores. Two things which are keeping up the 
price of the latter are high freights and the scarcity of 
bottoms to bring the ores to this country, and both might 
be remedied—at least, in part. Means might be found 
for releasing more vessels for this service, and State 
supervision of freight rates should be quite as feasible as 
a scheme for the limitation of hematite prices, or tungsten 
values, or the inland coal market. So far as native ores 
are concerned, a considerable amount of relief would be 
experienced if some arrangement could be devised for 
increasing the number of men available for working in 
the mines. 


Round the Works. 


Shortage of labour is being felt rather severely 
in the file-making department ot the steel industry. To 
such an extent is this the case that it becomes a question 
whether, notwithstanding the tremendous demand for 
these tools, the output is actually equel to that possible 
under normal conditions. The Government is a very 
large buyer, and in their endeavour to satisfy the require- 
ments of the Admiralty and the War-office makers find 
themselves totally unable to entertain anything like the 





amount of business offered them. There are no stov ‘ks, 
nor are there likely to be any for many months to come, 
every file made going straight into use. The cutlery 
trade is simply ‘‘ snowed under ’”’ with orders—and more 
gigantic ones than ever—whilst the extraordinary run 
on spoons has caused somethinglike a faminein the materia} 
—nickel—of which they are made. Manufacturers of 
hand tools could not be busier. Practically every kind is in 
urgent request, from wire cutters for dealing with entanvle. 
ments on the battlefields, to spanners and drills. Large 
orders are being placed by automobile people for castin zs 
forgings, and springs. Notwithstanding the restriction 
upon private trade through the needs of the Govern. 
ment, there still appears to be a very fair volume of 
oversea business being booked, having no connection 
apparently with war requirements, though these are 
not always easy to discern. New recent bookings 
include files for Valparaiso, Cawnpore, Calcutta, Montre |, 
Toronto, and Buenos Aires, steel for Archangel, Valparais, 
Chittagong, Antofagasta, Lisbon, and Mollendo, steel burs 
for Valencia, electro-plate for San Francisco and Bueis 
Aires, tools for Calcutta, Pernambuco, Sydney (N.S.W.), 
Rangoon, and Perth, hammer heads for Buenos Airs, 
springs for Calcutta, Buenos Aires, and Rosaric, machetes 
for Sierra Leone, sheep shears for New York and V; an- 
couver, taps and dies for Calcutta, saws for Rangow, 
Santos, and Calcutta, cutlery for Rio, Benguella, P.: 
nambuco, Megillones, and Buenos Ayres, and plane irvis 
for Caleutta and Rosario. As will be judged from these 
things, which just afford an idea of what business is bein 
accepted, there is a fairly steady flow of requests for 
certificates, showing that certain steel exports contain 
neither tungsten, molybdenum, nor other high-speed stec!- 
making alloys, the volume of these orders saying much for 
the ability of Sheffield manufacturers to fill such a gout 
proportion of colonial and foreign business in the em 
barrassing conditions in which private work of any kind 
is being done to-day. 


Pig Iron and Billets. 


The lead given by hematite iron has 
followed by common irons, the prices of which have made 
some remarkable advances. Efforts have long been made 
to utilise these irons to a greater extent in the manufacture 
of munitions, especially Lincolnshire basic iron. During 
December quotations of common irons rose as much as 10s. 
per ton. For instance, Lincolnshire makers will scarcely 
entertain any figure under 88s. 8d. delivered for either foun- 
dry, forge, or basic, and Derbyshire makers are asking 82s. 31. 
delivered. It does not, of course, follow that business 
is done at these figures ; in fact, it is not, and makers do not 
appear to be anxious to book any. In some quarters one 
hears the opinion expressed that should any steps be taken 
for fixing a maximum quotation for pig iron they should not 
stop at hematite, but should include common irons : 
though, there again, the maximum would probably mark 
a pretty high level in the present condition of the market. 
So far as East and West Coast hematite irons are concerned, 
the position is little changed, though I have heard of as 
high a figure as 136s. furnaces being actually paid for 
East Coast mixed numbers, which would mean 142s. 
delivered. Generally speaking, however, there is 
buying worth mentioning at the inflated values fixed by 
makers. East and West Coast hematites are now about 
on @ level, instead of showing the customary few shillings 
difference, and special low phosphorus irons, too, have 
a general quotation of round about 158s. or 160s. It 
seems of little use quoting biHets. The market is quite 
nominal for either basic or acid, and if anything like early 
delivery is desired heavy premiums have to be paid on the 
high prices previously quoted. 


been 


no 


Fuel. 


Although the holiday interruption is still, to a 
considerable extent, interfering with business, the steam 
coal market, as a whole, is very strong. Collieries are 
well placed for orders, especially for local consumption at 
munition works. Shipments are not very active for this 
district, on account of the difficulty experienced in obtain- 
ing licences. The small fuel market is exceptionally 
strong and active. Practically speaking, nothing is on 
offer in the open market, as collieries are fully sold under 
contract. Prices for steam coal are very firmly held, 
current quotations being per ton at pits as follows :—Best 
South Yorkshire hards, 16s. 9d. to 17s. 9d.; best Derby- 
shire hards, 16s. 9d. to 17s. 3d.; second quality, 15s. 6d. 
to 15s. 9d.; steam cobbles, 15s. 6d. to 15s. 9d.; steam nuts, 
15s. to 16s. Coke prices appear to be fixed at about 24s. 
per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 


Continued Activity and Strong Markets. 


MANUFACTURERS on every hand report active 
conditions with no lessening of the demand. The higher 
prices quoted from time to time do not seem to diminish 
or discourage business, and, if intended to have a restrain- 
ing influence on the ardent buyer, they have absolutely 
failed in their purpose. Of course, many consumers 
are engaged either directly or indirectly with war work, 
which makes price a matter of secondary consideration. 
This state of affairs is at least descriptive of the iron and 
steel and allied trades, and may also be applied to the 
coal trade at present. While outputs have recently 
been affected to some extent by the recruiting campaign, 
the tonnage produced on behalf of the Allied Governments 
has been enormous. Insufficient supplies of raw materials 
continue to provide a source of considerable anxiety and, 
coupled with the scarcity of railway wagons and carrying 
tonnage, tend to increase the difficulties of producers in 
keeping supplies of war necessities in the region of imme- 
diate requirements. This applies particularly to pro- 
ducers dependent on outside supplies, as, with home 
makers hardly able to supply their own requirements, 
no relief can be gained from that quarter. The tone, 
however, continues very firm and present indications 
point to still higher quotations. 
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Pig Iron. 


The number of furnaces in blast in Scotland is 
still 71, three more than at this period last year. Values 
are still inclined to go higher, and though consumers are 
nol. buying large quantities, makers are booking as much 
new business as they consider advisable in present cireum- 
stances. Scotch hematite is quoted 132s. 6d. per ton. 
The warrant market was moderately active, the turnover 
for the week amounting to 16,000 tons. After considerable 
fluctuation Cleveland iron closed at 77s. 6d. per ton cash 
buyers, a gain of Id. per ton on the week. 


Quotations. 


The prices of Scotch makers’ iron are quoted 
as follows :—Monkland and Govan, f.a.s. at Glasgow, 
Nos. 1, 91s.; Nos. 3, 90s.; Carnbroe, No. 1, 94s.; No. y 
gus.; Clyde, No. 1, 98s.; No. 3, 92s.; Gartsherrie, No. 1, 
Oss. Gd.; No. 3, 92s. 6d.; Summerlee, Calder and Langloan, 
Nos. 1, 97s. 6d.; Nos. 3, 928. 6d.; Glengarnock, at 
Ardrossan, No. 1, 97s. 6d.; No. 3, 92s, 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 91s. 6d.; No. 3, 90s. 6d.; 
Dalmellington, at Ayr, No. 1, 94s.; No. 3, 92s.; Shotts, 
at Leith, No. 1, 97s. 6d.; No. 3, 92 2s. 6d. per ton. 


Advance in Motor Spirit and Lubricating Oils. 


The Scottish mineral oil companies intimate 
an advance of Id. per gallon in the price of their motor 
spirit for spot delivery. Prices now are Is. 4d. to Is. 8d. 
per gallon, according to grade. An advance is also 
announced in the prices of all grades of lubricating oils 
amounting to £1 per ton. The price of 885/90 is now 
£17 15s. per ton for spot and forward delivery in Glasgow. 


Finished Iron and Steel. 


The iron and steel workers in Scotland begin 
their New Year holidays on Friday, the 3lst. A partial 
start will be made on the following Monday, but the 
majority of the men will not resume operations until 
Wednesday, January 5th. In the meantime there is 
great’ industrial activity, and though the scarcity of 
materials and a lack of sufficient railway wagons is hamper- 
ing producers to some extent, large outputs are being 
obtained, Steel works are all very full and the principal 
demand is for shell bars. Ordinary home business is 
very slow, but the export department is comparatively 
good. Black sheet makers are extremely busy and have 
an abundance of orders on hand. Firm prices are being 
quoted, as may be judged from the fact that 7 to Il b.g. 
are now quoted £16 per ton, less 24 per cent., Glasgow 
warehouse. Similar conditions prevail in the malleable 
iron trade, and makers are running behind with deliveries 
of their iron and steel products. *‘ Crown’ iron bars are 
still quoted £13 per ton, less 5 per cent., for home delivery, 
and £12 10s. net for export, while mild steel bars are named 
£16 and £12 10s. respectively. 


Scotch Iron and Steel Imports. 


The following is a record of the import of iron 
and steel material into Scotland during the month of 
November :—Iron bars, angles, &¢., ex Continent, 102 
tons, value £1618 ; ex Canada, | ton, value £9; ex United 
States, 27 tons, value £124. Steel bars, angles, &c., 
ex Canada, 9 tons, value £108; ex United States, 1506 
tons, value £4773. Iron or steel hoops and strips, ex 
United States, 1430 tons, value £16,426. Iron or steel 
plates not under jin. thick, ex United States, 211 tons, 
value £1919. Iron or steel plates, under jin. thick, ex 
Continent, 4 tons, value £70; ex United States, 1783 tons, 
value £25,499. Totals: Ex Continent, 106 tons, value 
£1688; ex Canada, 10 tons, value £126; ex United States, 
4057 tons, value £48,741. 


Coal. 


Strong conditions still characterise the Scotch 
coal trade generally. The present demand is in advance 
of the output, and fortunately the refusal of licences at 
times throws additional supplies on the market. The 
position in the West of Scotland is particularly firm and 
collieries are fully booked. The home demand is excep- 
tionally heavy and very little coal is available for sihip- 
ment, as may be gauged from the fact that 75 per 
cent. of ordinary splints are being taken up by local con- 
sumers. Navigation sorts are particularly well placed 
and are fully booked up for three weeks ahead. Ell coal 
is quoted f.o.b. at Glasgow 21s. 6d.; splint, 22s. to 26s.; 
navigations, 24s. 6d.; steams, 18s. to 20s.; treble nuts, 21s.; 
doubles, 19s. 6d. to 20s.; singles, 18s. 6d. per ton. The 
tone in the East of Scotland is also very firm and the 
outlook distinctly promising. Collieries, both in the 
Lothians and Fifeshire, are heavily booked, and only odd 
lots are available for immediate disposal. Best steam 
coal is quoted f.o.b. at Leith 20s. to 21s.; ordinary quali- 
ties 18s. to 19s. 6d. per ton, while best screened navigation 
coal is quoted f.o.b. at Methil and Burntisland 25s., and 
first-class steams 21s. to 22s. per ton. Shipments for the 
past week amounted to 188,798 tons, compared with 
195,811 in the preceding week and 205,916 tons in the 
same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THE coal trade has barely had time to settle 
down after the Christmas holidays, which officially ended 
on Monday, but owing to the very bad weather prevailing 
up to Tuesday morning large numbers of the men have 
extended their leave, and as a consequence production 
has been reduced and owners have experienced difticulty 
in ascertaining their position. It is unlikely therefore 
that anything like normal conditions will be seen until 
next week, so far as the coal side of the question is con- 
cerned. The other material factor in the trade, viz., 
tonnage, has once again proved an unknown and very 
uncertain element. When the market closed last week, 
there were indications of the position after the holidays 





being a very strong one from the tonnage point of view, 
as a number of steamers had to go over until after the 
vacation to complete loading, while it was calculated that 
the accumulation of fresh tonnage arriving in the interval 
would be fairly heavy. Calculations, however, have mis- 
carried. The hurricane which prevailed over Christmas 
has thrown tonnage all out of position. The arrivals up 
to Tuesday were quite insignificant compared with expec- 
tations, and the consequence is that this fact has further 
added to the difficulties of sizing up the situation. Under 
ordinary circumstances coals would have suffered weak- 
ness for spot shipment, but inasmuch as outputs have 
decreased by holiday extension, there seems to be no 
change in the coal market from the firm prices which were 
indicated before the holidays. Freight rates are also 
very steady, and the opinion seems to predominate that 
while rates may not exceed the highest levels touched 
during the past few months, at the same time the shortage of 
tonnage to meet the world’s demands will keep values from 
falling away at any time to any very great extent. From 
what can be ascertained, there seems to be no immediate 
likelihood of the Admiralty authorities releasing vessels, 
save under exceptional circumstances. The Government 
scheme for improving tonnage supplies by making owners 
obtain a licence for their steamers to trade from one foreign 
port to another has not as yet borne fruit. In fact, since 
the Order in Council came into operation, outward freight 
rates have hardened. This, however, was only natural, 
for the reason that neutral owners immediately commenced 
sending their boats out to the United States to replace 
more British boats which were coming home, and the 
outward market responded at once to the increased shortage 
of boats for loading coal. There were very few, however, 
who were optimistic enough to expect any relief from the 
acute scarcity of vessels during 1915, and those who are in 
a position to form a reliable opinion estimate that it will 
be the end of January before British tonnage for outward 
cargoes is available in any substantial quantity as the 
result of the Government scheme. The congestion at ports 
abroad is a very material factor in the question. Quite 
recently contractors for the supply of coals for French 
railways were instructed not to take up any more tonnage 
for a time, as the pressure on the discharging facilities 
at the French ports was so heavy, and to send across 
more loaded steamers would only aggravate the position 
and prove costly in the matter of demurrage. Congestion 
at Genoa is also very acute, and the Chamber of Shipping 
has been notified by the Board of Trade that in view of 
the steps being taken to relieve the congestion at Genoa, 
the Italian Government has requested that no more cargo 
boats should for the present be sent direct to that port, 
but instead masters of vessels should be instructed to 
proceed first to Gibraltar and to apply for instructions to 
the Italian Consul there. 


Coal Export Licences. 


The Cardiff Chamber of Commerce has received a 
communication from the Coal Exports Committee calling the 
attention of members to the great necessity for the utmost 
precision practicable in the information given in applica- 
tions for licences for the export of coal. This precision 
is more especially desirable in (a) the description of the 
nature or quality of the coal, in addition to its allocation 
to one of the groups—anthracite, steam, gas, household, 
manufacturing, coking, &c. It should be specified whether 
it is large or small, screened or unscreened, treble or 
double, peas, duff, &c. (b) Indication of the collieries 
from which the coal is intended to be drawn. Unless they 
belong to some well-defined group, the names of all the 
collieries should be given. (c) Description of the ultimate 
use or destination of the coal. (d) Information as to the 
general character of the inward cargo of the vessel named, 
which is of considerable.importance in certain cases. 
Any vagueness or omission in the foregoing respects may 
prejudice the application. 


Coal Board Disagrees. 


The question of appointing an independent 
chairman of the Board of Conciliation for the Coal Trade 
of Monmouthshire and South Wales, rendered vacant by 
the resignation of Earl St. Aldwyn, was considered at a 
meeting on Thursday in last week, but the Board failed 
to agree on a nomination, and consequently it was arranged 
to communicate with the Lord Chief Justice of England, 
and ask him to nominate an independent chairman in 
accordance with the terms of the Conciliation Board 
Agreement. Names were put forward, but were not 
made public. Neither side was anxious to press for the 
appointment of any particular gentleman. 


Increased Dues. 


The Executive Committee of the Swansea 
Harbour Trust has decided to increase the charges, owing 
to the fact that as the result of the war the finances of the 
Trust are being depleted. A committee has had the 
matter under consideration, and its report has been 
adopted by the Executive, which has decided : (1) To 
increase the harbour and dock rates on coal, coke and 
patent fuel from 2d. to 2}d. per ton; (2) to increase the 
consolidated rates for goods by 1 per cent., making with 
the increase made on April 9th last, 10 per cent.; (3) to 
increase the dock rates on all goods, wares and mer- 
chandise—other than coal, coke and patent fuel—shipped 
or unshipped, and not dealt. with by the Trust under the 
consolidated rates, equal to 20 per cent. on the existing 
combined harbour and dock rates. These increases take 
effect on January Ist, and are intended to be of a tem- 
porary character, viz., for the duration of the war or 
probably six months afterwards. The report points out 
that, in addition to loss of revenue, the expenditure of the 
Trust in consequence of the advance in prices of coal, 
patent fuel, &c., has also advanced, and the Trustees 
consider it absolutely necessary that means should be 
devised by which the revenue can be increased. It is 
not expected that the enhanced charges will have the effect 
of driving trade from the port. 


Newport’s New Works. 


The Newport municipal authorities appear to 
be giving a distinct lead to other South Wales centres 
in the matter of attracting new works. Newport was 





successful in inducing the Mannesman Tube Company to 
erect its new works there, followed by the United Tube 
Company. Now the Newport Corporation Works Com- 
mittee has had applications from two firms for the supply 
of electrical power for new works to be constructed on the 
west side of the river, near the old docks, and for another 
works at Maesglas, situated between the town and 
Tredegar Park. Terms for the supply of power have been 
practically arranged. 


Current Business. 


Current operations have been practically sus- 
pended owing to the holidays. Hardly any business has 
been discussed since the middle of last week, and the 
unsettled conditions prevailing since the vacation have 
resulted in operations being deferred for a time. No one 
expected normal conditions until next week, by which 
time the miners will have resumed work in full numbers. 
On Tuesday last,the day on which work in the coalfield 
was supposed to restart, there were some collieries at 
which barely more than a third of the men turned up, 
while it was quite the exception to find a case in which 
it could be said with fairness that the number of miners 
resuming was satisfactory. Tonnage has been very back- 
ward on account of the gale, and few colliery salesmen 
have been disposed to quote for supplies of coal, and the 
most that they would do has been to indicate 24s. to 
26s. for any class of coal from ordinary second Admiralties 
down to ordinary Eastern Valleys for January shipment. 
What makes the Eastern Valley coals so strong is the 
fact that the Admiralty has purchased a fairly substantial 
quantity on behalf of the French Government, and the 
result is that a number of Eastern Valley collieries are 
full up from now until April. Still the non-arrival of 
tonnage during the past week-end was bound to create 
some unevenness for this week’s shipment, but prices 
were entirely a matter of position and individual bar- 
gaining. Small coals were also irregular, but 14s. 6d. was 
quoted for early supplies ot best bunkers, while up to 
16s. 6d. was indicated for January loading. Patent fuel 
is steady, and the Admiralty is reported.to have bought 
about 30,000 tons for delivery over the next few months. » 
Pitwood remains firm and scarce, and prices are about 
52s. to 53s. At the present time quotations generally are 
largely of a nominal character. 


LATER 

The market is slow to settle down, the bad weather 
having detained tonnage to such an extent that colliery 
arrangements have to some extent been dislocated, while 
furthermore the miners’ return to work has continued 
unsatisfactory. There is no prospect of much activity 
being seen before next week, when probably the conditions 
will not be so disturbed and values will have taken definite 
form. Shippers expect that when tonnage does arrive 
there will be congestion and a big demand for coals. The 
result is that quotations from colliery salesmen are very 
firm, though middlemen with arrears of supplies on current 
contracts which are low-priced are ready to accept lower 
figures if they can stem. Ordinary second Admiralties 
direct are valued about 25s. 6d. to 26s., and best black 
veins and Western Valleys rule about 25s. to 26s., best 
Eastern Valieys 24s. to 25s., and ordinary qualities 23s. to 
24s. No. 3 Rhondda large is stronger at 24s. to 25s. 
Small coals are streaky. Patent fuel is quoted about 24s. 
to 25s. Pitwood is very firm, and the prospects for 
collieries are not improved. The report reached Cardiff 
on Wednesday that the Portuguese Government had 
decided to impose an export tax on pitwood of Is. per ton. 
Costs of pitwood to collieries are already a pretty serious 
item, the market price of 52s. to 53s. being the highest 
recorded. More information concerning the tax is eagerly 
awaited. 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best. seconds, nominal; seconds, 25s. to 26s.; ordinaries, 
24s. to 25s.; best drys, 25s. to 26s.; ordinary drys, 23s. 6d. 
to 24s. 6d.; best bunker smalls, 13s. 6d. to 14s. 6d.; best 
ordinaries, 12s. 6d. to 13s. 6d.; cargo smalls, 8s. 6d. to 
9s. 6d.; inferiors, 7s. to 8s.; washed smalls, 13s. to 15s.; 
best Monmouthshire black vein large, 25s. to 26s.; 
ordinary Western Valleys, 25s. to 25s. 6d.; best Eastern 
Valleys, 24s. 6d. to 25s.; seconds, Eastern Valleys, 24s. 
to 24s. 6d. Bituminous coal: Best households, 23s. to 
24s.; good households, 22s. to 23s.; No. 3 Rhondda large, 
23s. to 24s.; smalls, 18s. 6d. to 19s. 6d.; No. 2 Rhondda 
large, 20s. to 21s.; through, 16s. 6d. to 17s. 6d.; smalls, 
12s. to 13s.; best washed nuts, 25s. to 27s.; seconds, 22s. 
to 24s.; best washed peas, 20s. to 22s. 6d.; seconds, 18s. 
to 20s. Patent fuel, 22s. 6d. to 25s. Coke : Special 
foundry, 42s. 6d. to 45s.; good foundry, 40s. to 42s. 6d.; 
furnace, 33s. to 35s. Pitwood, ex ship, 52s. to 53s. 


Newport (Mon.). 


Business has been confined within very narrow 
limits, and prices remain firm, although the market has 
been disturbed rather by owners being disappointed in 
the matter of tonnage arrivals. For January loading 
colliery salesmen decline to break their prices, which in 
most cases are higher than those ruling before the holidays. 
Approximate values :—Steam coal: Best: Newport black 
vein large, 25s. to 25s. 6d.; Western Valleys, 24s. 6d. to 
25s.; Eastern Valleys, 24s. 6d. to 25s.; other sorts, 24s. 
to 24s. 6d.; best smalls, 13s. 3d. to 14s.; seconds, 8s. 6d. 
to 9s. 6d. Bituminous coal: Best house, 22s. to 24s.; 
seconds, 21s. to 22s. Patent fuel, 23s. 6d. to 24s. 6d. 
Pitwood, ex ship, 53s. to 53s. 6d. 


Newport Metal Market. 


The local iron and steel trades restarted after 
the holidays with great activity. The inquiry is expanding 
and prices are firmer. At the bar mills production has 
been up to the average in spite of labour difficulties. 
Prices are officially £11 5s. for both Siemens and Bessemer 
qualities. Rails are stronger upon a good demand. 
Heavy sections are on the basis of £11. Pig iron is nominal 
in price. Welsh hematite is quoted officially at £7, but 
no fresh orders are being booked at the present time. Iron 
ore is 36s. to 37s., with tendency to improve. Tin-plates 
are firmer at 25s. 6d. to 26s. for 20 x 14 and 5ls. 6d. for 
28 x 20, but new business is not being accepted. 
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Swansea. 


The market in anthracite coals has not displayed 
much change. Business has been limited and has been 
largely confined to getting vessels away for which the 
eargoes had been previously arranged. Efforts were 
made by the Chamber of Commerce to induce the coal 
trimmers to work late last Friday and to re-start on 
Monday, in order that dispatch might be improved, but 
the trimmers declined to depart from their usual custom, 
except in one or two cases for which there were special 
applications. Quotations were in the main nominal, 
though machine-made descriptions fully retain their 
firmness. Supplies continue scarce, and producers are 
well booked up. Anthracite smalls have met with slow 
inquiry, and prices remain at their low level. Steam coals 
show a firmer tendency, while bituminous qualities display 
an upward inclination. The inquiry has been better of 
late. Patent fuel has met with rather improved demand, 
and makers adhere to enhanced figures. Approximate 
quotations :—Anthracite: Best malting large, 36s. 6d. 
37s.; second malting large, 34s. to 36s.; big vein large, 
30s. to 34s. 6d.; red vein large, 29s. 6d. to 3 machine- 
made cobbles, 44s. to 45s.; French nuts, 47s. 6d. to 50s.; 
stove nuts, 45s. 6d. to 47s.; beans, 32s. 6d. to S4s. 6d.; 
machine-made large peas, 19s. 6d. to 20s. 6d.;  rubbly 
culm, 6s. 6d. to 7s.; duff, 2s. 3d. to 2s. 6d. Steam coal : 
Best large, 21s. to 24s.; seconds, 18s. 3d. to 20s.; bunkers, 
ls. 3d. to 18s.; smalls, 7s. 6d. to 9s. Bituminous coal : 
No. 3 Rhondda large, 23s. 6d. to 25s. 9d.; through and 
through, 19s. 6d. to 22s. 6d.; smalls, 15s. 6d. to 18s. Gd. 
Patent fuel, 21s. 6d. to 23s. 


Tin-plates, &c. 


From January Ist all tin-plate works in South 
Wales and Monmouthshire will become controlled establish- 
ments. Three works have been under Government control, 
as also have several Siemens steel works, but all are now 
to come under Government supervision, so that all depart- 
ments of the Welsh tin-plate industry will be controlled 
as from the beginning ot the new year. It is computed 
that the British Government and the Allies absorb quite 
70 per cent. of the present output of tin-plates from South 
Wales. The following are the official quotations from the 
Swansea Metal Exchange :—Tin-plate and other quota- 
tions: I.C., 20 x 14 x 112 sheets, 25s. to 268.; I.C., 
28 20 56 sheets, 25s. 6d. to 26s. 6d.; LC., 28 x 20 x 
112 sheets. 50s. 6d. to 52s. 6d.; LC. ternes, 28 x 20 « 112 
sheets, 41s. to 41s. 6d.; galvanised sheets, 24 g., £25 10s. 
to £26 in bundles. Iron and steel :—Pig iron: Welsh 
hematite, £7 dd.; East Coast hematite, nominal; West 
Coast hematite, nominal. Steel bars: Siemens, £11 to 
£11 10s.; Bessemer, £11 to £11 10s. Steel rails, heavy 
sections, £11. 








THE INSTITUTION OF CIVIL ENGINEERS. 


GALVAN PORT, BAHIA BLANCA, ARGENTINE. 


By Cxaries ALFRED Trery, M. Inst. C.E. 


The town of Bahia Blanca lies at the head of a deeply indented 
hay of the same name along the north-east side of which a 
channel, navigable by ocean-going craft, extends to a point 
some. five or six miles above Galvan Port, or nearly fifty miles 
from the open sea. Except for this channel the whole estuary 
is encumbered with islands and banks. Bahia Blanca has 
enjoyed port facilities since 1883, when the Buenos Aires Great 
Southern Railway Company commenced the construction of 
jetties which form part of their present port at Ingeniero White. 

In 1889 the Bahia Blanca and North-Western Railway 
Company came into existence and constructed a pioneer railway 
from Bahia Blanca towards the north-west into the Pampa 
Central Territory. The oversea traffic of this line was dealt 
with at the Buenos Aires Great Southern pier until 1901, when, 
to cope with the increasing traffic, the Bahia Blanca and North- 
Western Company commenced the construction of a jetty of 
their own, the “‘ Puerto Galvan’? of to-day, which forms the 
subject of the paper. 

After a careful study of the locality by the author, a site for 
the proposed works was chosen at a point where the Galvan 
Creek joined the main channel. The soft nature of the mud, 
together with frequent rough water at high tide, rendered the 
survey of the site extremely difficult. Trial piles were driven 
and borings made from temporary timber stages. It was 
found that the “ tosca ’—a calcareous formation very general 
in these regions—was covered at the site of the port by a layer 
of indurated sand of varying thickness. The level of the “ tosca”’ 
at the edge of the channel being about 27ft. below low water, 
an excellent foundation was assured at a convenient depth. 
Generally the “‘ tosca ” in this part of the country is of rock-like 
hardness, but at the port it was found to be sufficiently soft 
to be worked with pick and bar or to be excavated by bucket 
dredger, provided the buckets were suitable. The mud, the 
mean level of which is at the site of the works 6ft. to 7ft. above 
low water, is a homogeneous deposit free from gravel or sand, 
very soft on the surface where covered at high water, but 
increasing in firmness with the depth. It is of sufficient con- 
sistence to stand at a steep angle under water when newly cut 
into. The layer of mud has an average thickness of about 
27ft. and is practically water-tight. 

Preliminary Works.—As a preliminary to more permanent 
and extensive works to be undertaken as the traffic of the port 
developed, it was decided to construct a timber jetty of sufficient 
size to accommodate two large ocean steamships as well as some 
smaller craft. The many difficulties encountered in the con- 
struction of the jetty were chiefly due to the physical features 
of the site. The timber employed was pitch-pine, the piles 
being 50ft. long. As the teredo abounds in the water of the 
estuary the timber was treated with ‘‘ carbonileum avenarious,”’ 
with results which quite surpassed expectations. The berths 
for the Ocean steamships were dredged to give 23ft. at low water, 
the dredged material being dumped at a distance by hopper 
barges. The construction of a branch line of railway to this 
jetty was carried out under great difficulties owing to the frequent 
subsidence, and at times complete disappearance of the railway 
embankment into the mud. Brushwood was placed on the 
mud surface, and on this the temporary track was laid. Despite 
precautions both wagons and locomotive had many narrow 
escapes. 

Permanent Port Works.—In 1904 the Burnos Aires and 
Pacific Railway Company took over the Bahia Blanca and 
North-Western Railway and Port on a working agreement ; 
and the preparation of a definite scheme for the port works was 
undertaken by the author, who had then been appointed chief 
engineer of the Buenos Aires and Pacific Railway. 


_* Abstract of a paper read at the ordinary meeting of the Institu- 
tion on Tuesday, the 30th November, 1915. 





The general scheme approved by the Argentine National 
Government embraced a frontage on the main channel of 1000 
metres from the Galvan Creek down-stream. The principle 
generally adopted was to provide each ship’s berth with inde- 
pendent accommodation and independent sidings. The works 
consist of a series of jetties, slightly inclined down-stream, to 
facilitate the entrance of vessels. These jetties have a length 
of about 2000ft., jutting out somewhat beyond the low-water 
line of the main channel. The type of the quay wall and the 
method of construction were matters for serious consideration, 
in view of the difficult nature of the site. 

The author decided to adopt a form of concrete wells or 
cylinders. The type of cylinder selected was that with three 
wells. The cylinders were monolithic and were reinforced with 
vertical and horizontal steel bars. Three sizes of cylinder were 
used, for depths of 30ft., 25ft. and 18ft. respectively, the sections 
being modified in accordance with the depth. In practice a 
depth of about 21ft. of water was obtained with the small-sized 
cylinder, the level of the hard bottom admitting of dredging 
to that depth. The softness of the mud, and the fact that it is 
covered at high water—and in some cases, on the line of quay, 
at low water also—made it necessary to conduct all operations 
from an elevated platform above high water, and to suspend 
the cylinders during the initial stages of building and sinking 
from timber gantries. For lowering purposes each gantry was 
equipped with twelve 10-ton differential pulley blocks, one to 
each of the outer vertical rods of the cylinder. When the 
“ tosea ’? was reached, undercutting was found necessary, and 
in most cases weight had to be added to get the cylinders down. 
The cylinder was finally bedded in the “tosca” at 3ft. Gin. 
below the proposed dredging level, and all the chambers were 
sealed with 6ft, of concrete. The front chambers above this 
seal were filled to the top with a rough concrete plentifully 
helped out with large stone “plums,” the back chambers 
being filled with excavated material. To close the opening 
between two adjacent cylinders a concrete pile is driven in front 
and a timber pile at the back. The cylinders terminate about 
lft. 5in. above high water, and the wall has a height of 7ft. 6in. 
above the top of the cylinders, is 8ft. 9in. wide at the base, and 
has a batter of 1 in 20 on the outside face. The coping is of 
mild steel plates secured in place by hooks embedded in the 
concrete. Up to the present some 4100 lineal feet of quay wall 
has been constructed. 

Conerete.—Granite was used for the cylinder work. The only 
sand obtainable was not very satisfactory, and granite screenings 
were substituted as far as possible. The following general 
proportions were adopted for the cylinders :—1 part Portland 
cement, 2} parts sand, and 4} parts crushed washed granite ; 
but for the first two shutters above the curb 1: 14: 24 concrete 
was used. The front chambers of the cylinders were filled 
with 1: 5:8 concrete, the aggregate used being selected “ rock 
tosca ”’ instead of granite. This “ tosca’’ was also used for 
the concrete of the wall above the cylinders, the proportions 
being 1: 3: 5. 

Equipment.—There are ten main and four minor berths 
completed, which are equipped with thirty-four electric derrick- 
ing cranes of the two-leg braced pedestal pattern, set astride of 
the outer tracks at the edge of the berths on independent rails, 
the power ranging from 30 ewt. to 5 tons, with a radius at full 
load of 35ft. to 25ft. All these cranes are provided with inde- 
pendent motors for hoisting, shuing and derricking. Nine of 
the cranes are also equipped with patent elevators attached to 
the legs, for handling grain in bulk. In addition there are one 
30-ton, one 20-ton and three 5-ton steam travelling cranes and 
twenty-four electric capstans with numerous snatch heads. 





FORTHCOMING ENGAGEMENTS. 


SATURDAY, JANUARY Isr. 

Tre Royat Instirvution or GREAT Barirarn. — Albemarle- 
street, Piccadilly, W. Christmas Lecture. ‘* Wireless Messages 
from the Stars: III. First Message, ‘ We are very Far Away,’ ” 
by Professor H. H. Turner, F.R.S. Aft 3 p.m. 


TUESDAY, JANUARY 4ra. 

Royat Institution oF GREAT Brirarn.—-Albemarle-street, 
Piceadilly, W. Christmas Lectures ‘* Wireless Messages from 
the Stars,” by Professor H. H. Turner, D.Se., D.C.L., F.R.S. 
IV. Second Message: “‘Some of us are Giants and some are 
Dwarfs.” At 3 p.m. 

Tue RONTGEN SocreTy.—General Meeting at the Institution 
of Electrical Engineers, Victoria-eembankment, W.C. The 
following papers and demonstrations will be given :—** Some 
Observations upon the Occurrence of Uranium,” by Mr. J. H. 
Gardiner : Mr. P. J. Neate will describe a model of a new thera- 
peutic tube stand ; Mr. Charles A. Schunk will show lantern 
slides illustrating bullet injuries ; Dr. N. S. Finzi will show a new 
form of sereen rest; Dr. Harvey will show a new localiser ; a 
Dubilier X-ray apparatus will be on exhibition. At 8.15 p.m. 


WEDNESDAY, JANUARY dru. 
Tue INSTITUTE OF SANITARY ENGINEERS.—At Caxton Hall, 
Westminster. Presidential Address. At 7.30 p.m. 
THe Royat Socrety or Arts.—John-street, Adelphi, W.C. 
Juvenile Lecture. ‘‘ Crystallisation ’’ (with experiments), by 
Professor J. M. Thomson, F.R.S. At 3 p.m. 


THURSDAY, JANUARY 6rx. 

Roya INsTITUTION OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Christmas Lectures. ‘* Wireless Messages from 
the Stars,” by Professor H. H. Turner, D.Se., D.C.L., F.R.S. 
V. Third Message: ‘ But we all behave much as you do.” At 
3 p.m. 

FRIDAY, JANUARY Tru. 
At the King’s 
At 8 p.m. 


THe Etrcrro Harmonic Society. Hall, 


Holborn Restaurant. Smoking concert. 


SATURDAY, JANUARY 8ru. 


ENGINEERS. 
Keighley. 


At the 
Smoking 


OF 
Club, 


ASSOCIATION 
The Cycling 


KEIGHLEY 
Room, 


THE 
Assembly 
concert. 6.45 p.m. 

Roya InstirutTion or Great Brirarn.—Albemarle-street, 
Piccadilly, W. Christmas Lectures. ‘‘ Wireless Messages from 
the Stars,” by Professor H. H. Turner, .D.Sc., D.C.L., F.R.S. 
VI. Fourth Message: ‘ And in fact we are your Blood Rela- 
tions.” At 3 p.m. 








CATALOGUES. 


Str W. H. Bartey anv Co., Limited, Manchester.—This firm 
has sent us a pamphlet dealing with Foster’s ‘* Class W ”’ full- 
bore reducing valve. In this valve the steam passes through 
the valve body into a diaphragm chamber and operates on the 
underside of the diaphragm against springs under compression, 
through toggle mechanism, which makes the valve sensitive 
to the slightest fluctuation of pressure or demand in the low- 
pressure main. A feature of the valve is that all working parts 
are easy of access, and steam can be shut off from the diaphragm 
chamber by means of a serew while a new diaphragm can be 
fitted. 


From the Western Wheeled Scraper Company, of Aurora, 
Illinois, we have received three new catalogues. ‘T'wo deal with 
machines for the handling of earth and stones. One is printed 
in English and the other in French. Both these catalogues are 
well illustrated. The one printed in English is an extensive 
publication, and it deals with dump cars of many types, scrapers 
and ploughs and elevating graders and dump wagons.  ‘'I'jje 
third publication is devoted entirely to elevating graders and 
dump wagons. 

Srr W. G. Armstrone, WaitwortH AND Co., Limited, 
Openshaw, Manchester..-We have received from this firm two 
new catalogues, one dealing with high-speed steel milling cutters, 
reamers, gear cutters, &c., and the other with paper pinions, 
All the tools in the former are manufactured at Openshaw from 
the crucible to the finished article. The gear cutters catalogued 
are for making involute and bevel gears. The milling cutters 
include those with plain and nicked teeth, side and face milling 
and slot cutters, &e. Dimensions are given both in English 
and French measurements, and a section of the book is devoted 
to broaches. The paper pinion catalogue shows very clearly 
how the pinions are constructed. They are secured under 
hydraulic pressure and bushed with steel whenever possible. 
They are made with paper faces from lin. to 12in. wide ani 
from 2}in. to 20in, diameter. Both of these catalogues are 
produced in excellent style, and a feature of importance is the 
clearness of the type used. 

Txromas WHITTLE AND Sons, Limited, Rose and Crown- strewt, 
Warrington.._From this firm we have received a catalogue of 
Whittle belting. This belting is a combination of leather and 
steel links and is so constructed that the surface in contact 
with the pulley is of leather only and of large area. It is made 
for use in V pulleys, and owing to its absolute flexibility grips 
the pulley so tightly that even when slack it will still drive 
With all this grip, the makers state, there is not the slightest 
tendency to jam in the pulley, for the belt leaves it quite freely, 
and runs equally well at high or low speeds. ‘The bending or 
internal friction from which most belting suffers is entirely 
absent in this belting, and less power is thus absorbed. Th: 
belting is not affected by dust or grit and works equally weil 
wetordry. No fastener is required, as the belt may be pulled 
apart at any link by unscrewing one screw, and in the same 
manner shortened. The belting is made from the very best 
selected leather, and is practically indestructible. 


Tre Cambridge Scientific Instrument Company, Limited, 
of Cambridge, has sent us a well got up pamphlet dealing with 
thermo-electric pyrometers. The catalogue deals with pyro- 
meters used for measurements of high temperature for industria! 
purposes. They are comparatively simple, robust and have 
a@ permanent accuracy sufficient for most practical requirements. 
Each outfit consists of three distinct parts :—(1) The indicator 
or recorder (from which the temperatures are observed) ; (2) the 
thermo-couple (which receives the temperature); (3) the con- 
necting leads (which make electrical connection between couple 
and indicator or recorder). Each of these should be specially 
considered in relation to the particular use for which the pyro 
meter is required. On request the makers will send a printed 
list of questions which, if answered, will enable them to advise 
what their experience has shown to be the best pyrometer for 
the particular process under consideration. The pyrometers, 
we are told, are characterised by careful attention to detail. 
Every pyrometer outfit despatched from the works is tested over 
@ considerable temperature range in a high temperature furnace 
against standard instruments, which are checked periodically 
at the National Physical Laboratory. For the measurement 
of low temperatures it is generally advisable to use resistance 
pyrometers; for temperatures above 1400 deg. Cent. either 
radiation or optical pyrometers should be employed. 





CALENDARS AND DIARIES. 


From Henry Simon, Limited, of Manchester, we have received 
the usual desk or wall calendar, with large daily tear-off sheets, 
The Welin Davitt and Engineering Company, Limited, of 
Hopetoun House, Lloyds-avenue, has sent us a new set of cards 
for the calendar previously issued. Wall calendars with monthly 
tear-off sheet are to hand from the Chemical Trades Journal, 
Merryweathers and Sons, Linited, George Fletcher and Co., 
Limited, of Derby, Thornycroft and Co., Limited, Dickson and 
Mann, Limited, the British Thomson-Houston Company, Limited, 
and George Cradock and Company, Limited. The Garden Life 
Pocket Diary for 1916 has also reached us. The Architects’ and 
Surveyors’ Diary for 1916, published by Waterlow Brothers and 
Layton, Limited, of Waterlow House, Birchin-lane, is also to 
hand. It contains as usual a vast amount of useful information. 
A very neat little desk calendar, with monthly cards, has been 
sent by the Booth Steamship Company, Limited. The twelve 
monthly illustrations are extremely good, and should do much 
to tempt travellers to the countries this line touches, when the 
war is Over. 











Curtine Opp THREADs.—The following useful suggestion is 
made by a correspondent, Mr. Wearing, of Lancaster :— 
When cutting a thread in the lathe of a pitch not a 
multiple of that of the leading screw, the shop practice is to make 
a chalk mark on the nose plate and another on the leading screw, 
then with the saddle brought into a constant position, the screw 
is put into gear when these two chalk marks occupy the same 
relative position. As far as my experience goes, it is usual to 
mark the nose plate on the operating side of the lathe and the 
leading screw on the top. Then whenever the leading screw is 
engaged these marks must occupy the same positions. The 
watching of these marks I found very trying to the eyes, 
especially when running at somewhat high speeds, and [ have 
adopted the following expedient, which I think is new. 

In the first place, no matter what pitch is being cut, the 
leading screw is in a position to engage every n revolution, n being 
an integer. Thus, if on the leading screw a wheel of x teeth is 
mounted, and on a stud carried by a small extension fixed to 
the banjo plate a wheel with n x teeth is mounted, it is clear that 
the last-named wheel will give a complete revolution between 
two adjacent points when the leading screw might be thrown 
into gear and thus, if a single line was drawn on this wheel, 
whenever this was in a constant position, as indicated by, say, 
a pointer,‘ the pitch would go in,” as turners would express it. 

This arrangement, which I have used for cutting the threads 
of shell base plates, saves the eyes very much, as ‘the index 
wheel is rotating comparatively slowly, and there is only one 
point to watch instead of two, and this naturally increases the 
output. Another advantage is that this arrangement can be 
fitted to his lathe by any turner. 


CrystaL Patace ENGINEERING Socrety.—The Wilson 
Premium for the best paper read before the Society—affiliated 
to the Society of Engineers, Incorporated—during the present 
session has been awarded to Mr. L. C. Brock for his paper 
entitled ‘“‘ Railway Bridges and their Constructional Details.’ 
Other papers read during the session were :—‘‘ Surveying,” by 
J. H. Kretser ; ‘‘ Rolling Stock,”’ by T. Wemyss ; and * Wireless 
Telegraphy,” by H. M. Wilson. The premium was presented 
by Mr. Percy Griffith, President of the Society of Engineers, on 
the occasion of the one hundred and twenty-ninth distribution 
of certificates at the Crystal Palace School of Practical. Engi- 
neering on Wednesday, December 22nd. It is being reported 
that this school is closed, and we are asked to state that that 
report is erroneous, and that, on the contrary, the school is being 
carried on as usual under the personal direction of its Principal, 
Mr. J. W. Wilson, M. Inst. C.E., M.I. Mech. E. It will com- 





mence its one hundred and thirtieth term on January 5th. 
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BRITISH PATENT SPECIFICATIONS. 


When an 4 tion is icated from abroad the name and 
qidress of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of apecifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date gwen at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








INTERNAL COMBUSTION ENGINES. 


99 531.. November l4th, 1914.—Two-stroke Cycie ENcine, 
Pp. W. Archer, 39, Bush-street, Middlesbrough. 

This engine consists of a larger diameter air compressor 
cylinder interposed between. two smaller diameter working 
evlinders. The three pistons are in one piece, and are suitably 
provided with packing rings. A key on the compressor piston 
prevents the pistons from rotating. A gudgeon pin passes 
through the compressor piston, and through slots in the com- 
pressor barrel, and each end of this pin is connected to the 
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erank shaft by a rod, The compressor supplies seavenging and 
cooling air to the working cylinders, which are separately pro- 
vided with a valve-controlled inlet for the combustion air. 
A valve-controlled air inlet A is provided at each end of the 
compressor, There are two main valve-controlled air outlets 
from the compressor and two similar auxiliary outlets. The 
main outlet B of one end and the auxiliary outlet C of the other 
are connected by a branched pipe to the working cylinder 
remote from the main outlet in question. In working each 
cylinder receives once in each revolution two blasts of seavenging 
air, the first coming through the auxiliary outlet and the second 
through the main outlet. December ist, 1915. 


AERONAUTICS. 


9287. June 24th, 1915..-MEANsS FOR MOUNTING PROPELLERS, 
Oesterreichische Daimler-Motoren A.G., Wiener-Neustadt, 
Austria. 

The tapered end of the engine shaft carries a bush A, the 
rotation and longitudinal displacement of which are prevented 
by a key B and a nut C. The hub of the propeller fits over this 
bush. The bore of this hub is partially coned and _ partially 
provided with teeth D to correspond with a conical and a toothed 
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portion of the bush surface. The hub is in two parts, one being 
the body E with an integral flange F, and the other a loose 
flange G. he flange G is provided with projections, which fit 
into slots H formed on the end of the body part E. The two 
flanges are by bolts J, which also pass through the boss of the 
propeller. A nut K and a locking plate L serve to hold the 
propeller and its hub upon the bush A.— December 8th, 1915. 


SWITCH GEAR. 


1612, February Ist, 1915..-IMPROVEMENTS IN OR RELATING 
TO ExLecrric SparK QueNcHING Apparatus, Alphonse 
Marie Maxime Goby, of 49, Avenue du Roule, Neuilly, 
Seine, France. 

This invention relates to apparatus for quenching the spark 
caused by breaking an electric circuit, of the kind comprising 
one or more electrolytic cells. ‘The device comprises a vessel A 
of glass or other material, which can be closed in an air-tight 
manner by a cover B. The vessel contains an electroyte, con- 
sisting of a solution of neutral phosphate of ammonia, pre- 
ferably saturated. The positive electrode is constituted by an 
aluminium plate C, and the negative electrode by a lead plate D. 

Separating partition E of some insulating material, such as 
ebonite, prevents the electrodes from coming into contact, and 
the partition is provided with orifices F for the passage of liquid 
to afford passage to the current from one electrode to the other. 
Wires H and I connect the electrodes externally. The device can be 
used, for instance, in accordance with the lower diagram on the 
left for continuous current. The self-induction coil is shown at 
J. The cireuit comprising the device K is connected across the 
ends L and M of the coil. O and P are line wires. At Q a switch 
is shown on the line wire P, the breaking spark of which has to 
he absorbed. When at the moment of breaking a strong 
current is produced, the energy of the current is transmitted to 


the device is discharged into the self-induction coil and produces 
a current in the opposite direction in its windings, so that any 
trace of remanent magnetism in the core of the latter disappears. 
The right-hand diagram shows the application of the device 
intended to absorb the sparks of a switch Q placed on the line 
wire P of a circuit through which an alternating current passes. 
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In this case, two of these devices are placed in shunt on the self- 
induction coil J, but connected in opposite direction, so that if 
the current passes in the direction of the arrows —shown in the 
diagram at the moment of breaking—it will be the device K 
that will absorb the energy of the breaking current, whilst if the 
current is in the opposite direction, it is, on the contrary, the 
device K! that will absorb the energy.-December 8th, 1915. 


TELEGRAPHS AND TELEPHONES. 


4345. February 19th, .1914.—-IMPROVEMENTS IN THE TRANS- 
FORMATION OF FREQUENCY OF HIGH-FREQUENCY ALTER- 
NATING CURRENTS FOR WIRELESS ‘TELEGRAPHY AND 
TELEPHONY, La Société Marius Latour et Compagnie, of 
22, Rue de Tocqueville, Paris. 

This invention relates to high-frequency alternating currents 
for wireless telegraph or telephone systems, and has for its 
object to provide means for the transformation of currents of 
n.f. periods into currents of (n + 2) /f periods. mn is any whole 
number and f refers more particularly to the frequency proper 
of the machine which is used for the transformation in view. 
It is known that in the case of an ordinary alternator the fre- 
queney proper corresponds to the number of revolutions per 
second multiplied by the number of pairs of poles of the alter- 
nator. The alternator which is used comprises a rotor with a 
single-phase winding, short-circuited upon itself or upon capa- 
cities, and a stator with two windings di-phased at 90 deg. 
This is shown diagrammatically in the accompanying drawing, 
in which B designates the single-phase rotor and A the di-phased 
stator. Let it be assumed that di-phase currents having a 
frequency n.f. obtained from any source are introduced through 
the terminals X Y Z into the winding of the stator A. 
The capacities C’ shown are for the purpose of eliminat- 
ing the self-induction of the windings at the frequency n.f. 
These di-phase currents having a frequency of n.j. give rise to a 


N°4345. B! i, 
Re: SR 


OR 














MTT 


rotating field, the speed of which is n.f. Therefore if the rotor 
rotates hypothetically at the speed f in the direction opposite 
to the rotating field, a current having the frequency (m + 1) f 
is induced in its winding. This single-phase current produces 
an alternating field, which may be decomposed into two rotating 
fields rotating in opposite directions to each other and at the 
speed (n -- 1) f with respect to the rotor. With respect to the 
stator, which is stationary, one of the two component fields 
rotates at the speed (n + 1)f — f = n.f., and combines its 
action, in the usual manner with the field of the stator having a 
frequency n.f., while the other of the two component fields 
rotates in space at the speed (n -+ 1)f + f = (nm + 2)f, and 
therefore induces in the di-phase windings of the stator currents 
having a frequency of (nm + 2)f. These currents having a fre- 
quency (n + 2)f may be collected at the terminals D’ B’ A’ 
after the capacities C’’, which, being combined with the capa- 
cities C’ C’, eliminate the self-induction of the windings of the 
stator for the frequency (n + 2)f. In this manner, while 
currents having a frequency n./. are introduced from the exterior 
through the terminals X Y Z, currents having the higher fre- 
quency (nm + 2) f can be collected at the terminals A’ B’ D’ for 
the desired purpose. These currents having a frequeney 
(n + 2)f may in turn .be converted into currents having a 


LOCOMOTIVES. 


23,569. December 4th, 1914.—Tuse Jornts For Super- 
HEATERS, The Vulean Foundry, Limited, Newton-le- 
Willows, Lanes, and another. 

The header A is divided by the wall B into saturated and 
superheated steam chambers. A stud C is serewed into a tapped 
hole in the division wall. Over the ends of a superheater element 

represented by the tuhe ends D D-~a bridge piece F is slipped 
and thereafter collars F are welded on to the tube ends. These 


COLLAL LOL LE 


LLL LA A A 


ez 





collars, as well as the nut for the central stud, have a spherical 
seating on the bridge piece. The collars are formed with wedge 
sectioned rings on their outer faces, and these rings when the 
nut is screwed up bite into soft copper rings surrounding the 
extreme ends of the tubes, and lying within rebates in the 
header surface. <A tight joint is thus secured without unduly 
or accidentally stressing any part..—December 8th, i915. 


PUMPING AND BLOWING MACHINERY. 


8003. May 29th, 1915.— Rorary Blower anp Gas Com- 
PRESSOR, M. Giittner, 38, Markt, Schmdlln, Saxe-Alten- 
burg, Germany. 

This device consists of a casing enclosing a rotary piston 
mounted upon an excentric shaft and formed with a slot within 
which there fits slidably a tongue, which is hinged to the casing. 
The surface of the piston is made slightly flexible by forming 
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beneath it a slot which in section is an incompleted circle. The 
inlet and outlet passages to the casing lie on opposite sides of 
the hinged tongue. The outlet is provided with a ball valve. 
The excentric shaft in conjunction with the tongue communi- 
cates a compound motion to the piston.— -December 8th, 1915. 


ORDNANCE AND ARMOUR. 


19,175. August 28th, 1914.—GuN-carriaGE, Sir A. T. Dawson, 
of Vickers Limited, Broadway, Westminster, London, and 
two others. ‘ 

This is a gun-carrying sidecar for a motor cycle. The frame 

consists primarily of two tubular triangles A A and B B, the 

third side of each of which is the axle C. The socket D carrying 
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the gun pivot is connected to the socket E by a tube F. From 
the socket D two members G H spring, and from the socket E 
two members JK. The members H J are connected together 





frequency (n +- 4) /., and so on, by the same method, either in 





the device, which is thus charged, with the result that the 
breaking spark is greatly reduced, the energy accumulated by 


another machine or in another part of the periphery of the same 
machine.—December 8th, 1915. 


at their ends and are fixed at this point to the engine bracket of 
the motor cyele. The member G is connected to the steering 
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head and the member K to the seat pillar. A vertical tube L 
descending from the. socket D is connected to a horizontal 
tube M springing from the socket E. At the junction of these 
two members a foot rest. N is attached, which rest is also attached 
to the point of junction of the members H J. The gunner’s seat 
is indicated at P, and an ammunition carrier at Q.—December 
Sth, 1915, 


MISCELLANEOUS. 


3041. February 25th, 1915.—Muners’ Sarety Lamp, John 
Davis and Son (Derby), Limited, and another, All Saints’ 
Works, Derby. 

The oil vessel A is serewed into the upper part B of the lamp 
and carries a ring C which is formed in one with pillars D and a 
gallery E. On this gallery there is supported an inner glass F, 
and fitting over the top of this glass is the chimney G. A re- 
tlector H depends from the chimney, and by its bent-over edges 


N°3,041. 


this reflector is connected to a plate J extending upwards from 
and fixed to the gallery E. The oil vessel, the gallery, the glass, 
the reflector and the chimney are thus all connected, and can 
therefore be readily withdrawn as one piece without disturbing 
either the outer glass or the gauzes.—December 8th, 1915. 


1684. February 2nd, 1915.—ImMPROVEMENTS IN ELECTRO- 
MAGNETIC AND Vacuum LuiFrers, Joseph Paul Charles 
a of 10, Division-street, Toronto, Ontario, Canada. 

This invention relates to improvements in devices for lifting 
steel plates and other heavy objects, and the invention consists 
in the combination of a vacuum cap and an electro-magnet coil- 

The objects of the invention are to simplify and cheapen the 

cost of manufacture of devices of the kind referred to, and gener- 

ally to produce a durable and efficient electro-magnetic and 
vacuum lifter. A is a vacuum cap made of any suitable material 
and being preferably of inverted cup shape, and having on the 


outer side at the top thereof the pierced lug B for lifting pur- 
poses. C is a flange at a point adjacent to the bottom D, 
Ki an opening for the passage of air, F is the core extending 
outwardly to a point even with the bottom of the cap. 
G is a nipple inserted in the opening E for the purpose of fasten- 
ing a suitable hose for the withdrawal of air from the cap. H 
is a magnetic coil surrounding the pin F and extending from the 
inner wall of the cap to a point adjacent to the outer end of 
the pin and having at its lower end the outwardly extending 
flange J. K are binding posts connected with the magnetic 


coil H, and attached to the outer wall of the cap A, and con- 
nected to the electric wires L leading from the source of electrical 
current, M is a rubber gasket encircling the cap A on the under- 
side of the flange C, and extending a short distance below the 
bottom edge of the cap for the purpose of taking up any un- 
evenness in the object to be raised, and thus prevent any inflow 
or escape of air under the cap A, the rubber gasket having at its 
upper end the flange N fastened to the flange C by the bolts 
and nuts O. P is a ring made of brass or any other suitable 
material, and encircling the gasket M and holding it in position 
on the cap A. In operation, the device is placed on the steel 
plate or other object to be raised and the electric connection 
turned on, causing the core or pin F to become magnetised, which 
magnetism is communicated to the wall of the cap, thus 
causing the whole cap to become a large magnet, and 
to draw down the cap to the level of the object and causing 
the rubber gasket to contract correspondingly, thus effectually 
sealing the cap and preventing the passage of air or liquid 
between the cap and the objects to which it adheres. i 
within the cap is then withdrawn through the opening FE by 
means of any suitable pump, consequently creating a suction 
which together with the electro-magnet causes the cap to grip 
the object firmly.—December 8th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially éompiled for THe ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply 


On each of three of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 10,578 /07.—Treating yarns, &c., with liquids. Yarns, 
fabrics in rope form, &c., are delivered to a treating vat through a 
pendular, universally jointed, leading pipe with an adjustable 
telescopic, delivery end piece which has an outlet usually at an 
angle to the pendulum. A channel may in some be 
employed in place of the leading pipe. ‘Thies, H., Germany, 
and Mathesius, W., Berlin. 

No. 10,712/07.—Furnaces. In a refuse destructor consisting 
of more than one cell, air is passed over the hot cinder in a cell 
filled with entirely or partly consumed refuse, and is supplied to 
the gases arising from the other cells. The hot gases may be 
used in air heaters, but are preferably used in a vertical tubular 
boiler, so that hot ashes carried along by the gases give up their 
heat without adhering to the surface of the boiler fittings. 
Provision is made for cleaning the various flues from above, the 
cleaning openings being fitted with a means for preventing the 
ingress of cold air, or the egress of hot gases when the scraper has 
been introduced as well as when it has been withdrawn.—Fried, 
A., Germany. 

No. 10,773/07.—Optical apparatus ; image inverters ; teles- 
copes ; lenses ; periscopes. ‘lo dispense with and replace the 
usual erecting prism in telescopes, &c., a pair of cylindrical 
lenses or their optical equivalents are so placed that their line 
foci coincide. An afocal combination reversing about a single 
transverse axis is thus produced. Optische Anstalt C.P. Goerz 
Akt.-Ges., Berlin-Friedenau. Dated July 27th, 1906. 


No. 10,953/07.—Cranes. Floating cranes, of the type employ- 
ing luffing rotary jibs, are mounted on rectangular pontoons so 
that the crane post is equidistant from three sides of the pon- 
toons, while the pontoon is balanced in some cases by a special 
form of balance weight. Bode, A., and Bottcher, K., Germany. 
No. 10,984/07.—Treating sewage, &c. The impurities that 
collect at the bottom of a settling chamber are passed directly 
into a second chamber for decomposition. Imhoff, K., Germany. 
Dated May llth, 1906. 

No. 11,251/07.—Bearings. A cage for ball hearings consists 
of a strip of preferably springy sheet metal, bent at right angles 
to form a number of grooves to receive the balls. The balls 
project through perforations in the strip. Sachs, E., Germany. 


No. 11,403/07.—Paper. A strong paper for making paper 
bags or for packing purposes, &c., is made by craping or goftering 
a web of paper in its wet state and subjecting it to pressure while 
drying, in order positively to maintain the crinkles and to prevent 
longitudinal extension or shrinkage. The pressure may be 
applied by means of endless felts which cover both faces of the 
paper web and lead it round drying cylinders or by endless wire 
webs, the wires of which are pressed into the paper and produce 
a second delicate goffering effect. The paper may be made 
sufficiently smooth for printing upon, and the drying operation 
may be assisted by passing the paper through pressure rollers. 
Lobbecke, G., Berlin. 

No. 11,413/07.—Extincteurs. The acid container is divided 
by means of a piston into two portions, of which one portion 
contains acid and the other portion is provided with a pressure 
generating device, which is brought into operation when the 
extincteur is to be used and forcibly ejects the acid in the first 
portion, causing it to be intimately mixed with the alkaline 
liquid in the extineteur. Graaff et Cie., W., and Mikorey, H., 
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Germany. Dated May 16th, 1906. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 15th, 1915 

AccorDiING to to-day’s estimate 86 deep sea steamers ar a 
under construction in American shipyards. Freight rates yj)... 
from two to seven times the pre-war rates. The pressure on 
shipping facilities has created a sort of a panic. ‘This year's 
estimate of ore production is 46,319,000 tons, while the estir,.:;, 
for next year is 55,000,000 tons. The probable advance jn «, t 
per ton will be Idol, In finished products premiums of from 
3 dols. to 8 dols. per ton are offered for early delivery. In 
cases pig iron for steel has been contracted ahead for from o1\.- ;., 
two years. Naturally but little munition business has }\.), 
placed. France is in the market for 500,000 tons of steel bars ;.,, 
shells. Russia wants to place an additional order for 65,000 ( 
rails, There are urgent inquiries for billets, rods, wire, and , 
iron for export. The orders for the week on domestic acec,, 
amount to 60,000 tons, on which all sorts of premiums 
offered. It is useless to quote prices of finished or semi-finis|,, 
steel products. A production of 40,000,000 tons of pig iron 
365 days is a possibility. At the present rate of expansion «| 
the iron and steel producing capacity of the country for 14) |; 
will be absorbed by mid-winter, provided the business is acce)i 
Post-war reaction is not as apprehensively feared as it was 1\ 
months ago, since it is now rather confidently anticipated t}\, 
the termination of munition demand will be largely compensa. 
for by foreign and domestic requirements of magnitude { 
restorative purposes abroad and expanded necessities at hwo; 
The ocean transportation problem can be more readily dispos: 
of by the re-entering into transportation service of several tho: 
sand now idle or cOmmandeered ships. The restoration of 1| 
international equilibrium through transportation and trade w |! 
for a long time engage the energies of this and other nation 
Immense shipments of war material will be despatched 
Russia through the Panama Canal, on which intense night a1 
day work is being rushed. Copper exports for the past ni: 
days have reached 15,444 tons, The total for December wi\| 
exceed all records. ‘The mines are yielding heavily and pr. 
duction is increasing. Producers believe 20 cents will be mai 
tained through the coming dull season. The larger domes:: 
consumers can remain out of the market for some time. The: 
will be an abundance of copper for all calls. A good deal 
copper loaded on cars at various points awaits ocean shippin 
facilities. 
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ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 
Chester House, Eccleston Place, S.W. 


ORDERS. 
For week commencing January 3rd, 1916, by Lieut.-Colonel C, |: 
Clay, V.D., Commandant. 

Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 

Monday, January 3rd.—Sections 1 and 2, Technical ; Section 
3and 4, Squad ; Signalling Sections and Recruits. 

Tuesday, January 4th.—School of Arms with 
Corps, 6.0 to 7.0 p.m. 

Thursday, January 6th.—Sections | and 2, Shooting. 

Friday, January 7th.—Sections 3 and 4, Technical ; Seetion 
l and 2, Squad ; Signalling Sections and Recruits. 

Officer of the Week.—Monday, January 3rd, 1916, to Saturday, 
January 8th, Mr. L. C. Hughes Hallett. 

Platoon on Duty.-Monday, January 
January 8th: No. | Platoon. 

Platoon on duty to provide a piquet for headquarters of one 
N.C.O, and three men, and also one N.C.O. for instructing 
recruits, 

Sections for Technical parade at Headquarters, 
Electrical Engineers, 46, Regency-street, 8.W. 

Sections for Shooting parade at Miniature Ranges. 

Unless otherwise ordered, all Parades at Chester House. 

Members who have not yet been measured for uniforms must 
call at Samuels Brothers, Ludgate-hill, as soon as possible. 
Payment for uniforms to be made to the Adjutant. 

Kk. G. FLEMING, 
Company Commander and Acting 


Headquarters : 


Architect 


3rd, to Saturday, 


London 


Adjutant. 








Roap Boarp.—tThe oflices of the Road Board have been 
moved from Queen Anne’s Chambers to 35, Cromwell-road, 
8.W., two minutes from South Kensington Station. ‘Telephone ; 
4136 Kensington. 


British Inpustries Farr.—The Board of Trade has now 
completed the arrangements for the holding of a British Indus- 
tries Fair at the beginning of next year on lines similar to thos» 
which characterised the fair organised by it at the Royal Agri- 
cultural Hall, London, in May of this year. The fair, which 
will be opened on Monday, February 21st, and remain open until 
Friday, March 3rd, 1916, will be held in the buildings of the 
Victoria and Albert Museum, South Kensington, London, 8.W. 
Only British manufacturers engaged in the following trades, 
viz., china and earthenware, glass, fancy goods, toys and games, 
stationery and printing, will be permitted to exhibit. Ax before, 
admission to the Fair will be by invitation of the Board of Trade 
alone, and will be restricted to bond fide buyers for the trades 
concerned. 


A THEATRE For War Workers.—Lord d’Abernon has 
frequently expressed the opinion in public that to obtain the 
highest efficiency for industrial workers it is necessary that 
rational recreation and relaxation should be provided, and to do 
that employers should make every endeavour to organise, upon 
a broad basis, the recreation resources as well as the manufactur- 
ing facilities. In view of this opinion, it is particularly interest - 
ing to find that the Vickers Company has built a modern and 
attractive picture and variety theatre in the neighbourhood of 
one of its very large works. It is to be hoped that other great 
employers will follow this enterprising example. Canteens are 
already provided in considerable numbers, but the addition of 
suitable places of amusement must necessarily assist very 
materially in promoting the welfare of the workers. 
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N otice is Hereby Given, that 
LN the cane en heretofore cebaing between us 
the waders JOHN (p BULBLE E, J AN DFORD 

WYLDE, ROLD GO Y HALE, carrying on business 
as ae at 106, Bang Vistoria. strect, London, E.C., and 
Deverell-street, Great “eos 5 5S vere a style or 
firm of Bilbie, ‘Hobson and Co been DISSOLVED, so far 
as concerns Harold Godfrey Hale a4 ae pain as and 
from the 3lst day of December, 19 ¢ Business will be 
continued under the same title as th. by John ate 
and James Sandfurd Wylde. All debts due to and Sarees gs by 
the said firm will be received and pen oe Dated ti 





2th day of November, 1915. HN . 
AMES 8. WILDE. 
818 H. G. HALE. 








PATENTS AND DESIGNS ACTS, 1907-1914. 
AUTOMATIC VENDING MACHINES. 


The Proprietor of British Letters 
Patent No, 635 of 1912 is prepared to SELL the PATENT 
or to LICENSE British Manufacturers to work under it. 
It relates to an improved construction of automatic vending 
machines adapted to deliver nuts or other material in bulk, in 
measured suse. 

38 :—BOULT, WADE and TENNANT, 

11i and 112, Hatton-garden, 
London, E.C. 


(wyetal Palace School of 
ee eae HE 
Prixcipar LSON, M.1.C.E. M. Inst. Mech.E. 


A 





The new Pe wit commence on nyeceeee Sth. New 
students attend at the School on January 4th, between 10 and 
1, for Registration. Prcspectus sent on application to —" 


Princi pal. 


eroplane Draughtsman 
beh ED for Lincoln. Give references, experience, 

age, ae ry. No one on Government work need apply.— 
Apply t ba your nearest Labour Exchange, mentioning this paper 





[raughtsman, with General 
imechanical experience, for large factory in South Wale s. 
— vis some apy in on. Govern erection of plant 
preferred. No one en, vernment work will 
employed. —Apply to your pd r Exchange, stating 

age, experience, afd salary required, auutlaaing his paper 
and No. A129 No. A1290. 


Wanted, Machine Shop Fore- 


mesati MAN, ravens is Ib. anata one ee - 
achinery preferred. 8, per rhe _ nus, 
8.W. district. No AF... ood, wage "engaged on Government 
work will be employed.—Apply to ‘our nearest Board of 1: 

Peon” Exchange, oontionts ng “The Engineer” and number 








raughtsman, Experienced 

ti 7’ roof and general vagina 0 work, DESIRES 

ENGAGEMENT. Over military age.—Address, P810, 0, ngi- 
neer Office, 33, Norfolk-street. Sorand, W.C. 


isengaged.— Wanted by Prac- 


TICA _. Sy yr fegkeier steel, and brass, up to 
date in every detail a’ of the f 
business, POsITION as POREMAN or FOUNDRY MANA- 
GER; over military Age. aan iy 863, Engineer Office, 33, 
Norfolk-street, Strand, W 863 » 





FOR SALE. 


be: Comp. Hori. Corliss Cond. 


ann by Ruston Pro tor; 20in. and 35in. cyls., 42in. 
-— Comp. Hori. Corliss wytehe i erEE, by Yates and 
Thom, ea aha 25in. cyls., 3ft. 6: 
Cross Co Hori. DRO VALVE. "and Corliss COND. 
ENGINE, m2 ‘Marshalls, 15in. and 25in. ceyls., 2ft. 8in. stroke. 
Automatic Hori. ENGINE, by Robey, 20in. cyl., 2ft. 6in. stroke. 
100 B.H.P. conan 's GAS ENGINE and SU CTION PLANT, 


eto igniti 
B.A. = National GAS ENGINE and SUCTION PLANT, 








Young Mechouieal Fitter, 


married, ineligible, experienced as foreman 
tive sheds and erection wor , SEEKS POSITION “ABROAD 
at once. Good testimonials’ from abroad —Address, P800, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P6800 5 


A¥ Large | e Firm ot Kngimeers in 


A pheni for a youth of food 
as PREMIUM “PUPIL th 











Wanted, Working Foreman 


FITTER, for Girder and Satins Steelworks in 
State tired. full particulars of previous 


South of England. 
No person already engaged 


experience, and salary 
on Government work will ed.—Apply to your nearest 
Board of Trade Labour Mechauae mentioning ““The Engineer” 
and number P8065. 


irm of Manchester Engineers 
(Government controlled) REQUIRE FOREMAN for 
Department (40 men) manufacturing lron Valves, Pumps, Air 
&c. State fully age, wages, and experience. No 








TO STREL CONSTRUCTIONAL CONTRACTORS. 


St. Pancras Perot Council. 

ELECTRICITY DEPA MENT 
EXTENSION OF POWE SE. 

TENDERS are invited for Sree ooNSTRU CTIONAL 


WORK. 
Drawi may be inspected at 57, Pratt-street, Camden 
Town, N.W., on and after the 20th inst. 


Specifications may be had on payment of £1. 
Tenders must be submit to the endocsiqned, endorsed 
“Tender so Steelwork,” by noon on M ay, the 10th 


January, 19) 
The Counell do not bind themselves to accept the lowest or 


any Tender. 
c. H. F. BARRETT, 
Town Clerk. 
Town ian, Pancras-road, ‘ 
__l4th December. Tels 860 


coat Engineer- Assist- 


UIRED in Estimating Department. Must be 
capable of c: Seas strains and stresses. No person already 
employed on Government work or residing more than 10 miles 
away will be engaged.— Write to D. L.,c oJ. G. King “isla 


10, Bolt-court, Fleet-street, E.C 
ron Foundry Assistant (for 


Government controlled establishment), experienced in 
Pattern-making, Cupola practice, and Metallurgy desirable. 
Apply, with record of experience, age, salary expected. No 
person already engaged on Govt. work will be employed.— 
Apply to your nearest Board of Trade Labour Exchange, 
mentioning ‘* The Engineer” and number P807. 


anager Wanted for Engineer- 
ING Works in East Coast of Scotlana, scoploring 
about 350-400 hands, doing Heavy Engine and similar Work 
Must be good all-round six o'clock man, well up in modern 
foundry and machine shop practice.—Address, stating age 
and experience and salary required, and send testimonials, 
DOUGLAS and GRANT, Kirkcaldy. 821 a 








person already employed on Gorersmen My will be e ed, 
—Apply to your nearest Board of ur Kxc! e, 
ing “The Engi "and number 847, le 








Head Foreman Wanted for Iron 


Foundry in West of Scotiand, employing about 300 men. 

Must be thoroughly poms in mixing of metals and the 
most modern methods in regard to loam work, castings for high 
hydraulic pressures, and machine moulding. Must be pro- 
gressive and able to handle men. State age, See 'y 
required. Applications will be treated confidentially. No 
—- already engaged on Government vse fe ee be employed. 
pply to your nearest Board of Trade Labour Exchange, 


—— oning * The Enginser.— and number a0. 
W anted, a mead pe Clerk- 


ASSISTANT in the Office of the i and Sur- 
veyor to the Rural District Council of Ch 
given to one able to undertake the of new 
uader the Council's Bye-laws and using own bieyele. Appli- 
cants must be ineligible for service in the Army or Navy. 

Applications in writing, statin ng proctase experience and 
which must include travelling Leeernees, | to be 





> tential 





, the course to include 
2004, 





Works and _ dress, , Engineer Office, 33, 
Woes ad Da Sud We. a ea 2004 & 
‘ 
ngineerin il. — Hirm 
Ante se eg ees ate 


vAcANCY, varied classes of work done, ee a 
opportunities mium moderate.—Address, 
33, Norfolk-street, Strand, W.C. 


The Borough and 


Pp upil. 
terworks meer of m has a VACANCY 








Fe for a PUPIL.—Ad TOWN HALL. 2016 & 
A M.1.C. E., A. M. I.M.E., 
LE.E., and Stud. LC.E. 
TUITION. , conmEstO NDENCE and ORAL. 
Not less than $0 comme <n ee it exams. 
PENNING’ NS “Taiversit E ‘tors, 


254, OXFORD-ROAD CHESTER 
AERO. and AUTO. ENGINEERING and DESIGN. 


A M.1.C. E., | Stud. Inst. WC: E., & 
e A.M.I.M.E. EX —A 
A.M.I.C.E., A.C.G.L, oe ‘for the: = -< Gorrespoudence 


yaescat the greatest SUCCESS ; only ae; ee in the last 12 
d for book- 


sen 
jet. -Address, 514, ‘engineer Office, 33, Norfolk-st,, eee” a 














nst. U. #i., inst. Mech. H.,and All 


ee EXAMS. — aa 


COACHING by _ Practical Engineers. LC.E. successes 
out of 302, two Bayliss Milage =r Accessit.” Pens 
features for foreign candida’ Write for booklet, &c. 


Address, P700, Engineer Office. 33, Norfolk-street, Sse Ww. C 








—* required, w 

sent to Mr. J. DEWHARST, Waterloo-iane, , not 

Tater than the 10th January, 916. 857 _ 
anted Immediately, First- 


class TOOL MAKERS, TOOL TU NERS, ane 
MACH i NIST, C UTTER GRIN DER, for 
work in Sheffield ; also an experienced MILLW RIGHT. or 
maintenance of plant. Highest wages and permanent job is 
offered to good men. No man on Government work need a apply: 
State age, experience, etc. etc.—Apply to your nearest 
of Trade Labour Exchange, mentioning * The Engineer” and 
number 
equired Immediatel y for Gold 
Producing Mine, West Africa, FIRST-CLASS FITTER. 
Salary 20/- per shift.—Address, with copies agape stating 
age and oe to 827, Engineer Office, 33, Norfolk —— 
5 = 





equired Immediately for Im- 
YRTANT Railway in North China, CIVIL ENGI- 
NEER with good railway experience. Three years agreement. 

lary £350, £400, £450 per year respectively. First-class fare 
out and home; free unfurnished quarters. Necessary pass- 
ports will be arranged.— Applications to be made by letter only, 
stating age, full particulars of experience = copies of testi- 
meals s, and whether single or married, .Z., care of 
J. W. Vickers and Co., Ltd., 5, Nicholas- eng London, ao 

A 





Re uired Immediately for Gold 


Strand, 
A M.1. Mech. E., Age 42, Re- 


QUIRES RESPONSIBLE POSITION. Holder of 
engineering diploma, trained also as civil engineer. In charge 
* — works for past 15 years. ne references. Inspec- 





Representation Wanted in Glas- 
W district by a Sheffield Firm manufacturing shear 
blades and pe nse ead Must be by an office or agent with 
and steel works, &. 


sound ron 
— Address, P813, feaineer Office, 33, Norfolk-street, eet. 


ENGINEERING FIRMS, 


in sound condition, rami igo fair profits, and 
wanting active partners with capital, also 


ENGINEERS with EXPERIENCE and 
MEANS 











desirin, rtnershi 
are req ate « Te with 


WHEATLEY KIRK, PRICE AND CO., 
46, bet eer ay ae. EC. 
, Manchester ; 
26, Collingwood-street, Noncastle-on: Tyne. Spl 3005 











output, agen 
or dies vacancy pico ime v a, P98 Engineer Office, 
, Norfolk-street, Strand, W.C P796 


(Japable Mechanical and Electri- 


CAL ENGINEER, sound technical knowledge and large 
commercial experience home and al ESIXES RESPON- 
SIBLE APPUINTMENT.—Address, 861, Engineer Uffice, 33, 
Norfolk-street, Strand, W.C. 861 » 








ng Mine, West Africa, TW’ ELEC- 
TRICIANS, 4 es age 3-phase installations. —Address, 
with copies testimonials, stating NS perience, ana salury 
eT , to 828, Engineer Office, 3 Notfolk- street, Suzend, 
C. 8 


Vertical Ou Engines (‘I'wo-c ges 
Principie).—Ex DESIGNER —— who 
has a practical knowledge of Two-cycle Paraffin and Crude 0: 
Engines for marine pot — purposes. Excellent 0; fae 
tunity for first-class m: ge peewee o 3 








(ivil Engineer (42) Seeks More 


RESPONSIBLE POSITION, Lome or France. 22 years’ 
experience all branches (including mining, bering, and cottage 


, P793, Engi- 
neer Office, 33, Norfolk-street, Strand, Ww. o P799 » 


pee ae Manager, ot Good 


rapes OPEN TO EN AGEMENT ; experienced 
and Elestrical and 














subject. Applications mill ye 5 telated wt 
person alreac y empluyed on Government pn 8 will be en; engaged 
—Apply to ) oer bearest Board of Trade Labour Exc’ nge, 
e E 








“aod number 774. 
orks Man er Required by a 
Government o—_ ied Firm of Marine Engineers fen 
Shipbuilders on Sout ht Coast, employing about hands. 





Good opening for of good and 
having experience -y eed Machine Tool ae and 
works organisation. Only those paving orenoeey held a 
sitnilar appointment need apply. Age about 40 years. Could 
have pe ial sere on pro ng satisfactory if desired. State 
hie salary required. oo ddress, 635, Engineer ,Office, 
»_X Norfolentree Strand, W. 633 a 








~” 
anted, a Good General 
DRA AUGHTSMAN for Works Department of a large 
Munition Works. State age, salary expec’ and when free 
to start. No gperson already eopaged on Govt. work will be 
cimployed.— Apply to ont nearest of Trade Labour 
Exchange, “The ” and number 849, 








anted, Draughtsman, having 

Machine Tool experience and preferably a won 

of Small Tools, — Bence ai e ngaged entirely upon War Office 

Md oy Ro an 8 already emp! none on CF ge werk will 

age, experience, and sa. requ -_ 

Apply to your nearest f Trade Labour Exchange, 
mentioning “The Engineer” ant B= 478. 


A North-Hast Coast Firm Have 


YAgsnome for JUNIOR DRAUGHTSMEN accus- 
\omed to Structural controlled. No 
! porea age mag own on Government work will be engaged. 

\pply to our uearest of ‘trade Labour Exchange, 
ne ntioning * The Kngineer” and Somber 839. 


]rau htsman Wanted, Accus- 

TO to Motor Car work. Prelerense given to men 

ineligible for Army or enlisted under “ Derby” scheme. No 

person already employed on Government work will be eugaged. 

to. ye age, experience, salary required and when free. —Apply 

0 Bn nearest Board of Trade — Exchange, meutiouing 
he Engineer” and number 804 


])raughtsman Wanted tor General 

Work. bee ay e of Vacunm Plant and Chemical Engi- 
he eps an advant: ut not essential. State experience, age, 
su Salary required. No person already engaged on Govern: 
rent work will be engaged. —Apply to ens nearest . Pet 
ea eae pabour Exchage, “The 




















wide 
aan experience in yoy and Gouthare works) — 
Address, P806, Engineer Office, 33, Norfolk-street, Strand. iad 0. 





[echanical Engineer and 
yt Draughtsman (28) DESIRES SITUATION. Experi- 
enced munitions, motors, loco. and hydraulic, jig and teo) 
designer, both technical and practical. Could design attach. 
ments and fit up works for H.£. shell production.—Address 
P812, Engineer Ofhce, 35, Norfolk-street, Strand, W.v. P812 * 


echanical Engineer, Twenty- 
FOUR years’ experience shops and vet gee fiesh 
ENGAGEMENT end of May. Leaving sition on 
South American a ay six and a hal ms ‘or private 
ee ee 794, Engineer Office, rol Norfolk-street, 
Strand, W.C. P794 B 


Rap pid Production of Shells.— 


College trained engineer with 15 years’ works, desi ns 
aua commercial experience, has just relinquished charge o: 
large shell factory and SEEKS KE-ENGAGEMENT. fluent 
linguist, 37 years of age, fen tery for the Army.—Address, 
P7s?, Engincer Uffice, 35, Norf k-street, ‘Strand, WL. I P797 6 








ussian Engineer, Ww ith ith German 
college training und 1 ars’ 
experience in England, SEEKS ‘Post TION as MANAG ER or 
at mchomgge ges VE. Fluent ary ge French and 
German, 37 of age, ten Ge hi ress, £798, oe 
Office, 33, Noifolk- stieet, Strand, W.C. 


V ertical Semi- Diesel U:l Engines, 
two-stroke. Advertiser has expert knowicdge, has 
ae an design, carried out tests on powers from 6 B.P. 
220 H.P., has had large practical experience, and can 
guarantes his results. No ee needed.—Address, 
"804, Engineer Ottice, 33, Norfolk-street, Strand, W.C. P8045 


‘ 

W orks Manager or Heaa Fore- 

MAN DISENGAGED, 20 years’ experience, machine, 

fitting, and erecting shops, steam, gas, semi-Diesel oil engines, 

and general engineering; modern methods, excl. refs.— 

Address, #808, Engineer Office, 33, Norfulk-street, shire, W.c, 
B 














J unior Draughtsman Requires 
WORK, preferably London; 3 years shops, 2 years 
drawing-office, certificated engineer one year’s study. Neutral. 
Used to structural work, cranes and general engineering work. 
—Address, ‘* Z,K.169,” c/o Deacon’s, Leadenhall-street, 
B 





Wanted. Good Second-hand 


STEAM TRAVELLING CRANE, for ‘ase a l-ton 
grab bucket at 35ft. radius.—Address, MUSKER 1 are: 


cross, London. 


W anted, Hydraulic Accumu- 
LATOR PUMPS and PRESSES. State size, price, 

and working pressure.—Address, 756, Engineer Uffice, 33, 

Norfolk-street, Strand, W.C. 756 ad 


Want anted, Modern Suction Gas 

ENGINE and PLANT, — Rape to dynamo, 
about 20 kilowatts, 110 volts. Must n gi condition.— 
Address, 474, Engineer Office, 33, N eitholae, Strand, a, C. 


anted, Une 250 H.P. Gas 

EN GINE, or 200 H.P. ditto; also one 150 K. W. 280 volt 

D.C. DYNAMO, or 120 K.W. 240 volt ditto; uew or reliable 

second-hand ; guod delivery. = Sonsulting Engineer, 5 page 
212,, Shaftesbury-avenue, London P816 











4B eg Robson GAS ENGINE and SUCTION PLANT, 


eto ignition. 
ori. Worns- aeiven Steam HAULAGE WINCH, pair of l6ina. 


cris, 10in. stroke. 
Worm driven HAULAGE WINCH, air of 12in cyls., 9in. stroke 
Wo; sey ie DUPLEA rUMP, 12h. x 184in. 
x Torin. x 18in., fitted. 
Hoci. Worthington DUPLEX PUMP, lin. x 8$in. x 10in. 
JATALOGUE of Stock MACHINE, 2-3000 Lots, free 
on application. nspection invited. 


HOS. W. WARD, ALBION WORKS, 
Tel: * Forward. ee aa " §pl4101 SHEFFIELD. 


ELECTRICAL PLANT FOR 
SALE. 


450 K.W. Compound~ -wound Generator, 230 volts, D.C., 
60 r.p.m. ‘3 magnificent machine ; together with switch- 








boards. 

Two 50 ae Comp d-wound G tors, 230 volts, 
D.C., 320 r.p.m. 

350 K.W. Generator ay the G.E.C., 220 volts, three phase, 
50 cycles, 158 r. 


300 L “A Generator, "2400 volts, three phase, speed 300 
.; by the Westinghouse Company. 

130 H ip, 500 volt, D. C., series-wound Heulage Motor, with 
interpoles, 540 r.p.m. ; complete with Drum Type 
Controller by G.E.C. 

A'so a number of smaller Motors, and all descriptions bon 
Electrical Plant. 


_JOHN F. WAKE, DARLINGTON. 
For Sale :— 


— Spe ‘ey new lin. STEAM PIPLNG, screwed 
ket 





sore. a 2sin. DITTO. 

One 10in. SCREW CUITING LATHE, with léft. gap 
bed to swing Min. 

One large Hand FLY-WHEEL PRESS, with Sin. screw, 
about 6ft. high over all. 

One belt driven BRICK PRESS, by Johnson, of Leeds, 
capacity 10,000 per day. 

Three belt and mar ve SCREW PRESSES, with 
plates 3ft. x 2ft. 

One HYDRAULIC pine with 10in. diameter ram, 
about 5ft. 6in. stroke, table 4ft. 3in. by 2ft. 8in., with 
set of Hand Pumps lin. and Ijin. rams. 

One HYDRAULIC PRESS, table 3ft. 8io. x 2ft. 44in., 
llin. diameter rain x 10in. stroke, with Hand Fumps. 


GEORGE COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 769 « 


rs Sale, Climax Belt- driven 


a COMPRESSOR, by Sinreinaien, capacity 364 cubic 

free air SOR, gone also one Ingersoll Stéam-driven AIR 
COMPRESS ity 285 cubic feet free air per minute.— 
RIDDEL 3 Bo , St. Enoch-square, Glasgow. 842 « 


or Sale, Comparatively New 
high “Anglo-American” type PLANING 
MACHINE, oe plane 24ft. long, 3ft. high, 3ft. wide; two Tool 
Boxes; motor driven; cutting s) t. per minute, return 
my ea minute. Complete as fixed with ail accessories ek 
e tool. Blue print and ifi on app - 
JOSEPH PUGSLEY, Lawrence-hill, Bristol. 840 « 














Fer Sale, Evaporator, Vertical 
TUBE, TRIPLE EFFECT, 


with heater, condenser, feed and extraction forane. 
—_ has seventy-five lin. bore Ba = tubes, 14 gauge, Br 
, in gun-metal tube-piates, giving 757 square feet heating 
rface, The heater has forty-eight lgin. bore copper wubes, 
14 gauge, 1é6ft. 5in. long, in cast iron tube-plates, arranged for 
12 passes, giving 360 square feet heaving surface. The whole 
ae By from the Kestner Evaporator and Engineering 
, Ltd., to concentrate sugar ben Saray and erected in June, 
1913, The apparatus a never — used, except for the 
purpose of testing it. No guarantee as to its suitability for 
= = ae purpose will be given by the present vendors. 
AP 


FAIRRIE Se 6O., LID., 
253, Vaurhallteads Li Liverpool. 803 
For, Sate, Hydraulic Accumu- 
ATURS and PUMPS, also PRESSES, suitable for 


snell work and gun-cotton pressing —_JUHN F. GASKELL, 
Scott-street,Hul!. Telephone: 437 Central. 757 « 








W anted, Powseial Second-hand 
Double-headed SHAPING MACHINE, about 18in. 

stroke or larger.—State maker, where seen, and ‘lowest price, 

to 864, Engineer Office, 33, Norfolk-street, Strand, W.C. 864 F 





ie Sale, One Turbo Alterna: 


TOR, — 50 cycles, 1500 —, = re. LS. with 
ds air pumps.—R. BOTHAM 
and CO., Ltd, oan. 768 c 





Wanted, with or without Imple- 

MENTS, STEAM PLOUGH ENGINES. Open pur- 
chase set, or one odd engine. Full particulars and lowest cash 
terms.—Address, 713, Engineer Uffice, 33, Norfolk-street, 
Strand, W.c. 713 ¥F 


bevel Gear Generator.— Wanted, 
Modern GEAR GENERATOR, suitable for Cutting 
Bevel bebe” with a maximum circular pitch capacity of 
approximately 0.750in.—Reply, giving full particulars to S$. 
SMITH and SONS (M.A.), Ltd., Central Works, SS 
F 


Hysmarse Accumulator Wanted. 


er 30 to 50 gallons; pressure 15001b. per sq. inch. 
full cbatticulars, and where on view to 
Ge PR TERS and CO , Ltd., Slough. P809 F 


ocomotive.— Wanted, Immedi- 
ATELY, a good SECOND-HAND LOCOMOTIVE, 

suitable for works sidings, preferably — a, 12in. to 14in. 
cylinders, Sft. ran wheel loaded weight 18 to 20 tons. 

ror must be to give meager for full PB a che mor 

0. > 1 Apply. , giving particulars and 

pre delivered Birmingham, to KLECTRIC SUPPLY DEPT., 

4, Dale End, Birmingham. 800 ¥ 























Fer Sale, Marine Multitubular 
— 13t. 6in. diameter by 10ft. 6in. long, 3 fur- 
uaces,- heating surface 1567 square feet, Lloyd's certificate 
180 Ib, W.P., built 1906 ; splendid condition. May be seen any 
time. —Apply, SMITH’S DOCK CO., Ltd., Pontoons Depart- 
ment, North Shields. Tlo e 


Fer Sale, One Good Second-hand, 


12in. cylinders, pike coupled STEAM LOCOMv- 
TIVE, 4fc. 8$in. gaug 

One 5-foun STEAM TRAVELLING CRANE, in excellent 
condition, ready fur work. 

One Ditto 3-Ton, all motions by steam, 80 Ib. pressure. 

2 NEW STEEL qDOCBLE SIDK-TiP WAGUNS, 27ft. 
cubic capacity, 24: wey never been used. 

22 Tons STEKL PLAN E RAILS, 50 Ib. per yard, 30ft. 
lengths ; never been used. 

60 mu S.C. SIDE-TIP WAGONS, 44 yards capacity, 4ft. 84in. 

uuge, all in first-class conditiu: 
Katetee, BSS, Engineer Office, 33, N orfolk- street, —, W.C. 


Fer Sale, One 








30-Cwt. ia. 


STEAM CRANE; seen at Hull. 
Une 3-Ton ditto ditto ; seen at Birmingham. 
One 5-Ton ditto ditto ; seen at North Wales. 
RIDDEL and OU., 4v, St. Enoch-square, Glasgow. 84 « 








Reversing Engine Wanted, 

about 15 H.P. — be in first-class diti 

type, maker’s name, particulars, and lowest ie 
Address, 777, Engineer Omice Ss, =e cngorae ciabamatag Ww. a 


(jundall Gas Engine For Sale, 


0 B.H.P.; in very good ee, Price £45. Lae I. 
RHODES and STRINGER, 37, Manor-row, Bradford 


For Hire, Pumps and Well- 

BORING TOOLS for Contrictor’s ag Wells, &c., 2in. 
to 24in, diam.—R. RICHARDS and CO., 5 wes Ground 
street, London, S.E. Telephone No. 978 op $22 6 











SMALL ADVERTISEMENTS, 
SITUATIONS, FOR SALE, &c. 
Pages II., III., LXIV. 


Numerical Index to Advertisements, 
Paer LXI. 


Subject-Matter Index to Advertisements 
Pacer LXIII. 
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Theodolites, 


SECUND-HAND. 
"S, 338, High Holbern, W.C. 
“Ta Gray’s Inn-road). 


For Sale, Levels, . 


eaaeree 2 on eg SECOND-HAND. 
olborn, W.C. 
fo we >t Gray's Inn-road). 2005 ¢ 


Fer Sale, Une izin. Stroke 


wy eae MACHINE and One 6ft. Butt 
Me LANING MACHINE; m London district.— 
RIDDEL and CO., 4, St. Ge Ba Glasgow. 


843 G 
F or Sale or Hire :— 
ELECTRIC MOTOR and STARTER, #0 
‘ x ONLY SLIGHTLY USED. 


For Sale, 


enaeres NSTRUMEN 








B.H.P., 


iT 
AC LIFTING T. LE. 
LARGE STOCK OF ‘BOREHOLE LINING TUBES. 


A. C. POTTER and CO., 
Lant-street, Borough, S.E. 


' °-_ 

Fer Sale, Owing to Electrifica- 

TION of plant, Marine Type ENGINE, by Yates and 
Thom, Ltd. A first-class Veriical Compound “Condensing 
Steam Engine, with cylinders 20in. and 36in. diameter, 3ft. 6in. 
stroke, the former having automatic cut-off piston valves, and 
the latter a slide valve, constructed to drive 450 I.H.P., hav.ng 
fly rope pulley, 18ft. diameter, grooved for 13 a ljin. 
diameter, and pone gee about 135 tons; also all lubricators, 
knock-off valve and gear, indicator gear, relief valves, barring 
engine, staging, casing, cylinders, and casing fly-rope pulley. 
Steam’ pressure 100/b.—Address, 726, Engineer Office, 33, 
Norfolk- street, Strand, W.C. 72 « 


Fer Dale :— Pair Horizontal 


WINDING ENGINES, 42in. cyl. x 6ft. stroke, Cornish 
ag: eg and —— patent cut-off gear. Drum 20ft. dia. x 
ft. 2in 

Pair WORM- GEARED CAPSTAN ENGINES, Qin. 
12in. stroke, 2 drums 3ft. dia., 4ft. 9in. long. 

Pair CAPSTAN ENGINES, cyls. 7jm. and lin. x 9in., 
worm-geared to drums. 

Two SINKING HOPPITS, 4ft lin. dia. at top, 3ft. din. dia. 
at bottom. All in excellent condition. —R. H. LONGBOTHAM 
aad CO. Ltd , Wakefield. 789 c 


— 
‘or Sale, Plant at Tilbury 
DOC es —About 1500 Tons CAST IRON KENTLEDGE 
BLOCKS.—Ffor particulars and conditions of sale apply 
CHIEF ENGINEER, Port of London Authority, 109, Leaden- 
hall- street, London, E.C. 837 c 


or Saie, Portable Pneumatic 
RIVETING PLANT, petrol-driven compressor.—For 
eae address P815, Engineer Office, 33, Norfolk- —- 
Strand, W. 


Fee. Sale, Shipyard | Plate- Bend- 


ING ROLLS, a 6in.; belt driven. Excellent order. 
ARING MACHINE, for in, eaten, 
double-ended ; 


Doubieenaed P PUN {CHING MACHINE. 
RORIZO ged ~ ‘pepe MILL or LATHE, 10ft. dia. face 


plate, = 35ft. | 
Als ADIAL “DRILLS, LATHES, & 
RRAY, McVINNiE Fy CO, 
Moss- road, Govan, Glasgow. 


For Sale, Steam Hammers, One 
15-ewt. by Tannett Walker, and one 5-cwt. Davis and 
Primrose. —THUMAS JOHNSUN, Prescott-street, W _ 


Spl 3049 








cyl., 











PUNCHING = ;~- 


Ltd., 
833 c 








‘or Sale, Superior Hyaraulic 
FORGING PRESS, by Berry, of Leeds ; ram 15in. diam., 

1500 Ib. pressure.—RIDDEL and 6O., 40, St. Enoch- — 
Glasgow. le 


eh 2 a | 

‘or Dale, ‘wo Allen’s Com- 
POUND ENGINES, each 116 H.P., 390 revs., cylinders 
llin. and 15in. by 7in. s' troke, direct-cou upled to Allen’s Com- 
pound bie 4+-pole, 70 K.W., D.C. Generators, 110 velts, 636 
amps. One Willans and Robinson’s 3-crank Compound Central 
Valve ENGINE, 570 H.P., 300 R. P.M., direct-coupled to 3-phase 
Westinghouse Alternator, 2200 volts, , 35 riods. 288 c 

R. H. LONGBOTHAM and CO., LTD., WAKEFIELD. 


or Sale, lwo Turbo Pumps, 

800 gallons nat habeontin, 600ft. head, each direct-driven 

y 220 H.P. Westinghouse dc. motor; will sell without 

ed if required ; both in perfect condition, one of the 

motors being new.—THOMAS JCHNSON, Prescott-street, 
Wigan. 830 a 


or Sale, IT'wo zzu H.P. 500- 
VOLT D.C. MOTORS.—THOMAS JOHNSON, ote 
street, Wigan. 


or Sale, W orthington ane 
Comp. Cond. PUMPING ENGINE, 20000 galls. per 
hour, complete with 8in. dia. Suction Pipe, Foot-vaive, and 
Strainer, and 8in. dia. Air-valve and Reflux-valve un delivery. 
In perfect condition, having recently been overhauled and 
renewed throughout. 
Also LANCS. BOILER, 27ft. by 7ft., flues 2ft. 9in. dia., 
erected 1887 by Thos. Beeley. Insured for 85lbs. Guaranteed 
perfectly sound -CLEVEDON WATER COMPANY. 8l66 


‘or Sale.—40v, il and 4$ H.P., 


440 volts; 8 and 7 HP,, 480 volts; 8 and 5 Ps ec — 
ASTER “MOTORS, direct current. 0 NH 

















volts 
be :ven CENTRIFUGAL PU No. 5 and - 
METER PUMPS.—STAN LEY ENGINEERING co., - 


‘or pale, 45. KW. Blectric 
GENERATING SET, 205 amps., 220 volts ; seen London 


district.—RIDDEL and CO., 40, St. Enoch-square, a -¥ 
G 


For Sale, 150 K.W. Compound 


ENCLOSED ENGINE, with Siemens Dynamo, 500 
volts, continuous current, compound mutipolar machine ; can 
be seen fixed WILLIAMS, 37, Queen Victoria-street, 
London, E C. 824 « 


Fer cyt 0 K.W. Steam Gene- 


RATING SET, 460/550 volts, d.c; can be seen fixed 
a ad —WILLIAMS, 37, Queen Victoria-street, London, 
823 « 


High- class Plating Work.— 
aving approached the completion of nae War- 
office contracts, we are now in a fe to QUOTE to Cus- 
tomers’ SPECIFICATION and EQUIREMENTS.—Please 
send inquiries to HEENAN and FROUDE, Limited, Worces- 
ter Engineering Works, Worcester. 826 1 


Horizontal Straight Line Air 


COMPRESSOR, by Holman Bros., steam cylinder 
19in., air cylinder 18in., stroke Hin. ; fitted with adjustable 
expansion ‘valve gear; “too eras modern design ; > 
first-class condition. Price 


JOHN F. WAKE, DARLINGTON. 


LOCOMOTIVES FUR SALE. 


copper box ; 
new tubes and tires; 130 lb. pressure. ‘675. 
13in. Four-coupled Manning-Wardle Loco. ; copper box ; 
140 Jb. pressure. £700. 
12in. Four-coupled Barclay Loco. ; copper box; 140 Ib, 
pressure. Price £650. 
Four-coupled Barclay Loco. ; 
pressure. Price £450. 
10in. Four-coupled Manning-Wardle Loco. 
150 Ib. pressure. £400. 
Sin. Four- -coupled Manning-Wardle Loco. ; 1201b. pres- 
sure. » £350. 
Two 17in. Six-wheeled Locos. (2—4—0), four-coupled ; 
src copver boxes; 140 lb. pressure. - 000 
eac G 


JOHN F. WAKE, DARLINGTON. 


ne ‘“Cundall” Suction Gas 


ENGINE and PRODUCER PLANT, 42 B.H.P., com- 
plete with accessories, lying in Liverpool, FOR SALE; new 
and in perfect condition ; available owing to war; ins ection 
invited; price £210.—Apply, RHODES and STRING ER, 37, 
Manor-row, Bradford. P803 














copper box; 140 Ib. 


10in. 


3 copper box : 








arine Boiler (New), 8ft. 6in. 


dia. x Ly din, long, for 150 Ib. vp DESPATCH 
THREE WEEK: 


Jreonomic Multitubular Boilers 
(NEW). 
ad - 4 “> x bong long, = lb, working oe: 
pd x a » 160 ib os 


His 160 1 ” 
ESPATCH THREE WEEK 
Large 9 hosting Surface Ss evaporation ; soeneeny of space. 


RAILWAY & TRAMWAY SPRINGS 


to British, Colonial, India-office Specifications &c, 


GRIFFITH & SONS, Ltd., 


Sheffield. 
Napier Stevl and §; Works, Savile Street, East. 
* aed: Off 


don a Wi 
Nos. 38 — ~, Victoria Street, Westminster, S.W. 
Telegra; riffith, Sheffield. 


ms ic Address—G: 
National Telephone No. 4680 (5 lines). 503 





iler Works, Wi 


ne Powerful Economic Multi- 
eg BOILER (SECOND-HAND), 9ft. Sin. dia. 

14ft. 6in. long, suitable for 160 lb. w.p. DESPATCH 
IMMEDIATELY" —JOHN THOMPSON, Boiler — 


Wolverhampton. 
(ne 400 K.W., 500 V. D.C. 
MOTOR OR GENERATOR, 
speed 250r.p.m. Makers E.C,C. (with 18-ton 7ft. diameter 
solid fly-wheel on its shait). 

In perfect condition, with rheostat complete. 

Ready to mga immediately. 





GILMAN, 
LIGHTWOODS. BIRMINGHAM. 


SSENGER COACHES 
PASSENGER COACHES. 
20 Six-wheeled Passenger Coaches, with vacuum brake 
— Pintsch’s patent gas lighting; 1st and 3rd_ class ; 
n good condition; for private line work. £75 each, 
very cheap. 815 « 


JOHN F. WAKE, DARLINGTON. 
team Boilers, All ‘l'ypes and 


Som, Vertical, = ore. Launch, Field-tubes ; 
Air_ Receive: water Heaters, &e.—THE 
GRANTHAM BOILER. SCRANK CO., Ltd., Grantham 


. " 
Tenders are Invited for the 
IMMEDIATE PURCHASE and REMOVAL of 
“TANGYE” GAS ENGINE, single cylinder, 153in. by 22in., 
60 LH.P., 68 max. BH.P.; comlete with Gas Producer ; 
year 1909; can be seen at work. The highest immediate offer 
Will be "accepted.—THE STERLING TELEPHONE and 
ELECTRIC Cv., Ltd., Dagenham, Essex. 859 c 


Treo. 80 K.W. Generating Sets, 
prising Paxman H h-speed Engine, coupled to 
B.T.H. “Guusrahos, 460 volts -» for immediate SALE and 
delivery from stock.— HARRY H: GARDAM and CO., Ltd., 
Staines. 4126 


’ 
180 B.H.P. Gas Engi ne by the] y 
National Gas Engine Cu., Ltd., No. 22,607; has done 
two month's 33 only and for every practical purpose is — 
to new.—HARRY H. GARDAM and CO., Ltd., Staines. 3 


950 H.P. Twin-cylinder Gas 
aes by Crossley Bros., Ltd., in Stock and 
available for Prompt Delivery. —For particulars apply. 
HARRY H. GARDAM and CO., Ltd., Staines. 17 


300 K.W. Alternator, . by Brush 

Electric Co., 6500 volts, + 50c _ Supplied 

in 1912, = having done little wor! , is for tical pur- 

ae a ee a machine.—HARRY H. @ —- and 
6 


801 eo 


























CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, NEAR SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS, 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS and IRON CASTINGS, &c. 

Wagons Built for Cash or for Deferred Payments. 

Prices and Specifications on application. 487 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘*°- 


GOWAN, GLASGOW, 
Londen Office :—12, VICTORIA STREET, S.W. 


MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q492 





ESTABLISHED 1861, 


HARRISON & CAMM, Ld. 
Chief Works and Offices: ROTHERHAM. 
Manufacturers of 
WHEELS & AXLES 
With Cast or Hydraulic Forged Naves, 


Wagon Ironwork, ©: ,» RAILWAY ue 5 
(in Iron, Stee! |, OF Timber). 





THE GLASGOW ROLLING STOCK & PLANT WORKS 


HURST, NELSON & CO., LTD., 


ders of RAILWAY —— WAGONS, 


Buil 
ELECTrRIC on of RAILWAY 
pa TRAMWA F ROLLING. K. 
Makers of Worms, Ania, Raitway Pant, Tune, Surrs 


and te and Brass Casr 

‘Oftioe ‘and Chief Works: MOTHERWELL, 

oe. Meme ane 31, Queen Street. 
hall ’ Shrest, E.C. 


Office 
oy Offices : en! 
Tlustrated yr . this week, page 31. BcS07 





LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD., 


have in stock, or in an advanced state of progress at their 
California Works, Stoke-on-Trent, a large number of 
LOCOMOTIVES, 
with cylinders from 6in. to 16in. diameter to KERR'S 


uges from 18in. to 4ft. 8in.—Apply to 
- and CO., teas st Broad Be pr 


P. & Ww. MACLELLAN, LTD., 
CLUTHA WORKS, GLASGOW. 

anufacturers of RAILWAY WAGONS and CARRIAGES 
TRON and STEEL SLEEPERS, } ISH-BOLTS, SPIKES, — 
other PERMANENT WAY MATERIAL, BRIDGES, and 

CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 
Chief Offices—129, Trongate, Glasgow. 
Registered Offices—108a, Cannon-street, London, E.C. 


G. mt. TURNER, X.”; 
IRON AND WOOD FRAME WAGONS 


H | I, Forei Railwa 
For Home, Golenial & £9 en ys. 


NENT WAY MATERIALS, &c. 
Colliery Screening and ; ares Plants, Ego, 7 es, Ti 
Elevators, Structural W NK hy WE tings of ons. 
Chief Works & Office: LANGLEY TLL, gr. NOTTING AM. 


for all 
UART 
nyo 508 








FOR pALA, 


TWO 40-ton CRANES 


(Steam Titan). By Storugrr & Prrr, Ltd., Bath 
ity, 40 tons at 50ft, radius, and 14 to F 
Todt. eine. Gauge, 24ft. Wheel Base, 2i/., 
Erected and in Excellent Condition.—Apply, § 
PEARSON & SON, Ltd., of 10, Victoria. rect, 
Westminster. 8. W. 69 G 


HILL S AUTOMATIC SAW-SHARPENING MACHIN: 





For Cold Iron 
and Steel Saws 
made in two 
sizes. 


St. George’s Works, Wood’s Lane, Derby 
Sole Proprietor. J. HILL. M.!. Mech. E. 


PUMPS. 


Apply tor Details, Plans and Estimates to 
BOVING AND CO., LTD., 
02, Union Court, Old Broad St., London, B.C. 
Tel: London Wall 4808(8 lines). .A.: Jenorten, London 














‘WATE 
Xu 


ENCINEERING 
COMPANY LTD 


PURIFICATION SPECIAL! 
































don Office 'y House 
See Iustrated ‘Advt. first issue in beech 8 month on page 8 








SPARKING PLUGS 
FOR GAS ENGINES. 
See Advertisement, page 21, Dec. 17th. 

















CONTRACTORS PLANT. 


CRANES. 


PILE DRIVERS. 
Whitakers (Engineers) Limited, 








HORSFORTH, LEEDS. 














FOR SALE. 


LARGE 


STEAM EXCAVATOR 


WITH 


ADJUSTABLE LADDER 


for excavating at various depths. 





Price and full particulars on application to 


PERRY & CO. (BOW), LTD., 


56, Victoria Street, S.W. 692 

















DONKIN Blowers, Gas Compressors, Exhausters 


ROTARY POSITIVE TYPE, 
for Industrial Purposes. 


(Can also be arranged for driving by Steam 


THE BRYAN DONKIN CO., Ltd., Engineers, Chesterfield, England. 


Lngine, Gas Engine, or Electric Motor.) 
Advantages and Features: 
Absence of Valves. 


Simplicity of Construc- 
tion and small number 
of working parts. 


Working parts entirely 
enclosed. Good effici- 
ency. Silent working. 


For Gas Works, 


For Chemical, White 
Lead, Soap and Oil 
orks. 


For er sigs = to 
ing 
Liquor, &c. 


For a or Mix- 
ing, 
N62 














TURBO-PUMPS 
For High and Low srowmages. 
Fortine, Hisk-Pressure Pine Lines 
ESCHER,WwWYSS&CO. h.(Raginers, 
109, Victoria St., Westminster, S 
See Illustrated advt. last and next week. 


FREMO 
TAPER wx rans: 
PIN 


FREDk. MOUNTFORD, Ltd. 
Fremo Works, Birmingham. 
BRUCE 


PEEBLES 
& CO.LTD., 


Engineers, 











ANY SIZE, SPLIT OR 
SOLID, ANY TAPER. 

















.*» Seeour 
lilustrated 
Advertisement 
last week. 


























EDINBURGH 
Hovsz W: 
eee Nae aan Marae 


ROBERT STEPHENSON & CO. 
LOCOMOTIVES "== 
Codes: A B C, 5th Editio: Brgineering Standards, 





THOMAS, | nant, Bigekburn. England. 
“Rope Driving 


STEEL SHEET PILING and 
PILE DRIVING EQUIPMENT. 


Large Stocks for sale or hire. 


THE BRITISH STEEL PILING CO. 
4, Dock House. Billiter Street, London, E.C. 
Telephone : Avenue 5463. Telegrams: @ Pilingdou, London. 
For displayed advertisement see “EnGinger” issue of 

Oct. 15 h, page 17. G319 








Go er Hev 


BLUE PRINTING 


MACHINES MAKE PERFECT PRINTS 


LIST NO. 549C 


THE be nd Co he ps COOPER-HEWITT CO., Ltd., 
80, York Road, King’s Cross, London, N. 


GAS FUEL tine? itcocr 


material and floor space. Can 
you afford to forego these ad 
vantages ? It will pay you to 
enquire into this. K 173 





saves money, 











915 


—_— 
—__ 


NES 


d., Bath 
4 tons at 
se, 24ft, 
\pply, S, 
1a- “street, 
69 g 


ny 
MACHIN: 








on 





land. 
N31 


ad 
NT. 


co. 


ondon. 
sue of 
G319 


, Ltd., 


ney, 
ur, 
Can 


to 
173 
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“STONEY” GONTROL SLUIGES 


WITH STOKES’ PATENT IMPROVEMENTS. 


SOLE MAKERS: 


RANSOMES & 
RAPIER, LTD., 


SPECIALISTS IN 
Water Controlling Apparatus 


as applied to 





Waterworks, Irrigation, 
Tidal Rivers, 


Water Power Installations, 





Navigation, Drainage, Walton Intake Sluices (adjoining the River Thames), 


&e. &e. Span of gate, 1S, | en ee sluice, 8ft. 61n.; 
OVER 1000 SLUICES 
ALREADY INSTALLED. 


Also 264 Sluices at the 
ISNA BARRAGE, EGYPT. 


180 “STONEY” Sluices in the 
ASSOUAN DAM, EGYPT, alone. 





The “STONEY” SLUICE is 
in successful operation in most 


parts of the world. 





Address all Correspondence 


DEPT. M., 
82, VICTORIA STREET, 
LONDON, S.W. 


Telegrams and Cables: 
‘Ransomes Rapier, Lendea.” 











“ Sluiee, 
; FrodshamJSluice, Manchester Siup Canal. hee. Telephone : Spl 1122 
Span of gate, 20ft. Depth of sluice, 14ft. 3in. Lift, 13ft. 6in. 4891 & 4892 Victoria; 49 Ipswich 
XX 














Types of Vehicles using 
Dunlop Solid Tyres 


The 
Fire Engine 


“Hell for leather’’ describes the 
style of driving of the average 
fire engine, and a skid may 
mean not only disaster to the 
engine and its occupants, but 
to the folk and buildings they 
are on their way to save. 


Dunlop Solid Non-Skid Tyres 
are not an infallible remedy for 
skids, no device is, but.on the 
average they are the surest 
means of prevention. 


Dunlop Solid Tyres are made 
by a process peculiar to the 
Company, and superior to all 
other methods, 





THE DUNLOP RUBBER COMPANY, LTD., 


Founders of the Pneumatic Tyre Industry through- 
out the World, Aston Cross, BIRMINGHAM. 


DUNLOPS can be obtained and are fitted free of iy at ~~ 
followin Depots—BIRMINGHAM: Salford St., Aston 

Belsize Rd. Kilburn. BRISTOL: 35, Victoria Se. GLASGOW. 
60, North Wallace St. and 63, Bath St. NEWCASTLE: St. 
Nicholas St. DUBLIN: 33, Westland Row. LEEDS: 115, Albion St. 


MANCHESTER: 199, Deansgate. BELFAST: 41, Chichester St. 





Wakefield Patent 
MECHANICALLUBRICATOR 


Saturated and Superheated Steam, 
Gas & Oil Engines, Air Compressors, &c. 


For 








ENCINES NOW FITTED 
, 18,000 WAKEFIELD "LUBRICATORS. 
C. C. WAKEFIELD & C6., 
Wakefield House, Cheapside, London, E.C, 























“ASQUITH” DRILLS for| [eYaNen (eee aT 


WALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteemed. Good Deliverie: 


Wm. ASQUITH, Ltd., 
Highroad Wells, Halifax, England. 


“Bishop’s Adamant” 


TRADE MARK 


~ Gallae — Glasses - 


NEVER BURST. 
WUL RESIST THE HIGHEST STEAM PRESSURES KNOWN, THE GREATEST HEAT, 
AND ALL VARIATIONS OF TEMPERATURE. pl 3081 


"eacor S- & C. BISHOP & CO., St. HELENS, LANCASHIRE. *x2?'%e"° 


No. 68. 


FLOATING CRANES. 


COAL BUNKERING bases cnenr 


\v. WERF CONRAD, {16 

































HAMMERED 
CAST IRON 
PISTON RINGS 


(by the Davy-Robertson 


The Standard Piston Ring 
« Engineering Co. 


Premier Works, 





Process). Don Road, 
All sizes from 2}in. SHEFFIELD. 
to 72in. 
IN OUR Telephone No, 2149. 
Special Piston Ring Iron Telegrams 
Quick Delivery. Ocean, Sheffield. 
Low Prices. Sp 5147 


























GUEST & CHRIMES, 


Established St 





On Admiralty, War Office, and Crown Agents’ Lists. 


GUEST & CHRIMES' ROTH E rR HA Mi : 


IMPROVED 
SLUICE VALVES 

Telegrams: ‘‘GuEst, ROTHERHAM.” 
Telephone : 205. 





For Water, Steam, 
Sewage & Gas. 





Original Manufacturers or 
Chrimes’ High Pressure Loose Valve Screw-down Cocks. 


SIEMENS & ADAMSON’S WATER METERS. 


GUEST & CHRIMES’ IMPROVED SLUICE VALVES, 
for Water, Steam, Sewage and Gas. 





Also Manufacturers of 
RESERVOIR VALVES and FITTINGS, 
FIRE EXTINGUISHING APPARATUS, 
GENERAL PLUMBERS’ GOODS, 
HIGH POWER INCANDESCENT LAMPS, 
WET and DRY GAS METERS and GAS FITTINGS. 





LONDON HOUSE K218 


“| THOMAS BEGGS & SON, 132, Southwark St., S.E. 











For Efficient Lubrication use the ‘‘Seafield”’ 


MECHANICAL LUBRICATOR 


Adams’ patent). 


FOR GAS, STEAM & OIL ENGINES. 


Makers of GRANDISON’S PATENT PISTON TYPE LUBRICATORS, 


BRITISH MANUFACTURE. 


THE Qs12 


STEAM CYLINDER LUBRICATOR CO., Ld., 











Gordon], Works, Lower Broughton, MANCHESTER. 


















THE ENGINEER 





Dec. 31, 1915 














eo 





Hordern & Mason 


Engineers, 








The War on Waste 


Vulcan Press Works, 
BIRMINGHAM. 














CISTERNS 


& CYLINDERS 


RIVETTED and ACETYLENE WELDED. 
GALVANIZED AFTER MANUFACTURE. 


Our new works being fitted with the latest machinery 
we are enabled to quote 


ROCK-BOTTOM PRICES. 


Instal 


LASSEN-HJORT'« PERMUTIT 


Water Softeners. 


‘¢The plants that pay for themselves.’’ 













UNITED WATER SOFTENERS, 


Imperial House, Kingsway, LONDON, W.C. 





7 





Machine for Rolling Screw Threads on Raised 
Sheet Metal Goods of ali shapes and sizes Wil 





SHIPLEY TANK‘CO. Lo. 


: NZ Spl 4201 


roll any pitch of thread. No wheels to change, 
Simple to operate. Rapid production. Be!ow are 
shown a few examples of work screwed. 





Bowling Ironworks, BRADFORD. 








Telegrams : Telephone : 





“ Cisterns, Bradford.” 3921 Brad‘ord. 











The WELDLESS Overt. TUBE CO., Ld., Birmingham 
Telegrams: “* Weldless, Birmingham. 

Original Makers of WELDLESS STEEL 

Tube pon Locomotive Boilers, Superheaters 
ydraulic Work, Boring Rods, 


TRADE (@LDLESD MARE. 4147 | 
The Vacuum Brake Co., 


82, QUEEN VICTORIA STREET, “4.. 
LONDON, E.C. 


Telephone : 5534 Bank. Telegrams: Solution, London 
ABC and A1 Codes used. Z296 


For Large Advt. see issue of Dec. 10th. 














IGRANIC ELECTRIC Col? 








LONDON OFFICE 











147, Queen Victoria St. LONDON. 


WITH)INTERCHANGEABLE TIPPING BODY FOR REFUSE, ROAD METAL, &c. 





MANN’S PATENT STEAM CART & WAGON CO., LTD., 


HUNSLET, 
9, FENCHURCH AVENUE, E.C. Q509 





Makers of 
POWER PRESSES 
FOR SHEET METAL WORK. 
For Blanking, Drawing, 
Raising, & Stamping, &c 


Also Shearing Machines, Spinning Lathes, &c 


LEEDS. 





WORKS ESTABLISHED 30 YEARS. 























Telephone: 3627 CENTRAL G362 

















c 


On Admiralty, War Office and India Office Lists. 


THE METALLURGICAL CO. Lo. 


WALKER GATE, 


NEWCASTLE-ON-TYNE. 


London Office: 


36, Victoria Street, London, S.W. 








MAKERS OF HIGH-CLASS 
ALLOYS IN INGOTS TO GOVERNMENT, 
RAILWAY OR ANY OTHER SPECIFICATION. 


Telegrams: 
* Ingots,’ Newcastle-on-Tyne 
“ Liatemingo,” Vic., London. 
Telephone : 
3551 and 3552 Central, 
Newcastle-on-Tyne. 
7682 Victoria, London. 


GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specifications, or any 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
quality, testing 40 tons Tensiic, 20 tons Yield and 20-24 per 


cent. Elongation. 
SPECIAL BRASS INGOTS 
A. B. C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS 
Babbit and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 


for commercial work. 
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KENNEDY VALVES 


For Water, Steam, Gas, Oil, 
and other Liquids and Vapors. 














The line we offer is complete in every detail, 
and consists of all styles of valves for use in 
municipal and domestic water supply systems, 
power plants, factories, railroads, heating and 
plumbing systems, etc. etc. 





We have made valves for forty years, and are 
familiar with international trade requirements. 
Our motto is: ‘‘ Price, plus Quality and Service.” 


SIMPLE AND EFFECTIVE. 


We meet local commercial and engineering con- 
ditions. American or English threads furnished. 


Catalogue Treatise Free. 


THE KENNEDY POLICY ENABLES YOU TO COMPETE. 
Catalogues in English or Spanish. 


We correspond in all commercial languages with Merchants, Importers, 
Engineers, Architects. 


Superior design, workmanship and material, combined with especially 
effective features and reasonable prices due to quantity production, 
account for the popularity of the Kennedy Valves. 


ADVISE US OF YOUR REQUIREMENTS. WE ARE ASSISTING [NGINEERS EVERYWHERE. 


THE KENNEDY VALVE MANUFACTURING CO. 


General Office and Works: ELMIRA, N.Y., U.S.A. K265 
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CENTRING MACHINES. 


2 Spindle. For 4in. and 7in. Bars. 


BORING MACHINE, Horizontal. 


(Sellers.) din. Spindle. 
DRILLING MACHINES. 


High-speed, 20in., lyin. Spiadle. 
Radial, 4ft. (Mueller.) 
,, oft. (Reed-Prentice). 
Also a variety of small Sensitive Machines, bench and floor. 


GEAR CUTTER, Automatic, 


For Spur, Bevel and Worm Gears. Largest size Spur Gears, 32in. 


FOR EARLY 


BORING MACHINE, Horizontal. 


“ Rockford,” 2;'sin. spindle. JAN. 
DRILLING MACHINES. 
Radial, 42in. ““ Gang.” FEB. 
Sliding Head, “ Aurora,” 36in. FEB. 
” ” 32in. FEB. 
MILLING MACHINES, Hand. 
64in. by 3in. by Sin. JAN. 
PLANING MACHINE. 
8ft. by 26in. by 26in. FEB. 
SHAPING MACHINES. 
“Selson,” 10in. stroke. MarR. 
1Sim!, FEB. 
Tiny 3; FEB. 
“ Victor,” 15in. _,, MAR. 
2010; ;; back-geared. JAN. 
Om. 45 - FEB. 


| LATHES, Screw-cutting. 
“Major,” 13in. swing, 5ft. bed. 
American, 25in. swing, 10ft. and 12ft. beds. 


MILLING MACHINES, Keyseat. 


With Routing Spindle. Platen, 9in. by 60in. 
Do. Portable, for 5in. shafts. 


SAWING MACHINES, Circular. 


To cut bars 5in., 6in. and 8$in. diam. 


SHAPING MACHINES. 
“ Buffalo,” 16in. stroke. 
“ Stockbridge,” 20in. stroke, double back-geared. 


GRINDERS, Various. 
OIL-GROOVING and TOOTH-ROUNDING MACHINES. 


DELIVERY. 
LATHES, Screw-cutting. 


Main Spindle, 3in. diam. 


“ Enterprise,” 16in. swing by 6ft. bed. Mar. 
“ Sidney,” 2lin. swing by 8ft. bed, with gear box. FEB. 
President,’ 24in. swing by 10ft. bed, 3-handle feed. FEB. 
“ Phoenix,” single pulley 24in. by 10ft., semi quick-change gear box. MAR. 
Above are with separate feed shaft. 
“ Advance,” 18in. by Sft., semi quick-change gear box. MAR. 
“ Rockford,’’ Combination Turret, with bar feed, for Sin. bars. JAN. 
‘“ Climax,” Turret, 104in. by 6ft., with and without power feed. JAN. 
“Climax,” Turret, 263in. by 8ft. FEB. 
“Selson,” Vertical Turret, 6in. swing, 49in. bed. Mar. 
“Victoria,” Capstans, for 7gin. and ;sin. bars. FEB. 
“ Rockford,’’ Reduction, 16in. swing, 6ft. bed. JAN. 
“Selson,” Sliding, 13in. swing, 5ft. 6in. bed. FEB. 


The SELSON ENGINEERING COL? 





E.C. Works—Coventry. __;,, 








85, Queen Victoria Street, LONDON, 





COMPOUND GIRDERS, STANCHIONS, 





Steel Joists in Stoek frem 2% x 7} to %& x fiin. 


Cc. Cc. DUN BERLE Y® se: Co. Exp. 


JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 


&c., RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 


Channels, Flitches, Angles, Tees, Shafting, Bars, and Large Assortment of every description of Iron and Steel required in Engineering Works 
Telegrams—Ajax, Manchester. 


Lf Offices & Warehouses: STORE ST.. MANCHESTER. 


Telephones—6400 (4 lines). Seetion Book en Application. 503 











PNEUMATIC » TOOLS. 





The above Illustration shows SCATOSCALO E Type Pneumatic Tools for cleaning Babcock, Stirling 
(Land and Marine Type), Woodeson Cahall, Nesdrum and all other Boilers, Evaporators. Con- 
densers & Economisers ; also an A Type Tool for Lancashire Boiler Sealing, kust Removing, &c. &c. 
As Supplied to the Admiralty, New South Wales and South Australian Governments, 
and some ‘ot the Largest Firms in Great Britain. K263 
Illustrated Catalogue (free on application), giving names of users and all particulars of the abo-e, also several other 
Scaling and Brushing Tools, on application to FRANK GILMAN, Sole Maker, Lightwoods Hill, Birmingham. 











SAFETY 
VALVE 





if  FITZROY WORKS 
56E*°366 Eusron®. 
NDON. 


WROUGHT IRON PLATE WORK, BLACK OR GALVANIZED, 
STEEL CHIMNEY & VENTILATING SHAFTS, &c. Spl 09 
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WORKS” PRODUGTION-RECORDER 


INVALUABLE TO THE 
WORKS-MANAGER. 


An article of immense value in every Machine or Engi- 
neering Shop. With its aid, the maximum output of any 
machine can be accurately determined and registered by 
the simplest of operations. A single pressure releases 
the long chronograph or trotting hand, which continues 
upon its course until a second pressure arrests its further 
progress ; a third depression of the key-button and the 
chronograph returns to Zero. Upon the conclusion of 
each revolution of the dial, a record is registered upon 
the Minute-Recording Dial. 


The Dial is divided into intervals from 1800 to 60, 
enabling calcul of pr r minute within 
these two figures. The second circle of figures (red 
enamelling) gives the “‘ prodution” speed when the rate 
of production cannot be computed within one minute. 


The figure at which the chronograph stops indicates 
the speed at which the machine is producing the article 


The H. White Manufacturing Co.’s Price, Per minute. 
All these varying and intricate functions are discharged 
£3 15s. Od. independently “of, and without interfering with, the watch 
Forwarded safely packed to any address upon or time-keeping mechanism, the watch continuing to dis- 
receipt of remi' tance. charge its time- -keeping functions completely undisturbed 














This interesting and novel production, which combines so many immense and invaluable features, 
is a sound, well made and reliable time-keeper, possessing a fine Keyless Lever Movement. Extra 
jewelled, highly finished, specially flat and compact. No useless bulk. In beautifully made specially 
strong Nickel-Silver Cases. 

Colonial Orders engage special attention and care. Watches carefully timed for climatic variations 
before despatch. An immense saving is effected as compared with local prices. Sent, Colonial postage and 
insurance free (British possessions), elsewhere 5/-. 


H. WHITE MANUFACTURING CO., LTD., 
( _:104, MARKET STREET (rountsin’ Steet), MANCHESTER. xis 


GARDNER OIL, GAS & 
SPIRIT ENGINES. 


L. GARDNER & SONS, L*d., Barton Hall Engine Works, PATRICROFT, MANCHESTER. 


Telegrams: THEOREM, PATRICROFT. Teleyhone ECCLES 401 (4 lines). 
Re gee ag ti Gees wer Buildings. 
Lg. Re KL: 333. vo - ngs. 
Showrooms) GLASGOW : 45, Bothw 211 st X1621 
NEWCASTLE: Milburn H pinoy {Floor "A), y Wewenstlo-on-Tyse. 
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HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes—2y by ea 
and 3 by 36—I4in. —., 
for either bar or ch: 


JONES & LAMSON MACHINE co. 


“Jubilee Buildings,” 
97, QUEEN VICTORIA STREET, 
LONDON. (Spl) 6123 








METALLIC MANUFACTURING CO., L™ 


ARDROSSAN. 


Glasgow Office: 


54, GORDON STREET. 


Corrugated 
Metallic Joints. 


Metallic 
Multiplex Disc Valves 








Tel. Address: JOINTING ARDROSSAN, 
Telephone : No. 91 ARDROSSAN. 


Contractors to H.M. Government. 


MANUFACTURERS OF 
Metallic Disc Valves, for Pumps. 
Corrugated Metallic Valves, for Pumps. 
Corrugated Metallic Jointing Rings. 
Seamless Copper Jointing Rings. 
Copper and Asbestos Jointing Rings. 
Manganese Jointing Paste. 
Fibrous Metallic Packing, &c. 




















STABLEFORD & CO., 


COAL YILLE. 


RAILWAY CARRIAGE AND 
WAGON BUILDERS, 
For Home and Foreign Lines. 
BRAKEWORK, FORGINGS, CASTINGS, &. 
Telegrams—Stableford, Coalville. 


Registered Office : 
2 & 27, Exchange Bidgs., BIRMINGHAM. 
Tel., Stableford. Birmingham. Midland 76. 

















The Baldwin Locomotive Works, 


PHILADELPHIA, PA., U.S.A. 


London Office: 
34, Victoria Street, London, S.W. 
Cable Addresses— 
Baldwin, Philadelphia ;”* ‘ Fribald, London. 
See illustrated advt. last and next week. Splé144 


BULLIVANT & 60, Lo. 


Steel Wire Rope 


BULLIVANTS’ ABRIAL AL ROPEWAYS, Ltd., 


72, MARK LANE, LONDON, E.O. Spi 6186 
Works: Mniwau E. Tel: 2108 Ave. (8 lines). 




















Deliveries from Stock. 


QUICK BREAK KNIFE SWITCHES. 


Totally Enclosed STARTERS, 
and Porcelain Handle FUSES.spi6147 


A.REYROLLE & Go. Lro, 52298 


TD., ON-TYNE. 














WESTOOL ELECTRIC DRILLS. 


THE WESTMINSTER TOOL & ELECTRIC C0., 
Suffoik House, Laurence Pountney Hill, 
Cannon Street, LONDON, E.c. K112 

Telegraphic Address: Westolelco, Cannon, London. 


Our Metallic Valves are at present in use For STEAM, HYDRAULIC. OIL 
in over 100 Warships of the British Navy. a oe 


For PUMPS. BLAST PIPE JOINTS. 


























STONEBREAKERS, 


Crushing Rolls, 
Sereens, Elevators, and Conveyors. 
Complete Plants for Fine Crushing or Macad 
are our Speciality. 


ROBERT BROADBENT & SON, L 
Phenix Ironworks, STALYBRIDGE. G47 
Telephone No. 296. Tel. Address—Broadbent. Stalybridge 








If you want steam plant, gas engines, or 
boilers at short notice ask us to quote, 


e e 
Hindley Engines 
have a reputation for reliability & efficiency 
E S. HINDLEY & SONS, 


vEEN Victoria Street, 





“Woods Universal Tool & Cutter Grinder 


ie BT eee 3 a 
| eee a a 
Gis" for* holding “abiesto 
ways against” heavy. cut with 
[ 0 ente eeees ta oe i 





- 2%. 2 inch reamed hole y 
“pearing for chuck é special attach: 


& 
and face plate-5 incnes long. 








Longitudinal travel 22in. Cross travel 7}in. Vertical travel 10in. Will grind 
Cutters 9in. diam. on centres; will grind Face Mills |16in. diam., and all regular 


Cutters, Reamers and Tools within its capacity without Special Attachments. 


EARLY DELIVERY. 


CORRESPONDENCE SOLICITED. 


WRITE FOR PRICES AND FULL PARTICULARS. 


FOREIGN 








Sole Agents— 


UNIVERSAL MACHINERY CORPOR*. 


Limited, 


Machine Shop and Foundry Equipment of every description, 


326, OLD ST., LONDON, E.C., ENGLAND. 


K248 


Telephone : 


Telegrams : Pp 
elegrams London Wall 3763. 


“ Tooleraft, London.” 
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| BUCKET DREDGERS, T E SUCTION PUMP 
HOPPER AND BARGE LOADING, - DREDGERS 
___BOW AND STERN WELL. Pp A N T ste Dhishattan tat that. otte 18 fisis ‘econ ee 


COMBINED BUCKET AND Ashore through Floating Pipes. 
PUMP DREDGERS. CUTTER TRAILING SUCTION 


With Hydraulic Jet and Improved HOPPER DREDGERS. 
nora? OFTEN hee HOPPER PMR TTL 


CLAY & HARD MATERIALS. NEW BUCKETS, LINKS, PINS, GEARING, &c.. 
eorieatenerencataenespratre ; DREDGERS. 
gorein nanan, 10e0. SUPPLIED FOR EXISTING i 
AND FERRY STEAMERS. LONDON OFFICE: 


ESTABLISHED 1878. 9, FENCHURCH AVENUE, E.C. 


FLEMING & FERGUSON, LTD., PAISLEY, near atascow. >= 


WATER COOLING TOWERS. 



























































\\ 








pean THE PREMIER COOLER & ENGINEERING CO., LTD., 1m Tet 
OIL SEPARATORS. aee“LONDON, sw. ne =O AIR FILTERS. 














HEATING WORKSHOPS 


PRODUCTION DURING WINTER MUCH 
EXPEDITED BY INSTALLING 


MUSGRAVE'’S 


STOVES 


MUNIT:ON WORKSHOPS. 


Moderate First Cost. Minimum Fuel 
Consumption. The most Simple and 
Efficient Method of Warming. Used 
in many of the Largest Workshops in 
the Kingdom. 
Write now :for Illustrated Catalogue 
and Advice to the Makers. 


MUSGRAVE & C0., Ld. 


Sardinia House, Kingsway, LONDON, W.C. 
42, Deansgate, MANCHESTER. 
24, Queen Street, CARDIFF. 
St. Ann’s Ironworks, BELFAST. Q87, 


KAYE'S ia SERRATED SEAMLESS STEEL OIL CAN 


Fitted with New Patent Thumb Button, Seamless Spout, and Slide Feed Hole. 


ALSO IN COPPER OR BRASS FOR ELECTRICAL PURPOSES. 


The BRAINTREE CASTINGS Co, 
BRAINTREE, ESSEX. 


ON ADMIRALTY, WAR OFFICE & LLOYD'S LISTS. 


ILLENNIUM STEEL CASTINGS. 
Unequalled for high duty work. Having 

made extensive additions to cur plant, we are in an 
exceptional position to quote for quick deliveries for 


WAR MATERIAL. 


Circular giving complete set of tests on application. 


Telephone : 34 BRAINTREE. Telegrams: ‘‘ LAKE, BRAINTREE.” 
K266 




















Contractors to H.M. ptt War ee Home Office, & Indian State Railways. 


} wictss. JOSEPH KAYE & SONS, LTD., LOCK WORKS, LEEDS. 


Amd 93, High Holborn, London, W.C. 








































SSS Automatic & 
Cellar Drainer ==> Injectors acres: 
Eliminates flooding AV Ores The boiler feed- 
troubles in ais on 736. Go YOU Can 






cellars, sumps, pits, etc. It is auto- 
matic, requires NO manual attention, 
and works by water from ordinary 


Catalogue “> 


for low, medium or high pressures. 







mains or low steam pressure. Com- of Engineering Requisites will They feed under trying conditions. 
pact and efficent. 
be gladly sent upon receipt of : 
Write for descriptive leaf- li b f Write for 32 pp. 
let. It will interest YOU. app ication on usiness orm. illustrated booklet. 





eae H. WILLCOX & CO., LTD., Pump & Wirebound Hose Makers, 32-38, SOUTHWARK STREET, LONDON, S.E. - 


LANG’S LAY WIRE ROPE 


MANUFACTURED BY 


GEORGE ELLIOT & CO., Ltd., 
Works: CARDIFF. Office: 16, Great George Street, Westminster, London. 

















Lang’s Lay Wire Rope. partly worn. 











viii THE ENGINEER 


Dec. 31, 1915 








MERRYWEATHERS’ patent - 
Water-Tube “Safety” BOILERS. 


5S H.P. to 250 H.P. 





FOR COAL, WOOD, or OIL FUEL 


The Ideal Boiler for emergencies 
and for all cases where Light~- 
ness, Portability and Small Bulk 
are essential. 


A large user of Merryweather 
Boilers in the East says: ‘‘ They 
are easily worked and kept in 
order by native labour. The 
Boilers were used under very 
severe conditions on bad water 
and for long periods.”’ 


This photograph taken “‘up-country” speaks for the lightness and 
portability of Merryweather Boilers. 


ESTIMATES SUBMITTED. 


Merryweather & Sons, Ld., Fire Engine Works, Greenwich, S.E. London. 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS, 


vurnx sro. BEDFORD. 


Spl 8028 








IMustrated Descriptive Price List 
free on application. 


SILVER MEDAL, Inventions Exhibition, London, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exbibition 1910. Ceis . 


ee, 


Hulburd’s Patent 


FOUR-SIDED 


| GAUGE-GLASS 
PROTECTOR. 


THE CHEAPEST IN THE MARKET. 
Absolutely Protects the Driver. 


Gives longer “life” to gauge glasses through stability of tem. 
perature, while the perforated dial in back of the protector 
gives a clear indication of water level, and prevents any 
mistaking of an empty for a full glass. 


IT IS DESIGNED TO FIT ANY COCKS. 


TPS 











Over 5000 already supplied. 


HULBURD ENGINEERING Co. Ld. 


Contractors to H.M. Government, Brassfounders and Coppersmiths, 


St. Benet Chambers, Fenchurch Street, E.C, 



































ma ‘DRUM’ PUMP 


JOHNSON’S PATENTS. 
High Efficiency. No Valves. 


Used for Water and all kinds of Semi-Fluids by 
Leading Manufacturers in Many Trades. 


|| Positive Action. 


ARRANGED for BELT DRIVING. 


Can be coupled direct to Steam Engine or Electric Motor. 


Write for Catalogue No. 60 to 1117 


DRUM ENGINEERING CO. *shisrons:“* 





























AS USED BY H.M. GOVT. AND CONTROLLED ESTABLISHMENTS. 


THE NATIONAL PATENT <criox TIME RECORDERS 


for automatically registering workpeople’s time. 
MADE IN ENGLAND. 

These Machines have the important advantage over the ordinary 
Time Recorders in that they will register the times for the 
correct days only. 

REFUSE ALL RECORDERS WITHOUT PATENT CHECK ACTION. 


THE NATIONAL TIME RECORDER COMPANY, 
The Largest Makers of Time Recorders in the United Kingdom. 


Head Office and Works: BLACKFRIARS ROAD, LONDON, S.E. 
Tel. No.: Hop 918. Tel. Address: ‘‘Natrecorp, Lonpon.” 


Branch Offices: Birmingham, Manchester and Glasgow. K34 

















LELeLiL 
ool Del Ded 


Teg eg 


Department No.1 


Shell-Lathes 











for 
Forming, Rough Turning, 
Boring, Waving, Centreing. 


Engine-Lathes 


AlGH. GRUBAN 


(CO, LTD.. 


LANCS. 





Turret & Capstan Lathes 
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Patent Horizontal Log Band Mill (Electrically driven). 





RC LELE LOL LELELO LO LOLOL LO LOLOL LLC LOLOL LCC hee eee eee ee ce Le ie Le irir 


Production: 55 to 60 


Lathes ner week. 
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Devartment No. 2. 


Sawmill & Woodworking 








Machinery 


for Sawing & Planing Mills, Shipyards, Arsenals, Railway Carriage 








and Wagon Works, Repair Shops, Dockyards, Contractors and 
Builders, Cabinet Works, Engineers’ Pattern Shops, Brush 
Factories, Barrel Works, Box and Packing Case Works, Motor 
Body Works, Aeroplane Works, Toy Works, Piano Factories, &c. 


About 300 modern designs and models. 





Catalogues in English, Spanish, Portuguese and French (new editions in print). 


Haigh, Gruban & Co. Ltd., Oldham 


N42 (England). 
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KAN GY E’s 


STEAM ENGINES. 








ALL TYPES—HORIZONTAL OR VERTICAL. 


Tandem or Cross-Compound; Condensing; Corliss; Winding, &c. 


TANGYES L® vrevvons 





No. 410 A 















For ENGINEERS’ SHOPS. 
SHIPBUILDERS, 
CONTRACTORS, 
COLLIERIES & 
ALL DUTIES. 











TELEPHONE NOS:.: 
324 & 325 IPSWICH. 
TELEGRAMS: 
*‘REAVELL, IPSWICH.” 





~ ” 


BELT-DRIVEN COMPRESSOR. 





WRITE FOR 
CATALOGUE C13. 











SIMPLE, 
COMPACT, 


EFFICIENT, 
SINGLE & DOUBLE ENDED. 
ee ae ae ELECTRICALLY DRIVEN DIRECT-COUPLED. | x: 


REAVELL & CO., LTD., ranetach works, IPSWICH. 
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ANCHESTER,S.E. 


TH E N POWER Pump 


Horizontal Treble Ram. 





ThE MANCHESTER DONKEY on WALL Pump Pee DEARN & Co bd 


Single Acting Double Acting ; 
PEARNS CAMERON TYPE PuMP 


PUMP 


Telephone 
N°2289.Central 


Telegrams 
“PUMPS” Manchester. 


Vertical Treble Ram. Single Ram. Double Ram. 


LONDON; 49, Queen Victoria St. E.C. GLASGOW P. & W. Maclellan, Ltd., 129, Trongate. _ NEWCASTLE-ON-TYNE: E. Cleaton Rees & Co., 33, High Bridge 


_Catalogues showing (various classes o7 Pumps :manufactured by us can be had on application. 


THE LEEDS FORGE Co. Lrp., LEEDS | 


London Office: 
Caxton House, 























Be 


Westminster. 


SIX-WHEELED CARRIAGE BOGIE. 























AUTOMATIC TRAIN STOP 
- and Audible Locomotive Cab Signal. 


Signal Boxes. ‘ 
Level Crossing Gates. Parker’s Patent 


Lattice Steel Towers and Masts. 

eo FOG SIGNAL and PLACER. 
Long-burning Lamps. — 

New ‘‘ Over-Rail” Lock-Bar. 


Patent Signal Wire Binders and New and Improved 
Telegraph Wire Clips. 


Electrically-operated Distant Signals. BLOCK INTERLOCKING 


Electrically - controlled Mechanical 
Signals, INSTRUMENTS 
FOR 


Electric Detectors for Facing Points. 
Electric Lever Locking. DOUBLE LINE, SINGLE LINE, 


AND REVERSIBLE LINE WORKING. 


MCKENZIE & HOLLAND LT. ,,quia same. 





Electric Repeaters and Indicators, 
Electric Rail Deflection Treadles. 


TRACK CIRCUIT APPLIANCES A SPECIALITY. 
POWER SIGNALLING: Electro-Pneumatic, Electro-Oil, All-Electric. 


Telegrams—“ MACKSIG,” SOWE3 , LONDON. Telephone — 4760 VICTORIA. 


HEAD ofFice: 68, VICTORIA STREET, WESTMINSTER, LONDON, S.W. woRKS: worcester. °"'* | 

















1915 


—$$<__ 
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NEW GONVEYOR Co. L” 


SMETHWICK, BIRMINGHAM. 


Telegrams : Aptitude, Birmingham, Telephone: 50 Smethwick. Glasgow Office: 90, Mitchell St. 


Proprietors of the MIDLAND ENGINEERING CO., Birmingham. 





MANUFACTURERS OF ALL TYPES OF 


Conveying & Elevating Plant 


COOLING AND CONDENSING PLANTS 


As supplied to the Principal Corporations and Leading Firms 
in this and Foreign Countries. 


GRAIN PLANTS, GOAL: ASH PLANTS 


Steel Structures, Bridgework & Hoppers. Chains, Buckets, Wheels, &c. 
Contractors to the Government and to Principal Corporations at Home and Abroad. 



































You want Steam? of course ! 


But you don't always get it, as much of it 
as you want, the instant you want it, and 
without smoke, dust, or grits. 


If you don't it is because your boiler is not 
fitted with a “Bennis’ Automatic Stoker. 


“Benn's’’ Stokers stand for cheap steam 
and plenty of it, low coal bills, less labour, 
less wear and tear, less trouble, less worry. 


Why not investigate? That will cost you 
nothing and may save you &’s. 





& Co. Ltd. 





LITTLE HULTON--- BOLTON 


AND 28VICTORIA STREET LONDON Sw. 




















NASMYTH, WILSON « Co. Lo. 


PATRICROFT 
MANCHESTER. 








ESTABLISHED 1837. 


LOCOMOTIVES. 























SIGNALLING 


THE McKENZIE, HOLLAND, & WESTINGHOUSE 


POWER SIGNAL CO., LTD. 


Address: 


58, Victoria Street, London, S.W. 


Telegrams : Telephone: 
“ Powersig, Sowest, London.” 4760 Victoria (2 lines). 
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; QUALITY 
FIRST. 


BED: Made of high tensile iron. 
WAYS: Chilled to greatly jn 
crease life in alignment. SPINDLE 
BEARINGS : Special anti-friction 
white metal, renewable and_ inter 


changeable. BACK GEARQUILL: 


et a et Re et ee nl el et et 





Back Gear Pinion and Quill made 
from a single steel forging. THRUST 
WASHERS: Bronze and Steel 
Thrust Washers take up thrust of 
major and minor parts. STEEL, 
GEARS: Thread and feed gears 
are drop forged steel. TAIL.- 
STOCK : Tool steel tailstock spindle. 


18in. 3-STEP CONE HEAD DOUBLE BACK-GEARED ENGINE LATHE. 


Full length bearing for spindle in accurately reamed bore of tailstock. Floating plug binders hold spindle securely and 
in proper alignment. LEAD SCREW: Made of special High Carbon Steel, turned and ground ; chased in precision 
lathe designed especially for that purpose. CROSS FEED SCREW: Made of High Carbon Stock, chased in a special lathe, 
CROSS FEED NUT: Bronze, chased and sized by tap. CASTING CLEANING: Cleaning is as thorough as if lathe 


was to be shipped unpainted, consequently excessive filling is unnecessary, and the paint stays on. 


THE LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, OHIO, U.S.A. 


EUROPEAN AGENTS.—Alfred Herbert, Ltd., Coventry, England; V. Lowener, OTHER AGENTS —Alfred Herbert, Ltd., Calcutta ; Andrews & George, Yokohama, 
Christiania, Copenhagen, Stockholm; R. S. Stokvis & Zcnen, Ltd., Rotterdam, Japan ; Bevan & Edwards Propty., Ltd., Melbourne ; Krajewski-Pesant Co. Havana ; 
R. S. Stokvis & Fils, S.A., Paris, Brussels. Jardine, Matheson & Co., Ltd., Shanghai, Hongkong, Hankow, Amoy. Spl 871 
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A. GMUMF 0 RD... Colchester 


—— CONTRACTORS TO 


BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS 
FOR THE COLONIES, AND FOREIGN NAVIES. fat 
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Helper coset me Oil Fuel Pumps. 
| Main Feed, Fire and Bilge, | j try : 

! ' | pe ee NGA. Pe Distiller Pumps. 
j Air Pumps. wal og ath: cuenis ee x - 


























sannihs See | lover 25,000 22,2" 


AUTOMATIC | 7) re 
BOILER FEED oo JAPANESE and 


ITALIAN NAVIES. 


























REGULATORS. Feed — a laid Full particulars and illustrated 


Catalogues on Application. 
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No Attendance 
Necessary. 


Small 


Foundations. 


Alley 





Steam Driven Machine of 6600 Cubic Feet Capacity. 


All Sizes from 50 to 7500 Cubic Feet always in Stock or Progress. 





Motor-driven Machine 2750 Cubic Feet Capacity. 


& MacLellan, Limited, 





eS 
C D 
(S. E, ALLEY'’S PATENTS). 
Single and Two-Stage. 
Simple 
in The 
Design. x os 
Sentinel” Works 
is 
ical 
a re 
in 
Caines Air Compressor 
Factory 
Durable a 
oak Europe. 
No Repairs. 


Lowest First 


Cost. 


Lowest Running 


Cost. 


Longest Efficient 
Life. 


Sentinel Works, Glasgow. 


Telegrams—Alley, Glasgow. 


G272 
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OXYGEN 


For the Welding and Cutting of Metals. 





British Oxygen Co.,Ld. 


The oldest and most extensive Oxygen 
producing and distributing business in 
the world. 


Factories in all important Engineering 

centres, equipped exclusively with 

MODERN PLANT, capable of producing 

600,000 Cubic Feet of Oxygen of 99% Purity 
per day. 


MANUFACTURERS OF 


Oxy~Acetylene Welding 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


And other Appliances. 
D573 
For full particulars apply to any of the Company’s 
Yorks :— 


jm erton Street, Westminster, S.W. 
LONDON - - aes vl Avenue, ” East Greenwic ch, S.E. 
aay Stratfo rd, E. 
BIRMINGHAM Ba altley Wor 
mae LVERHAMPTON Lowe e Walsall Street 
East ‘Moo: 


- Great oo ugh Street 
c. Bromborough Po 
NEWCASTLE- “0 N- 

TYNE Shields Road, —— be» 
GLASGOW - Rosehill Works, Pol 
SHEFFIELD - + Celtic Works, Sav ille ! St rect 
SYDNEY, N.S.W. 


Werf GUSTO, Firma A. F. Smulders, 
SCHIEDAM, HOLLAND. 
DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 


See our page Advt. every second & fourth week. H15%& 


RAMSHAY & MARSHALL LTD., 


Broad Street, BIRMINGHAM. 
Galvanised Flat Sheets, of best quality and finish, mame a 
flattened for Engineering Work, Se, ale : 

a gauges and sizes pono] 
quickly, at competitive prices. Specify for 


MERCURY ee D. 


Cannot be beaten. 











o 
- 
o 
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ba 
Rogers McGown & Co., 4, Livesey Rd., Manchester 


BLAKE’S PATENT 
Self-acting 


RAMS and HYDRAMS| ' 


For Raising Water. 
Send for Catalogue No. 16 


JOHN BLAKE Lp. 
ACCRINGTON, LANCS. 








FRICTION 
CLUTCHES 





HALL'S PUMPS 


J. P. HALL & SONS, Ld. 


PETERBOROUGH K149 


CYLINDER, DOFFER, ROLLER, 
AIR PUMP, CONDENSER & STEAM 
PIPE CASTINGS. 

Wachine Made Toothed Whe 


MALLEABLE IRON and 
MILD STEEL CASTINGS. 








Write for prices to 


SCHOFIELD’S FOUNDRY CO., L° 


LITTLEBOROUGH. 7 


| " iN Al i ri 


wait anna i Ov vl 


KIN 


——= 
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SPECIALITIES IN ALL KINDS OF HYDRAULIC MACHINERY. 





Accumulators. 





Lifts. 





Intensifiers , 


ESTABLISHED 1850. 





PUMPS; 


ELECTRIC, STEAM 
and BELT DRIVEN. 


Special facilities for Grinding 
Bowls or Shafts up to 3lin 
| diameter and 18ft. long. 


PRESSES 


for Cotton, Yarn, Cloth, 
Wool, Fibre, Paper, 
Rubber, Scrap Metal, 
Bowls, Margarine, Oleo, 
Tallow, Meat, Tinctures, 
Hides, Flanging and 
Forging, &c. 


Telephone No. 431 City Private 
Branch Exchange. 


5th Edition ABC and Al Codes fe 
used, a 


Telegraphic Address— 


Prelum, Manchester Be 


SHELL PIERCING, DRAWING & HEADING [PRESS. 


Head Office & Works: 


WELLINGTON STREET! WORKS, SALFORD, nr. MANCHESTER. 


Jonn |S 


a SI 


aN 


Za 


Sons Ons | 

















JOSEPH BOOTH & BROS., L'?. 


30-TON STEAM BREAKDOWN 


CRANE. 


RODLEY, 
LEEDS. 


Telephone: STANNINGLEY 20 
and 307. 


Telegrams: CRANES, RODLEY. 





London Office: A. E. W. 
GWYN, Litd., Caxton 
House, Westminster, 
s.W. 


South Wales Office: W. 
OGDEN DAYSON, M.I. 
Mech. E., M. Iron and 
Steel Inst., 1, Mount 


Street, Swansea. 
B3022 
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| | o cut down the running costs of your machines | 
a ng | ones tia ae se: alte with a : 
™ . SKF. ball bearings. By doing so you obviate . 
' 7 The Skefko Ball Bearing Co., Ltd., not only a heavy expense sheet but also - 
7 Head Office and Works - LUTON, ENGLAND. fear of breakdown and _ consequent delays. a 
7 London Office - 28, Victoria St., Westminster, S.W. . 
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| & _— 2 
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CENTRAL IRON works, HUDDERSFIELD. 
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| ELECTRIC 
WINCHES 
| ELECTRIC 
5 CAPSTANS 
7 x . ALSO ALL TYPES 
= i _— 
4 ; — [ae a ae 
MI. 
: LECTRIC CRANES 
> LONDON OFFICE: SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, E.C. 2 
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ONDENSERS *<* 


FOR ALL PURPOSES 


FIRE 
DOCKS 
MINES 


A.C. MOTOR-DRIVEN CIRCULATING PUMP SEWAGE REES ROTURBO D.C. MOTOR DRIVEN 

1 200.000 GALLS. PER HOUR, 30FT. HEAD, ROTARY JET CONDENSER WITH SUPPLE- 

480 REVOLUTIONS PER MINUTE. MENTARY LIFT PUMP. 
COLLIERIES 


EVAPORATORS 
WAT|ERWORKS 
BOILER FEEDING 
CONDENSATE EXTRACTION 
HOT: WATER CIRCULATION 
CONDENSER CIRCULATING WATER, &c. &c. 


' ON 
LONDON °OFFICE : : : : 4 ; ‘ 
HASTINGS HOUSE, pre: a/,™ 4 “™ ADMIRALTY, 
NORFOLK ST., oo * , 
STRAND, W.C. ‘ WAR, INDIA, 
Telegrams: HOME, AND 
ouanenaeliaah.  —_ “ COLONIAL 
ich Caan SL : TURBO -M EG CO. 2 OFFICE 
oo 1511 } Central, London. oy ee a siesta , ses nea ee . LISTS. 


REES ROTURBOE D.C. MOTOR DRIVEN SURFACE CONDENSER OUTFIT, CONSISTING 
OF AIR, EXTRACTION AND CIRCULATING PUMPS. D216 
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| JOHN LYSAGHT imited. fp 


Bristol, Newport (Mon.), London. 





Dockyard Workshop,” constructed and erected by John Lysaght, Limited 


BRIDGES. GIRDERS. ROOFS, BUILDINGS. 


ental nc ‘ST. VANCENT'S IRONWORKS, BRISTOL London Office—36 GRACECHURCH ST., 

















GAMMELL LAIRD & C0., Lo 


SHEFFIELD «> BIRKENHEAD. 








ALL CLASSES OF 
BATTLESHIPS, CRUISERS, DESTROYERS, 
MAIL, PASSENGER AND CARGO BOATS, 

MARINE ENGINES AND BOILERS, 
ARMOUR, PROJECTILES, GUN FORGINGS, 
MARINE FORGINGS AND CASTINGS. 











RPM Ma eA See 











sSTEEL WORKS: SHIPYARDS: 
SHEFFIELD. BIRKENHEAD. 


LONDON OFFICE: 
3, Central Buildings, Westminster, S.W. 
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ECONOMICAL POWER PLANTS 


Ruston “Wood Refuse” 


Suction Gas Plants 
and Ruston 


Crude and Refined 


Oil Engines 


Tell us your wants, and we will tell you, 


EXACTLY, which would be most economical. 











01270 


RUSTON, «::: LINCOLN 


And at 46, Queen Victoria St. LONDON, E.C. 











GLOBE 
“CORNER” 
DRILLING 
MACHINE. 
SIMPLEST 

AND MOST 
DURABLE 
CONSTRUCTION. 

















GLOBE DRILLING, TAPPING & REAMING MACHINES HAVE 
FEWER WORKING PARTS THAN ANY OTHERS OF THE TYPE 





GLOBE 
CHIPPING, CAULKING GLOBE 
AND RIVETING PNEUMATIC 
HAMMERS, MADE GEARED 
THROUGHOUT FROM MOTOR HOIST. 


NICKEL GUN STEEL. MADE IN 
FIVE SIZES. 


LIFTING 
CAPACITY 


All GLOBE PNEUMATIC TOOLS are manufactured by SIR W. G. + TON TO 
ARMSTRONG, WHITWORTH & CO., Ltd., for 5-TONS. 


GLOBE PNEUMATIC ENGINEERING . 


Loin enn AG Thtcrow,  SIHRERT LODO B £9, 0m, ern, una 
, ., Glasgow. . W. . , Newsky, Petrograd. 
as VICTORIA STREET, LONDON, S.W. J. D. ANDREW, Nawonstio-on-T yrs. RIVORY, VALLIER & co. Rue Adolphe Mille, Paris. 
R. DUDLEY WOOD, Liverpool. TEKNISK CO., Dronningensgt 14, Christiania. 
JAMES TURNBULL & CO., Birmingham. Mr. FRANTS ALLING, Puggaardsgade 4, Copenhagen. 


Telegrams’ _Pyrumator”’ Vic’ Lonpon. Telephone: 2671 Vicrorta. SOUPER & CALLAGHAN, Manchester. Dr. T. SHIN, Tokyo, Japan. 
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Manufactured by the Lapwelded, Buttwelded, Solid-Drawn and Lock-Bar Processes. 


TEEL PIPES | 


In diameters up to 72 inches; and in lengths up to 40 feet. 


Steam Pipe Installations 
With Screwed and Welded-on Flanges. 





SCREWED-ON FLANGE JOINT — ” a WELDED-ON FLANGE JOINT 


24in. HIGH-PRESSURE STEAM PIPE with Branches and Flanges Welded On. 
Catalogues sent on application. Catalogues sent on application. 


Lapwelded Steel Pipes 


With Stewarts’ Patent Inserted Joints for Gas, Water, Air, Sewage, Etc. 











STEWARTS’ LONGSLEEVE Patent JOINT 
(Pat. Ne. 8189/N). 


TRANSPORTING 30in, LAPWELDED STEEL PIPES with Inserted Joints.: 
_ STEEL CASTINGS. CASTINGS. TUBULAR STEEL TRAMWAY, TELEGRAPH & TELEPHONE POLES. STEEL STEEL PLATES | 


STEWARTS ~ LLOYDS, y 


41, Oswald Street, GLASGOW. Broad Street Chambers, BIRMINGHAM. Winchester House, Old Broad ed LONDON. 






































y 
ALUMINIUM:—All Classes ot Aluminium Castings; 
hand or machine moulded. 





GUN METAL) 
and BRASS) 


INGLESTON Founpry, GREENOCK, Scot ano. 


—Small Repetition Work a Specialty. 
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ROPEWAYS LIMITED, 


ELDON STREET HOUSE, SOUTH PLACE, LONDON, E.C. 











CONSTRUCTORS OF 


AERIAL ROPEWAYS ON THE ‘ROE SYSTEMS.’ 


For conveying all classes or material in any quantities, 
and over any distance. 


= —~ 
a on 


ee 
x =o “~~ 








THE IM OO WD EC FR FRICTION SURFACES. 


FIBRE ... sti ... Coeff. of Friction ‘6—'8 
i 
F/E|RIO/D/O BONDED ASBESTOS = ss 2-3 
CHEAPER THAN METAL, WOOD, LEATHER, ETC. 
POWER ABSORBED UP TO 39,000 FT.-LBS. PER MIN. AT 1000f. PER MIN. Nas 


USED ON ALL UNDERGROUND ELECTRIC RAILWAYS OF LONDON AND PARIS. 
List Ef and = =THE HERBERT FROOD CO., LD., CHAPEL-EN-LE-FRITH. 537% 


Supaning Exlence Reogised | PARAFFIN ELECTRIC 
GANDY’S PLANTS 


GENUINE PULLEY. 
ALWAYS IN DEMAND. 4 TO 50 K.W. 


Adhesive Belt Surface, Quality unsurpassed. 
Economical and easily fixed. Large Stocks FOR 


at London, Liverpool, Manchester, &c. LicHTING, WELDING, ETC. 
¢ WS 


Moderate Speed. 
Close Governing. 
Pump Lubrication. 
Capped Bearings. 
Removable Pistons. 




















ADMIRALTY, WAR OFFICE, and CROWN 
AGENTS’ LISTS. 


fi i Co., Ltd. elephone—342. 
“uta eee |THE PARSONS MOTOR CO., L™ Ss... 


Reoscheg mat Sache, abten, Urepest oe TOWN QUAY WORKS, SOUTHAMPTON, ENG. sic Naa am 


Spl 1081 


HENRY J. COLES, JOUN OAKEY & Sons, 


MANUFACTURERS OF LIMITED. 


“| GENUINE EMERY, mr 
EMERY CLOTH, | sure TAPE 

__~ie| GLASS PAPER, BLACK LEAD. 

notte scree tes |FLINT AND GARNET PAPER. © EMERY AND GORUNDUM DISCS 


OVERHEAD ELECTRIC CRANES, 


SINGLE AND DOUBLE CHAIN GRABS, mana, See Gen, pong srsgepepptoige ove : Of Cloth & Paper, for all Disc Grinding & Polishing Machines. 


STEAM CRANES, NAVVIES, size and shape, to suit the special requirements of 
PETROL & OIL MOTOR DRIVEN CRANES buyers. Prices quoted on receipt of particulars. EM ERY W H EELS. 
SHUNTING & BREAKDOWN CRANES. WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 


Telegrams: ‘Coles, Derby. Y466 


THOMAS CROMPTON, 


sone ree So STEAM HAMMERS] 


IRON & STEEL HINGES ' 
to any pattern, for FIELD KITCHENS, FOR SMITHS’ SHOPS AND FORGES. 


DOUGH TROUGHS, LIMBER WAGONS, &c. 


SMALL FORGINGS to any pattern or drawing. 5 7 ’ ; £ a SHIP BUILDERS’ & BOILERMAKERS’ MACHINE TOOLS } g 


THE LEEDS ENGINEERING, : | Sole Makers oi R. E. DAWIBS’ Blz 
AND HYDRAULIC CO., LTD. 


RODLEY, near LEEDS zat ) 
PUMPING AND dip ‘a MACHINERY, & : — sis “4 DAVIS & PRIMROSE, LD., suncTion RD. tlie 


LEITH, EDINBURGH. 
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DIGGER PROFIT 


WITH THE 


LITTLE GIANT 
POWER HAMMER. 





Specifications } 25 1b. 50 Ib. 100 Ib. 





Will forge up to --| 1$8q.0r 28q.or | 38q. or 
2rd. 2 r 4rd. 


Upper Die, Face -.|3 x Ijin, 38 x iin. 6 x 3in. 


Lower Die, Face .. ..| 3 X Zin. 3) x 2gin.| 6 x 3in 
Lower Die, Base... .. Sin. Shin. | Gin. 
Weight of Ram.. .. ..| 25 1b. 50 Ib, 100 Ib. 
Weight of Machine.. ..| 800)b. 1600 Ib. | 3200 Ib. 
Height over all.. .. ..| 5ft. din. 5ft llin. | 6ft. 6in. 
Floor Space .. .. ../16 x 27in. 20 x 30in.|28 x 42in. 
Pulley, sizeof .. .. ../10 x 3him. 12 x 4in. | 14 x Sin: 
Revs. per Minute .. .. 400 325 250 
Est. H.P. Reqd. .. . “ a | of 
Size of Motor Recd... ..| 18 H.P. 24H.P. 3 H.LP. 


Write for particulars— 


GEO. W. KING, Ltd., 


Windmill Lane, STRATFORD, London, E. 
Telegrams :— Telephone Nos. :— 
18 and 662 Stratford 


iSTANLEY: 


The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 
Please send for our “K.6” Oatalogus. 

Ww. F. STANLEY & CO., L.d. 


Agrikinger, London.” K264 




















HAND & ELECTRIC 
OVERHEAD 


HERBERT 


TRAVELLING-CRANES. 
PULLEY -BLOCKS. 
OVERHEAD-RUNWAYS, 
TELPHERS. 








WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 
Telegrams: Wootton, Colville. 


Brickworks Plant. Sanitary Pipe Plant 


CLAY-WORKING PLANT. 


MACKIES, LD., 


T AND CAST IRON 


PULLEYS, SHAPTING, BRARIN 


Write for Catalogue No 52. &e. 
Reading "Phone, 86 Reading 


JOHN ROGERSON & CO., LTD. 


WOLSINGHAM, R.S.0., CO. DURHAM. 


Maxers or 
Steel Castings and Steel Forgings. 


Stockless — — Buckets, Links, 


and Tumblers. 
Steering Gear, &c. &c. 
Sznp your Enquinizs. 
Telegrams : “Steelworks, Wolsingham.” Z145 


MACHINE CUT 
WHEELS. 


The REID GEAR CO., “="24,, 


See illustrated advt. in issue of Dec. 3rd. 





Wi 
Tels., Machinery, 











DREWRY 
RAILWAY INSPECTION CARS. 


See Advts. December 10th and January ~*~, 
16, River Piate House 
The Drewry Car C0., ld. South Pl., London, E.C. 


"Phone; 458 London Wall. Tel.: Effervesce, London. 








a and ae 









Anderson’s 
BELFAST ‘cuz ROOFS 


covered with their 









HE above illustration shows an interior view of one 
of Messrs. Cowan Sheldon & Co.’s Construct- 
ing Shops built on our Lattice Girder principle with 


a clear span of 100 ft. 


These roofs are cheap, light, and | permanent, needing no annual 
strong—can be constructed to tarring or other coating. “‘ROK”’ 
carry shafting, more durable than | is cheaper than slates or tiles, 
iron, and are unaffected by chem- and will outlive Galvanised 
ical fumes. ‘“* ROK”’ Roofing is iron, and is as safe from fire 
the ideal covering for these as risks as either. It gives an 
well as for pitched or flat roofs, equable temperature — cool in 
because it is economical and Summer and warm in Winter. 





Illustrated Booklet ** 7,” with photos. of ** ROK” 
contracts, will be sent with particulars of Belfast 
Lattice Girder Roofs on receipt of a postcard. 


D. ANDERSON & SON, LID. 


Lagan Felt Works BELFAST, 
And Roach Road Works, Old Ford, LONDON, E. 



































WILLIAM BOBY, 





lisbury House, LONDON WALL, Ei 


H. W. WARD & CO., Ltd., sinmincHAM. 


LONDON: 414, CAXTON HOUSE, WESTMINSTER, S.W. 





Sole Agents for 
“STEPTOE” MILLING MACHINES. 
MADE IN THREE TYPES: 

No. 0 HAND MILLER. 
No. 0 PLAIN POWER FEED. 
No. 0 BACK GEARED, POWER FEED. 








lllustrations show No. O Hand Milling Machine, 
10in. x 6tin. x 12in. 


Q327 





DELIVERY FROM STOCK. 












THE ENGINEER 


MINE CABLES 
















HELSBY VULCANISED BITUMEN CABLES, 
TRAILING CABLES & SHOT FIRING CABLES. 








BRITISH INSULATED & HELSBY GABLES, 


LIMITED, 


WORKS - - PRESCOT & HELSBY. 








1915 
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BENHAM & SONS, Ld. 





COOKING APPARATUS 


MESS ROOMS of MUNITION and other FACTORIES. 





LARGE GAS and STEAM KITCHEN for a Staff of 1200. 


In the centre is a large Gas Hot Plate; at the far end are Gas Roasting, Baking and 
Pastry Ovens; on the left are Steam Ovens and Steam Jacketed Boiling Pans. This 
Kitchen is in London and can be seen by prior arrangement. 


STEAM OR GAS HEATED HOT CLOSETS or CUPBOARDS FOR 
WARMING UP FOOD. 


STEAM OR GAS HEATED WATER BOILERS FOR TEA MAKING. 


Coal Cooking Apparatus. 


HEATING APPARATUS 
by Benham’s “ Perfect” System of Low-pressure Hot Water; Low-pressuie Steam, &c. 





Offices & Showrooms - 66, WIGMORE STREET, LONDON, W. 


Works . GARRATT LANE, WANDSWORTH, S.W, K260 





Portable Light from Oil. 


up TO &O00 canpDLe POWER. 


POR ENGINEERS, CONTRACTORS, DOCKS, RAILWAYS, &e. 
OVER 18,000 SOLD. 


Adopted by 26 Governments, Supplied to 500 
British and Foreign Railways and aff Leading Firms. 


Price complete. 

No. 0.—500 Candles. Hand Pattern ... ... ... ws £7 7 0 
No, 1.—1500 Candles. Hand Pattern, with No. 2 size 

bureee oe Tee 0... 16 cs ne ee SIO 0.0 

No, 2.—1500 or 2000 Candles. Useful & portable pattern £1510 O 
No. $.—2500 or 3500 Candles. Manchester Ship Canal 

Pattern see! agar eataee dhe ce £21610 0 

Burn Kerosene or Petroleum in Fore’ Countries ; 

in Great Britain our Special Wells is supplied. 


TYRE EXPANDING, BENDING, STRAIGHTENING, SETTING, SHRINKING, &c. 


WELLS HEATER 





No. 0.0.—Small size, “complete with 
burner, for use where great 
portability is an advantage 

No, 2.—(Standard Heating Plant), < 
complete with Burner, Oil Tank, / 

Air Pump, all Fittings ... ... £1710 0 

Heater Burner and Hose only .. £510 0 


£910 0 





WELLS’ “STANDARD” OIL GAS LAMP, | PORTABLE ACETYLENE LAMP. 


An improved type o 
Suitable for Lamp producing a 
ENGINEERS, | Powerful Light from 


Carbide o1 Calcium. 
CONTRACTORS, 
Simple. 
BUILDERS, eee 


Quickly Started. 
RAILWAYS, eee 
s very sim: 
FOUNDRIES, oe construction a4 akiled 
harged and put to work in 


and for all =| Sheree Pes Pand will then 
Classes of pos until the carbide is 


INDUSTRIAL No. - £6. 
WORK. Diep... 68 
3—2000c.p... .. 8 8 

99 


Prices.—Fitted with Single Burner, £3; fitted with 4.—8000 cp... -- 
double Burner, £3 5s. Extra BuRNERs, $s. each 

















A. C. WELLS & CO. “f7'rancras, London 














GLACIER METAL 








The most reliable bearing alloy for all general 
engineering requirements. 


Td & Td 


FINDLAY’S 
SPECIAL MOTOR METAL. 


MABE By 


ANTI-FRICTION 


FINDLAY'S GLACI 


ER 
SPECIAL MOTOR METAL at Se Oe Oe Oo 





For bearings of internal combustion engines, 
and bearings working under abnormal strains. 


DIE-CAST BEARINGS. 


We supply these sound and true, with oil 
grooves and oil holes cast in. 


GLACIER ANTI-FRICTION METAL 


co., LTD., 


WALDO ROAD, . 884 
WILLESDEN JUNCTION, LONDON, N.W. 










Try a free tin of 
“never-blow-out 
Jointing 


SO 





F “Permac’’ were 
double its present 
priceit would still be 

the cheapest pipe jointing 
on the market. For every 10 |b. tin contains enoug 





“Makes or breaks —, 
ust as you wan 


to pack all the joints in your plant; water and oil 
pipes, as well as steam. And there is this to be said 
in favour of “ Permac”’—it needs no “‘following- 
up.” You turn on full pressure immediately the 
joint is made. It will neither blow out nor leak, 
but will last indefinitely. 

Try atin at our risk! Fill in the coupon, tear off and attach to 


your letterpaper. Then we will send a tin on the understanding 
that no charge will be made if you wish to return, after trial. 


THOMAS & BISHOP, 
119, Finsbury Pavement, London, E.C. 


CUT OFF HERE AND POST TC-DAY. 
THOMAS & BISHOP, 119, FINSBURY PAVEMENT, LONDON, EC. 
Please send me a tin of ‘‘ Permac,” as per your offer in THe ENGINEER. 
If I wish to return this tin to you after trial, I am at liberty to do so, 
without any charge being made to me. 
WEN iohokigccscebesdswqisesektessiduadeacddenes Kl17 


ADDRBBB.. 2 cece cc cccccccccccccccccccceccccccetcerevesssssescseeccceeseces EIH 
































ee, 


Zr 


| thee ( 
o-= >— Ax 


MMM JU Vio — ————e_, MMU OA ln CY 0 


Dec. 31, 1915 


5 © 


9 
) 


wars | 
ANGLE TYPE. 
SCREWED OR 
FLANGED ENDS. 
INSIDE OR 
OUTSIDE SGREW. 
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A RELIABLE VALVE 
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“PLATNAM” METAL 


FIRST-CLASS DESIGN & MATERIAL. 
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HIGH PRESSURE 
BRONZE BODY. 
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VALVE AND 
SCREWED-IN SEAT. 
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MUFFLE 1. OVEN 
FURNACES 


(Hall’s Patents) 






Uniform Temperature obtained by 


Self -Acting Heat Control 


Burner Distribution System. 


The Monometer Patent Heat Controller automatically 
keeps the Temperature uniform, is adjustable within a 
range of 200° F.,and is purely mechanical in action. 


The Patent Burners System feeds any desired 
number of units and uniformly distributes the heat. 





The ONLY FURNACE on the World's Market 
with a SELF-ACTING HEAT CONTROL. 


Vous rv Patent Mufle Furna 
Adjustable Heat Ceo A Be il. 


ith Self-acting 


Monometer Manufacturing Co., Ltd., 


Engineers and Tronfounders, 


Whitehouse Street, 


Tele; hones : 917 and 918 East. 


Edited by I. H. HAL 
: MONOMETER, BIRMINGHAM. si 


Aston, Birmingham. K168 Prato Director. 


Telegrams 





‘LION ”) STENT 
PACKINGS. 


THE KING of PACKINGS 

















pLANING AT 2590 FEET 4 minute. 





NO FIXED KNIVES—VERY LITTLE HORSE-POWER REQUIRED. 


NEW Qin. x 4in. HIGH-SPEED FLOORING AND MATCHBOARDING MACHINE. 





GUARANTEED TO PLANE, TONGUE, AND GROOVE AT A RATE OF 
250 FEET A MINUTE, WITH PERFECT WORK. 


Full Particulars on application to Department “B.” 


A. RANSOME & CO., Ltd., Stanley Works, Newark-on-Trent. 


LONDON OFFICE: 63, QUEEN VICTORIA STREET, E.C. 02 


LION == EXPANDING PACKING 


For Difficult Work. 








Made with one or two rows of pins. 
SECTION OF RING. 





SET OF PACKING IN SECTION. 





LION:"AUTOMATIC PACKING 


For Pumps and Hydraulic Work. 





Acts like a Ram Leather. 
SECTION OF RING. 





SET OF PACKING IN SECTION. 











CRAVEN’S PATENT 


BRIQUETTING 





—* ’ 
|= 
2 ee 





enables you to get the utmost value from your deposits 


of fine ores and coal. Does this interest you? 












FULL PARTICULARS ON APPLICATION TO 


F BRADLEY & CRAVEN, Ltd., 


Engineers, WAKEFIELD. 









X1620 


MACHINERY 


LION == BLOCK PACKING 


For General Use. 





Made with one, two or three rows of pins. 
SECTION OF RING. 


SET OF PACKING IN SECTION. 





SEND FOR NEW DESORIPTIVE OATALOGUE “‘B. 





A Thin Red Line now runs through al! Genuine 


Lion Packings. BEWARE OF IMITATIONS. 


Please observe that where a White Line is shown in 
illustration, the THIN RED LINE will be found 
in the Packing. Look for the THIN RED Aiki 


AMES WALKER & 00. 


DON 
Selgin : : Kast 3084. 








Lion Works, Garford Bt. ot we West — Dock — | 





LON 
Telegrams : Lioncelle. 
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ROBERT HUDSON, L™ 


The Largest Britisn Manufacturers of LIGHT RAILWAY MATERIAL azd Contractors’ Plant, 


Address EAD OFFICE & WORKS :— GILDERSOME FOUNDRY, LEEDS, ENGLAND. 


Telegrams and Cables: FOUNDRY, GILDERSOME. near 


. /ABC (4th & 5th Editions). . §2 Morley. London Office: London Telephone ; 
Codes used : | western Union and Private. Telephones : fe Leeds (Central). SUFFOLK HOUSE. CANNON STREET, E.C. 3162 City. 


Offices and Stores: CULLINAN BUILDINGS, JOHANNESBURG, and 6-7, CLIVE STREET, CALCUTTA. 

















Catalogue | N 

of Light rage Contrac- 

Railway : 

Material & tors to the 

forwarded = ie War Office 

free on ke Admiralty, 

request. Secretary 
of State 

Colonial a for India, 

Foreign 

require- Crown 

ments a Agents for 

Speciality. the 
Colonies, 

Quotations H.M. Office 

a of Works, 

eds. . any 
port in &c. &c. 
the world. 








waste: 


Side Tipping Trucks on 2ft. gauge Light Railway. 





E. 569.—Light Locomotive with Train of 
WE KEEP LARGE STOCKS OF LOCOMOTIVES, TRACK, SWITCHES and CROSSINGS, TURNTABLES and ROLLING STOCK, and CAN EQUIP 
A COMPLETE LIGHT RAILWAY AT THF VERY SHORTEST POSSIBLE NOTICE. 





with Switch Box and Lever. 





E. 456.—HOPPER WAGON with Side 


Discharge Doors. 
Sizes from 20 to 400 cubic feet capacity, 





E. 769.—Steel Side Tip Wagon. 
Thousands always in stock and progress. 








PATENT 


yDSON'S 
p.HUDSON® ypRY 


CILDERSD EDS 





E. 457.—Patent Pressed Steel 


= an Tipping Truck Colliery Tub, with well bottom. 


for Diamond Mines. 








E. 592.—Steel Barrow. 
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Send all Hydraulic Machinery 
Enquiries to Us! 





Hydraulic 
Baling Press 





Light for Transpors. 





For Peat, Cotton, Rags, Wool, 
Sisal, Paper Waste, Skins, Alfalfa, 
Esparto, Bags, Flax, Blankets, Hair, 
Chaff, Hay, Cloth, Hides, Cork, 
Hops, Cotton Waste, Jute, Wood, 
Hemp, Yarn, Moss Litter, Straw, 
Tobacco, Fibre. 





Photo of Hydraulic Press, 
complete with Box and 
Double Hand Pumps. 





All-Metal Hand-Screw 


Bundling Press 


The Press can be stood out of the way and 
be used as a bin, and the bundle made 
when full. 





The Press makes a bale 28 X 15 X 30in. 





For waste materials, such as Waste Paper, 
Straw, Hay, Tin Clippings, Leather, Rubber. Fig. 8. 








HOLLINGS & GUEST, Ltd. 


THIMBLE MILL LANE, BIRMINGHAM. — 




















“EXOL”™ 
SOLUBLE OIL 


(Liquid, mixes instantly with cold water) 


CUTTING COMPOUND 


(in paste form) 


Both Oil and Compound are used for 


CUTTING, SCREWING, &c. 


The output of Shells in Great Britain and 
France is increasing enormously every month. 


“EXOL” SOLUBLE OIL and 
CUTTING COMPOUND 


sales are keeping pace with this increased production. 


Why ? Because Quality is our first consideration. 





Manufactured by 


E. BROOKSBANK & CO., Lro. 


Trafford Park Oil Works, MANCHESTER. 


Telegrams : Telephone : . N60 
“Oleate, Manchester.” Code A.B.C. 5th Edition. . 35 Trafford Park. 










a 


Coal Bills reduced 


with a more efficient plant 





A steam plant consumes from 6 to 10 Ib. 
of coal per b.h.p., and a Crossley Gas 
Engine and Plant consumes from 1 to 


12 Ib. of coal per b.h.p. 


Looked at from that point of view alone, the 
Crossley installation shows a tremendous saving in 
power costs—a saving that will, in fact, cover the 
cost of the plant in a few years. 


It is a business proposition deserving the closest 
attention of every power user. 


In addition to this tremendous saving on the fuel bill, 


Crossle 
Gas ngines 








in conjunction with Crossley’s Patent Suction Gas 
Producers, form positively the most efficient power 
installation that can possibly be obtained—in relia- 
bility, long life, and low running costs. 


Other advantages are: only occasional attention required; negligible 
stand-by costs; low depreciation and repair charges; no dust, dirt, or 
smoke ; fire risks minimised, boiler explosion risks eliminated. 


A Crossley Gas Engine will run continuously—week in, week 
out—giving the same high efficiency for many years, and the 
tremendous savings it effects .will cover the cost of its 
installation in a few years. 


CROSSLEY PATENT WATER-HEATER. 


Where hot water is necessary, a copious supply can always 
be obtained from the waste heat of the engine exhaust by 
means of the Crossley Patent Water-Heater, which can either 
be fixed to existing engines or supplied with the new type 
Crossley Engines. Write for full particulars. 


au mw») Crossley Bros. Ltd. 


investigate the great 

economy of Crossley OPENSHAW .-. MANCHESTER. 
Gas Power. Write 

NOW for Catalogue Branches and Agents everywhere. 
No. 2081 ; it explains 
all the advantages 
in detail. 
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: VICKERS u LIMITED. 


Icebreakers, Dredgers, and other Special Craft 


Floating Docks and Cranes Aircraft 
Armour Plates Projectiles and Explosives 
| Turbines; Steam, Oil, and Gas Engines 
\ Offensive and Defensive Automatic Submarine Mines 
































Built and entirely fitted out at Barrow~in-Furness. 


H.L.J.M.S. ‘* Kongo.”* 
\ Naval Construction Works, BARROW-IN-FURNESS. 


WARSHIPS; MAIL AND PASSENGER STEAMERS. 





| , 
ELECTRICAL PLANT. 


| Motor Generators. Turbo-Generators. 
\ Rotary Converters. 


Motors of all types. 











Complete 
9 Equipment 
PY tor the 
Electrical 
Lighting 
and 
Driving 
of 
Machine 
Shops, 
Mills, 
Factories, | 
&e. 








View showing Frames of Turbine Type Alternators in Course of Construction. 


River Don Works, 
SHEFFIELD. 


we Us 






















Patent 
Automatic 
Reversing 

Drive 
for Recip- 
rocating 
Machine 
Tools. 
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VICKERS| LIMITED. 


















SMALL TOOLS. 





oo 


_ 
US te, 


VICKERS VANADIUM. uicH-power DRILLS. 


(Made of Vanadium High-Speed Steel.) 
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PATENT ADJUSTABLE REAMERS. QUICK CHANGE ‘DRILL CHUCKS. 


——— 
—_——___ 
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The Standard Tools ALL COMMUNICATIONS TO TOOLS DEPT., EFFICIENCY. | 


for modern drilling VICKERS HOUSE, siti } 

: and reaming practice. Broadway, London, S.W. ECONOMY. 

= : : —<—- 2 ERLE NEEL A 
| VICKERS | SURFACE HARDENING | 


LEVER SWITCHES. 


Compact, reliable and inexpensive. No 
heating up, as all current-carrying 
parts are of ample capacity. 


———— 


| einuaians Process. | 
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Bevel Gear Cuttiog Shop showing Gears Hardened by this Process. 








\ When using this Process, High Tensile Steel Forgings and 
Castings of any size, when completely finish machined, can be | 

locally hardened at the exact places required to resist wear, 

\ WITHOUT DISTORTION OR HEATING ANY OTHER PART. 





‘Make and break mechanism is of 
simple design. Switch is weather- | : — 
proof. D.P. or T.P. 10 to 400 amps, Forgings and Castings of Every Description. { 

- 250/500 volts. ; | ARATE ee a: 
es £Y a ae VANADIUM High Speed STEEL. 
The Electric & Ordnance Accessories Co., Ltd. 


(Proprietors: VICKERS LIMITED), ae 


waRD END BIRMINGHAM. | 


River Don Works, 
SHEFFIELD. 


\ Agent for France: EUGENE BUISSON, 9, Rue de Nemours, Paris. 
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THE PATENT 
UNI-FLOW ENGINE. 





| HIGH EFFICIENCY & 
|] LOW STEAM CONSUMPTION. 


SIMPLICITY OF 
CONSTRUCTION. 


WORKING PARTS 
TOTALLY ENCLOSED. 


FORCED LUBRICATION. 

















ROBEY & CO., LTD., 
SPECIALISTS IN 

AIR COMPRESSORS, 
WINDING ENGINES, 

FAN ENGINES & 

BOILERS OF ALL CLASSES. 


NY 
§ 





LANE NTIS SRI ARRAN 


ll) GLOBE WORKS | 
———= LINCOLN | 


79, QUEEN VICTORIA ST. 
x aS Ss S| 
















“ROBEY” PATENT UNI-FLOW ENGINE. 






THE 
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SHELL 
RIVETTING 
PLANT 


ns ir CO ssor ; nonmatin BRivatt ao 

Small Air Compressor and | neumatic Rivetting ER-1.—Horizontal Straight Line Belt-driven Air Compressor. 
equipment, such as are now being installed for 

the purpose of rivetting bases of H.E. Shells, are amongst the many specialities of the Ingersoll-Rand Cv. 
(uick delivery is imperative, and as we carry large stocks of- Air Compressors of both Belt and Steam- 
driven types, we are able to meet the urgent requirements of Munition Factories. 














Ingersoll-Rand Air Compressors are built for all capacities up to 9000 cubic feet per 
minute, and include designs for Steam, Belt and Electric Drive. 

Inasmuch as the Company has been for over forty years the largest builders of Air Com- 
pressors and pneumatic plant generally, customers are assured of securing equipment in the 
design and workmanship of which the experience gained in this long period is embodied. 
No detail is omitted which would tend towards long working life, high efficiency 
and economy in operating cost. 

Ingersoll-Rand Pneumatic Chipping and Rivetting Hammers and Metal Drills are 
used by the largest Shipbuilding and Engineering concerns in the United Kingdom. 


~ INGERSOLL - RAND «: 


165, QUEEN VICTORIA STREET, 


Telegrams: Telephone : 
Ingersoll (Cent.), London. L E. C. B8oz Cily. 


PNEUMATIC TOOL SALES AGENTS FOR U-K.: Jd. encuiniae & SON, Ld., Watt St., Maryhill, Glasgow. 








e XIJ. 
Vertical Bolt-trives Compressor. 
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HURST, NELSON & CO., LTD. 


Makers of 








Builders of 
RAILWAY CARRIAGES, WHEELS and AXLES, 
WAGONS, RAILWAY PLANT 
FORGINGS 
ELECTRIC CARS, and TH-wonn, 
every other description of IRON and BRASS, 
CASTINGS. 


RAILWAY & TRAMWAY 


ROLLING STOCK —_—__ 
. PRESSED STEEL WORK , ‘| 


MOTOR OMNIBUS, of all kinds, including 
's 
and other UNDERFRAMES and 
BOGIES. 


ROAD VEHICLE BODIES. 








BRANCH WORKS : 
Chatsworth Wagon Works, near Chesterfield. 
Bridgend Wagon Works, Bridgend, Glamor- 

ganshire. 


GLASGOW OFFICE: 40, West Nile Street. 


CARDIFF OFFICE: Gordon Chambers, 
31, Queen Street. 
LONDON OFFICE: 14, Leadenhall St., E.C. 














Swansea Wagon Works, Swansea. 


Registered Office and Chief Works: Spl 1017 


THE GLASGOW ROLLING STOCK & PLANT WORKS, MOTHERWELL. 





MACHINE CUT GEARS. 


SPUR, BEVEL, 
WORM, &- 


















IN ANY FOR 
MATERIAL. SATISFACTION. 
HIGHEST QUALITY. 

Ess London Office: 
Carlton House, 

KEEN PRICES. 66 & 66a 
= at “ae Wk ae Vas" x" A seme Sd Gt. Queen Street, 
GOOD DELIVERIES, — | i a > %,, ) wee — a ) Kingsway, W.C. 


THE NORTHERN MANUFACTURING CO., LTD. 
Gear Specialists, © GAINSBOROUGH, eENcLAND. —— Facsim SS s"otinssonouon 


AULD’S Patent Steam Reducing Walves. 
AULD’S Patent Surplus Steam Valves. 








. LYALL BROTHERS 
Patent Full-bore Steam Reducing Valves. 


Sussex Street, GLASGOW. 
IRON & STEEL RIVETS to pass Lloyds AULD’S Automatic Exhaust Relief Yalves. 


and other Surveys. 
SPECIAL QUOTATIONS FOR SHIPMENT. 
London Agent: Mr. H. B. SPARROW, 65, Fenchurch Street, £.0. sm102 





DAVID AULD & SONS, LTD., Patentees and Makers, 
Telegrams—RevucinG, GLASGow. X17 Whitevale [Foundry, GLASGOW. 




















A I A + 


W. G. BAGNALL, LT. sTaFFORD, ENGLAND. 


BUILDERS OF LOCOMOTIVES WEIGHING FROM 3 TO 650 TONS, FOR ANY GAUGE, OF HIGHEST-CLASS WORKMANSHIP & MATERIAL 
TIPPING TRUCKS, SUGAR CANE WAGONS, TURNTABLES, SWITCHES, &c. 


om wtrrenes SPECIALITY:-NARROW-GAUGE LOCOMOTIVES. ‘=: ™ss' 
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and are prepared to advi 


may satisfactorily solv e 






When you want information on —— 
Switchboards or Switching Equipment 


ask the engineers at our nearest branch _ office. 
They are stationed there as a convenience to you 


or standard equipment promptly. 


A wide range of Standard Westinghouse Switchgear 
Units are available and one or a combination of these 


and make you a big saving as compared with installing 
switchgear, perhaps unnecessarily, specially designed. 
There is wide experience embodied in the design 
and construction of all our switchgear. 






— 












ise or quote you on special 








your switchboard problem 











Ce lrsti 





nohouse 











The British Westinghouse Electric and Mfg. 





Manchester 





Company, Lid., Trafford Park, Manchester. 














a ae Se = 


For any Quantity. For any Lift 


High Efficiency. 
eusousren Enon 6° Write for List No. 521. 


LONDON : 


Offices: Ah como sti 


11, Tothill Street, S.W. 


a 


h et ae 


— Che jt Works : | pple 






PULSOMETER Enaine = a 
LONoON & Reiaou 






READING : 





Nine Elms Iron Works. 


















PLUMMER BLOCKS 


Of all Descriptions. 


To meet any Requirements. 





Patent Swivelling Self-Oiling 18 Teleg., Platt, Wednesbury. Telephone, 60 Wednesbury. 
Plummer Block. 








TURNED STEEL debe. 


HANGERS, BRACKETS, &c., 


LARGE STOCKS FOR IMMEDIATE DELIVERY. 








Self-Oiling Plummer Block, Gunmetal 


Spl sacs Bearings, 2 Diameters long. 

















PETER BROTHERHOOD, L° 


PETERBOROUGH. 
AIR and GAS 


COMPRESSORS 


for all pressures up to 6000 Ibs. per sq. in 









Spl au 77 
The illustration shows a four-stage Hydrogen Compressor driven by 
compound enclosed steam engine. Working pressure, 2000 Ibs. sq. in. 
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printing .—George Reveirs, 
a aoe 5 an oe: +e Fetter-lane, KC 

are PI ‘PARED wo BU ES for all DESCRIP- 
NING. THE. MEN GINEER” has been 

it since its Ci 06 





prints ated al ‘his 


as. D. Rate, M.1.M.E. Patents, 


British and Foreign, Modetate charges. Long and varied 
tic i mets experience valuable toinventors. Cirer 
~_ Abstracts” for The Times, and | = 

—Thanet House, "Temple Bar, moe 
) am 





erly tor 





ensen and Son, 

CHARTERED PATENT AGENTS. 

(Established 1867). British, Colonial, and ror Pat nts 
and Trade Marks and Designs tions.— hance 
ane, London, W.C. Telephone, oe Hol rn 1249, 





PATENTS, DESIGNS, ANDTRADE MARKS. 
H arris & Mills, Chartered Patent 
AGENTS, 34 and 5 Bie Holborn, London. 


Tel. Ad., “Privilege, London.’ Tel. No., Holborn 2763. L3 


BULL'S METAL & MELLOID C0., 


Yok Ginad “rp, 
Tel.: Metsor, =” Nat. @ Caro YDEBANK. 


BULL’ SM METAL.— Propellers, Bars, Sheets, dong Rods, 
Valve Spindles, Condenser Stays and Plates 

MELLOID (Reg. Trade Mark).—Condenser ay Boiler 
Tu 





Sta; eed Plates, Bars, Sheets, Valves, &. 
HIGH Ti TENS LE BRONZE. 


WHITE TE METALS —T —Tempalto, Babbitts’ P 


CEL: 
:97 TRAFFORD PARK. 


, Rolled, Forged, to 
(Sp) anl20 
Seale, &. 





"GRAMS: SWITCH, MANCHESTER. 
RAFFORD PAR 


DERMATINE 


Hose & Tubing. 
For High Pressures and Durability. 
Write for List No. 19, to Sole Manufacturers of Dermatine 


DERMATINE Co., Ltd., Neate 
Tel. Add.: ‘‘ Dermatine, London.” Tel. No.1 Hop. AM215— 


HULSE & CO., L»- 


Ordeal Works, MANCHESTER. 
HIGH-OLAS? 


MACHINE TOOLS 


SPECIAL & STANDARD 8pl 4138 
See Illustrated Advertisement, Dec. 3rd, page 44. 


«@&: 




















WF UNER Sean 
ENT UNBREAK 
Siase LADLE 


capacities from 
with or without lips ; 

mounted or unmounted. The 
are also suita ble for chemi 
— metallurgical processes, 
List. of section and prices on 
a ication to 

CHAS. McNEIL, 
Engineering Code, 2nd Edition. 


GLasaow- 














“ASHTON” 


HIGH GRADE 


PRESSURE 
GAUGES 





G. & J. WEIR, 


Instal a 


WEIR 


Multiflow 


Feedwater 


HEATER 


and so utilise to the 
fullest extent the 
exhaust steam from 
your auxiliaries. 


st 


Asimple, efficient & |§ 


reliable apparatus. 


Fs 


Tube troubles 


eliminated. 


(Spl) am181 


td. CATHCART 
GLASGOW. 








Of any Plain or 
Castings, Special Se Stampings Sheet, Wire, Tubes, &c., in Delta 


THE DELTA METAL CO., LTD.. 


EXTRUDED BARS 


Special Section, in Brass, Copper, Yellow Metal, Manganese Bi Bronze, Delta Alloys, &. 


East Sigerenpetote, Komaem 


etal and other Alloys. 
s.E. 


‘orks: Lowpos & Brewwenam. Spl amas 











ELECTRIC - STEAM: 








APPLY— 


Telegrame—OAMBRIAN, LFEDS. A BC Code, 5th Edition. 





SANITARY PIPE 


MACHINERY, &c. 


PULLAN & MANN, 


Camorian Works, 


D359 


AND 


LEEDS. 


CATALOGUES ON APPLICATION. 








for all purposes. 


HOBDELL, WAY & CO., Ld. 
124/7, Minories, LONDON, E. 


Telegrams—‘ HOBNAILS.” 
Telephone—Avenue 3810 (3 lines), 


ee 4-JAW CHUCKS 


BRITISH 
MADE. 


L732 














Screws have doutls 
Thrust Bearings 
: (10in. size and upwards) 
Stock Sizes 4hin., 6in., 8in., Gin., 10in., 12in, 
14in., 15in., 16in., 18in., 20in., 22in., & 24in. dia. 
Price Lists and Discounts on Application. 
Manufactured by Os Apminaury Last. 


F. PRATT & CO., LTD., 


| 





Eagle Iron Works, HALIFAX, 


London Office: 7, Laurence Pountney Hill, E.C. we 





Daviess Sons | 


ESTABLISHED — ; 
683 


EMenyeConUNDUM WHEEL BEC KLISTS | 


IMPERIAL EMERY MILLS | 


~ WESTON -STREET B sERMONDSEY. SS Se 
























TELEGRAM 








BOYLE’S 


tatet PATENT 
" AIR-PUMP” 
ee 


Has double the extractin er of earlier forms. Awarde 
he £50 Prize with Grand” Bip — 


c 


tilators, Compe 
ROBERT BOYLE & SON, 
Ventilating ae 64, 9 gate Viaduct, London, E.C. 
Catalogues and Price Lists post free on application. 








GIVE BRILLIANT RESULTS, AND 
ALWAYS LEAVE A GOOD IMPRESSION. 


ENGINEERS’ REQUIREMENTS IN THE 
MATTER OF ILLUSTRATION ARE THO- 
ROUGHLY UNDERSTOOD BY US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & SON, Ltd. 


Columbia House, 
89-90, SHOE LANE, E.C. 
— a rin pe 


Branches: 








CRAVEN BROS. (Manchester), Ld. 


REDDISH, STOCKPORT. 
Teleg.: Craven, Reddish. Telep.: 251 Heaton Moor 


High-class 


MACHINE TOOLS 
ELECTRIC ‘examen 


AM166 





For our Half-page Illustrated Advertisement 
see last week’s and next week’s issues. 


J. & E. HALL, L™ 


Makers or COs and N Hs 


Refrigerating Machines 
Hallford Motor Vehicles 


10, Sz. Swrram’s Lans, Lompon, E.O., ana 
Darrrorp, Kuwr. Spl ami6s 








THE WORLD-RENOWNED 


Steam Valve Specialists 
COCKBURNS LIMITED, 


CARDONALD, GLASGOW. 
See illustrated advt. next week. 


W. P. BUTTERFIELD, Ltd. 


Galvanizing and 
Tank Works, 


Shipley, Yorks, Eng. 
Ask for No. 7 List. 


See our advt. last and 
next week. Q614 


EJECTOR - CONDENSERS 


and all Ejector and Injector Apparatus. 


MORTON EJECTORS COMPANY, 
70, Wellington Street, Glasgow. 
See Illustrated Advert. every second week. 5mM233 


COTTON-ROPE PULLEYS 


Up to 18ft. Diameter. 


FRICTION CLUTCHES, PLUMMER BLOCKS, 
SHAFTING, SPUR WHEELS. 


THOMPSON & SOUTHWICK, Ltd., TAMWORTH 


See Milustrated Advt. last and next week. Q6563 


The CLYDE STRUCTURAL IRON C0., Ltd., 


Clydeside Ironworks, Seotstoun, Glasgow. 
MANUFACTURERS OF 


Iron & Steel Roofs, Buildings, 
Workshops, &c. &c. 


London Office: 48. Cornhill E.C. 859 


GOODALL CLAYTONa C°1'® 
laa 


NG PLANTS, BUNKERS &¢ 





sM225 
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———- CEMENT Makina MAchINeERY. re 


NOTTS. ROTARY KILNS, CRUSHING & GRINDING PLANTS, DRYERS & MIXERS. 























COMPLETE SUITABLE 
CEMENT MACHINERY 
WORKS SUPPLIED 

SUPPLIED, FOR ALL 
WET OR CLASSES 

pRY OF RAW 

PROCESS. MATERIAL. 





THIS ILLUSTRATION IS FROM A PHOTO. OF A PORTION OF THE WORKS RECENTLY ERECTED 
FOR THE ABERTHAWE & BRISTOL CHANNEL PORTLAND CEMENT CO, FROM WHOM WE HAVE 
JUST RECEIVED AN ORDER. FOR A_ THIRD KILN 200ft. x 9ft. DIA. WITH 10ft. BURNING ZONE. 
THESE KILNS MANUFACTURE 8-9. TONS OF WeLL BURNT CLINKER. PER HOUR, AND HAVE 
WORKED AS LONG AS SIX MONTHS AT A TIME WITHOUT STOPPAGE OF ANY KIND. 


N46 


ERNEST NEWELL & Co., L= MISTERTON, GAINSBORO’. 




















EAST FERRY ROAD ENGINEERING WORKS CO. L” 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
& 0 , D Patent Pneumatic Grain Elevating Machinery. 
8 g 


London Road Ironworks, GLASGOW. Be ; 


TELEGRAMS : “STEWART, GLASGOW.” | 














Baling 
Plants 


for Cotton, Hemp, Jute, Coir. 


Hydraulic 
Presses, 
he: Pumps, 


Accumulators, 








Intensifiers, 
Pumping 
Engines. 


AGENTS IN INDIA: 
DREWET CHOWNA & CO., 





HYDROSTATIC CRANE WEIGHING MACHINES. ENGINES, PUMPS, SLUICES, CAPSTANS, &e. 
Bombay. General Engineers and Ironfounders. Estimates given for Repairs. 


sul03 semaine B3026 MILLWALL, LONDON, E. 
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Repeat orders 


for apparatus which has been subjected to the supreme test of actual working conditions, may be taken as 
conclusive proof of the real value of the apparatus to the purchaser. As evidence that the claims made for 


a ) Automatic Control Gear 


NERY are substantiated by this test, we may mention that three of the most important steel manufacturing firms || 
in this country, each of whom had a single set installed a considerable time ago, are so well satisfied that 
that they have placed repeat orders totalling 43 sets. 


B.T.H. Automatic Control Gear increases output, 
decreases maintenance costs, and eliminates load peaks. 
It is strongly recommended for use with motors operating 
cranes, live rolls, screw downs, charging machines, etc., 


in Iron and Steel Works. 


The action of this gear is controlled by current limit relays 
which regulate the rate of acceleration of the motor to suit 
the load against which it is required to start, thus 
protecting both electrical and mechanical portions of the 
equipment from injury through improper starting. 

Our expert will be pleased to call and give you full details 
regarding this gear. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 





B.T.H. Automatic Control Panel controlling Soaking Pit Crane 


in a Steel Mill. Head Office and Works - RUGBY, ENGLAND 
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IFRS 


Opportunity to secure Broaching 
Machines from stock. | 


We are in a position to offer Broaching Machines by The J.N. Lapointe Co. 
from stock in this country, and in addition we have more on the way to us 
from the States. The size is No. 2, with a nominal capacity up to 1 in. 
square x 44in. long in steel. We have already supplied several of these 
machines for a variety of work, and they are making some excellent times. 
The machine is in the main similar to the No. 3 size illustrated, and is furnished 
complete with oil pump, pull bushings, reducing bushings and ring-oiled countershaft. 
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Estimate and full information on request. 


CHURCHIL 


9 to 15, LEONARD: STREET, LONDON, E.C: 
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SR Se | I Ie 
THE 


CLEVELAND 
BRIDGE anp 
ENCINEERING CO., L™® 


Specvalists in the Manufacture, 
and Erection ef idges, > 
Tron and ‘Stect Constructional We 

Tren and Steel u Work. 


HEAD OFFICE’ AND WORKS— 
DARLINGTON. 
SO TT TTT 


‘PREMIER’ CAS ENGINE 


SEE “i a be ADVERTISEMENT, 
» Dec. 1/th, 1916. 





ADDRESS 


THE PREMIER GAS ENGINE CO., la, 


Sandiacre. Nottingdtbam. 


CHARLES MARTIN & CO., LTD., 


South Shore Road, GATESHEAD. 


ON ADMIRALTY LIST FOR 
MACHINE CUT GEARING: 


Spur, Bevel, ~g = a Double Helical, 
(Continuous an red Teeth), Raw Hide 
fF en (ne ny au2zl 


BUTTERS BROS. & CO. 


GLASGOW. 


ELECTRIC & STEAM CRANES 


OVERHEAD. LOCO. DERRICK. 


WINCHES. 


See Illustrated Advt. in issue Dec. 17th. 











sml2 








For accurate data regarding Indus- 
trial Motor Vehicles and Engines for 
all purposes—Road or Rail—READ 


OTOR 2222 
TRACTION 


men copy post paid on application. 
IL IFFE 8 & SONS Ltd., 20, Tudor St., London, E.C. 














ICE-MAKING AND 
REFRIGERATING PLANTS 
: (an capacities.) 

NH: & CO: COMPRESSION 
SYSTEMS. 


G. J. WORSSAM & SON, LTD. 


Engineers, 
WENLOCK BASIN, WENLOCK ROAD, 
LONDON, N. Ge75 

















WELDLESS- STEEL 


XU BES 


for Boilers and Steampipes. 
TUBES, LIMITED, BIRMINGHAM 


K16< 





e€°C- 
TRAFFORD PARK’MAN 
TELEGRAMS. CABLES, MANCHE: 











IN STOCKH :— 
Vertical Drills to admit 18in., 26in., 30in., and 36in. 
6ft. Radial Drill. 
10jin. Shafting Lathe ; Bolt Screwing Machines ; 
Wheel Cutting Machines. G35 
Second-hand Planing M-chine, to plane 25ft. long < 6ft. 
wide < 6ft. high, with two tool-boxes on cross slide. 


JAS. SPENCER & CO., Ltd. 


Chamber Ironworks, Hollinwood, MANCHESTER. 


“CROWN” BOILER COVERINGS 


encased in STEEL SHEETING. Unimpairable by heat. 


96/4 SAVING 


n Condensation. Greatest Economy & Service. 3000 Users 


SUTCLIFFE BROS., 
Atlas Works, GODLEY, Nr MANCHESTER. 





Q787 





Ine CRUSHING nO 


COODWIN coe ag co 


5 








WwooD- 
WORKING 
MACHINERY 


for all 


purposes. 


TYPE LT SAW 


BENCH, 
trated, 


illus- 
is a useful 
Pattern Shop ma- 
chine, or for any 
_ kind 


dimension sawing. 


of accurate 


Descriptive Leaf- 


let on request. 





Be TO 


Thos. ROBIN SON aso 


ROCHDALE LIMITED 





(6) 








af . G) 




























STONE'S “ALLIGATOR” 
FLEXIBLE STEEL BELT LACING. 


Nothing needed but a Hammer. 


J. B. STONE & CO., LTD., 
135, Finsbury Pavement, 
London, E.C. 
Send me free a sample of 
“ Alligator” Belt Lacing, which I 
agree to test in my factory. 


Width of Belt 


PATENT 
SELF- CLEANING 


i 


T etches asset ieee ih skew sear see 

DRANG dinaccihisnnspidcasctitegpieaibruseies SP ary, [se ; F 

ae ENGWEL,'S- COLCHESTER: 
IG Eero in vadon pncdalestedassvele im ALSO MAKERS OF 


PUMPS & BIR. COMPRESSORS 














= THE GOIL GLUTGH CO., ‘LTD., 


Phoenix Works, 


JOHNSTONE, SCOTLAND. 


Manufacturers or 


COIL FRICTION 
CLUTCHES 


for all purposes, powers and 
speeds, including 


Hauling, Winding, 
Stamping, Pumping, 

Grinders, 
Compressors, Exhausters, 


ROLLING MILL 
REVERSING GEARS 
Gas Engines, 


Electric Motors, 
Motor Cars. 


MARINE REVERSING 
GEARS, “™ 





Fly Whee s, 


ROLLING MILL REVERSING GEAR. Electrically Driven Motor 600 H.P. ve Ad 
-P. i 


65 Tons, running 68 r.p.m. Energy at moment of Rolling about 4000 
reversed within 3 seconds. 





Ly 19154 
—=—— 


PURER may 


1G 
RY 


ISES. 


AW 
llus- 
eful 
ma- 
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rate 


ing. 
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SCREWING 


For Pipes up to 12in. 


MACHIN 


Also Bolts up to 4in. 





Illustration shows our 12in. Patent Pipe 





Screwing Machine with Turning Head 


and Guide Screw for screwing Taper or Vanishing Threads, also Parallel Threads. 


MAIDEN & CO., 


” HYDE, CHESHIRE. 


Te ‘ens shone : No. 29 Hyde. poe: ac 1864. Telegrams: Maiden, Hyde. 











CRANES —a00'|RICH® 
= Tel. gphn! 
NU OR g, WWEers Telegrams, | ; 


rh Lifting, Leicester. 
ons STEAM & ELECTRIC. 











Specify 
JOHN GIBBS & SONS 
“PEERLESS” 


Blower & Exhaust 
FANS te‘aiscppointes 
SEND FOR CATALOGUB 

oo on 


For large advt. see next week 











D. BATCHELOR, 


Established over a Century. 


CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 


UNCOMPLETED WORKS UNDERTAKEN. 
73, QUEEN VICTORIA ST., LONDON. 


wie {Wirmaums, Gaammin ond ARTOIS WORKS, CHATHAM 


Ph ho 47% Orrv and OmaTmam 71 











COWANS, SHELDON & CO., LD., 





LONDON OFFICE: 


3, VICTORIA STREET, WESTMINSTER. CARLISLE. 



































Cc Telegraphic 
Address 
= “SF. es T T 
Ss Cc CARLISLE. R U 
TO A R 
A HK VTN 
N L 35 TON STEAM BREAKDOWN CRANE. E R Tr 
S We nave supplied ovpr 100 of xin type of Crane to the RAA 
S N B 
H ES L 
PO RP E 
5a “25 
S T Tt 
TS Te ee = 
3 OF EVERY DESCRIPTION & POWER. Ss 
K STEAM exo 
S ELECTRIC 
HYDRAULIC 
PNEUMATIC 








oe —— Q4i6 
200 TONS FLOATING CRAN E. 


ARTESIAN and CONSULTING WELL ENGINEER. 








. DOUBLE 
SECURITY 
GATE 
VALVES. 





The first movement of the 
Spindle releases the Gates, 
thus making 


STICKING IMPOSSIBLE. 


Having clear through Full- 
way opening offer 


NO RESISTANCE TO 
FLOW OF 


STEAM OR WATER. 


Made with Cast Iron Bodies 
and Gunmetal working parts. 
All sizes to 12in. 


pay ” Gunmetal: All sizes 
to 4in 


ESSENTIAL FOR 
RELIABLE WORK 


Steam pressures to 55 Ibs. 
Water: pressures to 150 Ibs. 


BRITISH STEAM 
SPECIALITES, LTD. 


Wharf Street, Leicester. 


830 


“SPENCER - HOPWOOD” 
BOILERS. 


Patentees & Sole Makers 


W.H.SPENCER 
& Co. 


HITCHIN. 


Standard aud 
Launch Type. 
Ya74s 


























GEARS. 

SPURS & BEVELS 
PAPER PINIONS, 
CHANGE 


WHEELS, 
All Sizes, 
Accurately Cut by New 

Process. 
Very Low Prices. 

Ask for List. 
Send your enquiries. 
GREEN WoOoD’s 


STANDARD GEAR CUTTING CO., LTD. 


New Bond Street, HALIFAX. 
Telephone 1212. Telegrams: ‘‘ Gears.’, Q841 


DIXON'S GRAPHITE 
SPECIALITIES. 


QRAPHITE PRODUCTS Ltd., - 
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GEORGE FLETCHER CO.LTD. 


SPECIALISTS IN D E RBY 
COLLIERY, MINING & CEMENT 


WORKS PLANT. 


UNDER GOVERNMENT CONTROL. 


BALL MILLS, 
TUBE MILLS, 


FOR ANY DUTY. 





GF ecotro 
870. 


BALL MILL UNDER ERECTION. 


N32 
London Office: 21, MINCING LANE. 
"PHONE: 2813 AVENUE. 
TELEGRAMS: AMARILLA, FEN, LONDON. 


PHONE : 817 (2 lines): 
GRAMS: AMARILLA, DERBY. 


TEL 











STEEL FRAME BUILDINGS 


oF EYWERY DESCRIPTION. 





Cal 


=| ce = 
ane i My wey e/a 












Th "ra, = 


MTT Mi 


<a a 












Possil Park 


BROWNLIE & ac ae 


LONDON; 110, FENCHURCH hd Bar E. 
CATALOGUES FREE ON APPLICATION. 


REFER NEW EDITION 4 


186 













a » NS Heathman’s 
Ay- Ds Patent Telescopic 
Trestles Adjust to 
Various Heights. 





aBEREEEEES 








a A 


Phin Ladder Works, 


Parson’s Gre2n, 
FULHAM, LONDON, S.W. 


SIEMENS 


Manufacturers of all*’classes orf 
Electrical Machinery. 





K193 








SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Head Office—Caxron House, Westminsti | Supplies Dept. & Stores—38 & 39, Urrzn Tuames Sr., E.C. 
Phone—Gerrard 860. Tele—“ Siembralos Vie Lenaon.” 
Telephones—Central 8387/9 and Dalsto 
Home Brayxcurs— 
Biamineuam—Central House, New St. Gia cow—06, otmine + 
fe St. ANOHESTER—196, 


istoL—30, Bri 
Canpirr—89, St. Mary St. Newe. 1, Collingrocd Bidgs. 
Brancues mm Principat Towns Aproap. K122 


one—City 5350. Tele—‘“ ‘Stemotor Cent, London.” 
“ Tawracom Lamps anp aj giana STREET, DALSTON, N.E. 


Telegrams—“ Siemodyn Kinland, London.” 
Works—Srarrorp. 

Suerrizsitp—22, High St. 

Sovurnamrron—46, High St. 











TINKER, SHENTON & CO., 


Tele. Address: DUPLEX, HYDE 
Telephone No. 21 Ashton-under-Lyne. 


Makers of High-class Lancashire, Cornish, 
and all other types of 


BOILERS. 


Contractors to His 
Majesty's Government 


All holes drilled out of 
the solid plate, and the 
pitch of rivets set out by 
patent automatic divid. 
ing apparatus. Welding, 
flanging, planing, rivet- 
ig, &., by Special 
Machinery of the 
most modern construc- 
tion. Riveting 4! 
* done by hydraulic power 
constructed so that the 
pressure on the rivet can 

regulated from 30, 50, 
and 80 tons, according to 
the diameter of the rivet 
and the thickness of the 
plates. This is a most 
important feature in the 
construction of high- 
pressure —. 


SOLE MAKERS OF THE “ACCESSIBLE” STEAM SUPERHEAT ER 


1872. 

















S. S. STOTT & CO., 


ENGINEERS, 


HASLINGDEN, nr. MANCHESTER. 


COMBINED AIR PUMPS & JET CONDENSERS 


(BENN’S PATENT) 
BELT, ROPE, MOTOR, OR 
INDEPENDENTLY STEAM DRIVEN. 


ALSO 
SURFACE 
CONDENSERS, 


AIR AND 
CIRCULATING 
PUMPS. 9 x 






































WE SPECIALIZE IN 


OXY-ACETYLENE WELDING 


And are Open to Undertake this Class of Work 
in Any Quantity, Large or Small Articles, from 
24 gauge bea: 

















MAKERS OF STEEL TANKS, CONSTRUCTIONAL WORK, &c. 


ON ADMIRALTY LIST. 


PORTER & CO., 


GAS ENGINEERS, 
LINCOLN. 


Telephone—266 
K251 




















Telegrams—"“PORTER, LINCOLN.’ 





ESTABLISHED 1855. 





0., 


LTD., 


TER. 


EX, HYDE 


» Cornish, 
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“NEW PROCESS” 


PAW HIDE GEARS 


All to BROWN & SHARPE’S Standard. 








Also METAL GEARS. 


SEND FOR DESCRIPTIVE CATALOGUE. 


GEORGE ANGUS & CO., Ltd. 


NEWCASTLE-ON-TYNE. 


For Cupola Blowing 


and other duties 


where high air pressures are 
necessary, Sturtevant High 
Pressure Fans will be found 
most suitable for the work. 
They are economical in working 
and require little, or no, attention 
beyond occasional lubrication, 
the full efficiency being main- 
tained after years of service. 





No. 10 Sturteyant High Pressure Fan direct 


Send for mw Illustrated 
coupled to a 60 H.P. alternating current motor 


Catalogue , £1022. 


Sturtevant 
HIGH-SPEED DRILLING. 


Engineering Co., Ltd., 


147, Queen Victoria St., LONDON. 











4} onnttew: 


SINGLE-SPEED 


RADIAL DRILL. 


Sole Makers: 


W. D. McKenprick & Co., 


Oakfield Works, 
MOTHERWELL, N.B. 


M203 Telegrams : 
CurrerBaR,” MOTHERWELL. 








The Illustration shows 
our Standard 6ft. Cen- 
tral Thrust Type Radial. 


Nat. Telephone 
73 MoTrHERWRLL 








STIRK 


HALIFAX. 





eer & pam 


The_smoothest and_steadiest running machine on the market 


HIGH-CLASS 


BORING & TURNING MILLS. 





‘PUDBRIDGF 


GASzOIL ENGINES. 


LONDON OFFICE : 
s 7 


87, VICTORIA ST. 
WESTMINSTER , S.W. 






The Dudbridge lron Works, Lid_ Stroud. Gloucestershire 


EASTON& JOHNSON, 


SVUDINUKO) hele ENGLAND. 












































— 
: LONDON OFFICE =~ 
Be Sn #SKING WILLIAMS? 
TAUNTON. ie 
ay 
Telephone Ma 
146,TAUNTON. CATALOGUES 
ABC Code used. APPLICATION 
HiGH-SPEED SIMPLE & COMPOUND 
STEAM ENGINES. 5-.500 BHP 
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CAMPBELL _ 


HIGH COMPRESSION OIL ENGINES 


FROM 7 TO 400 B.H.P. AND 
UPWARDS. 











RUN ON ANY CRUDE OR 
RESIDUAL OIL AS USED IN A 
DIESEL ENGINE. 


CONSUMPTION ‘45 TO -65 LB. 
PER B.H.P. PER HOUR. 


] 
START UP FROM COLD 


WITHOUT LAMP. 
NO LAMP WHILE RUNNING. 
NO WATER INJECTION. 





SINGLE CYLINDER HIGH COMPRESSION OIL ENGINE, 60 B.H.P. 





EQUAL TO A DIESEL ENGINE, BUT CHEAPER AND LESS COMPLICATED. 





THE CAMPBELL GAS ENGINE COMPANY, LTD. 


73a, ices Wee knee E.C. HALIFAX, ENGLAND. sot bok Seow. N29 


THE ISCA FOUNDRY C°...."°°" 
"LTD. MON. 


LONDON OFFICE: 53, VICTORIA STREET, S.W. Telegraphic Address: 
(SCA, VIC. LONDON: ISCA, NEWPORT 


a 

<© RL 
e” 

@ 


































HIGH- 
CLASS 





FOR j 
OF ALL TYPES, 
AND FOR ALL PRESSURES 





apply to 
| ABBOTT & C0 ) Ld. Newark-on-Trent 
| . (Newark) Lt. 
2 
CONTRACTORS TO THE FLANGED & WELDED WORK of every description. 
ee. ADMIRALTY, MOTOR WAGON BOILERS. 
pie. sll ¥ WAR OFFICE, HYDRO’ CASINGS. 
ee ee INDIA OFFICE, REPAIR FIRE-BOXES. 
— <a BOARD OF CUSTOMS, EVAPORATOR SHELLS. 
ABBOTT'S RETURN TUBE DRY BACK BOILER. ae SD, Ga. Me. VULCANISING PANS. 
AIR RECEIVERS, &c. 0860 


ECONOMICAL. EFFICIENT. LOW COST IN REPAIRS. Telegraphic Address: ABBOTT, NEWARK. ABC CODE (4th and Sth Editions). Telephone: No %, 
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STEVENSONS, 
s PRESTON. 
a STEEL CASTING LADLES 
UP TO | 

VA 100 TONS CAPACITY. 
- IRON FOUNDRY LADLES. GAS PRODUCERS. 
LD GAS AND AIR REVERSING VALVES. 

THE HUNSLET ENGINE CO. LTD., LEEDS 
),, 
ORT, 
N 
~i LOCOMOTIVE ENGINES 
*e ADAPTED TO EVERY VARIETY OF WORK AND GAUGE. 
ro § Designs and Specifications supplied or worked to. Quotations and Specifications on application. 











THOS JAMES 
ANGLES: TEES FLATS * CONVEX -ZEDS: 
BULB ANGLES: BULB TEES: BULB FLATS:&¢ 


CHEQUERED PLATES 








STEEL ROUNDS STEEL SQUARES ck Ly 
wt wWerehou, (”°- 10" DIAM.) JI ("= 8° cauane) eo 
DUBLIN ST LIVERPOOL application. 











cian vax CARBON, 


FRANCO-BRITISH 
So 
REFRIGERATING — WASLAM 
wa 200 Tons: C ty- 
MOLHINERY ce Plants up to ons: Capacity Siaeey ce 


London Office:~ 
— OOERBY. 1S: 177, SALISBURY HOUSE: ENGINEERING C2.“ 


é. LONDON WALL’E-C- S : 
SMPRESSED AIR aysTer 
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MECHANS LIMITED, 


Engineers and Contractors, SCOTSTOUN IRONWORKS, GLASGOW. 
sin 28, VICTORIA STREET, LONDON, Sw. 


Conveying an Elevating 
Plants. ‘aan aa 


MILD STEEL BAR CHAINS - - - = += = = = 
PUSH PLATE AND GRAVITY BUCKET CONVEYORS 
SPIRAL AND PADDLE CONVEYORS - - =; = - 
BELT CONVEYORS - - = = - = = = *+ = =: = 
CONVEYOR STOKING SYSTEMS - - - - - - .« 


SILOS - - TANKS - - STRUCTURAL WORK, &, 























m@ TIME RECORDERS 


British Made. 





MACHINE CUT 


DOUBLE HELICAL GEARS | 


Staggered or Chevron Teeth, as well 
as Gears of every description and size. 





=> 


WATCHMAN’'S WATCHES 
of Best ENGLISH MANUFACTURE. 








LLEWELLIN'S MACHINE CO., BRISTL, ee 


covemon® SE RICE.GRICE &SOb 


w A i ( Limes IT 
sis ow gga CONTRACTORS TO HIS MAJESTYS GOVERNMENT ED 
SIMPLE, EFFICIENT. 


PLE, EFFICIENT BRASS & COPPER. LOCO & CONDENSER . 


| Operates if Governor Stop: 
= ge H8lt j & i 
Sole Licencees and Makers: J 2 S ‘ 
| Ee 
































POLLOCK, ° MACNAB | 
meen asain 205 40 BIRMINGHAM. J 

















STEEL FORGINGS. MARINE SHAFTS. STEEL CASTINGS IN MANGANESE AND. 
TURBINE SHAFTS. PROJECTILES. a: OTHER ALLOY STEELS. “ FEENY ” RAMPS. 
23 CRUCIBLE TYRES. 
ve CAST 
, TOOL AXLES. 
LAGGING ph ~eg 
SHEETS. MOTOR 
MINING ENGINE 
STEEL. PARTS. 














FILES. - TWIST DRILLS SAWS. 
‘“ SPEEDICUT EXTRA SPECIAL.” 


THE LATEST HIGH-SPEED STEEL. 
Telegrers: FIRTH, SHEFFIELD. D364 Telephone : 3230 SHEFFIELD (8 lines). 
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KINGSTON, HALIFAX, 


IC, REDMAN & SONS, =" 


LATHE MANUFACTURERS. Established 43 Years. 


Telegrams —“Redmans, |Engineers, Halifax.” Codes Used—A BC, 5th Edition, and Lieber’s. Telephone—No. 308. 


LONDON OFFICE: 22, Martin’s Lane, Cannon St., E.C., —.C. AMOS, M.|. Mech. E., Representative. 























36ir. Swing TREBLE GEARED SURFACING and BORING LATHE with Turret Rest. 





The above illustration shows our latest type cf Surfacing and Boring Lathes. The design is such that great strength and rigidity are obtained 
with convenience for the regular manipulation of work, and it is specially adapted for Boring, Facing and Turning STEEL HUBS and WAGON 
WHEELS for MOTOR LURRIES, CYLINDER COVERS, WHEEL BLANKS, FACE PLATES, PULLEYS, é&c. 

Lathes can be supplied either TREBLE or DOUBLE GEARED, with or without Screw-cutting Motion, with Turret or Plain Rests, and 
with or without Hollow Spindles. o306 
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SAIN A iS 


The Prime Mover of the Present and the Future 


= VEN though the particular plant you contemplate installing is so efficient that it will not cost 
E you more than. 0'ld. per B.H.P. (which is the fuel cost of the Sulzer Diesel Engine) there are 

other considerations which should convince you that the Sulzer Engine is infinitely preferable. 

Its compactness of design permits of inexpensive foundations, and economises floor space. The 
simplicity of its construction and its reliability—the absence of auxiliary apparatus such as Gas 
Generators, Steam Boilers, etc., and the automatic regulation of fuel consumption—are important ad- 
vantages. They mean continuity of operation, the minimum of attention and low maintenance charges. 


SL LS A AF ) 
N NS \' 
| ee OR Ce WWW ay 


DIESEL ENGINES 


are particularly suitable for electricity -works, 
cotton mills, factories, etc.; they run at uniform 
speed on varying load, and can be started up from 
_ cold in less than a minute by a single attendant. 


It 


IT 


UTIL U 


| 
| 










Once on load very little supervision is required. ( [3M 
= 


eae | Soe as ALL SIZES from 20 B.H.P. to 6000 B.H_P. of “Sates = 
700 B.H.P. Sulzer-Diesel Engine. 4000 B.H.P. Sulzer-Diesel Engine. 
Our booklet gives further information and typical installations. Write for a copy. 


SULZER BROTHERS 


(WINTERTHUR, SWITZERLAND). 


30, NORFOLK STREET, STRAND, LONDON, W.C. 





Be eg GO ia ae a ene 8 
Se ea Gian oe 





TMU RCA LMU MUU LU TULA 


“cnn 


= The Firm of Sulzer Brothers was founded in Switzerland in 1775. Branches throughout the world. 5200 
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ROOTS’ | moe “° ACME” ROTARY PUMP 


ROOTS’ LATEST 


Patent “ACME” BLOWERS 


Driven by Belt, Simple or Compound 
Engine or Electric Motor. 




















This illustration shows a Pump specially designeg 

for pumping 42,000 gallons of water per hour to 

a head of 140 feet, for use in a coal mine, ang 
driven by electric motor. 


Se oxScwr POWER HAMMERS 


For Use with any make of Cupola, Smiths‘ 
Hearths, Alkali Works, &c. 





——__—_— 


i FOUNDRY 
MOULDING 
MACHINES, 


For prices and full particulars apply to— E1369 


SAMUELSON & CO., Lrp., 


Contractors to the Admiralty, War Office, Colonial and Foreign Governments. BANBURY, OXON. 


THE MOTHERWELL BRIDGE CO,., LD., 


MOTHERWELL, N.B. 


FOR ORDINARY AND 
HIGH PRESSURES 
UP TO 
10 lbs. PER SQ. INCH. 














elegraphic 7 om 
eer emtoneain. ara eee oe 
: : a and similar 
renee Aa rT heal 2 STRUCTURAL 
London Address: WORK. 
82, Victoria Street, 
Westminster. na Sp 
dich HYDRAULIC 
BRIDGES, PRESSED 
ROOFS, FLOORING 
PIERS, 
A ALITY. 
TANKS. 9 anaes aE 




















ANTIMONIAL LEAD. 


THE TANDEM SMELTING CO., LTD. 


TIN, ANTIMONY & LEAD SMELTERS, 
MERTON ABBEY, LONDON, S.W. ss 


BROWN’S STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 











TELEMOTORS for STEERING | ELECTRO-HYDRAULIC 
HELM SIGNALS. | STEERING GEARS, WINCHES, 
Beeweiatiers | CRANES, 
COMPLETE INSTALLATIONS © goat HOISTS, CAPSTANS, & 
HYDRAULIC CARGO WORKING iene 
GEAR FOR SHIPS. IRON FOUNDERS. 


ea BRA FOUNDERS. 
DIRECT- ACTING REVERSING ee ee 


TURBINE CONTROL ENGINES. | ON ADMIRALTY LIST. © 1w223 











BROWN BROTHERS & CoO., 


LTbD.. 


BROWN’S PA ENT “STEAM TILLER” T&LEMOTOR CONTROLLED o i ROSEBANK IRONWORKS, EDINBURGH. Telephone—Chwrnat 5°31 


WITH HAND GEAR COMBINED. : Telegrams—“ HyDRAULIC. 
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OVERHEAD TRAVELLING CRANES 


ELECTRIC and HAND POWER. 








THE VAUGHAN CRANE co. tro. 


(Formerly VAUGHAN & SON, Ltd.), Qi72 


wun. OPENSHAW, MANCHESTER. _ zxzetttessistcscere 

















LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 


BRANCH OFFICES— 
LONDON - = 10-12, Walbreek, E.c. 
MANCHESTER - arosvenor Buildings, Deansgate. 
LIVERPOOL - 60a, Lord Street, W. 
SHEFFIELD - Moorhead. 





All plates machined full width 
of flanges. 

Tanks of any size supplied 
and erected. 


DRAWINGS, SPECIFICATIONS AND 
ESTIMATES ON APPLICATION. 





CONTRACTORS to the 
ADMIRALTY, 
WAR DEPARTMENT, 
GROWN AGENTS fer the COLONIES. 


Telegrams—NEWTON, SHEFFIELD. 
National Tesephone—2200 (Two Lines) 





Pape “se 





ES ne ee ee. 


— 


MBERS -~ = ircnworcs, ~ SHEFFIELD. 


ESTABLISHED 1795. 74 


NEWTON, CHA 


THE “CORNISH” STEAM PUMP 


GENERAL PURPOSES. 




















JOSEPH EVANS & SONS, 


(WOLVERHAMPTON), LTD., 


Culwell Works, WOLVERHAMPTON. 


“CORNISH’ STEAM PUMP for General Purposes. 
(300 feet pattern). Telegrams --“EVANS, WOLVERHAMPTON.” Q85 
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SOUTHWARK STREET, LONDON. 


Asbestos and other Packings. Jointing Materials. 
Non-Conducting Coverings, &c. 


Sole Manufacturers ot— 


“ Dagger’ Packing. Salamander Asbestos Joints. 
“Syren” ‘sxx’, Packing. Victor Metallic Asbestos Joints. 
“ Gladiator” Packing. | Asbestos Packed Cocks & Gauges. 


THE BEST OF THEIR RESPECTIVE KINDS FOR ALL PRESSURES. 


ENGINEERS’. STORES OF EVERY DESCRIPTION. read 
Contractors to the British Admiralty for over 30 Successive Years. 


R. & W. HAWTHORN, LESLIE & CO., LTD. 


NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES & COMBINED CRANE & LOCOMOTIVES 


Always in Stoek and in Progress. 
COLLIERIES, IRONWORKS, RAILWAY DEPOTG, BRANCH LINE@, CONTRACTORS, &e 


Marine Engineers and Shipbuliders. 

































Teles. Ad.. LOCOMOTIVE. NEWCASTLE-ON-TYNE. Fis ESTABLISHED 1817 


RA ie lil 
DESCRIPTION. 
WRITE FOR CATALOGUES. 


“ a JOHN SMITH ccctcnuey), LTD. ! 


— Crane Works, KEIGHLEY. 


ELECTRIC OVERHEAD CRANE. London Representative: J. Armer, A.M.I.C.E., 10, Easteheap, E.C. ELECTRIC WHARF CRANE. 
Telephone : 9181 City. Q627 

























“BON ACCORD” High-Lift Horizontal or Yertical Spindle TURBINE TYPE 


CENTRIFUGAL PUMPS. 


Also LOW-LIFT CENTRIFUGAL PUMPS for Mine Pumping and Sinking, Condensing, Draining, Dock 
Pumping, Irrigating, Sand Pumping, and Sewage Work, &c._ - 


HIGH-SPEED ENGINES for Driving Dynamos, Pumps, Fans, &c. X1904 
Try **‘BON-ACCORD”’’ PACKING for the Stuffing Boxes of your Pumps and Engines. 


s-stase tursire rump. DRYSDALE & CO., Ltd., YOKER, GLASGOW, W. waits ron cararocus. 
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4 4, ‘ natitle WIZZ yy lIp/ en ir es 5 Vv ‘ Also Manufacturers of 
< Ss i ae a J | 1RON & STEEL BARS 
WII panes Som " Qe> Numerous sections). Catalogue free 
oa 
; } ‘ 
you PLAIN AND ORNAMENTAL FENCING, ano GATES, ac. 
; | . *. 
Vv Also Black and Bright Bolts and Nuts, Railway and Tramway Fastenings, &c. 





JONES & BAYLISS, L°:’ 
WOLVERHAMPTON. 


London Offices: 189 & 141, Cannon Street, E.C. 


CATALOGUES FREE. K86 





AYLISS. 


Established 1860. 


HUDSWELL, CLARKE & CO. 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full Specifications on application. 






































S Telegrams—Loco, Leeds. Telephone—National 3540. 
Codes—A 1, Lieber’s, ABO (4th and 5th Editions). Fs 
tS, &e : 
Of unrivalled capacity—quick discharge—positive mechanical action—will do the work ot three ordinary traps. 
SENT ON TRIAL. 
ED 1817 











THE UNITED STATES METALLIC PACKING CO., Ltd., Soho Works, Allerton Rd., BRADFORD. 


Telegrams: “ METALLIC.” Branch Offices: Telephone: Nos. 4705, 4706 Z31 
LONDON: 110, Fenchurch Street. LIVERPOOL: 15, Fenwick Street. BOLTON: 15, Mawdsley Street. SWANSEA: York Street. GLASGOW: 52, St. Enoch Square. NEWCASTLE: 2, Collingwood Street, & &c. 

















On Admiralty, and War Office, and Colonial Lists. 


WHEELS 


OF ALL DESCRIPTIONS 


MACHINE MOULDED AND MACHINE CUT. 


RAW HIDE AND COMPRESSED PAPER PINIONS. 


THOUSANDS OF MODELS to Select from. 
URGENT BREAKDOWN WHEELS a Speciality. 
Quotations and ali information freely sivataual 


: URQUHART. LIN DSAY & CO., Ld., Blackness Foundry, DUNDEE 





ANE. 
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The Last Word in 


BAND SAWING 
: MACHINES 


FOR METAL (Patent No. 29385). 















NEW FEATURES. 


All wear on gears due to cuttings dropping on them 
avoided by our Patented Overhead Drive. 













Patent Swivel Table, Feed Gear Box for instantaneous 
change of feed, New Top Guide adjust instantly 
to correct position of table when swivelled. 













OvER 2500 MACHINES SOLD. 


NOBLE & LUND, LTD. 


FELLING-ON-TYNE. A1oes 






















TURBO BLOWERS 


Blast Furnaces and Bessemer Converters 
from 6000 cubic ft. per minute up. 
Any Pressure. 


TURBO COMPRESSORS 


from 6900 cubic ft. up. 


TURBO GENERATORS 


ALL SIZES. 








HIGH, LOW, and MIXED- 
PRESSURE TURBINES. 


F Also SMALL STEAM TURBINES, 
_ CONDENSING & NON-CONDENSING 
J 


from 6 B.H®. 


FRASER & CHALMERS, Ltd. Erith, Kent. «cosine. 
































ORR, WATT & CO., LD., Steel Structural Engineers, 


nasuhillline Bridge Works, MOTHERWELL, SCOTLAND.  stucisfMotierwell: 





BRIDGES. [ TANKS, CHIMNEYS and RIVETED 
ROOFS and BUILDINGS. TUBING. 

d : a STEEL LIGHTERS and BARGES. 
PIERS. JETTIES. : # ‘oniatnhasinie demmiema 
PIT HEAD FRAMES. as , Py TROUGH SECTIONS for 


GIRDERS. 
Manufacturers of 
TAYLOR'S PATENT RAILWAY 
SHUNTING LEVER. 


FLOORS of BRIDGES, &c. 
STEEL GUTTERS. 
WAGON UNDERFRAMES, &c. &c. 


On Admiralty & Colonial Governments’ Lists. 
6M147 
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« BLACKSTONE OIL ENGINE 


STATIONARY TYPE. 
for Crude Oil ... ... 16 to 300 B.H.P. 
For Refined Petroleum 14 to 75 B.H.P. 
PORTABLE TYPE. 
for Crude Oil ... ... 16 to 46 B.H.P. 
For Refined Petroleum 14 to 35 B.H.P. 


—_ 











No Lamp required except for starting. 
Starts in @ Minutes. 
No external flame when working. 


BRANCHES : 

LONDON - 81, CANNON ST., E.C. 
Telegrams - - - - Engimanu, London. 
Telephone - - - - No, 8144 Central. 

ADELAIDE .. .. .. 61-63, Hindley Street 

—_— -» «+ Rue de la Gare du Oaire 

BOMBAY .. «+ «+ Marshall’s Bldgs., Ballard Road 

BOENO * —- -- 833 Calle Peru 335 1 

OAIRO .. . ° — Bab-el-Hadeed 

CALCUTTA 99, Clive St. and 25, Strand 

OHRISTCHURCH, N.Z. South Belt 

LASGOW 28, Graham Square 

DUBLIN .. .. .- ..- Dickie’s Warehouse, South 

Dock Street 
EAST LONDON (SOUTH 
AFRICA) . Cambridge Street 

—? W.A. .. Marine Terrace 

LAHOR -. Napier Road, Anarkalli. 

MADR: is +s ++ ++ «+ 9, Second Line Beach 

(Post Box 141 Madras E.) 

MELBOURNE .. .. . 585, Bourke Street 

MILAN se «+ «+ «+ Via Palermo 8-10 

PARIS + «+ «+ «+ 28, Boul. de l'Hopital 

SHANG HAI +s «+ «+ 20, Foochow Road 

SYDNEY .. .. .. .. 7, Bent Street 

THE — -- «- 26, Verhulststraat 

TUNIS.. -. «+ 108, Rue de htt 

ee ESTIMATES wad FULL PARTICULARS POST FREE. 
| 


'S. | BLACKSTONE «Co. 


STAMFORD, Eng. 


























RS Telegrams—Blackstones, Stamford. 
Conv erters Telephone—307, 308 (two lines). 

Codes used—Lieber’s, Al, ABC (4th & 5th a 
ute up. Engineering. From Photograph of 35 B.H.P. Engine. 
SORS 
D. 
rORS aD ay 
axe. festa Victoria Works, GATESHEAD, “scnciu'saat *'% 
INES: 
2BINES, 
DENSING Complete Electric Light Electrically Driven Haulage 
ye Installations for Ships. and Winding Gears. 
crn Electrically Driven Winches, 
rs, 

Windlasses, Capstans, Cranes, Pumps for all duties, 
ED 
‘. Steering Gears. ‘“‘Woodeson”’ Patents. 
Cc. Motor-controlied Séarchlignt Projector, 
™ London Office: 50, Fenchurch Street, E.C. i, “Seen 
ts. 








s | STRUCTURAL STEELWORK. 


W™. BAIN « Co. Lrp. 


Lochrin Ironworks, COATBRIDGE. 


BRIDGES. HEADGEARS. 
ENGINEERING WORKSHOPS. 
STEEL ROOFS. 
BUNGALOWS in STEEL & TIMBER. 
WIRE, FENCING & GATES. 
DROP FORGINGS. 


DESIGNS AND ESTIMATES FREE ON RECEIPT OF PARTICULARS 


Cataloaues on Application. 














London Office: 122, CANNON STREET, E.C. 8197 
= South African Office : 
GOODS SHED 230ft. WIDE x 300ft. LONG ERECTED AT BELFAST FOR THE GREAT NORTHERN RAILWAY COY. 3 & 4, NEW CLUB BUILDINGS, LOVEDAY ST., JOHANNESBURG. 
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BRITANNIA 


Drawn Wire 


The BRITANNIA DRAWN WIRE LAMP 
takes a just credit and no more than a just credit 
for its high-grade finish. Added to that—strength, 
durability and economy in service, give both seller 
and user alike, lasting satisfaction. 


Licensed under British Patents Nos. 21513/06, 27712/03 and others. 


‘DICK, KERR 


& 2 LIMITED. 


HEAD OFFICE: 
Abchurch Yard, Cannon St., London, E.C. 


BRANCH OFFICES: 
Manchester, Newcastle, Leeds, Tokyo, Sydney, Johannes- 


burg, Buenos Aires, Rio de Janeiro, Moscow and Milan. 
Y498 


& 
ELMAMEMLALEKEERKAEMRRE 


PRERREREEEEULEE LEkEE ee ¢ 


ERM PEERS IRIS 








FOUNDRY _ HELP. 


TEST ALL YOUR MIXTURES. 
















‘iMPROVE CASTINGS AND SAVE MONEY 


SAML. DENISON & SON, Ltd., s'tcs 
DERRICK CRANES 


ELECTRIC, STEAM, or HAND POWER. 














UP TO 50 TONS 
CAPACITY. 





As supplied to the principal— 
: Quarries, | 
Builders, 
Constructional Engineers, 
Shipbuilders, 


Public Works Contractors, 
&c. 








Ltd., 
Established 1866. Kilwinning, Scotland. 











Notwithstanding the fact that our Shops will be running generally on 
War Work for the rest of the year, arrangements have been made to 
continue the manufacture of 


Westinghouse (Morse) ROCKER-JOINT Chain Drives 


in view of the numerous orders received from munition factories and 
works arranging to extend their facilities for supplying war material. 


WILLIAM MORGAN & co., 
| 
| 








THE 


CLAY CROSS ch 
Nr Chesterfield. 


ESTABLISHED 








82, YORK ROAD, KING’S CROSS, LONDON, N. 
On Admiralty and War Office Lists. 








THE WESTINGHOUSE BRAKE COMPANY, LTD., 
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{serve ICES 
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>) TSHIONE PNEUM vnc 





PAIEIECTORS toss 





BARLOW « GHIDLAW, L" 


Pendleton, Manchester. 


Phones—7) Pendleton Te 


3685 Central. Manchester  #é$§§$ (Ere 


On Admiralty & War Office Lists. 


GUT GEARS. * 
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y_ Es |OMPRESSED Rusts 
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Engineers, 


tractors, 
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STEAM 
CRANES. 


ELECTRIC 
CRANES. 


HARBOUR 
PLANT. 


GRABS, &c. 





Fig. 147. 30-TON STEAM CRANE, 
40ft. radius. 


STOTHERT & PITT, L”. ‘LD BATH. 


38, Victoria Street, S.W. 


London Office ~ X1510 











Sieh DOUBLE HEADER WROUGHT STEEL 


STEAM 
SUPERHEATERS 


For Lancashire, Cornish and all 
types of Water Tube Boilers. 


Each Tube Accessible 
without Disturbing 
Installation 


Leakage Impossible. 


This Superheater has 
Stood the Test for 
over a Quarter of a 
Century, superseding 
alll other designs. 


LARGE ECONOMY IN FUEL. 


POWER PLANT EFFICIENCY 
INCREASED. 


London Office: 
FINSBURY PAVEMENT HOUSE, 
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of Highest Quality Only 
IMPROVED Fire-BOx STAY TAPS 
FOR LOCO CROWN STAysS, &C.. 
IM PROVED TUBE PLATE TAPPING APPARATUS. 
“hig a Description of seme ist Tackle 








(16 VEARS MANAGER AT SIR JOSEPH WHITWORTH 2&Cos) 


BRITANNIA WORKS. ORDSALL LANE. SALFORD, 
MANCHESTER 














Running on 


B cins & KEROSENE 


OF 


BEST BRITISH 
DESIGN & BUILD 
FOR ALL PURPOSES. 





Send enquiries to Manufacturers, 


Petrol Kerosene Motor Tramcar, with Special Transmission for Bogie Drive. 


McEWAN, PRATT & CO.,|' 23; South vince: 


Telegrams: ‘‘INNEAL, LONDON ” Works: BURTON-ON-TRENT. G131aTelephone: 458 London Wall. 














Engineers, 
— es SE 


The HORSELEY CO., Ld., 


nm Office Works and Head Offices : 
fi, VICTORIA STREET, WESTMINSTER S.W. TIPTON, NY SEAT FORDSHIRE, ENGLAND. 
Passen ger Station : Tel egraphic Addresse : Horse Ley, TIPTON ; GALILEO, LONDON. 


~senemmaato cad 0 Manufacturers of Structural Iron and Steel Work. 
Cast Iron and Steel Tanks ond Pressed Steel Flooring. 


Builders of Bridges, Piers, Viaducts, Cranes and Roofs 
for the English, Colonial and Indian Rlys. 


Gas Pliant. Cast Irom and Steel Sashes, &a. 1833 


ARCHIBALD EDMESTON & SONS 


CAWDOR ST., PATRICROFT, near MANCHESTER. LIMITED, 






















OVER Concrete & Brick-making 
300,000 H.P. Machinery, Flour Mills, 
AT WORK. Textile Machinery, and 
Mine Gearing 
generally, 







Invaluable for 
Driving 
Mining Machinery 
and Haulage, 
Saw Mills, 
Electric Light 
and Power. 




















FOR STARTING 


GAS & 
OIL ENGINES. 





FOR COUPLING 
SHAFT-ENDS. 






PATENT 


> FRICTION CLUTCH. 


SEND FOR PRICE LIST AND DESCRIPTION. X1443 

















ee 


PETROL OR PARAFFIN. 


to 60 H.P. 
To Pass LLOYD’S and B.O.T. 















Also for al! kinds of 
STATIONARY WOFi CUMPS, 
COMPRESSORS, DYIAMOS, &c. 













THE 


BERCIUS LAUNCH & ENGINE 


"254, Dobbies Loan, GLASGOW. 


MARINE MOTORS. 
























|WILLIAM BEARDMORE & 60. 


STEEL 3: MANUFACTURERS, 


ARMOUR PLATE MAKERS. 


Shipbuilders, and Engineers, 


LATE E, NAPIER & SONS Lap.), 






Forgemasters, 











GLASGOW. 
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WATER 
SOFTENERS. 








SOFTENING 1500 GALLS. PER. HOUR 
AT KENT COUNTY ASYLUM. 


BOWES SCOTT & WESTERN, 
Broadway Chambers, Westminster, SW. 


Hundreds of Softeners supplied and treat- 
ing successfully the most difficult waters. 





Also Makers of all types of K135 


MINING MACHINERY, PUMPS, &c. 


CONVEYORS 
ELEVATORS. 


BLAKE, BARCLAY &CO. 
GREENOCK, N.B. sMl5 


WILSOH, @LASEOW 


DAVIE & HORNE, Engineers 


Johnstone Engine Works, 
JOHNSTONE, near GLASGOW. 











MAKERS @F 
Plants, Distilling Plants, Evapora- 


Condensing 
tors, Feed Water Heaters and Filters, Pumps 
City Office - - 45, HOPE STREET, GLASGOW 


‘elegraphie Address: Evaporator, Johnstone 


See illustrated advt. in issue Dec. 24th. smM12 





EDWARD MERCER 


Hollins Ironworks, Hollinwood, near Manchester. 
Speciality: 
BRIGHT SHAPED 


. HEXAGON NUTS 


Which for high quality, 
finish, and lowness of price 
are unequalled.Guaranteed 
accurate to Whitworth’s 
Standard. Prices and sam- 
i As 


ples on application. st 
overnment. W1 


plied to 


ip- 
a 











GOVERNORS 


(Pickering 
Type). 

















le wo \ 


ee 
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D 


BEST FOR STEAM JOINTS ; 


= MOST CONVENIENT AND ECONOMICAL - MOST 
LASTING AND RESISTING-THE SAFEST AND = 





JOHN HUDSON & CO.’s SUCCESSORS 2127 
18, Vietoria Warehouses, Mansell St.. Londcn B° 





Matchless Best Cast Steel. 
Matchless C.S. Circular & Band Saws 
FOR IRON & STEEL. 
Matchless Cast Steel Files. 


—————— 
cca 


SUGAR-MAKING 
MACHINERY 


OF ALL CLAsses’ 


COMPLETE 
FACTORIES, 


FAWCETT, PRESTON & Co., Li. 


LIVERPOOL. 


ENGINEERS, 


Telegrams : 
Fawcett, Liverpool. 
Codes : 
ABC (4th and 5th Editions), 
Al and Western Union. 
























RAMSAY'S Patent COMBINED MAGERATOR & INTERMEDIATE CARRIER 


FAWCETT, PRESTON & Co., Ltd. Can be applied to Existing Mills—-Workhing with Excellent Results, 
Licensees and Makers. DESCRIPTIVE CIRCULARS ENUMERATING ADVANTAGES ON APPLICATION. 


U 1800 














Sr i ae 


oe 


DROP-FORGED WROUGHT STEEL SPANNERS. 


Tap Key c 


Ly All sizes supplied from Stock. 





All sizes supplied from Stock. 





DROP Be 


* ee s s ms, P 
PRICES ON APPLICATION. oy ON ADMIRALTY & WAR OFFICE LISTS. _ 


-. DROP FORGINGS. 


OF EVERY DESCRIPTION, -IN IRON, STEEL, COPPER, BRONZE AND ALUMINIUM. 


~ ARMSTRONG, STEVENS X, SON, As77¥e Won wane, WnLEMAL 






| 


Paddle | 
j 











All Communications to be addressed to Head Office: WHITTALL STREET, BIRMINGHAM, 


[. Shell 
Po as Fee Ce ee ee 


[OCKWOOD & CARLISLE. 


EAGLE FOUNDRY, SHEFFIELD 








Lathe 





Carrier 





= Connecting Rod End. 


Piss oF 


2% 














LTD., 


NATIONAL TELEPHONE 1376. 


a 


Th SSS 
| \\WY = _—— 


Telegraphic Address— 
PISTONS, SHEFFIELD. 


| eS 


—— 
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Carlisie 's Patents. 








SPECIAL FACILITIES FOR QUICK wie 
DESPATCH OF URGENT ORDERS 





ALL PACKINGS GUARANTERD Qe i 









Ys? H.P. Rings and Surings. s 


ly designed 
sure. 


Improved Double-action Piston Valve Ring. 








JAMES SIMPSON & CO., LTD., 


101, Grosvenor Road, PIMLICO, S.W. 
MAKERS OF HIGH-CLASS 


PUMPING MACHINERY 


Complete Plants installed in any part of the World for 
Water Works, Sewage Works and Mines. 


REPAIRS OF ALL KINDS EXECUTED. 


Works: Newark-on-Trent. 


PERIODICAL INSPECTIONS OF MACHINERY UNDERTAKEN & REPORTS GIVEN. 











ALFRED BECKETT & SONS, 


fied 
SHEFFIELD. Q756 


Telegrams :—‘‘ Aquosity, London.” ** Aquosity, Newark.” Z300 


Telephones :—8472 & 8473 Victoria and 103 Newark. 
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ESTABLISHED 
1870 


JOHN ROBSOX 
. (SHIPLEY) Li? 


Stiptey y and 
ORKS, ENG 
"Ne —_—~ 


WRITE FOR 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 

















1376. 


DUPE 
cM Vir TOUT 


2 SPINDLE 


HIGH SPEED VERTICAL DRILL 


N2 D.65. 


A large variety of other SPECIAL GENERAL 
and LABOUR SAVING MODERN MACHINE 


TOOLS in stock 


GRAMS — Wi E 
TELE {eon - Ov Keone 


G.WILKINSON & SONS. 
KEIGHLEY. 











'Phone—3700 (4 lines) 
Wires—DYNAMO, Bfd. 





INC. 








ino PHCENIX 





STANDARD 


STEEL: WORKS 


T'tr. 


D 6 MOTOR (Totally Enold. 
8 3 





a 


MADE IN ALL SIZES 
FROM 1 TO 100 H.P. 





a 





L 


DYNAMO MFG. 


CO., 


BRADFORD. 





OFFICr 
60, QUEEN ¥/ 
VICTORIA 5? 








LARGE STOCK READY 
\ FOR IMMEDIATE DELIVERY } 








LIDGERWOOD 


PILE DRIVING. 


HOISTING & CONVEYING. 
Send for Catalogues and Particulars. Z289 


LIDGERWOOD MANFG. CO., 


Caxton House, Westminster, London, S.W. 
RE 
‘“MENNO” 













LUBRICATORS, 
LTD., 
Leeds Place, K2i3 
TOLLINGTON PARK, N. 


















CONSOLIDATED BRAKE and ENGINEERING 


COMPANY, LIMITED, 
41, Moopfields, wONDON, E.c, 


Standard Automatic “Vacuum Brake 
Rapid Acting Service &E Emergency Acsaleraters. 


See Illustrated Adv: m8 rae wen anes ext issue. Z222 
Tele.: Vacuo. London. Telephone: No. 2710 London m Wall 


“SPLIT GRIP" 
COLLAR (fiten 
> AS USEFUL as the 
SPLIT PULLEY 
IN HALVES 
NO Set Screw to 
Cause Accidents. 
Grips like a Vice 


Fixed or 
Removed without 


Disturbance. 
—  H601 


Sole Makers— 


TRIER Bros. L” 


CAXTON HOUSE, WESTMINSTER. LONDON. 











RANSOME:VERMEHR Macuinery Co., LTD. 
530, Brunswick House, Westminster, S.W. 


WATER FILTERS, STEEL PILING, 
CONCRETE MIXERS, PILE EXTRACTORS, 
STONE DRYERS TAR MACADAM seers 

See displayed advert. alternate weeks. 


VALVES 


TURNBULL’S SAFETY STOP CHECK 
SLUICE & REDUCING VALVES. 


Send for Cata'ogue. 
ALEX. TURNBULL & CO., Ltd., GLASGOW. 


See Illustrated Ad\t in issue of December 3rd, 1915. K59 
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SMOOTH-ON 


TRADE MARK REG. U.S. PAT. OFF. 


IRON CEMENTS 


Positively stop all leaks of steam, water, fire or oil, 











in iron, steel or concrete. They are easy to apply, 


harden quickly, and make permanent repairs, proved by 


years in use. 


Every engineer should have a 
copy of our instruction book. 


SMOOTH-ON MFG. CO., 
| Send for New 
No15 Illustrated Instruction Book 


G181 















MARSHALL, FLEMING & CO., LTD, 


MOTHERWEL! 





ELECTRIC AND HAND 
TRAVELLERS. 
LOCO. STEAM CRANES. 
ELECTRIC GOLIATH CRANES. 













ELECTRIC WHARF CRANE, fitted 
with M. F. & Co.’s Patent Free 
Barrel and Free Brake. 4# 




















Contractors 
to the Admiralty, 
War Office, 


&c. &c. 










LONDON OFFICE 
Palace Chambers, 
Bridge Street, 
Westminster, S.W. 


YAK 












NEWCASTLE-ON-TYNE 
OFFICE: 


Nicholas Buildings. 
M73 







i, St. 














DE : ~BERGUE Ge CO.., LTD., MANCHESTER. 


Made in 


12 


up to 


10ft. 
WIDE. 


With foot- 
operated 
clutch stop 
motion and 
automatic 
hold down. 














GEO. JONES 7D. 


Engineers and Ironfounders, 
LIONEL STREET, 


BIRMINGHAM. 


Telephone : 1003. 
Telegraphie Address: ‘* ROLLING. 










MAKERS OF 
Rolling Mills for 
all cold Rolled 
Metals, Tea Lead, 
Tin and Lead 
Foils, Tube and 
Wire Drawing 










Machinery, 
Shearing Ma- 
chines. Mill 
Gearing, &c. 







sizes if BURDON'S 23 










REVOLUTION in 
LIQUID FUEL HEATING. 


FURNACES 
OIL-GAS PRODUCERS. 


Adopted by THE ADMIRALTY, &c.—MANY REPEAT ORDERS. 
HIGH OR LOW HEATING AT 


LESS THAN HALF USUAL COST. 


For Rivets, Plates, Bars, All Forging Purposes, Bolt and Rivet Making, 




































Blab and Billet Heating, Annealing, Glass and Metal Melting, &c. 


NO CHIMNEYS REQUIRED. 


BUNSEN FLAME 
Absolutely Smokeless. 










COMPRESSED AIR LIQUID 
or 
FAN BLAST. OIL FUELS. 


BURDON’S FURNACE WORKS, BELLSHILL, N.B. 


M134 











Oldest Established Firm in Scotland of 


METAL SAWING SPECIALISTS, 


MACHINE TOOL MAKERS, 


JOHNSTONE, 
nr. GLASGOW. 


HIGH. 
SPEED 


BAND SAWS, 
CIRCULAR SAWS, 
HOT SAWS, 
DISC SAWS. 


Best and Most Up-to-Date 
Designs. 


Over 1090 Machines in USse. Travelling Band Sawing Machine for cutting Armour 
lates. Ingots, Guns. or other heavw work. 













WRITE TO 


TURBINES 


FOR ANY POWER 
OR 
HEIGHT OF FALL. 


CENTRIFUGAL 







& CO LTD 


KENDAL. 


ENGLAND. 
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Ewen AE | qu STEELCOMPANYorSCOTLANDJ= 
: THORNYCROF[T =| (Ree teneees es 
Z| ‘he e TESTO Ona fates thd Is72.- oer 
MARINE & STATIONARY MOTORS: 42 ROVAL EXCHANGE SQUARE, GLASCO if 


POWERS 7} 


A 


BH.P. to 180 B.H.P. 


ELECTRIC. GENERATING 
PLANTS 


Outputs from 3 K.W. 
to 100 Kw. 


Q Illustrated catalogue 
will be forwarded upon 








request. 


3.5 K.W. Plant suitable for Ships Lighting, 
Private House Lighting, &c. 


; 





23,ROYAL EXCHANGE SQUARE, 
GLASGOW, /~, 
9,MINCING LANE ,LONDON 


NEWTON, and 
OW 


HALLSIDE, 
a. eg Wee: 


ee 


BSousscrons So Semen 
LLL tg SS 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-buiiding, 
—_ Zed Bars, Tees, and all forms of Sectional Bars 
uired for constructive purposes 
CASTIN of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &Xc. 
FORGINGS of every description. 
AXLES of highest quality, to meet requirements ot Home and 
Colonial Railways. 
TY RES—Locomotive Carriage and Wagon, to all requirements. 
SPECIAL STEEL ©f ail kinds used for constructive purposes. 








JOHN I. THORNYCROFT & CO., Limited, 


CAXTON HOUSE, 
WESTMINSTER 


F1650 Tel.: VICTORIA 8000. 


GEE UNNI 


HAAN 






LONDON, S.W. 








TMM 


ied NTT 

































SLO ; [ é N G SPECIALITY. 
PATENT 
PUNCHER 
SLOTTING 
MACHINES, 
Bin. to 18in. ~ 
i i For all classes 
(General Type), Gin. to 72in For L el asses of 
WITH MELLOY'’S PATENT Guarantes Times 
Stroke Change Mechanism Given, 











Three 42in. 
General 
Type Ma- 
chines with 
Patent 
Stroke 

Change by 
Power. 


























DRIVING. 


FOR EFFICIENCY & = 
DURABILITY _ 


gene 


| Illustrated Lecture on— 
|THE TRANSMISSION 
{ OF POWER BY 

| ROPES.” 

| Post Free on Applicat‘on. | 


Telegrams: 
“ Kenyon, Dukinfield.” 
Telephone: 494 Ashton. 





me ] 


London Office: | 
|95 & 97, FINSBURY PAVEMENT, | 
E. C. 


DIPLOMAS OF HONOUR 
BRUSSELS and TURIN. 


Wm. KENYON & SONS, Ltd., 


CHAPEL FIELD WORKS, 


DUKINF IELD, nr MANCHESTER. qs 











W™ MUIR & CO. L? 


MANCHESTER. 


—_——- 


Telegrams: 
29 City 


Britannia, Manchester 











| CAIRD & RAYNER 5S. 
PATENT 


EVAPORATOR. 


IMPROVED ° SINGLE-CYLINDER 
DIRECT-ACTINGE 


BOILER FEED PUMPS. 


COMPLETE 


Fresh Water 
DISTILLING 
INSTALLATIONS. 


(ALL 8IZE8) 
For LAND or MARINE USE. 


FEED WATER HEATERS 
FEED WATER FILTERS 


CAIRD & RAYNER, citésctse. CoNBSK 


Admiralty 


Contractors. 























All the Advantages 


HENDRY 


FROM A_SINCLE STRAND | | 

7 a] 

BELTING 
NE of the leading Electrical 
Engineers of the day describes 
HENDRYS’ new patent Laminated 
Leather BELTING as forming ‘a 
true endless Belt, which is adaptable 

to universal service.” 

The Hendry ENDLESS SPLICE fori 
a joint identical in Texture, Thick- 
ness, Flexibility and Driving Grip 
with the belt itself sothat a HENDRY 
BELT runs without jar, vibration or 
slip under the heaviest loads and at 
the highest speeds. Illustrated Book- 
let, samples and prices on request. 


JAMES HENDRY 
252 Main Street, Bridgeton 
GLASGOW 


oui 
an Endless Belt 


























































Asumore, BENSON, PEASE & Go., LTD., 


STOCKTON-ON-TEES. 


RIVETED STEEL 


PIPE LINES 


FOR WATER & POWER DISTRIBUTION, 
MUNICIPAL WATER SUPPLY, CULVERTS, 
IRRIGATION WORK, &c. 


ON GOVERNMENT LISTS OF CONTRACTORS. 


8176 
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: : Look | 

: : to 
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| 5 your 

z / 3 3 eo A 4 

— p> wet? POWweY | 

= E6as : 

= : CHAINS : 

temmeghckensack River at Rnver Base, NS | dant — ' 
= BLUE PRINTS AND ESTIMATES _ enable you to utilise maximum : 

. = FREE. power, as they transmit at 98%, = 

Strauss Trunnion Bascule = HANDBOOK OF CHAIN GEARING efficiency without noise or slip. = 
S C3 J, 72 PP., FREE. Ideal drive from individual = 

e © € = = 

= electric unit to machine tool, for = 

and Direct Lift Bridges = OUR EXPERTS WILL BE HAPPY short centres or hot or damp & 
for Highways and Railways 2 TOCALL& ADVISE IF REQUIRED. places. Can be run in either = 

oun Naviaable Waterways = direction at relatively high 3 

y: oe ” speeds. Positive velocity ratio. = 

130 built or buildin? the world over. The z The Coventry an ae ae : 

C longest and largest bascule bridges in existence = Chain Co. Ltd. onan ane = " rps Rdg : 
are Strauss Designs, but the Strauss Type is = j 7 pancongg ie ae — = 
equally well adapted to smaller structures and lends = Coventry, England. prs Aponte gc = 
itself particularly well to ornamental treatment. = SS ee 
= increases quantity of work. = 

Write for Photographs and Information = = 

| _ Let us 

The Strauss Bascule Bridge Company, Engineers = 2 
Main Office: 104 South Michigan Avenue, Chicago, Illinois, U. S. A+ = = 
nei _|, quote you : 
el ES | 2 z 
Iemma RMA MRED 































Do you want quick delivery of 


Heavy Steel Castings ? 


(Up to ten tons). 


Write to 
EDGAR ALLEN & CO., LIMITED, 
Imperial Steel Works, 


SHEFFIELD. 


Send also your orders for 


Best Carbon Tool Steel. 





Bite 8 te 8 eh a be 8 a eh eh a a al ee i ieee Ot ei ei ae iat ei ae ia@iai 


FRANGIS BERRY & Sons 


SOWERBY BRIDGE, 
ENGLAND. 








el. Address— 


Tel. 
EST. 1832, BERRYS, SOWERBY BRIDGE. 


Makers of ~ - 


HEAVY MACHINE TOOLS 


Contractors to the Admiralty, India and Colonial 
Offices, and most of the Foreign Governments. 





The Illustration represents our Horizontal Punching, Beam Bending, 
and Double Angle Cutting Machine. 
diameter through 1}in. thick. Bending or straightening 18in. by 


Capable of punching liin. 


Jin. beams, &c., and cropping 8in. by 8in. Angles either straight 


or at an angle of 45 degrees. D397 
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The Perfect Cutting Compound 


for Lathe 


@ Will not rust, nor clog, nor separate. 

No smell, no scum, no evaporation. 
 @ Does not contain spirit or ammonia. 

@ Preserves the tools and increases output. 


“‘sTERNOL” 
16, Finsbury Sq,, 
London, E.C. 

Contractors to 
H.M. Government. 


Sf 








LUNKENHEIMER 
CAST STEEL VALVES 


dp 


es 
diye 
hs 


Yf" 


YU J’; 


Uyefd 
Ge 


Made in Globe, Angle 
and Gate Patterns, 
with or without 


“ hy 
Util) 


Yy 


S 3s 
NSN By - pass; Balanced 
QWwTs 
CES Throttle, Non-return 
SN Bs Safety Boiler Stop 
VS FS We" 
SASS Valves, etc. 


Ss 
Ss 


SS 


> 


me SS 


WN, 
OMY 
tony 
“Uy 
uf 
Uy 


iY 





These valves are particularly adapted for the extreme conditions of 
strain and superheat. 

The Cast Steel used is made in closed crucibles, protecting it from the 
deleterious effects of furnace gases. It contains less than .05 per cent. 
of either phosphorus or sulphur, and has a tensile strength of about 
80,000 pounds per square inch, with a safe elastic limit and excelleni 
elongation. The castings are solid and free from blow holes. They 
are annealed, thereby relieving all internal stress, and making a fine- 
grained structure so essential to strong steel. 

The compositions used for the trimmings were formulated especially 
for high-pressure steam service. 

Lunkenheimer Cast Steel Valves are recommended for working steam 
pressures up to 350 pounds and temperatures to 800 deg. Fahrenheit. 


and Drill. 


WYrite for Catalog. 


THE LUNKEN CO,., Ltd. 


35, Great Dover Street, LONDON, S.E. 
Factories: CINCINNATI, OHIO, U.S.A. 


Telegraphic Addresses: *‘ Lunken, London’’; ‘“‘ Lunken, Cincinnati.”’ 
24 K133 
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GRAIN, CHILL & STEEL ROLLS, 

HEAVY CASTINGS sieci "2, ‘toto tone 
Cast Steel Loco. Wheel Centres a 

R. B. TENNENT, t'mTED, 

his COATBRIDCE, N.B. 


PUNCHING, SHEARING and 
CROPPING MACHINES 


BUILT OF STEEL OR IRON. 


JAMES BENNIE & SONS, 


Olyde Engine Works, Govan. GEL ASGOW. 

















The best 
FURNACES 
i ELD RU STOKERS 
DESTRUCTORS 
Ques SUPERHEATERS 


MELDRUMG, Limited, 
Canal Works. Timveriev. MANCHESTER. 














Expert Advice on all questions arising out of 


INCOME TAX 
“EXCESS” PROFITS TAX. 
Relief to ‘Controlled’? Establishments. 
LOCAL RATES, &c. 
The Manufacturers’ Association, Ltd. 
26 








110, Cannon Street, Lospon, E.C. K 


For STEAM BOILERS 
: and ENGINES 
H. COLTMAN & SONS, 


Midland Ironworks, 
LOUGHBOROUGH. 


SANKEY 


, Foundry Ladles 








K208 











PHOTO 
PRINTS 
T 








mé\V/ade 


AIR. COMPRESSORS 


Vy Ly, 


On Admiralty List. 


BODLEY BROS. & Co. 


SS 


have gained their high reputation aan 

mainly because of their efficiency. Boiler Makers, and Iron and Bras 

They deliver more air per H.P. f OLD QUAY vouumay 
EXETER. 


—— 


than any other machine, and main- 
tain their initial efficiency after 
years of constant service under 
the most unfavourable conditions. 
Owing to simplicity of design and robust construction, the fact 
that they are absolutely dust-proof and have perfect lubricating 
arrangements, they require the minimum of attention. 


SPUR, BEVEL, 
MITRE, MORTICE, 


WORM WHEELS 


Machine Moulded. 
Also Teeth Cut to Shape 


By Special Machinery. 
Telegraphic Add.: Bopiy, ExETex 





A\ 
7S} 


X\ 


/, 
/ 
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fi ; Makers a 
Send for illustrated catalogue. iquadiaemaeatiades meena a,” ton 
ins and ‘ Hyatt 














We invite inquiries for :— 


MALLEABLE CASTINGS 


For , MUNITIONS. 











TO ADMIRALTY SPECIFICATION. 


K245 


COURT WORKS, L* “APP Ee xLop. 


BROOM & WADE, LTD: works: HIGH WYCOMBE. Roller Bearings. ee. oe en 

ES TTS ite OR ST ONO tee 

STEEL 
SL TTT LCN RB Silane SHAFTING 
TONS IN STOCK 
moe CO wl 
In lengths vp to 30ft. 
New Catalogue with details and Prices Free. 
HENRY CROWTHER & SONS, L”: 
CLECKHEATON, YORKSHIRE. 
PRATCHITT BROTHERS, 
CARLISLE. 
Pump Makers by Royal Appointment. 

DEEP WELL PUMPS. | WATERWORKS & 
COLLIERY PUMPS. | SEWAGE PUMPS 
J. PARKINSON & SON, 

Shipley, Yorkshire. 

Manufacturers of 

LATHES, GEAR CUTTERS, 
x . MILLERS, BORERS. 5 
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Tinew sve [WATER SOFTENERS) PLAYER'S 


Special High Tensile S' in Ni ii 
Stas cites viesiecasea || «HOT AND COLD PROCESS PLANTS. POWER 


|] 2 WRICHT'S FORCE AND 

DUST COLLECTING. || | ens ae 

FANS. vexname “ia _—_: ENCINEERING CO., LTD., HAMMERS. 
THE K168 a» |i ge S % higreng. ji Stafts. 

ST ARPAR ENGINEERING CO. |] a ‘ipo “oeoorecazescy’ |W. & J. PLAYER, BIRMINCHAN 


H. W. KEARNS & CO., Lo. 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS 


Tel. No. 221, Altrincham, 
See our Illustrated Advertisement in issue of Dec. 24th. 












































THOMAS SHANKS «©. S. 
Johnstone, aE arnt 


NY wack SES HALF-PAGE 


¥ ADVERTISEMANT iN 80,000 Galion per hour Hot Softener 


ISSUE OF DEC. 177. YOUR ENQUIRIES ~ as a = pe BRichk “MAKING 
| 7. ARE SOLICITED. i MACHINERY 
AITON«C° Rage DERBY GREASY WATER PURIFIERS, " ‘ For Clay, Concrete and Sand-Lime. 
MAKERS OF FLANGED PIPES, FEED WATER HEATERS, &c. r hour r. HERBERT ALEXANDER &CO. Ltd, 
CAST IRON - STEEL - COPPER Engineers, LEEDS. Noo 


FOR STEAM, WATER & GAS. DAVIES & METCALFE, 


See large advt. alternate weeks. N36 
: MANCHESTER. 
60-61, SPENCER STREET SPECIALITIES. 


LEA y . NOTCH pasa A 1a SH AW nO Ns L CLERKENWELL. as “|INJECTORS. 
ALL CLASSES, Qos 












































WATER aa a wait 
RECORDERS. ele, s: “*Scindere, Isling, London. ii 8 ury. Telephone : $117 Central. 


Illustrated Advertisement every fourth week. 








np ey 


The Lea Recorder Co. , Ltd. ,28, Deansgate, Manchester 














—_ rit, 








mm ine HYDRAULIC MACHINERY. 


ccummes omnes’. CRANES. Electric, Steam, Hydraulic 


Machinery for Reser Mills, Ru na Mills, Rubber | 
Plantation Factories, Explosive Works ; also Machin ne | 
Tonls for Iron and Steel Constructional Works. 


HENRY WALLWORKa C°- me 
MANCHESTER. | TRANSPORTERS (Temperley Patents). 
HIGH EFFICIENCY BRIDGES and STEEL STRUCTURAL WORK. 


; | DALMARNOCK IRONWORKS, CRANE DEPT,., 
W 0 R M G E A R 5 | perresconn , GLASGOW. rane PARKHEAD, GLASGOW 


FROM STOCK. 








N53 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. aw 


NORTH BRITISH LOCOMOTIVE CO., LTD. 


HYDE PARK WORKS QUEEN’S PARK WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.) (Late DUBS & CO.) "(Late SHARP, STEWART & CO., Ltd.) 


ADMINISTRATION BUILDING, 110, FLEMINGTON STREET, SPRINGBURN, GLASGOW. 


LONDON OFFICE :—17, VICTORIA STREET, WESTMINSTER, S.W. Telegramet000., GLASGOW 





























BUILDERS OF ALE. KINDS OF 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUGE OF RAILWAY. 


Annual Capacity, 700 MAIN LINE LOCOMOTIVES. _ Output now exceeds 20,000 LOCOMOTIVES. Workshops Equipment, 9000 MEN 


THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 
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ENGLISH AND AMERICAN 
MACHINE TOOLS. 


Delivery from Stock, or on the way. 


New Vertical Turret Automatic Chucking Machines. Five new style 


machines due. 
New Kelly Shaping Machines. 16in. back geared and 15in. single geared. 
Hartford Automatics. jin. and in. capacity. 
Potter and Johnston Capstans. With automatic chuck. 
Pond Rigid Turret Lathe. 
Bridgeport Thread Millers. 


Prentice Engine Lathe. 22in. by 10ft. With taper attachment. 


Le Blond Engine Lathes. 0in. by 8tft. 
Putman 22in. by 10ft. Engine Lathe. With taper attachment. 
Fitchburg Lathes. 20in. by 10ft. 


Heald Ring Grinder. No. 210. 


Richards Side Planing Machine. 20in. by 6ft., two tables, roller thrust, self-act down 
feed, patent starting and stopping motion. 


Baker Bros. No. 2 Keyseating Machine. 


Baker Bros. Style ‘‘F’’ Heavy Duty Vertical Drills. 
Lathes to follow. 


JOHN MACNAB, mary st. HYDE. 


Telephone 78. Telegrams—Lathes, Hyde. 


S08 
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LACY-HULBERT & CO., L™ 


ulic 





91, Victoria St., LONDON, S.W. 
Trade “BOREAS” Mark. 


COM PRESSORS 
VACUUM PUMPS 


Fixed or Portable. 





QUICK DELIVERY FOR WAR WORK. 


Telegrams: Percussive, 
London. 
Telephone: 94 Victoria. 











CROSBY 
SPECIALITIES. 


See ADVERTISEMENT Mext Ween, 


CROSBY VALVE & ENGINEERING Co.,Ltd. 


\147 Queem Vicrosia BY 








use FAIRLEY’S STEEL 


paramount importance. 





qualities of CRUCIBLE & SIEMENS (ACID) STEEL in RODS, BARS and FORGIN 


for the excellence of these and of their CARBON STEELS for tools of every description. 





Lonpon, £.C. 


wherever excellence or quality is of 


JAMES FAIRLEY & SONS, of BIRMINGHAM & SHEFFIELD, are makers of highest 
They specialize very extensively in HIGH-SPEED TOOL and other ALLOY STEELS, and are noted 


HEAD OFFICE ~—Old Mint Rtaal Warahouen. 9 and 10. Rhee well St., BIRMINGHAM, Gas 














sor | JOHN SPENCER & SONS, L1p.. 


















i0W. 


@LA8GOwW 





MEN 


Established 1810. 
London Office—32, VICTORIA ST., WESTMINSTER, S.W. 


NEWCASTLE-ON-TYNE. 


Telegrams—NEWBURN, NEWCASTLE or LONDON. 


Newburn Steel Works, 


STEEL MANUFACTURERS. 











FORGED & 


ROLLED STEEL 











TOOL STEEL. 


SPRINGS. BUFFERS. FILES. WASTENEYS-SMITH'’S Pat. STOCKLESS ANCHOR 





HYDRAULIC PRESSED 
CRANKSHAFTS. 
CRANK & STRAIGHT 
AXLES & FORGINGS 


Contractors to the Admiralty, War Office, British, Foreign, & Colonial Railways, &e. 


| SLABS, BLOOMS. 
BILLETS & BARS. 


SHIP 


& BOILER PLATES up 
to 13ft. wide. 


S.M. & CRUCIBLE 
STEEL CASTINGS 
up to 30 Tons. 


sM115 











ESS : 
Qs 


FIRST ORDERS ‘ON; APPROVAL.” 
X1110 


LANCASTER & TONGE, Lid. mancuester. 
See 


D. & J. TULLIS, Ltd. 


Machine Tool Makers, CLYDEBANK, N.B. 
6ft. High-Speed Central-Thrust 
RADIAL DRILLING MACHINE. 
See our Ulustrated Advertisement Dec. 10 issue. sm10 
> Se 6G OGD SERS 








Lubricator 


Steel top—mal- 
leable iron base. 


i 

Most satisfac- f 
: 

a 





tory hard oil lubricator made. 
Prompt and careful shipments. 


Write for Illustrated Catalogue 


W.D. Allen Mfg. Co. 
Chicago, U. S. A. 


THE LUNE VALLEY 


ENGINEERING C€° L” 
LANCASTER, 


have in Stock 


WATER-TUBE* BOILERS, 
MARINE ENGINES, 

PARAFFIN BURNERS, 

OIL TANKS, FITTINGS, Ete. 
TRAVELLING FIELD KITCHENS. 





Open to take Contracts for Light Sheet Stee 
Work of all Descriptions. K228 














G. & A. HARVEY, L”: 


Albion Works, GOVAN, GLASGOW. 
Makers of 


HIGH-CLASS MACHINE TOOLS. 
Specialities: Harvey Studders and Facers. 
See our illustrated advt. Dec. 17. sM157 








J. W. JACKMAN & C0., L° 


Vulcan Works, MANCHESTER. 


FOUNDRY PLANT 


SPECIALISTS. Ki47 













ENGINEERS 













BOILER- 
MAKERS 








SHEFFIELD, 


8ft. by 2in. PLATE SHEARS, 
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| E.G.WRIGLEY Col"? 


elt | Ne 4 w 


We cut gears up to the maximum sizes in table 
below from customers’ machined blanks. 


c.P. OUT. DIA. 
Spurs ef ae 3! | 62’ 
Bevels . . 3’ | 36’ 
Mitres : . 3’ | 40’ 
Worms” - - 3S’ | 97 
Worm Wheels - 3! | 62’ 
Spirals” - - 3’ | 62’ 





























Preference in all cases given 
War Material. 


LONDON: Head Office & Works NEWCASTLE-ON-TYNE: 
28, Victoria Street, S.W. FOUNDRY LANE WORKS, 60, Pilgrim Street. 


MANCHESTER: SOHO, GLASGOW : 


64, Corporation Street. a | R M | N G HAM " _ vas. Sturrock & Co., 116, Hope:St. 














AIR HEATERS (er::) || STEAM ano POWER PUMPS 


FOR HIGH OR LOW PRESSURES. 


NO CONFLICT BETWEEN STEAM AND CONDENSATION. 


FOR EVERY 
DESCRIPTION 


DRYING HEATING 


ENGINEERED apparatus. 


Double Acting Triplex Piston Pump. Boiler Feed Pump. 


Heavy Piston Type Boiler Single-Acting Triplex 
Feed Pump. Plunger Pump. 


GILLESPIE & BEALES, 
f IR LAM, Amberley House, Norfolk Street, Strand, LONDON, W.C. 
i R 0 Y L ES L M T E D, MA NCH EST ER. stag LONDON. K255 seen 2681 and 4720. 
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with an untried product 
when you apply 
Sole Proprietors ant 


APEXi0 


YOU DO a EXPERIMEN 


- SP PAINT N 
Unequalled for preserving Iron or Steel Work submerged, underground, or subject to Acid or 


which has stood the test of twenty-five years. 

Alkaline Fumes or Liquors. Jet Black with an Enamel surface which always remains tough and 
pliable. Absolutely non-poisonous, therefore specially suitable and largely used for Drinking-Water 
Tanks whether of Steel or Concrete. Descriptive Booklet on request. 

Among Users of “‘Asphaltene’’ are H.M. OFFICE OF WORKS in connection with the coating of war 
Iron and Steel work, especially Drinking-Water Tanks at the Houses’ of Parliament, Somerset House, Corrugated . Iron. 
General Post Office, ‘and all the Royal Palaces, PORT OF LONDON AUTHORITY for Lock Gates, 

&c. &c., Home and Foreign Goveruments, Leading Railway and Steam Ship Companies, &c. &c. 


J. DAMPNEY & CO., LTD. (n<:), 


Head Offices: MERCHANTS’ EXCHANGE, CARDIFF. ficx.02?" ot" 
London Office : 87, BISHOPSGATE, E.C. Liverpool Office : 3, GOREE PIAZZAS. 
Wires: ‘‘ Apexior, London.” Tele.: P.O. Central 12782. GB88 Telegrams: oe Liverpool.”  Tele.: 7616 Central. 

Manchester Office: 45, BLACKFRIARS STREET. Telegrams: ‘‘ Lightning, Manchest Telephone : 6943 City. 
Paris Branch: 278, BOULEVARD RASPAIL. Telegrams: ‘‘ Apexiorum, Paris.” Telephon: 708-15 and 722-25. 





QLGISTEREDR 


the most rational and up- 
remedy for all Boiler Troubles, 


Wicca 


a any efficient decorative ng =e 
or Steel k. THE it for 























GEIPEL'S STEAM = oe 


(PATENT) 
LIMITED. Telephone: 6312-3-4 Central. MANCHESTER. 


TRAPS ROLLING MILL ENGINES 


4O in use on 
s.S. AQUITANIA. | 
FOR WAR SERVICE. 
WRITE FOR PARTICULARS. 





WM. GEIPEL & CO. 


Vulcan Works, St. Thomas St., London, 8.E. 
Capital, Principal and Staff ALL BRITISH. 


MODERN DESIGNS. G360 




















Negretti* Zambra s 


TELESCOPES 
BINOCULARS 


TRENCH 
PERISCOPES 


(from 8/6 to 60/-). 
a 


Illustrated Price List from 
38, Holborn Viaduct, E.C. 
122, Regent Street, W. 
45, Cornhill, E.C. 
































THE GLASGOW IRON & STEEL CO., 


WiISHAW, SCOTLAND. 
Manufacturers of SIEMENS ACID STEEL 


LIMITED 


SHIP & BOILER PLATES 


Also BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANGLES, BULB: ANGLES, CHANNELS. 


ROUNDS, SQUARES, TEES, &c. 


MAKERS of GLASGOW PORTLAND CEMENT 


Brand—* GISCOL.”’ 


“GISCOL, GLASGOW.” 


Telegraphic Addresses—“‘ INGOT, WISHAW" 
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Look for the Certificate 
of Test on Every Genuine 
T WN The “Silvertown” Glove is 

particularly flexible, and, in 

consequence, comfortable to 


RUBBER GLOVE work in, Please write for list. 


The red seal on the back of the wrist is our guarantee that the identical 
glove you are examining has been tested at pressures ranging from 5,000- 
90,000 volts, and that it may be used with perfect safety by electricians 
handling “live” conductors at high tension. 
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“The India Rubber, Gutta Percha & Telegraph Works Co. a 


(The Silvertown Company) 
Head Office: Work 
106, Cannon Street, London, E.C. Spl 1x67 Silvertown, Bakes E. 
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Contractors to the Admiralty, War Office, Board of Trade, &c. &c. 


ROTHERHAM FORGE & ROLLING MILLS CO., LTD., ROTHERHAM, YORKS. 


STEEL FORGINGS 


UP TO 15 TONS. 
DROP FORGINGS, MOTOR CAR PARTS, STEEL RODS, BARS & SHEETS. 


Machining in every branch and finishing to standard limits. 
Specialities: Crank Shafts as Forgings or Finished. Circular Saw Plates up to 6ft. Gin. diameter. 


Telegrams: “‘Forge, Rotherham.” National Telephone: Nos. 4 and 429. Spl 1x7 


ee 








SPECIALITIES. ALITIES. 


COLE, MARCHENT & MORLEY, LTD., Horizontal and Yertical Slow and Medium Speed Steam Engines, fitted with Pistw 


Drop Valves (Morley’s Patent); Constant Pressure Crude (il Engines (working o 


Prospect Foundry, BRADFORD. the Diesel (ycle); Independent Condensing Plants: Millwrights’ Work: ani 
Complete Power Installations. | 
Telegrams—Cole, Bradford. Telephone—No. 4744 Bradford (2 lines). Sectional Catalogues are issued dealing with each Speciality. Spl 1x69 








PECKETT & SONS, Ltd., Bristol 


TeLzeramMs—PECKETT, BRISTOL 


| TANK 
- LOCOMOTIVES 


of all Descriptions and any Size or Gauge. 


{ 


Speciality 











FULL PARTICULARS ON APPLICATION. A887 


4-WAY ADJUSTMENT 












FRICTION CLUTCHES. 








| THE CHANGE IN TITLE FROM CROFT & PERKINS, LTD., 
DOES NOT IN ANY WAY AFFECT THE CONSTITUTION, 


SHAFTING. 
CONTROL, OR GEMENT. 
P U LL EYS FO R B E LTS | THIS BUSINESS - aaniearep ani de nblitiabon 


OR wget WE ARE MAKERS OF ALL KINDS OF | BY THE FOUNDER FREDK. L. CROFT AND HIS SONS 


POWER TRANSMITTING MACHINERY 


Splis AND APPLIANCES. 


GCROF TS (ENGINEERS) Ltp.. ween 
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Tomey and Sons, Ld Berry, #.. and Bons, Ld Walker, J., and Co 





Co| Perforated Metals 
Rarns, W.. and 


Paint 
Dampney, J., and Co., Ld 


Wells A. & and Oo 
Patent 


Alexander, f OE nn 


P. 
Harris and Mills 
Jensen and Son 


Patterns 
Gregory, H., and Co 


Pattern Shop 
Equi t 


Phillips, J. W. ©. J., La 


-. and Son 
Harvey, G. A., and Co., Ld 
Photo Printing 
Halden, J., and Co., 
Hall, B. J., and Co., Ld 
ig Iron 


Piggott, T., and Co., Ld 
Staveley Coal & Iron Co., Ld 
Stewarts and Lloyds, Ld 


Frank 
Globe Pneumatic Eng. Co., Ld 
Ingersoll-Rand Co 






La 
Pump Oo., Ld 


meters 
bridge Scientific Instru- 
ment Co., Ld 














E 8 


E 
a 
eee 

EK 





J, 











INDEX TO SUBJECT MATTER OF ADVERTISEMENTS. 





Reversing Engines |Superheaters 
Brown Bros, and Co., La Garrett and Sons, Ld 
Rivets 
Lyall Brothers ‘. and Go., Ld 
Road i Surveying 
Western Wieden Scraper Co Instruments 
Rollers,Chilled Iron} Clarkson's 
‘Turner, E. R. and F., Ld Negretti and Zambre, 
Rolls and Belkns . |Serieeh 
Bayliss, toca . Po tpn ge ~ 
Tennent, BR. B, La T as 
Rooks (sce Iron Bldgs.) anke tie 
Sand Blast __ 1 ,and Oo. La 
Newton. Chambers & Co., La 
Hooker, Peter, Ld Shipley Tank Co., Ld 
‘Tughman’s Sand Blast Co.,Ld rt i 
Parker, Winder and Acburcb wih aon. a - 
H - = Ld 
eap, oad Co., ta papietiel Zambra 
er ag Time Recorders 
cde 2 Llewellin Machine Co 
SeaWater Distillers National Time Recorder Co 
pont, Freaien *““'Tool Cabinets 
Separators ‘ae Haddon, J., and Co 
Rapid Magnetting Co 
Sewage Plant Tool Hold ap , 
Manlove, and Oo., Ld ee 
Stott, 8. 8., and Co Tools (see Machine 
= Tools & Small Tools) 
Crowther, H., and Sons, Ld Traction i 
vunford ana TL, ae Burrell, C., and Sons, Ld 
Govan Fowier, J., and Co., Leeds 
Sardine, J. Tube-makirg 
De Bergue & Co., La and Platt, Ld 
Jesus, Gee , la Jones, 4 
Spell hacks, |reken 
ilton, J., and Sons 
Shell Making “y eo Co ba 
Machine Grice 
Mauntd, Ce Ose ee 
Fielding and Platt, Ld Oriental Tube Co., Ld 
Hathorn, Davey and Co., Ld biggow, 3 nue Ob, af 
Hollings and Guest, La Bussell, Jno., and Go.,Ld 
Kendall and Gent, John,Ld 
aiden snd Got” | Elmar an pan 1 
, B. an 
assey, << Tubes, P 


Limited 
Weldiess Steel Tube Co., Ld 
Tubes, Brass and 


an 
Lacy-Hulbert and Co., 
Reavell and Uo., 1a 


Valve Makers 
and Maclelian, Ld 
Vaive Co 
Auld, David, and Sons, Ld 
Blake! J., and Sons 
British Steam La 
Crosby Vaive & 
Javies and Mi 
I Co., Ld 
— es Oa, La 
Ho -, and 
Halbard Bagit €o,, Id 
J Bros,, Ld 
Kennedy Valve Mfg. Co 
Lungen Co., 
Turnbull, A., and Co., La 
Vaporisers 
Binks, C., Ld 


Ventilators 

Boyle, B., and Son 

Vices 
Hampton, C. and J., Ld 

Warships and 
Merchant Vessels 
Cammell Laird and Co., Ld 
Vickers Limited 


hae 





ashers 
Grover and Co., Ld 


|Watches 
White Manufacturing Co., La 


soby, W. 
owes Scott and Western, Ld 
a Water ee £ 
terson ay 
‘les La a be 


Gaited Water Softeners, La 
Wright's Forge & Eng. Co., La 











Oo Water Wheels 
Steel Piling A (see Fans) 
British Steel Piling Co Weighi Machin’ 
Steel Sheets | hon E., and Co., La 7 
Lysaght, J., Ld | Denison, S., and Son, La 
Steel Structural Welded Iron and 
: : Work (see Iron and) Steel Plate Work 
Berar Seek ne ® - = e) Jeniuns, Be, and Co 
. Steering Gear ing P 
Rams, H draulic ‘Brown Bros. and Co., La Weld Plant 
Bailey, Sir Wj and Oo. 14) Stills and Imperial Lizht, Ld 
setilli Porter and Co 
Distilling Plant 
Recording Mirrlees Watson Co., Ld 
oolnstruments Pontifex and Wood Barlow and Chidlaw, La 
i _ ves aay r ical, &c Urgubart, Lindsay & Go, 1 
‘Auld, D., and Son Bennis, E., and Co., Ld Winches 
Bri Meldrums, Ld Butters Bros. and Co 
bererseerreses Aisi a Wire & Wire Ropes 
Refrigerating Stone bre la balan and Co., Ld 
Broadbent, 64 Cooke, W., and Co., Ld 
Hall, J. and E., Ld | og Ot Gradock, G., and Co 
Haslam Foundry and Eng!-| Mason Elliot, @., and Co., Ld 
Linde Batis Refrigerationco| Suction Gas Plant Wood Engravers 
Liverpool Refri ody 9 Power Gas Corporation, Ld Swain, John, and Son, Ld 
eet aot Gen, iat gee Melee, | Woodworking — 
Bday ‘ Craig, A. F., and Co., La Machines 
Reinforc’dConcrete| Fawcett, Preston and Co., Glover, M., and Co 
British Reinf Concrete} Manlove, Alliott and Co., Ld | Rarso ae, A., and Co,, Ld 
ering Co., Ld Mirriees Watson Co., Ld Rob ns, T, and Son, La 
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FULLER, HORSEY 
SONS & OASSELL: 


MECHANICAL AUCTIONEERS 
SURVEYORS AN D VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


11, BILLITER SQUARE, LONDON, E.0O. 
NOTE.—A STAFF OF SPECIALISTS attends to 


the requirements of Manufacturers seeking New 
Works or Works Sites, and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 


At pe ao uipment Works, recently oceupied by D. = 
— mand Ob, Ttd., Gainsford-street, Tower Bridge, S.E. 





Faller, Horsey, Sons and Cassell 
will SELL by AUCTION, in lots, at the above premises, 
on MONDAY, January 17th, at Twelve o'clock precisely, 
NEW PLANT AND MACHINERY, 
including Bliss No. 34 geared toggle drawing press, five Bliss 
poner stamping presses, Bliss power drop press, six fly 
three Gimson revolution presses, three Gimson 
double cutting presses, twenty-three Singer sewing machines, 
five screw-cutting lathes, shaping machines, horizontal planing 
machine, three-spindle sensitive drilling machine, five bench 
sensitive drilling machines, two power hack saws, 
mortising machine, bench folding and swaging machines, set 
power bending rolls, two circle cutting machines, three guillo- 
tine hi tw ling stoves, Fletcher-Russeil gas 
and furnaces, two portable weighing 
machines, shaftin and belting, office furniture, International 
and numerous other effects. 





ee 





” Esq., Solicitor, 5, Giltspur-street, E.C., or 
F ULLER, HORSEY and CO., Mechanical Auctioneers and 
Valuers, 11, Billiter-square, EC 8351 
By order of D. Watney and Son(Ltd.), who have made arrange- 
ments to close the Brewery.—Messrs. 


Fuller, | Horsey, Sons and Cassell 


will (unless previously sold as a whole) SELL ad 
AUCTION, in lots, at the Brewery, Petersham-road, 
UESDAY, January 18th, 1916, at Eleven o'clock 





sely, 
MODERN BREWING PLANT 
including two 130-barrel brewing coppers, five copper "and iron 
liquor tanks with copper coils, three copper refrigerators, two 
copper yeast trucks, malt mill dressing machine, two Adlam’s 
mashing machines, malt and grist hoppers, two cast-iron mash 
tuns, copper cooler, copper hop back, fifteen pine, slate and 
cedar fermenting vessels, sixteen pine "and cedar backs, yeast 
press, seven ee pumps, two Babcock and Wilcox 
boilers, a complete 
RILEY CARBONATING AND BOTTLING 
PLANT, 
ity 200 barrels per week, pulp and bottle 
mr DC. motors, —_ faratti a 
ond eee See vee office furniture, and other e 
viewed, "nad catal ad of Messrs. FULLER, 
wonsey Sy CO., Mechanical ‘Auctioneers and suas 2 ll, 
C 


washers, four 
gy single 





smd Begshaw'sWrou ht Lron Pulleys, 
fepartments, aré the stro! 


in in the aa. Quick delivery —. 
— rules for transmission of 
and shafts, free.—J. BAGSHAW 

ers, Batley, Yorkshire. G91 


— and Machine Work 
for the Trade, Patentees, &c. ~ 
OS ae Getisten given, HOSEN and RU: 
Ltd, Queen's Wharf, Hammersmith, W. Spl sx 


Jo. and Philli — 








= : 
Makers of Machi ‘&e., for — ete A of Cable 
Factories and Wesomn” Electric Light Apparatus of all kinds. 
Are Lamps. Electric ee rs Power Plant. 648 


[Munition Machinery Manufac- 
bbe IT —— 





Red Lion 
Warner-street, Tuten E.C. 0 1 


Steam 3 and LKlectric Cranes, 
EXOAV ATO Wernee Tee WINDLASSES. 
Peet a a Ww. 


1, bet 
JOHN ye Bs Led aay 2 Spl sx 157 
Ohantiers 


eaves AUGUSTIN NORMAND, 


67, Rue du Perrey, Le Havre (France). 


DESTROYERS TORPEDO Ly and FAST 
BOATS, SUBMARINE and 8 BOATS. 


PATENT WATER-TUBE BOILERS, CO. 
or OIL-HEATING. DIESEL OIL ENGINES. 3505 


BUCKTON TOOLS. 


See Illustrated Advertisement, Dec. 24th, page 23. 


For CASTINGS « 10 roxs 


LOAM, DRY and GREEN. 


T. & W. BRADLEY Lap., gens 
CONVEYOR & ELEVATOR CO., 


ACCRINGTON. 


See Advertisement last week, 
PAGE XI. 


MEASURING MACHINES, 

INCE FORGE CO...Lp., WIGAN. 
FORGINGS. firmus 

YARROW’S 


PATENT 


WATER-TUBE BOILERS 


The most improved type is fitted with 
Feed Heating Tubes and Ceaes. 


GLASGOW (formerly of Poplar, ieuien’. 























a 








Seventerstx Eprrrox. Thoro' 


A MANUAL, OF 


the Desi 


CHARLES GRIFFIN & CO., LTD., PUBLISHERS. 


'y Revised and Re-set throv oO Taee, —~y Greatly jaautengee. Large 8vo. Cloth. 
ly Illustrated. Nearly 28s. n 


MARINE ENGINEERING: 


, and Working of Marine Machinery. 





By 


“A monumental work . . . fatbedn2 


. E. SEATON, MLGE., M.L. Mech. E., M.LN.A, 


Marine Engineer. 





Twecrta Epiriox. 
A POCKET- 


For the Use of Maine 3B 





By A. E. SEATON, M. Inst. C 


Thoroughly Revised throughout and Enlarged. Pocket Size, Leather. 


Naval A Designers, Dr 
With ad. Lloyd's, B.O.T., = Veritas, and ce oa Gov ernment hance 
C.E., M.I. Mech. 
M.I. Mech. E., M.LN.A. 
“The best book of its kind. both up-to-date and reliable.”— Engineer. 


Pp. i.-xix. + 713, 8s. 6d. net. 
BOOK OF 


MARINE ENGINEERING RULES AND TABLES 


its, and Others, 





E., M.I.N.A., and H. M. ROUNTHWAITE, 





Now Reapy. 


BREMNER, 
UP-TO-DATE. 


Lt.-ComMMANDER A. G. R.N., 


PRACTICAL. 


Eicutu Eprrios, Revised. Large Crown 8vo, 


A Handbook for Engineers and Officers in the Royal Navy 


“As a practical handbook on the management of the main 


rival.” —Shipbuilder. 


In large 8vo, with 19 Plates and 380 THustrations. 
THE STANDARD WORK ON 


LAND AND MARINE DIESEL ENGINES. 


By Pror. ING. GIORGIO SUPINO, of the Milan Polytechnic School, 
and JAMES RICHARDSON, 
AUTHORITATIVE. 


Pp. i.-xi. + 412 With 5 Plates and 113 Illustrations in Text. 


ENGINE-ROOM PRACTICE: 


‘Handeome Cioth. 12s, 6d. net. 


B.Se., A.M. Inst. C.E. 


FULLY ILLUSTRATED. 


6s, net. 


t of the 





g the M 


A.M.LC.E. 


and auxiliary engines on board ship it may be said be have no 


and Mercantile Aja i 
rd S| 


Main and Auxiliary Engines on Boa‘ 


By JOHN G. LIVERSIDGE, Engr.-Commr., RN, 


LONDON: CHARLES GRIFFIN & CO., LTD., EXETER STREET, STRAND. 








CAMPBELLS & HUNTER, L? 
GEAR CUTTING. 


Worm Wheels cut up to 13ft. Oin. diar. 
Beve & Mitre Wheels planed up to 3ft. Oin. diar. 


BK6O2 
DOLPHIN FOUNDRY, LEEDS. 


FoR ELEVATORS & CONVEYING 
MACHINERY 


Apply CHAIN BELT ENGINEERING Co., 
DERBY, ENGLAND. 


FoR EWART’S, LEY’S and other 
DRIVE CHAIN BELTS 


Apply EWART’S CHAIN CO., 
DERBY, ENGLAND. 


FOR BLACKHEART MALLEABLE 
che CASTINGS 


LEY’S MALLEABLE CASTINGS Co., Ltd.. 
DERBY, ENGLAND. 


HEAD. WRIGHTSON 


axp CO., LTD, 
See Advt. last week, page 2. —nx433 


JENKINS BROS. LTD. 
Works : MONTREAL, CANADA. 


JENKINS ROS. VALVES. 


JENKINS 96 "SHEETING 
for Steam Jointing. Spl BK538 
For Descriptive Advt. see every Fourth Issue. 


Write 95, QUEEN VICTORIA STREET, LONDON. 


KENNICOTT © 
WATER SOFTENER CO., 


WOLVERHAMPTON. 


LARGEST MANUFACTURERS OF WATER-SOFTENING 
PLANT IN THE WORLD. Splex505 


LOCOMOTIVE TANK ENGINES 


designed and constructed by 
MANNING, WARDLE & COMPANY, LTD., 
see tnetr Teme engine, Works, Leeds. Spl mas 
LOWCOCK *733R426so: =. 
axp cast mx BOON OMISER 


FLANGED PIPES. 


PETTER OIL ENGINES. 


Manufactured by Spl px 590 
PETTERS LIMITED, Engineers, YEOVIL. 


. STONE BREAKERS. 
BAXTER’S PATENTS ARE THE BEST. 
— (Spl) Bxl66 
W. H. BAXTER, LTD, LEEDS. 
TANK LUCOMU'TLLY BS. 
SPECIFICATION AND WORKMANSHIP EQUAL TO 


R. aND W. HAWTHORE, LESLIB ann 00., Lap. 


TAN KS 
GALVANISING AND CONSTRUCTIONAL IRON WORK. 


J OSEPH ASH & SON, 
Rea Street South, BIRMINGHAM. 


FOR SHEET METAL PRODUCTIONS USE 


TAYLOR & CHALLEN 
PRESSES __ spisuses 


Works and Showrooms, BIRMINGHAM. 
STEEL PIPES, TANKS, &c. 


THOMAS PIGGOTT & CO., LTD., 


BIRMINGHAM. (Spl) wx 536 
See Advertisement Dec. 24th, page 5. 


TUBES & FITTINGS. 


Tubes for Water, Steam & Gugeenen nee, Electric Tram 
way Poles, Tu Stee! Piles, Hig! -pressure Steam Mains, &&. 















































IRON AND 
STEEL 


GEO. N. DIXON AN D CO. 


LIVERPOOL. 


ral, ELECTRIC. AND MINING 
AUCTIONEERS AN DVALOERS BKS43 


|WHEATLEY Ki 
PRICE & CO, 


(Established 1850) 


_ VALUERS ~ 
AUCTIONEER 


ENGINEERING WORKS 
PLANT, MACHINERY & STOOR, 
46, WATLING STREET, LONDON, Bg 


16, Atazrr Square CoLLIne woop 
Mancuzster. N EWOASTLE-OW Ig, 
Telephones and Telegrams at each eddrem, —— 


Tne Proprietors of the Patent 
No. 2294 of 1913, for “ Improvements in or q 
GYROSCOPIC APPARATUS,” are DESIROUS of 
ING into ARRANGEMENTS by way of LICENSE 

on reasonable terms for th bee Dee gpd of EXPLOF 
same and ensuring its full development and r- 
in this country.— All communications shoul a 
the first instance to :— ? 


HASELTINE, LAKE AND CO,, 
Chartered Pa’ ts, 
28, SOUTHAMPTON- “BUILDINGS CHANCERY 








No. 503 of 1913, for “‘ Im cyte: in TOR 
is DESIROUS of ENTERI ARRANGE 


and e 
orxing | in this Smee a ; 
d in the first 








Small Works in North, Good 


Plant OPEN to MAKE ANY SPECIALITY for Mer- 
home or export. Special machinery to 


chants or others ; 
‘950, Engineer Office, 33, Hochelie-strect, 


order.—Address, 
Strand, W.C. 


T° Let, Power-driven Lathes, 
8ft. diam. ie l6ft. long, and other Engineers’ Machine 
per gst Work, Motor 
43, Chataworth-rond, 

i 





Tools, with convenience for Engi 
Vehicles, &.—GLOBE FOUN 
Forest-lane, Stratford. E. 


Wanted, Planing, Mitne and 
DRILL \ 
H. WILLIAMS and CO., 
ENGINEERS, 
Works, 
Warner-street, Clerkenwell, E.C. P674 1 


NARROW GAUGE WAGONS 
FOR SALE. 


24 STEEL TOP SIDE-TIP WAGONS ; 3ft. gange, 4 cubic 
vards capacity, steel wheels and axles. £12 eac 

w' Tie WAGONS; 3ft. gauge, 14 > eee EGR 

ired, and in fine condition. 

8 DO JBLE STEEL TiP et 2ft. gauge, 1 cubic 
yard capacity, new tops. 

A OANTITY OF VERY STRONG STEEL SIDE AND 

ORE WAGONS; 20in. gauge, in gt 

aan £5 each. 


JOHN F. WAKE, DARLINGTON. 
STEAM NAVVIES & CRANES 
FOR SALE. 


12-Ton Whittaker-Ruston Crane Type Steam Navvy. £800. 
10-Ton Whittaker Crane Type Steam Navvy. 
8-Ton ty! mpeg 4 sue , 
by Wilson ; 
£450. 











10-Ton Fixed 8 Soft. 
derricking steal ib in fine condition. 
Three 2-Ton Cranes, by ord Engineering Co., 
in first-class condition. £200 each. 
Two 5 Ton Steam Derrick Cranes. £160 each. 
One 10-Ton Steam Derrick Crane. £320. 
One 3-Ton Steam Derrick Crane. £120. 
All these cranes in first-class condition. 814 6 


JOHN F. WAKE, DARLINGTON. 
STEEL PLATE CONVEYOR 
FUR SALE. 


ileox ; Jen. a about 120 feet centres, a 
sael. Price & 


JOHN F. WAKE, DARLINGTON. 


Very. Larg e Face Plate Lathe, 


to swing =a aes weight about 100 tons; in fant 
class second-hand condi 


JOHN F. WAKE, DARLINGTON. 


WAGONS AND TRUCKS FOR 
SALE. 


10 STEEL HOPPER WAGONS to carry 11 tons each ; fine 
= sagas, end oe spring buffers’ and 


ice £40 
30 TEN-TOS HOI HOPPER’ WAGONS, timber tops ; laminated 
4 ne Sum ers and bottom doors. Good roomy wagons, 
100 HIGH-SIDE GOODS WAGONS; side and bottom 
doors, laminated spring buffers. £30 eac 
10 ALLSTEaL DOU BLE SIDE-TIP WAGONS, 4 cubic 
yards capacity ; very fine strong wagons. £45 each. 
Toouieea selicited fur all descriptions of Rolling stock : 
Wheels and Axles and Wagon fronwork. 810 ¢ 


JOHN F. WAKE, DARLINGTON. 


WINDING ENGINES. 


Pair te agg Horizontal Winding Bpaines by Holman 
ros; cylinders 22in., stroke 48in., drop valves with 
dashipots and cut-vff gear, drums 8ft. ‘Ganee by Zin. 
wide, one loose drum, with Welman friction ciutch. 
‘These ee are practically new, and cost £1800. 
Price . a 


JOHN F. WAKE, DARLINGTON. 
to 7 Cwt. First-class Haigh- 


SPEED. TOOL STEEL, chiefly jin. and jin. square; 
aelivery ex stock.— Address, ee, Engineer Office, 33, Nurfolk- 
street, Strand, W.U. 802 c 


10 B.H.P. Kynoch Gas Engine, 


with Producer Planv. At present in use, but available 
iu _— oue Mupth. AlsoS K.W. THSTING SEL, 100 volts 
D.C. 100-2 vols. A.U., with switchboard. —Apply, 
ALF RED GRAHAM and CO., St. Andrew’s Works, Crofton 
Park, London, 8.1. 173 6 


1 . : 
P()) K.W. Generating Set, 
Beitiss and Morcom three-crank six-cy:inder Maghie, 
coupled direct to Parker Dynamo, 210 volt, a My 426 
revs., switchboard and new spare Armature. fixed in 
London for neat few days JUSEPTI 1 UGSLEY, 72, (queen's 
circus, Battersea Park, Loncon, 8. W. 1770 


500 H.P. GAS ENGINE. 





























should 


HASELTINE, LAKE and CO., ce 


SOUTHAMPTON. ONBUL LDINas, 
CHANCERY-LANE, LONDON, W.C. 


‘pe. Proprietors ot British P 


relatin - “ Im 
YPOURAPHIC MACH 





“CASTING 


RANT of LICENSES to manufacture ap 
royalty. 
ya to be addressed to— 
D. YOUNG AND CO., 


Patent Agents, 
11 and 12, ag i A appmcageia 
LONDON - 





Tne: Proprietors ot British Patent. 


617 of 1909, relating to “An Im; 
* HOMOGENEOUSLY UNITING META 


ved 
BO 
HEAT,” _— > ENTER into NEGOTIATIONS: 
one or more firms in Great Britain for the SALE 
PATENT RIGHTS or for the GRANT of LICE. i 


manufacture under royalty. Inquiries to be addi 
D. YOUNG AND CO., 
Patent 
11 and 12, SOUTHAMPTON -BUILDINGS, 
LONDON, W.C. 


[the Pro rietors ot British Pa 

No. 10596/1912, relating to “ {Improved Centring 
ances for Use in Gonj ae with Lathes,” would ae 
ARRANGE with some Firm to either FU RCHASE or M& 
FACTURE under LICENSE. Eo remy ey 
up and listed by the largest engineer merchan 
pono: ae Blocks and literature, patterns and castings 
reac i 

Full pé jculars from HARTLEY, 

mw ngineers, Stoke-on-Trent. 








in soe 
SONS and CO, 


Cov 
Pela 
SILEAM Ub EnAiUno. 


he Proprietors of Patent No, 


for “ Improvements in and relati 








FACTURE under Royalty.—In 
7 ge meen and CO., 24, Sout 





GEAR-CUTLANG sarin Bo, 


Trek Proprietor of British ctl 


‘08. 4693/1912 and 4694/1912, for “Im moran 

in GEAR- CUTTING MACHINES,” is desirous of ENTERING 
into ARRANGEMENTS under LICENSE and otherwise 
reasonable terms for the purpose of EXPLOITING the same 
and ensuring their full development and oes working in 
this country.—For information apply to 8. SOK AL, Chartered 
London. Agent, 14-15, Southampton-buildings, —a 


Wanted to Manufacture, S 
Ragen alae or ENGINEERS’ APP LANCES 
or medium 
Ora 7% and pattern shops.—EASTON and J ono 
.» Engineers, Taunton. 1 


‘n gineering Firm in Westminster 
(established 181 heving well-lighted corks and 
ecarte wer-driven machinery, is D&SIROUS of 
cr CTURING ame onNGIn RI NG SPECLALITY on 
8] in; is or other arra’ men e ins' lation of 
Fale plant. to facilitate and cheapen & production 5 would be 
ict. con: 


Address, 634, Engineer Office, 33, Norfolk-street, Strands c 


by ag Our 2 open 


HO iusenh) Te a PRINTS (all processes), PH 
COLMAN and Cv., 110, Chea 





ite machine plant for either wat 











true scale). —F. 
— "Phoas City 3737. 


anchester Engineers, = 

nk Machine Tool Orders approaching completion, are 

pl ECEIVE INQUIRIES. 2 ecepag 853, Engineer 

Office, 33, Norfolk-street, Strand, Sr 

atterns.— —Geo. Wailes and Co, 

of 386, Euston-road, N.W., are prepared to MAKE all 

o— of PATTERNS. plain or cor work, to drawings of 

sketches, 

Work can be carried ‘acy under customers’ personal 

vision. Inquiries solicited. = ' oe 


o War Office and Admiralty 


CONTRACTORS, ENGINEERS, &c.—-Provincial ou 
— On. fda for turning out large “quantities of on 
K, pepliente or otherwise, is open to 
WEST ES and prompt delivery. pen ot Kee. rt 
oo. en caus and Turnery Works, Eastbourne. 8201 1 


VALUATIONS. 
Weed. -and Newland, 
SPRING-GARDENS, MANCHESTER, 
VALU and AUCTIONEERS to Engineering Mad Al ams 
Partnerships and Transfer of Businesses Neestestl 
Peter_£ Hooker, Limited, Black- 
E-LANE, WALTHAMSTOW, LONDON, 
ENGINEER AND IRONFOUN DERS, 
will supply particulars and price of 


THE STANDARD SAND BLAST 
MACHINES. 




















Magoaificeut eugine by the Union Co., Essen, im spi 
condition ; Horizontal Tande um Type ; coupled aon 
to G.E.C, Alteru ruator, 220 mits, three phase, 5u ae: 
an exhibition engine, 





JOHN SPENCER LTD. S932 2UBE.WoRKS 


* WEDNESBURY. 
BK 564 





JOHN F. WAKE, DARLINGTON. 





vowny Wairs at 0 


PS ee Aye 


Gastar eee 33, N 


Seeety Panahicngs Parish of St. Clement” Danes 








1 ; 


KIRE. 


CO, 
S 
ERS 


RES 
& STOOR 


DON, BG, 


ILLING WO00p Sram 
iewoas 1-8 Dy 
1 address, 


Id be .ddreaet 
iD CO,, 


NCERY-LAM 
cH 


i 
1e¢ Patent 
in TORPEDO 
ANG EMENIS 
ble terms for ths 
i ensuring its ful 
puntry 


n the first instanes 
\d CO., 


or more firm 
ENT RIGHTS 
anufacture unde 
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